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PREFACE 

llno· In lht· fad Lhat the allergic phenomenon can Lake place in 
, 'o·1 ,. l111111an organ and tissue, each praclicing physician, whatever 
loo·. loo a111'11 of medicine, will be confronted with allergic problems. 
\llltoollj-',11 allt-rgy is a definite entity, its manifestations, however, 

lOLl\ :1'•'""111' a different character according to the organ concerned 
o111ol llw prohlt•lns which arise may vary widely. 

Jll'l'lllt·.o· of I liP extensiveness of the field, it has become extremely 
ollll1• nil. d no I impossible, for one physician to write with sufficient 
, ""IJII'Io·n···· 1111 such varied phases as allergy of the respiratory tract, 
·.h111 ,., ..... digl'slive system, vascular and collagen tissue, as well as 
"" l11o· I'II.Ysiologic, immunologic, and even botanic aspect; to discuss 
.al 11 ... ·.:llllt' lime the morbid manifestations of the disease and the 
"'" J, ""n1hat them and introduce the reader to the many terra in
' , '''"''" of l•:xperimental Medicine. Herefrom the idea was born to 
"1 do· a lt·xlhook in cooperation. 

h o·1• if Lhcre are a number of disadvantages to this form of 
' old 11111, sueh as less uniformity in language and ideas, these are 
111'1 o•rllu·ll'ss largely compensated by the fact that each chapter has 
lwo·11 \\'rillen hy an author well qualified in his particular field . 

. \ llllough many minds have participated in the edition of this 
'""''1u·. I'Very endeavor has been made to make it as complete and 
lllltl'ortu as possible and to avoid unnecessary overlapping. Some 
"'"i.·;sions, nevertheless, were necessary, as for reasons of conven
lo'lll'l' the size of the book had to remain within certain limits. 

11 is our hope that this book will be of value not only to those who 
1:! hI' llu·i r first steps in the field of allergy, but also to those who 
"t·.h lo broaden their knowledge on some particular phase. 

l'rogrl'ss in allergy is slow and it calls upon qualities of the highest 
"'do·r. yd it is not devoid of spiritual rewards for those who have 
lu'l'll ahll' to master the many facets of its practice. 

llol. olo· la Camhrc, 52 
11' I,,,,,. I:; 

J. M. JAMAR 
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ANAPHYLAXIS 

By 

M. RocHA E SILVA 

Sao Paulo 

Tl~o· ~"'"'llcollll'non of anaphylaxis was first described by Portier 
cllitl ll1• lwl 1 I!Hl~) in a dog receiving sub-lethal doses of an extract 
'" ····•1 "' 11111:1. Hichet named the toxic substance in these extracts 
•I• 111111, "lii:•·slinc, because it produces abdominal pains, emesis and 
Id'""'' d1arrhea. When a small sublethal dose is first injected, the 
11111111.d ·.11r\'ives; if the same small dose is again injected 20 to 30 
.t "· .. d I c·r I he first one, it produces severe symptoms which may lead 
1 .. clc-:dh. The symptoms described by Richet were somewhat similar 
1" 1111 •se· produced by the actino-congestine itself, namely bloody 
d1:11 rlll':t, Lcnesmus, vomiting, prostration and death. It appeared to 
1t11'11C'I that instead of becoming "protected" or "immunized" the 
dn1: dl'\'l'loped just the reverse condition. Portier (1952) described 
llw origin of the name given by Richet: "When the phenomenon 
l1:1cl IH'I'Il solidly established from the experimental standpoint, M. 
lt ~~"(I(' I dl'eided to baptize it. I tried to persuade him of the in utility 
.. r nl'aling a neologism, since there were already so many in the 
·.c· ic•nl i fie literature, and especially as we had forgotten our Greek. 

You might he right, answered Richet, if the phenomenon we have 
cli-;c·m·<·red is only a rarity, but if it presents a certain general inter
, ... (. \\'(' have to have a name for it.-At this moment he approached 
a s•nall blackboard hidden under the stairs and asked me if I knew 
Ill(' (;n•('k word for "immunity", "protection".-No, I said, I might 
lla\'1' known it but I have forgotten.-It is cpu).cx~t<;; (phylaxis), and 
now ll'L us affix a privative a.-The resulting word a phylaxie not 
IH'ing very euphonic, we decided to adopt the word anaphylaxie 
1 anaphylaxis). At that moment we could not dream of the great 
,·:dlll' allached to this expression." Later on, it was shown that the 
pll('nomenon of Richet might be produced in a dog by the repeated 
illjl'l'lion of nontoxic material, such as serum protein or egg albu
•••in, as had been shown in the rabbit by Arthus (1903) and Arthus 
and Brdon (1903) and in the guinea pig by Otto (1906) and Rose
nail and Anderson (1906). 
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The symptoms. Since a first injection of such harmless materials 
as horse serum and egg albumin fails to produce any symptom, and 
only does so after a long latent period of 15 to 20 days, or when 
repeatedly injected into the same animal or at the same site (Arthus 
local phenomenon), the symptoms of anaphylaxis could not possibly 
be due to any primary effect of the agent. The symptoms are medi
ated by an immunologic reaction, producing antibodies which will 
react with the primary agent, the antigen, reinjected a few days or 
weeks later. In 1941, Dragstedt defined anaphylaxis as "an auto
intoxication by physiologically active substances normally resident 
in various tissue cells and liberated therefrom by some change in 
cellular permeability brought about by the antigen-antibody reac
tion". There is a term, coined in 1933 by Sir Henry Dale, to indicate 
such phenomena that develop as a consequence of the release of 
active substances normally present in the organism in an inactive 
form. This term is "autopharmacology" and, therefore, anaphylaxis 
might be understood as an autopharmacological phenomenon, aris
ing from the combination of the antigen with the antibody formed 
during the period of sensitization. The expression "hypersensitivity" 
is inappropriate, though widely used, because the symptoms of ana
phylaxis can have no bearing on the primary effects of the eliciting 
agent. They can arise out of nothing and are rather typical of the 
species in which the experiment is made, quite unrelated to the 
nature of the aggressor (antigen). 

Each animal species has its own pattern of reacting to the dif
ferent antigens. In the dog, besides the symptoms described by 
Richet and Portier (1902), a sudden fall in blood pressure is typical 
of anaphylaxis, when the antigen is given intravenously ( Richet, 
1909; Biedl and Krans, 1910). The heart continues beating with an 
accelerated rhythm while the blood accumulates in the abdominal 
vessels, with a sharp decrease in cardiac output. The liver is espe
cially concerned with anaphylaxis in the dog, showing increase in 
size, and stagnation of blood in the portal region (Pearce and Eisen
brey, 1910; Manwaring, 1910). The role played by the liver as shock 
organ in the dog was extensively studied by Weil (1912-17), who 
demonstrated that stagnation in the portal region is quantitatively 
enough to explain the fall in blood pressure: "The condition of the 
liver dominates the pathological impression and presents a picture 
which is rarely if ever seen under any other circumstances. The 
organ is tremendously swollen and its color intensively cyanotic. 
Upon section the cut surface bleeds freely" (Weil, 1917). The gastro
intestinal symptoms described by Richet as the dominating feature 
of anaphylaxis in the dog were considered by W eil to be secondary 
to blood stagnation in the portal region. Removal of the liver, either 
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hy nn E<~k fisluln ( Voegllin & Bel'llltei 111, 1!11 11; Deneelw, 1!11 tl) o1· 
hy n li~alu1·e of Lhe supm-hepalie veins (Simonds and Bnmdes, 
111:!7) slmngly allenuales the shock. However, a milder hut some-
1 imes definite anaphyladie shoek can be observed in the dog after 
sut·gieal removal of the liver (Waters, Markowitz and Jaques, 1940 

·Hi). A typical symptom of anaphylaxis in the dog is the decreased 
!"oa~ulability of the blood due to an increase in its anti-thrombin 
liler (Quick, 1936) caused by a discharge of heparin from the liver 
mast cells (Jaques and Waters, 1941). 

Although the first demonstration of anaphylaxis in the rabbit was 
a local aseptic inflammation, known as the Arthus phenomenon, a 
general anaphylactic reaction can be elicited in the rabbit as well 
as in the dog. If the animal is prepared by a few previous injections 
of the antigen and then 20 days later the antigen is reinjected intra
vPnously, the animal develops shock with fall in blood pressure and 
dPath by circulatory collapse (Arthus, 1909). However, the liver of 
the rabbit does not show any marked changes. The pathological pie
lure is dominated by an acute dilatation of the right heart, which 
appears filled with dark blood. The whole heart appears immobile, 
which suggested to Auer (1911) the idea of a "heart death" as the 
primary cause of the circulatory failure. However, if the heart is 
isolated and perfused with blood or Locke solution it promptly re
l"overs its normal beat ( Gley and Pachon, 1909; Cesaris-Demel, 1912, 
and many others). In 1914, Airilla showed that the primary circula
tory change in anaphylactic shock of the rabbit was an increase of 
pressure in the pulmonary artery bed. This fact was confirmed and 
<'xplained by Coca (1919) as being due to a constriction of the thick 
smooth muscle coating of the rami of the pulmonary artery of the 
mbbit. Another factor might contribute to the apparent "heart 
death" described by Auer. If both vagus nerves are cut, the blood 
pressure rises and the animal recovers from anaphylactic shock 
( Rocha e Silva, 1940). Therefore, some central stimuli coming 
Lhrough the efferent fibers of the vagus nerves might play a part 
in slowing down the heart and aggravating the situation in the pul
monary circulation. 

As to the mechanism of production of the local anaphylaxis in 
the rabbit, usually known as the Arthus phenomenon, some con
<"eptual changes have been introduced by recent investigations. It 
was a known fact that a parallelism existed between the precipitin 
liler and the intensity of the skin reaction (Opie, 1924; Camion and 
Marshall, 1941) consisting of hyperemia, edema formation, necrosis 
and scars. The idea that the complex formed by the combination of 
I he antigen with the antibody is cytotoxic, as suggested by previous 
workers, was discarded as a consequence of the fine experiments 
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by Aronson (1933) and Meyer and Loewenthal (1937), who have 
shown that this complex is completely innocuous when formed in 
contact with living cells isolated and transplanted into cultures. The 
experiments of Rich and Follis (1940) producing the Arthus pheno
menon in the rabbit's cornea submitted to an intensive artificial 
vascularization by previous application of an irritant, definitely 
showed that the phenomenon depends upon the "organization" of 
the tissue. Following accumulation of leukocytes and blood stagna
tion, there occurs small hemorrhages and necrosis, by impairment 
of the nutrition of the cells. Judging from experiments with ana
phylaxis in the rabbit, in which there has been shown a general 
tendency for leucocytes (Abell and Schenck, 1938; Dragstedt et al., 
1940) and platelets (Grana and Rocha e Silva, 1945; Rocha e Silva, 
1950) to agglutinate in the capillaries of the organs, one might as
sume that the .. primary reaction leading to vascular damage in the 
local Arthus phenomenon is the formation of microthrombi of leuco
cytes and platelets which subsequently rupture, releasing substances 
such as histamine or serotonin and proteolytic enzymes which will 
damage the capillary walls. Experiments by Ovary and Briot (1951) 
and Ovary and Bier (1952-53) in the guinea pig and rat substan
tiated the idea that the Arthus reaction is one which involves cir
culating antibodies and also damage to the walls of the small vessels. 
On the other hand, the so-called "passive cutaneous anaphylaxis" is 
a much more superficial reaction, needing a long latent interval be
tween the intracutaneous injection of the antibody and the intra
venous injection of the antigen. This reaction can only be revealed 
by the use of a simultaneous injection of a dye, such as Geigy blue 
or Evans blue. 

In the guinea pig an entirely different picture develops as typical 
of anaphylactic shock when the antigen is reinjected intravenously, 
a fortnight after the first sensitizing dose. A persistent dyspnea is 
the dominating symptom. In a few minutes the animal shows symp
toms of asphyxia and dies after violent scratching of the nose, deep 
respiratory movements and asphyxial convulsions. The physiologi
cal analysis by Auer and Lewis (1909-10) showed that death was 
the consequence of an acute constriction of the bronchiolar tree, im
mobilizing the lungs in deep inspiration. All efforts made by the 
animal to expel the air contained in the pulmonary alveoli are fruit
less and the final appearance of the lungs is one of an enormous 
emphysema filling the whole thoracic cavity. The heart continues 
beating with an accelerated rhythm, even if it is separated from the 
body. That the phenomenon is mainly peripheral was demonstrated 
by Dale (1912-13), who showed that even in the isolated perfused 
lungs, taken from a sensitized guinea pig, the emphysema could be 



ANAI'IIYJ.AXIS 15 

prod11c·c•d hy injc•clion of lhe antigen. Further experiments by Dale 
unci 1\PIIaway (1!122) indicated that anaphylactic shock in the 
l·!llill<'ll pig is lhe c·onsequence of an acute constriction of the smooth 
tnwu·lc·s Jll'l'senl in the hronchiolar tree, without much participation 
of lhc• c·ireulalory system, which plays such a pronounced role in 
llllltphylnxis in the rabbit and the dog. A fall in blood pressure as a 
IIC'c'otulary effect of the lung distension, however, has been observed 
h.v All<'l' and Lewis (1909-10) and others. When the antigen is given 
llllrnpc•riloneally, the animal does not show very marked signs of 
l'«'~piralory collapse, but will die in a few hours, after a long period 
of c•onw. during which it remains prostrate with perceptible and 
I'C'Io(lllar respiration (protracted shock). On section, the lung collap
~~·~ as a normal organ, showing no appreciable emphysema. The 
uhdominal organs show extensive hyperemia, and the liver and 
inlc·slinal tract are engorged with blood. The predominant symptom 
i 11 I his protracted shock in the guinea pig appears to be the fall in 
hlood pressure, with a drop in body temperature. As the rabbit, the 
1-(llinc·a pig can develop a very typical Arthus phenomenon, but since 
this species is more sensitive to the general effects of the reinjection 
of IIH~ antigen, many die without reaching the stage of the aseptic 
Inflammation and necrosis. The "reverse Arthus phenomenon" has 
hc•pn studied by Ovary and Briot (1951) and Ovary and Bier (1952-
:,;1) hy injecting minute amounts of antibody in the skin, and the 
tltlligl'n plus Geigy blue intravenously. No latent interval is required 
unci Lhis suggests that the combination of the antibody with the cir
t'nlaling antigen, at the level of the small vessels, can start imme
diately the succession of phenomena leading to vascular damage and 
hc•HIOIThages. 

Anaphylaxis in other animal species, such as the pigeon (Hanzlik, 
Bull and Stockton, 1927), the rat (Longcope, 1922; Suden, 1934; 
llalpern et al., 1955; Mota, 1957) and the mouse (Fink and Rothlauf, 
111:,;,; Fink, 1956), although they present interesting features which 
,,,.,. typical of each animal species, will not be discussed in extenso. 

'1'/w endogenous mediators. Since anaphylaxis, in the definition 
of Dragstedt, results from an auto-intoxication by "physiologically 
ul'li\'e substances", it has been a primary concern of physiologists 
unci pharmacologists who have studied anaphylaxis to identify those 
principles involved in the production of the symptoms. 

Fi rsl, we shall deal with the nature and site of release of these 
'<tihslances; the mechanism of release being discussed later. 

As lhe main characteristics of anaphylactic shock in most species 
of animals concern reactions of the smooth muscle, edema forma
l inn resulting from increased capillary permeability and fall in blood 
pn·ssme, it was natural to look for a principle having such pharma-
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cological effects. Another important symptom, especially occurring 
in anaphylaxis in the dog, is the decreased coagulability of the 
blood which is certainly due to heparin released from the liver mast 
cells, as mentioned before. The indication that histamine might be 
one of the important principles released in anaphylaxis, was already 
suggested as early as 1910-11 by the fundamental experiments 
by Dale and Laidlaw on the physiological action of p-iminazolyl
ethylamine: "It may be noted that the symptoms and post-mortem 
examination in the guinea pig correspond in a suggestive manner 
with those described by several workers as the effect of poisoning 
in that animal by Witte's peptone, or by serum or other protein in 
the sensitized guinea pig (anaphylactic shock)". The evidence for 
participation of choline or acetylcholine (Went and Lissak, 1936) 
is meager and probably unimportant. By perfusing the sensitized 
guinea pig lung with the antigen, a slowly reacting substance (SRS) 
is released ( Kellaway and Trethewie, 1940) , this substance has been 
studied more recently by Brocklehurst ( 1956) under the name of 
"SRS-A" and appears to be different from bradykinin and sub
stance-F. In the blood of the dog submitted to anaphylaxis, Beraldo 
(1950) detected a slowly reacting substance resembling bradykinin 
and this principle was also released when the plasma taken from a 
sensitized dog was incubated with the antigen. Lately, some evidence 
has been presented that serotonin might also participate in the 
genesis of anaphylactic reactions of the mouse. It is of interest that 
the increased susceptibility of mice receiving the H. pertussis vac
cine to anaphylaxis and to the toxic effect of histamine ( Parfentjev 
and Goodline, 1948; Malkiel and Hargis, 1952; Kind, 1953; and 
others) could also be observed in relation to the toxicity of sero
tonin (Kind, 1957; Munoz, 1957), in accordance with the idea that 
both substances or, predominantl~, serotonin (Fink and Rothlauf, 
1955, Fink, 1956) might he of significance in mouse anaphylaxis. 
Release or activation of proteolytic enzymes has been consistently 
detected in anaphylaxis. 

At present we shall discuss the anatomical origins of these phy
siologically active principles, presumably participating in the ana
phylactic reactions. Where do they come from in the various animal 
species? 

Let us start with histamine. The first evidence for the release of 
a hypotensive and smooth muscle stimulating principle was sug
gested by the experiments by Manwaring, Hosepian, O'Neil and Moy 
(1925), showing the release of such an agent when the liver taken 
from a sensitized dog was connected to the circulation of a normal 
animal; when the antigen was injected, an increase in intracystic 
pressure and fall in blood pressure were observed. Dragstedt and 
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C il'llllllt'l'·l·'ui'IJH•gg 1 1!1:1:~) idl'nlificd histamine in the lymph of the 
I horal'i•· dud in a dog submitted to anaphylactic shock. Later on, 
I hi'l suhslaiH'I' was ddcdt•d in the peripheral blood of a dog (Drag
•dc•dl and Mead, 1\I:J(); Code, 1939). The final demonstration that 
hl-.laJJiiJJI' is diseharged from the dog's liver in anaphylactic shock 
\\11'1 pr1•scnted by Ojers, Holmes and Dragstedt ( 1941). Pieces of 
11 \'I' I' lalu•n hcforc and after the shock, showed drastic reductions in 
lhc• IJislaminc content, indicating that a liberation on the order of 
"''\'1'1'111 milligrams takes place during the shock. These experiments 
IJai\'C' ht•Pn confirmed and extended to similar kinds of shock such 
"" JH'Jilonc shock (Hohnes, Ojers and Dragstedt, 1941) and the 
·.hol'k produced by extracts of Ascaris suum (Rocha e Silva and 
c :r111·1:1, 1 !J.t6). Perfusion experiments of the isolated liver of the dog 
wilh Tyrode or Locke solution gave disappointing results (Rocha e 
Sih·a and Grafia, 1946) since only a few micrograms of histamine 
wl'rP obtained from the entire liver. If the liver is perfused in situ 
111'111'1' results are obtained, but the highest histamine release still is 
ohlaincd when total silicone blood is perfused through the liver in 
1111aphylactic shock (Scroggie and Jaques, 1949) or by adding peptone 
1 1\oeha e Silva, Scroggie, Fidlar and J aques, 194 7). Another charac
l1•ristic of anaphylactic shock in the dog is leucopenia (Welb. 1924) 
and thrombocytopenia (Rocha e Silva and Grafia, 1946). Accumula-
1 ion of these blood elements in the liver and rupture of platelets fol
lowing the injection of Ascaris extracts in connection with the release 
of histamine, was described by Rocha e Silva, Porto and Andrade 
1 I !146). Since total blood as close to its natural form as possible is im
portant for the histamine release from the liver of the dog in anaphy
laxis, it has been suggested that the formation of microthrombi of 
ll~llt'ocytes and platelets with their subsequent disintegration is the 
prPiude to the sequence of reactions leading to the discharge of hepa
rin and histamine from the liver mast cells. However, some extra
hepatic components might aggravate the condition, since it has been 
shown that under circumstances of Eck fistula, a fall in blood pres
sure may occur in dogs submitted to anaphylaxis (Waters and Marko
wilz, 1940; Waters, Markowitz and Jaques, 1946). 

The interdependence of the blood elements and the liberation of 
histamine has been better demonstrated in the rabbit. The blood of 
the rabbit is an important source of histamine (Code, 1937) and it 
was repeatedly shown that the rabbit's platelets are very rich in 
histamine (Minard, 1937; Zon, Ceder and Crigler, 1939). A clump
ing of leucocytes in the rabbit's blood when in contact with the anti
r.wn was shown by Abell and Schenck (1938) and in experiments 
of lung perfusion by Dragstedt et al. (1940). In the intact rabbit, 
Hose and \Veil (1939) have demonstrated that concomitantly with a 
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fall in leucocytes there is a substantial fall in the total histamine 
extracted from blood. As far as platelets are concerned, Kopeloff 
and Kopeloff (1941) showed a correlation between thrombocyto
penia and the severity of the shock in rabbits. Finally, when the 
antigen is added to the sensitized rabbit's blood, there is a shift of 
histamine from the white blood cells to plasma, as shown first by 
Katz ( 1940). This simple and reliable technique has been exten
sively utilized in the study of the mechanism of histamine release. 
Therefore, when the white microthrombi accumulate in such a struc
ture as the capillaries of the lung, the histamine released from plate
lets might act directly upon the thick smooth muscle coating of the 
pulmonary artery bed, producing the constriction typical of ana
phylaxis in this animal species. Moreover, the mechanical plugging 
of capillaries with microthrombi formed by agglutinated elements 
might constitute an aggravating factor. \Ve know that serotonin is 
present in platelets in reasonably high concentrations (Humphrey 
and Jaques, 1955; Pletscher et al., 1955) and that it might contri
bute to aggravate the effects of histamine, since it seems that sero
tonin might also act by increasing capillary permeability (Rowley 
and Benditt, 1956) and that it also can release histamine from the 
tissues (Feldberg and Smith, 1953). Here, too, the idea that the 
whole anaphylactic crisis is confined to the blood and lung circula
tion is too narrow, since Schachter (1953) has shown that by per
fusing the limbs of a sensitized rabbit with Tyrode solution plus 
antigen, histamine is released from the tissues. Obviously, those 
findings concerning the general anaphylaxis of the rabbit might 
also apply to a better understanding of the mechanism of the local 
Arthus phenomenon, since the clumping of leucocytes and platelets 
with a subsequent local liberation of histamine, and other products 
of white cells disintegration, might constitute the primum movens 
for the increased capillary permeability, hemorrhage and necrosis 
characteristic of the local anaphylaxis in the rabbit. 

Many of the classical concepts of the mechanism of anaphylaxis 
resulted from experiments on the guinea pig, and from the begin
ning the analogy was stressed between the symptoms of anaphylaxis 
and the pharmacological actions of histamine upon the respiratory 
system in this animal species. It is well known that to demonstrate 
a phenomenon similar to anaphylaxis in the guinea pig it is suffi
cient to inject half a milligram of histamine intravenously, and this 
analogy was clearly indicated in the first publication by Dale and 
Laidlaw (1910-11) as mentioned above. Nonetheless, at the begin
ning of the second decade of this century two apparently opposite 
conceptions were conflicting in the endeavor to explain anaphylaxis 
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111 lh1• Hllinc•a pig. Aeconling lo Friedmann (190!)) and Friedberger 
1 1111111) llw ineuhalion of the specific precipitate with the serum of 

11 normal gtlineu pig could generate a toxin which they called ana
pll~·lnloxin. This material when injected in a normal guinea pig 
l'lllllcl n~pmduce a symptomatology very similar to that of anaphy
luc·l ic· shoek. This substance-anaphylatoxin or serotoxin-became 
lite• foundation of the humoral theory of anaphylaxis. This theory 
"11., sll·ongly sponsored by the Belgian immunologist Jules Bordet, 
"ho 1'on Ll'ihuted a great deal to the development of this concept of 
lll1• IIH'ehunism of anaphylaxis. According to Bordet (1913) it is not 
lll'l'l'ssm·y to use the specific precipitate; the incubation of the nor
lllnl guinea pig serum with agar or starch being sufficient to activate 
uunJ•hylatoxin. 

The humoral theory of anaphylaxis was strongly opposed by Dale 
unci his school on the basis of experiments made on the isolated 
organs of the guinea pig (Schultz, 1910; Dale, 1913). The direct con
lad of the antigen with a sensitized piece of smooth muscle, in the 
c·oucplete absence of blood, was enough to elicit a strong contrac
tion, followed by desensitization. This effect was understood as a 
n·scdl of the release of histamine previously bound to the cells, when 
lllc• antigen combined with the antibody anchored to the reacting 
n•lls. 

Sinee the effects of anaphylatoxin on the isolated smooth muscle 
wc·rc· not very constant, and since this material did not contain 
11 isl:cmine or had nothing to do with it, and since histamine was 
npparently the most important mediator of anaphylaxis, anaphyla
toxin could not possibly be involved in the mechanism of anaphy
laxis (Dale and Kellaway, 1922). In the subsequent years, the bal
ance shifted in favor of the cellular theory of anaphylaxis, as evid
o'lll't' accumulated to show that the histamine from the tissues, espe
o·ially from the lung, can be released by contact with the antigen 
1 Barlosch, Feldberg and Nagel, 1932; Daly, Peat and Schild, 1935; 
Sl'lcild, 1939 and many others). 

The hint as to the mechanism by which anaphylatoxin produces 
ils ldhal effects in the guinea pig, was given to us by the experi-
1111'11 Ls of Hahn and Oberdorf (1940) showing that anti-histaminics 
prc~Yt•nt the shock produced in guinea pigs by an anaphylatoxin pre
part'd by incubation of guinea pig serum with inulin. In 1951, in 
c·oll:choration with Bier and Aronson, we started a series of experi
llll'llls showing that considerable amounts of histamine are released 
from the guinea pig lung when perfused with an agar-prepared 
anaphylatoxin. Later on, it was verified that rat anaphylatoxin, 
whi1·h is much more potent than guinea pig anaphylatoxin, pro
d lll'l'd strong contraction of the guinea pig ileum through the Iibera-
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tion of histamine ( Rocha e Silva, 1942; Rothschild and Rocha e 
Silva, 1954; Rocha e Silva and Rothschild, 1956). 

The argument commonly presented against anaphylatoxin as a 
possible mediator in the release of histamine in anaphylactic shock 
in the guinea pig, refers to the so-called latent interval of passive 
sensitization. In 1913, Dale had demonstrated that if the uterus was 
taken from a normal unsensitized guinea pig, it could be made "pas
sively sensitive" to the antigen, after a prolonged contact with the 
specific antibody. A minimum of 3 hours was necessary to make the 
muscle responsive to the added antigen. Also in vivo, to produce a 
passive sensitization of the guinea pig, Doerr and Russ (1909) 
showed that an interval of time must elapse between the injection 
of the antibody and the assaulting injection of the antigen. This 
"latent period of passive anaphylaxis" would indicate that the anti
bodies must anchor to some specified structure (the isolated uterus 
or the lung of the guinea pig) in order to elicit the reaction when 
combining with the antigen. An excess of antibodies in the bathing 
fluid or in the circulation of the animal would rather prevent the 
development of the symptoms. In the in vivo experiments even a 
period of 48 hours between injections of the antibody and the anti
gen might be necessary for the production of a maximal shock in 
the guinea pig. These early experiments were made without much 
consideration of the quantitative relationships between antibody 
and antigen. Experiments by Kabat and Landow (1942) indicated 
that extremely minute amounts of antibody-N, on the order of 0.01 
p.g, could sensitize the horn of a guinea pig uterus to react with a 
large excess of antigen. To sensitize a guinea pig passively, it was 
enough to inject 30 p.g of antibody-N; however, to produce a strong 
reaction, not less than 1 mg of egg-albumin (0.16 mg N) had to be 
injected, an amount at least 50 times as great as that necessary to 
precipitate all the antibody injected. The conclusion was drawn that 
the best anaphylactic response occurs in the region of large excess 
of antigen. Since in that zone it is doubtful whether a precipitate 
can be produced at all, it seems obvious that the release of histamine 
might not depend upon such a precipitation but upon a chemical 
reaction involving the two reacting materials (AXA). However, an 
interesting fact that might have a bearing on our ideas about the 
intimate mechanism of the reaction, has recently been presented by 
Germuth Jr. and McKinnon (1957). An immediate passive anaphy
lactic shock in the guinea pig, without a latent interval, can be 
elicited by injecting the antigen-antibody mixture intravenously, 
provided a great excess of antigen is present. Therefore, no latency 
is needed for the antibody to anchor to the cells of the guinea pig's 
lung; not even a precipitate need be formed. It is possible that the 
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lulc·ul IH't'iod, as shown previously, was the time needed by the cells 
lo tul'luholize some of the antibody injected, in order to shift the 
ltuluuc•c• to the zone of an excess of antigen. 

\\' ,. do not know whether anaphylatoxin is a necessary step in the 
tc•lc•usc• of histamine in the guinea pig anaphylaxis (this point will 
he· disc·ussed later). \Ve know that anaphylatoxin does not act as a 
hiNlnllline releaser in the rat (Mota, 1957) and it is very doubtful 
whl'l hc·•· rat anaphylatoxin can act in the dog. But anaphylatoxin is 
··uc·h a powerful agent in duplicating the symptomatology of ana
phylaxis in the guinea pig, that we have to consider it as a possible 
utc•dialor in the chain of events leading to the death of the guinea 
pil-( hy anaphylaxis. 

If we consider the participation of histamine in anaphylaxis in 
olhc•r species of animals, such as the rat or the mouse, our know
lc•df.W is not so complete. The production of anaphylaxis in the rat 
··nn hc· easily demonstrated (Halpern, Liacopoulos and Castillo, 1955) 
:tnd the fact that anaphylaxis in the rat involves damage to mast 
,· .. tls and reloose of histamine as a predominant symptom was re
··•·nlly demonstrated by Mota (1957). Since serotonin is also released 
from mast cells in the rat's skin (Bhattacharya and Lewis, 1956; 
l'arrat and West, 1956), it is to be expected that there is a participa-
1 ion of 5-HT in the production of the symptoms, inasmuch as it has 
lwc·n shown that the so-called "passive cutaneous anaphylaxis" of 
I hc· rat is extremely resistant to anti-histaminics (Brocklehurst et al., 
I !lf1f>) aild can also be produced in an animal with its skin histamine 
store strongly depleted (Rocha e Silva and Rothschild, 1955). 

A cautious, but illuminating picture of the complexity of the inti
lllate mechanism of anaphylaxis is contained in the words of Dale 
t I !155) : "We must regard it as practically certain that an injury of 
adl'quate severity will cause an activation of intracellular enzymes 
and that products of proteolytic cleavage may be formed in the pro
loplasma and diffuse from the cells into the tissue fluids, or that 
I hl' enzymes may themselves be liberated, to exercise their digestive 
adivities outside the cells. The discovery, that substances as active 
as histamine were present in normal cells had tended for a time to 
discount the evidence, much of it of a not very critical kind, which 
had been put forward for the formation of such active products by 
t'nzyme-action. More recently, however, the case for their existence, 
and for their physiological and pathological significance, appears to 
have been greatly strengthened by the separation in states of relative 
purity-though with no claim as yet for chemical isolation-of in
ll'nsely active cleavage products of a peptide nature, such as those 
which have been described as "kallikrein" and "bradykinin". The 
ac·tivity of both these substances, while much slower in onset and 
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development than that, for example, of histamine, is nevertheless of 
such intensity as to preclude an attribution of either to adherent 
traces of histamine, which could further be excluded by qualitative 
differences in the details of their actions." 

"It must be obvious that the liberation of histamine and the other 
preformed agents from the epidermal cells of the skin, or, as some 
would have it, from mast cells in the immediately subjacent derm, 
will account for no more than the initial stages of many local allergic 
reactions, or of the similar vascular responses to local injuries of 
other kinds ... this initial phase is succeeded by a much more per
sistent local vasodilatation, such as could much more plausibly be 
attributed to the effect of agents of a different kind. And it would 
seem that the slower and more persistent effects of the active pro
ducts of a protein cleavage by locally liberated enzymes, the produc
tion of which may further continue for an unknown period after the 
initial trauma, might offer a possibility of explaining some, at least, 
of these later phases of such reactions." 

Conclusion. Our endeavor was to sketch our ideas about the in
timate mechanism of anaphylaxis. Since our purpose was limited, 
this review is far from complete. It may be that with the deliberate 
intention to make sense out of such a variable collection of symp
toms and ideas, we have unduly left aside interesting details which 
will become important in the future for the description of the pheno
menon. Emphasis was given more to those facts which have been 
confirmed in different laboratories, without exhausting the sources 
of the available literature. A certain number of tentative interpreta
tions can be embedded in that network of undisputed facts. These 
theories might change with time and individuals, but the facts will 
remain as the solid ground for further developments in this most 
interesting field of Experimental Medicine. 

PRESENT STATUS OF THE MECHANISM OF HISTAMINE RELEASE IN 

ANAPHYLAXIS AND ALLERGY 

The mechanism by which histamine is released in anaphylaxis 
and allergy is still in the dark, in spite of the large number of papers 
dedicated to this problem. 

For the pharmacologist it is understandable why the problem is 
not as yet solved. Our knowledge of the mechanism of release of 
other pharmacologically active substances is indeed no more com
plete. How is acetylcholine, serotonin, adrenaline or arterenol re
leased in the physiological conditions of the living cell? We know 
more about the mechanism by which bradykinin is released by the 
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l'~lc·rasl' adivily of Lrypsin or snake venoms, because we can prepare 
or isolalt• fi'Om the plasma globulins the precursor which releases 
lll'lulyldnin on incubation with those enzymes. This precursor, or 
-.uhsl m le, eontaining bradykinin in a bound, inactive form, can be 
IH't•c·ipilatcd, denatured by boiling with acetic acid, washed with 
clislillt•d water and dialysed for any length of time (van Arman, 
1\l!i!i: Ilamherg and Rocha e Silva, 1956). In the case of histamine, 
however, it has never been possible to isolate a substrate, or pre
c·u•·sor, which would set histamine free. As soon as one starts trying 
lo t•xlmct any material having histamine in a bound condition, it is 
n•lt•ased very promptly. Extraction with any solvent, even in the 
l'old, or by heating or simply grinding the tissue with sand or dis
lillt'd water, will set most of its histamine free. 

Therefore, inferences about the mechanism by which histamine 
is released from tissues have been drawn rather on the basis of indi
n•d evidence by using different kinds of releasing agents, such as 
pi'Oleolytic enzymes, snake venoms, basic compounds, or by sub
lllilting the intact or chopped tissues to conditions in which the 
adion of enzymes might take place. But again, if one tries to identify 
which enzyme is involved, we are only left with more or less indirect 
1'\'idence based on the effect of temperature, of inhibitors such as 
iodo-acetate, parachloromercuribenzoate, soybean trypsin inhibitor, 
and so forth. 

In the special case of the release of histamine in anaphylaxis and 
allergy, we have to assume the interplay of many factors which 
might be operative under the mild conditions of the living tissue. 
As an aid to the following discussion, I would like to start with a 
general equation of the phenomenon: 

l Release of histamine or l IV ) 
other active substances I (heparin, serotonin, slow 

reacting substances) 

To accept this equation as the final answer to the problem is not 
at all the intention; it is even doubtful whether the above equation 
ean he applied to all animal species. I would like only to stress that 
the four processes indicated in the above scheme have been, at one 
time or the other, described in connection with the anaphylactic pro
cess. It is rather a mould or pattern upon which we are going to 
shape the following discussion. 

Let us analyze the facts upon which the general equation is based. 
Cellular uersus humoral theory. I would like to outline briefly the 

origins of the "histamine theory of anaphylaxis". Since the dis-
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covery of histamine by Windaus and Vogt (1907) until the demon
stration in 1932 of its release in the tissues of the sensitized animal 
by contact with the antigen, the evidence for a participation of hista
mine in anaphylaxis was mainly based on analogies between its 
pharmacological effects and those which are typical of anaphylaxis. 
This analogy was already stressed in the first report by Dale and 
Laidlaw (1910-11) on the pharmacological properties of histamine. 
Even the so-called in vitro anaphylaxis, performed with isolated 
pieces of plain muscle of the intestine and uterus of the guinea pig, 
the so-called Schultz-Dale experiment, was still an indirect evidence 
of the participation of the histamine released from the surviving 
tissues by contact with the antigen. Since the pieces of intestine or 
uterus were freed by perfusion from any traces of blood, and still 
gave strong responses by contact with the antigen, Dale (1912-13) 
concluded that anaphylaxis is a cellular phenomenon resulting from 
the combination of the antigen with the antibody anchored to the 
muscle structure, releasing histamine or a closely related substance 
existing pre-formed in the cells of the isolated organ (Dale, 1920, 
1929). 

This cellular theory of anaphylaxis, so intimately dependent upon 
the discharge of a histamine-like substance from the sensitized tis
sues, was naturally opposed to the "humoral theory" set forth by 
Friedemann (1909), Friedberger (1910) and Bordet (1913). When 
the serum of a normal guinea pig was incubated with the specific 
precipitate or with polysaccharides such as agar, starch or inulin, a 
toxic principle was generated which causes a shock very similar to 
anaphylactic shock when injected into a normal guinea pig. The name 
of anaphylatoxin was given to this principle, thus implying its parti
cipation in the genesis of anaphylactic shock. 

I cannot describe in detail the main arguments put forward in 
favor of or against the humoral or the cellular theories. The reader 
is referred to reviews on this subject by Rocha e Silva (1952), Hahn 
(1954), Rocha e Silva (1954) and the book by Rocha e Silva (1955): 
"Histamine, Its Role in Anaphylaxis and Allergy". I will only stress 
the fact that with the increasing evidence that histamine was the 
main agent released in anaphylaxis, the anaphylatoxin theory was 
almost completely forgotten for many years. 

Release of histamine in anaphylaxis. Among the experiments 
showing the release of histamine in anaphylaxis, I would like to 
recall those by Dragstedt and Gebauer-Fuelnegg (1932) showing the 
appearance of large amounts of histamine in the peripheral blood of 
the dog and those by Bartosch, Feldberg and Nagel (1932), on the 
release of histamine by perfusion of the isolated lung of the guinea 
pig with the antigen. There followed a series of demonstrations by 
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llul~·. Pl'nl and Sehild (1\J36), Code (1939), Ungar and Parrot 
illl:ltl), Sehild (1\l:l!)) and many others on the release of histamine 
111 muny t~o1ulilions of in vitro and in vivo anaphylaxis. In the sensi
lizt•d l'llhhit, l~alz (1\140) developed the technique of adding the anti
~··n to sumplt•s of hlood and estimating the histamine shifting from 
t't'lll'l to plusma. This reaction has been extensively studied by many 
worl~t·rs unci we now know that the histamine in the rabbit's blood 
iro; uudnly eonfined to the platelets, and its release in anaphylaxis is 
~onH•how concerned with the damage inflicted to platelets by the 
t·onlud with the antigen. A similar in vitro technique was applied to 
'"mpll's of human blood taken from individuals sensitive to ragweed 
1 l{ulz and Cohen, 1941). A combination of both techniques, using 
ruhhil's blood as a reservoir of bound histamine and studying the 
i 11 ,; I 1'0 release of histamine by adding sera of individuals sensitive 
I o ragweed, was utilized by Spain, Strauss and N eumann ( 1950). 

lll'le.ase of histamine by snake venoms and proteolytic enzymes . 
. \ s I he evidences accumulated showing the release of histamine in 
anaphylaxis and allergy, the participation of histamine in other 
l1i11ds of shock or poisoning has been described. In Australia, Feld
ht·rg and Kellaway (1937) described the release of enormous 
amounts of histamine by perfusion of the guinea pig lung with snake 
,·.·noms such as the venoms of Denisonia superba and Naj.a naja. 
l.alcr on the work was extended to show the release of histamine by 
pl'l"fusion of several different organs of the cat, dog and monkey, 
\\'ilh cobra venom. In our laboratory, we have studied similar effects 
produced by trypsin (Rocha e Silva, 1939-40) and papain (Rocha e 
SiiYa and Andrade, 1943). In collaboration with Dragstedt, in 1940-
11, we have studied the release of histamine by trypsin in samples 
of rabbit's blood, using the technique devised by Katz (1940). This 
:1hility of trypsin to release histamine has been confirmed many 
limes and it is interesting to recall, as stated by Mcintire (1955), 
that crystalline trypsin is the only pure enzyme which has been de
monstrated to rele,ase histamine. Also peptone was shown to release 
histamine when injected into a dog (Dragstedt and Mead, 1936) or 
perfused through the isolated lungs of the guinea pig ( Feldberg and 
O'Connor, 1937). 

The importance of these experiments with animal venoms, pro
teolytic enzymes and peptone derived from the fact that they mime
tize, in many respects, the symptomatology of anaphylaxis. In vitro, 
they produce contraction of the isolated smooth muscles of the in
testine or uterus of the guinea pig, followed by desensitization, and 
in many instances they have been shown to act by the release of 
histamine. It is no wonder, therefore, that the problem of the mech
anism by which histamine is released from its link with the cells, 
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was first brought forward in connection with the action of such 
venoms and enzymes. 

The mechanism of histamine liberation was first described as one 
of increased cell permeability following injury by the antigen-anti
body interaction or by any agent damaging the cell structure. The 
histamine contained inside the cell boundaries would be in a free 
state and be discharged to the outside fluid as the cell wall disinte
grated under the action of damaging agents. From the work done 
with snake venoms and proteolytic enzymes, however, two main 
theories have arisen assuming activation of enzymes as a prelude to 
the release. On the basis that lysolecithin, the hemolytic agent gener
ated by the interaction of the lecithinase of some snake venoms with 
lecithin or egg yolk, also releases histamine (Feldberg and Kellaway, 
1938), and since lysolecithin appears to produce hemolysis by break
ing down the so-called lipoprotein complex presumably existing at 
the red cell surface, Feldberg (1941) advanced the hypothesis that 
the binding of histamine to the cells might depend upon the inte
grity of this lipoprotein film at the cell surface. In favor of this 
possibility was the parallelism found by Trethewie ( 1939) between 
the hemolytic effect of several venoms and their capacity to release 
histamine. However, this lecithinase theory could not explain the 
release of histamine in other phenomena such as anaphylaxis, 
allergy and peptone shock, in which hemolysis is no more than a 
rare event. 

Enzymatic theory of histamine release. But if the view sponsored 
by Feldberg (1941) that histamine is retained by a sort of lipopro
tein film at the cell surface or at any particulate structure inside of 
the cell is correct, damage produced by proteolytic enzyme could also 
release histamine. This possibility is generally known as the pro
teolytic theory of anaphylaxis (Rocha e Silva, 1944, 1954) and had 
its main argument in the fact that trypsin and papain release hista
mine and also that anaphylaxis is somehow connected with activa
tion of proteolytic enzymes (Bronfenbrenner, 1944; Rocha e Silva, 
Andrade and Teixeira, 1946; Unger, 1947; and others). There was 
and still is a growing literature showing activation of proteolytic 
enzymes as a consequence of the interaction of the antigen with the 
antibody. We might properly say that this activation of proteolytic 
enzymes in phenomena connected with anaphylaxis is even more 
fundamental than the release of histamine, and whatever may be 
the link between histamine and the cell constituents (peptide link
age or van der W aals forces), disintegration of the cell structure by 
the action of these enzymes can obviously play a role in the genesis 
of the symptoms. 

There are many indications that the release of histamine under 
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the condilions of anaphylaxis and allergy involves chemical and 
enzymatic reactions. It is now an established fact that histamine is 
not released in vitro from pieces of lung taken from a sensitized 
guinea pig, by the added antigen, when the temperature is lowered 
to 2 o C at the moment of the addition of the antigen, henceforth an 
enzymatic action is probably required. Recently, Mongar and Schild 
(1957 a) investigated the effect of a previous heating of the sensi
tized tissues on the subsequent histamine release by contact with the 
antigen, and found a striking temperature band (from 20 o C to 45 o 

C) in which the histamine release can take place. If the tissues 
(guinea pig lung or isolated ileum or uterus) are kept for 25 minutes 
at 42 o -43 o C, the capacity of releasing histamine on further contact 
with the antigen is completely lost. From these data they have con
cluded that the enzymatic system involved in the mechanism of 
histamine release in anaphylaxis has a higher activation energy 
(45,000 calories) than that found in isolated enzyme systems. It 
also appeared quite clear from Mongar and Schild's experiments 
that the mechanism involved in the release of histamine by octyla
mine and the basic releasers of the 48/80 type is quite different from 
that occurring in anaphylaxis, since the temperature affects this 
release in a definitely different way. The following scheme of events 
has been suggested by Mongar and Schild (1957): 

Antigen } { Enzyme } { Active } { Bound }-*{ Free } X precursor -* enzyme -+ histamine histamine Antibody 
t 11" t 

Haptens Heat ··.. Phenol, etc. 
t ·, cold 

Inactive 
enzyme 

It appears quite certain therefore that the release involves an 
enzymatic system, highly sensitive to the effect of temperature. 
Opinions diverge on the nature of the enzymes or the enzymatic 
system involved. By utilizing -SH reagents such as iodacetate and 
p. chloromercuribenzoate, Mongar and Schild (1955) had con
cluded that some oxidation-reduction enzymes requiring free -SH 
groups would be involved. In a more elaborate attack on the problem, 
Mongar and Schild (1957 b) have shown that other substances such 
as cyanide, antipyretics, phenol, cinnamate, urethane, etc., can stop 
the release of histamine without apparently affecting the desensiti
zation phenomenon due to the combination antigen-antibody. The 
correlation between blocking of the cell respiration and histamine 
release, however, is not complete since dinitrophenol was found to 
inhibit 02 consumption in much lower concentration than it was 
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found to block the release of histamine. It seems likely that the 
blocking of the histamine release by cyanide and oxygen lack might 
rather be concerned with the state of organization of the reacting 
cell, since it has also been proved by the British workers that the 
release of histamine from a sensitized cell (guinea pig lung) by the 
antigen will not take place if the cell is disintegrated and the mito
chondria (mast cell granules) separated by centrifugation. The op
posite is verified if these cell debris are treated with basic com
pounds of the 48/80 type. On the other hand, the -SH reagents might 
block the release by acting upon an entirely different step of the 
process, as discussed in a later paragraph. 

Along different lines, Humphrey and Jaques (1955) studied the 
release of histamine (and serotonin) from rabbit platelets by the 
antigen-antibody reaction. The platelets were separated from the 
blood and resuspended, after washing with Ringer's solution, in 
heparinized plasma which had been submitted to several experi
mental procedures, such as heating at 56° C for 30 minutes, or treat
ment with several reagents such as oxalate, versene or citrate to 
remove calcium ions. Adding the antigen-antibody mixture to the 
plasma in the presence of the suspension of platelets, the histamine 
releasing activity was studied under such controlled conditions. If 
the antigen-antibody mixture was added directly to the suspension 
of platelets in Ringer's solution, no release was observed. Calcium 
ions were found necessary for the release, and addition of the proper 
amount of calcium chloride was sufficient to reverse the inhibition 
of the release by the previous treatment with oxalate or versene, but 
not if the plasma was previously treated with citrate. Trypsin ( 40 
p,g/ml) rapidly and completely released histamine from platelets sus
pended in Ringer's solution. On the contrary, the histamine liberator 
48/80, in concentrations up to 200 p,glml, did not release histamine in 
conditions in which the antigen-antibody complex gave the normal 
complete release. Treatment of plasma with agar was followed by 
developments of histamine-releasing activity and also of proteolytic 
activity. Activation of proteolytic activity was regularly found in most 
instances in which the plasma acquired the histamine-releasing activ
ity. From these experiments, the following sequence of events was 
outlined by Humphrey and Jaques (1955): 

{ 
Antigen } Ca++ { Fixation of some } { Activation l { Histamine } 

X -·-+ component of --+ of (~-~-+ serotonin 
Antibody complement protease released 

If one compares this scheme with the one given at the beginning 
as the fundamental equation of the phenomenon, a striking analogy 
can be noted. Of course, what Humphrey and Jaques call "fixation 
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of some eompom•nt of complement" might as ·well be said "activa
tion of anaphylatoxin" which is prevented by heating the serum or 
plasma for 30 minutes at 56° C. 

Mode of action of anaphylatoxin. It is surprising that the mode of 
action of anaphylatoxin had to wait 40 years, since its discovery in 
1909, to be understood. In 1949, Hahn and Oberdorf tried antihista
minics in two different kinds of shock in the guinea pig. The first 
was the so-called inverse anaphylaxis, resulting from the injection 
of the Forssman antibody (anti-sheep rabbit's serum) which pro
duces a shock very similar to anaphylactic shock by combination of 
the injected antibody with the so-called Forssman antigen, present 
in the lung tissue of the guinea pig. The second kind of shock se
lected hy the German workers was the shock produced in the guinea 
pig hy injecting anaphylatoxin, prepared by incubating normal 
guinea pig serum with inulin. In both cases, the animals received a 
protective dose of neo-antergan. Surprisingly enough the first kind 
of shock was not influenced by the previous injection of the anti
histaminic, while the second one (by anaphylatoxin) was completely 
prevented by the protective treatment. 

These experiments were the clue to try the effect of anaphylatoxin 
on the isolated lung of the guinea pig. Experiments in our laboratory 
( Rocha e Sil va, Aronson and Bier, 1951; Rocha e Silva and Aronson, 
1951) have shown a considerable discharge of histamine by a single 
injection of a few ml of guinea pig's serum activated by agar. The 
amounts of histamine released from a single lung can be very great 
indeed, amounting to 100 p.g after a single injection of anaphyla
toxin. Confirming the finding of Novy and De Kruif (1917) we have 
demonstrated that anaphylatoxin prepared with rat's serum is from 
4 to 10 times more potent in releasing histamine than the one pre
pared from guinea pig's serum, and nearly all the characteristics of 
the old anaphylatoxin could be found in the histamine releaser 
activated in normal plasma or serum by contact with agar (Rocha 
c Silva, 1952). 

However impressive the amounts of histamine released by ana
phylatoxin from the perfused lung of the guinea pig, Dale ( 1952) 
cast doubt as to the validity of this argument for the possible role 
of anaphylatoxin in true anaphylaxis of the guinea pig. According 
to Dale, it is not a question of qu.antity of histamine but rather the 
pl.ace where it is released that matters. In the perfused isolated lung 
of the sensitized guinea pig, though the amounts of histamine re
leased by the antigen were small, the observed bronchiolar constric
tion due to spasm of the plain muscle was very potent and exceeded 
that observed \vith agar anaphylatoxin (Dale and Kellaway, 1922). 
A discussion on the subject can be found in the Ciba symposium on 
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Histamine (1955). Nevertheless, Halpern et al. (1956) have demon
strated desensitization of the guinea pig to true anaphylaxis by a 
previous treatment of the animal with successive injections of ana
phylatoxin. 

Whatever may be the role played by anaphylatoxin in true ana
phylaxis in the guinea pig, it seems beyond doubt that the above 
experiments bridged the gap between the cellular and the humoral 
theory of anaphylaxis, since in both cases the final mediator ap
peared to be histamine itself. One of the strongest arguments against 
anaphylatoxin was that the product resulting from the incubation 
of the plasma with the antigen-antibody complex or with polysac
charides, is not very active on the isolated plain muscle of the guinea 
pig. We have shown that this is mainly a question of concentration; 
if, instead of the weak anaphylatoxin obtained from guinea pig's 
serum, we use the potent rat's anaphylatoxin, a powerful contraction 
of the ileum results from a first addition and the reaction becomes 
weaker after new additions of anaphylatoxin. Antihistaminics, but 
not atropine, block this effect, which has been understood as a con
sequence of a histamine release from the tissues of the guinea pig 
ileum. Using this effect of anaphylatoxin, it has been possible to 
study the conditions conducive to the activation of rat's anaphyla
toxin by polysaccharides (Rocha e Silva, 1952; Rothschild and Rocha 
e Silva, 1954; Rocha e Silva and Rothschild, 1956). In particular, the 
effect of anions and cations upon the phenomenon was extensively 
studied. It was found that spontaneous activation takes place by 
adding two volumes or more of distilled water to the normal hepar
inized rat's plasma. On the contrary, by increasing the ionic strength 
to twice that of plasma, activation by agar does not occur. In this 
respect, calcium among the cations and citrate among the anions 
are the most potent in presenting activation. The process is very 
sensitive to temperature, being completely stopped at 2° C. The 
release of histamine by anaphylatoxin, when added to slices of the 
normal guinea pig lung, is also sensitive to temperature, being stop
ped by keeping the tissues at 2 o C. It was shown by Hahn and Lange 
(1955) that the precursor of anaphylatoxin can be found in the 
fraction I, II, Ill of Cohn (albumin-free globulins) precipitated with 
15.2 vol. % of ethyl alcohol. From this complex, the active fraction 
could be precipitated into the fraction III-0 by 27.7% of alcohol in 
presence of zinc. In a more recent paper, Giertz, Hahn and Lange 
(1956) have shown that formation of anaphylatoxin depends on the 
presence of two fractions: the fraction III-0, thermolabile and pos
sibly enzymatic in nature, and the other contained in the remaining 
I-III-1, 2, 3. Anaphylatoxin would result from the interaction of both 
fractions, depending on the enzymatic reaction of the first one. 



ANAI'II \'LAX IS :n 

1'111" clc•nwnsii'Hiion that. anaphylatoxin belongs to the protein 
• "lllldc•\ of llu• plasma is inlcresling because it discards the possi
ltllll,\' of its fundioning as one of the basic compounds which will 
lu• o;lwlic•cl in llw nexl paragraph. It was already clear that this could 
11111 l11• I he• l'asc•, since anaphylatoxin does not release histamine from 
1111 ·~ r.lc in, and works most suitably in the guinea pig, although the 
llu .. tc· t'lllllpotJJHis, of the 48/80 type, do just the opposite: they work 
.. uthfudorily on the rat's skin, depleting it of most of the stock of 
llhlumiltc', and are very poor releasers when perfused through the 
uulnc•u pig lung. It would be reasonable to assume, as suggested by 
l'nl-(111' ( l!lfi!i), that anaphylatoxin activates a protease in the guinea 
plf-t lung, and that this would be the ultimate agent in the release 
"' hislumine, though a direct proof of this final step is still lacking. 
11 I'< ulso relevant that the release of histamine from lung slices by 
111111phylaloxin is blocked by -SH inhibitors such as iodacetate and 
p. l'hloromercuribenzoate, as shown by Moussatche and Danon 
1 I \l!tli) and confirmed in our laboratory. Of considerable interest is 
till' work by Raining (1956) on the inhibition by salicylate and 
:t.lcyclroxy-2.phenylcinchoninic acid (HPCA) of the release of hista-
1111111' from rabbit's blood cells by the antigen-antibody complex and 
lt,v ckxlran sulphate, and also the action of anaphylatoxin upon the 
K•cinc·a pig ileum, which has been demonstrated to be due to a 
cc·lc•:csl' of histamine. In this respect, HPCA is a much stronger inhi
lnlor of both phenomena than salicylate. When comparing the ef-
1•·•·1 s of different dextrans and agar on the release of histamine and 
udh·:clion of proteolytic enzymes, Raining (1955, 56) has found a 
clisc·n·pancy, since one of the dextrans utilized (Dextran-D) is able 
lo n·lease histamine and to form anaphylatoxin, but could not show 
:ell;\' detectable protease activation in rabbit's serum. We have also a 
lc•w indications that activation of proteolytic enzymes is not con
c·c·r•wd with anaphylatoxin formation, and this has been shown in 
parallel experiments with bradykinin release and anaphylatoxin 
formation in rat's serum (Rocha e Silva, 1955). Since both pheno
nll'll:l have an independent course, we can assume that they are not 
inll-rdependent, otherwise each time anaphylatoxin would be ac
t i\'alcd (by polysaccharides), some bradykinin should be released, 
which is not the case. 

Uelease of histamine by basic compounds. In the late forties it 
ltc·c·ame common knowledge that many basic substances, such as 
I). tubocurarine, atropine, strychnine, adrenaline, and so forth, liber
al I' histamine from certain biological structures, especially the 
striated muscle of the rat and from the rat's skin. An extensive 
study of the conditions of the release of histamine from the dia
phragm and the hind legs of the rat, by D. tubocurarine was made by 
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Rocha e Silva and Schild (1949). A number of substituted amines, 
diamines and diguanidines release histamine when injected into the 
cat or the dog (Maclntosch and Paton, 1949). In 1951, Paton de
scribed a similar release by the compound 48/80, first described by 
Baltzly, Buck, De Beer and Webb (1949) as a condensation product 
of p. methoxyphenethylmethylamine with formaldehyde. So far, 
48/80 is considered the most potent histamine releaser for certain 
structures, such as the rat's skin or diaphragm. \Vhen injected 
through the perfused hind legs of the rat, a few ,u.gs of 48/80 are able to 
release a comparable amount of histamine or more, and since its 
molecule is many times larger than that of histamine, this indicates 
that one molecule of 48/80 is able to release several molecules of 
histamine. However, this compound is surprisingly inactive upon the 
guinea pig lung or the digestive tract. 

Histamine release from mast cells. The metachromatic granules 
of the mast cells, or the Ehrlich's basophil cells of the connective 
tissue, were known since Wilander (1938) to be depots of heparin. 
Recently Riley and West (1952-53) described a striking parallelism 
between the content of histamine and the number of mast cells ob
served in any structure. Mast cell tumors, for instance, can give as 
much as 1 mg of histamine per gram. The ox pleura, in which mast 
cells swarm, can have as much as 200 to 300 p.g of histamine. When 
a lethal dose of a fluorescent histamine liberator such as stilbami
dine is injected into a rat, the fluorescent material can be detected 
inside the mast cells as a prelude to their disintegration (Riley, 
1953). A correlation between disruption of mast cells and histamine 
liberation was thus very probable. These findings, of course, could 
be related to previous findings by Wilander ( 1938) that in peptone 
shock in the dog, concomitantly with the release of heparin, there is 
a disruption of the granules of the mast cells, and the correlation 
between release of heparin and of histamine from dog's liver has 
been shown in direct_ in vitro experiments ( Rocha e Silva, Scroggie, 
Fidlar and Jaques, 1947) by perfusing the dog's liver with natural 
blood kept unclotted in silicone flasks and to which peptone was 
added immediately before the passage through the isolated dog's 
liver. More recently, disruption of mast cells in the lung of the 
guinea pig was demonstrated in anaphylaxis by Mota and Vugman 
(1956), when large amounts of histamine were released from the 
lung of the sensitized animal receiving an injection of antigen. A 
similar disruption of mast cells in the mesentery of the rat follow· 
ing injection of 48/80 has been described by Mota, Beraldo and Jun
queira ( 1953) and also in the rat's skin by injection of peptone 
( Mota et al., 1954) . 

It seems, therefore, that disintegration of mast cells is always con-
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111'• lo•d willl lilt• n•lc•asc· of hislamine. \Ve do nol know for certain if 
tit•• o'IIII\'C'I'SI' is l.ruc, i.e. if every release of histamine depends upon 
do".ll'lll'li1111 of mast cells. In the rabbit's blood, for instance, hista
lltlllo' is 111ai111y hound to platelets and its release depends upon an 
u1'111111 o11 Lhesc elements. But the important question is to know 
"ltl'llu·•· i11 lhe mechanism of release of histamine in anaphylaxis, 
11111• lltif.(ltl postulate the interaction of a mediator of the nature of 
lit•"•'' basic releasers of the 48/80 type. Here we find a few striking 
dho'rl'pancies. Mongar and Schild (1952) showed a certain paral
lo·li'illt hdween the percentage of histamine released in different 
I to.•.tu·s of the guinea pig by contact with egg white and with the com
puttttd 11X/80. However, a previous application of 48/80 to pieces of 
lttlo·sline increased considerably the output of histamine following a 
I 111'1l11·r eontact with the egg albumin, while by inverting the order of 
uddil ion, the egg albumin had no effect upon further release produced 
"·'' ·IH/1'10. Furthermore, by using minced lung from animals sensi
lll.o·d to egg white, Mongar and Schild (1955) have shown that al
l lt1111gh addition of iodoacetate prevents the release of histamine in 
uttaphylaxis, the addition of the same agent almost doubled the 
to•lo•ase of histamine by 48/80 or octylamine. Also impressive is the 
diffc·rence described by Mota and Vugman (1956) between the mech
unisms by which guinea pigs die from anaphylactic shock and from 
1111 injection of 48/80; although in the first instance the symptoma
tology recalls strongly that produced by histamine, the injection of 
a II'Lhal dose of 48/80 induces in the guinea pig a sort of collapse, 
wilhout gross impairment of the respiratory function. On autopsy, 
1111· lungs in both groups of animals are quite different; in the first 
group a strong emphysema could be observed, while in the animals 
suhmitted to 48/80 shock the lungs were collapsed. Furthermore, and 
what seems to be more striking, is the fact that in the guinea pig 
submitted to anaphylactic shock, the mast cells were almost com
pletely destroyed in the lungs, while in the group of animals receiv
ing the lethal dose of 48/80, the cells appeared little affected. 

In the rat, the discrepancy is also impressive, but in another way. 
t\s shown by Ovary (1952) one can reproduce in the rat's skin a 
reaction called "passive cutaneous anaphylaxis", by injecting intra
dcrmally minute amounts of antibody, and a few hours later, intra
venously, a mixture of the antigen + Geigy blue, or trypan blue. A 
positive reaction is indicated by a strong blue staining of the skin 
at the sites of injection of the antibody. Using this reaction, we have 
recently shown (Rocha e Silva and Rothschild, 1955) that this ana
phylactic reaction is not in the least affected by a previous treatment 
of the rat with 48/80, although this completely prevents any further 
effect produced upon the skin by an intracutaneous injection of 
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TABLE I 
Processes possibly involved in the mechanism of histamine release in 

anaphylaxis and related phenomena. 

Main processes 

I 11 Ill 

I 

IV 

Guinea pig's 
lung { 

Antigen l 
Ant~ody /-+ 

{ 
Activ. of 

anaphylatoxin )-~{ 
Activ. of 
enzymes 

SH enzymes? 
SH activator? 

-+ release l { Histamine 

(blocked by I 
doacetate, -etc 

{ Polysaccharides } 
(agar, starch, etc.) 

{ Basic compounds l { ~:!~~~~ 
( 48/8.0• OVO- -+ (No block by 

mucoid, etc.) SH inhibitors) H 
Histamine 

release 
(increa11ed b~ 
iodoacetate)l 

Rat's skin 
(P.C.A.) I l { l { l { No histamin A:z: / ~ ... ~~~~~:... \ .EA%:L ~ •• :.~:r~··· 

Rabbit's 
blood 

Dog's 
liver 

{ Polysaccharides \ J Depletion of } {No skin reacti~ 
(agar, starch, etc.) J t anaphylatoxin ------+ to AxA. 

{ 
Antigen 

Ant~ody 

{ 
Basic compounds 

( 48/80, ovo
mucoid, etc.) 

} { 
Total blood } { 

--+ needed (leuc., -
-platelets?) / 

Peptone 

Activ. of 
enzymes 

in plasma 
} { 

Histamine 
-+ release 

(no heparin) 

Disruption of 
mast cells 

Activ. of 
enzymes 

(protease?) 

Tryp~in, ----+ { 
papam. 

Activ. of 
enzymes 

in plasma 

Histamine 
and serotonin 

release 

Histamine 
release 

Histamine 
and heparin 

released 

48/80 itself, ovomucoid or dextran. Similar results have been pub
lished recently by Brocklehurst, Humphrey and Perry (1955), who 
have found that antihistaminics did not block the passive cutaneous 
anaphylaxis in the skin of the rat, and that depletion of the skin 
histamine had no effect either. It is therefore even doubtful whether 
anaphylaxis in the rat is mediated by a histamine release. 

Whatever might be the explanation for these discrepancies, it ap
pears quite clear that anaphylaxis follows a route which does not 
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"'' , .. ,.,111ily pass through a stage where a basic simple agent similar 
'" IH•IW or 111ono or diamines is released to account for the lihera-
11"'' ol' histamine. 

1 ;,,,.,,tlitlfl n~marks. I would like to complete this review of the 
lllolll.\' asJH'ds of the pmblem of histamine release, by presenting a 
11•·•••·•111 pidure of the phenomenon as it appears in different animal 
"I"'' it'" <'IIITenlly employed in experimental anaphylaxis. I take, as 
'' l•11•oic· pallern, the four processes indicated at the beginning of this 
.,,, ll•w. The way to read the scheme presented in Table I, is the fol
lnwinf.(: in the horizontal line we may have the natural sequence of 
''"''"~ lt·ading to the release of histamine or of other pharmacologi
o·llll.v ndive agents. In the vertical direction, we have somehow 
"l'qlli\'lllent" processes. For instance, in the activation of anaphyla
'"""· polysaccharides can take the place of the Antigen X Antibody 
'n111plt·x. therefore polysaccharides are presented in column I. The 
l•w•ll' rdeasers, such as 48/80, ovomucoid or dextran, do not activate 
••••••phylatoxin, but appear to work through an enzymatic system. 
'I'll 1 ~ t•nzymatic system is not inhibited by -SH blocking reagents, 
••111'11 as iodoacetate or p. chloromercuribenzoate. Neither does pep
'""'' adivate anaphylatoxin. Therefore, they are "equivalents" (not 
111 lht• exact meaning of the term, hut in their position in the 
"pull t•rn") to anaphylatoxin and are placed in column 11. Trypsin 
111111 papain, and possibly other proteases, act directly upon the cell 
"''••durcs to which histamine is bound, and therefore they are 
('llll'('d in column Ill. The final step, the release of histamine in 
,.,l11nm IV, might not occur, as in the rat's skin in the passive 
• 1llancous anaphylaxis. In fact, process IV indicates the final agent 
I""" ueing the observed symptoms, such as contraction of smooth 
11111scle, increased capillary permeability, vascular collapse, non
' nugulahility of the blood, and so forth. Thus the "equivalent" to 
lw.lamine in this final process, could be serotonin, slowly reacting 
·.11ltslances, heparin, or unknown mediators as they occur in the 
t11l's skin reaction. 

11 is to be hoped that the apparent complexity of the scheme of 
'l'altlt• I will not induce a general feeling of discouragement as to the 
t•rosJH'cts of a future clarification of the whole problem. The mech
llllisms involved in muscle contraction or in coagulation of the blood 
:~rl' infinitely more complicated. We know for certain that Nature is 
"'" playing any tricks with us and that one day we will probably 
lw ahlc to unveil all the details of the phenomenon, and our grand-
1'1 1 ild ren might be able to say: "What a wonderful and simple mech
llnism Nature invented to elude our grandfathers!" 
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TilE PHYSIOPATHOLOGICAL ROLE OF HISTAMINE 

IN MAN 

By 

J. LECOMTE 
Liege 

I. HISTAMINE, A NORMAL CONSTITUENT OF THE ORGANISM. 

DISTRIBUTION AND METABOLISM 

I. Histamine (H) is a normal constituent of human tissues. It is 
llo·ld in a bound form, pharmacodynamically inactive; the nature of 
lllis binding, physiochemical rather than chemical, is not fully 
understood. On fractional centrifugation, bound histamine accom
punics the mitochondrial "particle" fraction (Ciba Symposium on 
llislamine, 1956). The histamine content in tissues varies consider
uhly in various organs and according to the individual who has pro
' ided the samples. The skin, studied by Craps and Inderbitzin (1957) 
and hy Stern (Symp. All., 1957) contains 2 to 20 p.glg., its concentra-
1 ion being highest at the cephalic extremity (eyelids, forehead and 
lll'l'k). Mast cells, normal or tumorous, are particularly well sup
plied (Hamrin, 1957). The central nervous system, systematically 
analyzed by Werle (Ciba Symposium, 1956) shows a variable con
I I'll t according to the zone concerned, the greatest amount being 
found in the superior cervical sympathetic ganglion ( 10 p.g/g.), 
whereas the posterior medullary roots and the medulla itself con
lain practically none (0.5 to 0.05 p.g/g.). The lungs contain between 
Hand 20 p.g/g. (Schild et al., 1951)-those of a fetus less than 2 p.glg. 
( \Vcrle and Meitinger, 1950)-while 10 to 20 p.g/g. are found in the 
naal mucous membrane (Baxter and Rose, 1953). In the digestive 
I ract, 10p.g/g. are found in the mucous membrane of the prepyloric 
a rea, 6 p.g/g. in the fundus (Code, Ciba Symp., 1956), and 40 p.g/g. or 
111ore in the small intestine. Free histamine is also present in the 
gastric juice where its concentration varies between 0.8 and 8 p.g./litre 
( A dam et al., 1954). 

2. Histaminemia is the sum of the plasma histamine and histamine 
hound to the leukocytes. These two constituents vary independently 
of each other (Code, 1952). 

The most rigorous techniques for the determination of plasma 
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histamine are at present that of Lowry and collaborators (1954), 
in which no biological reaction is used, and that of Adam and 
collaborators (1957), in which the dosage involves a surfusion of a 
guinea pig ileum. Their results are comparable and determine the 
value of plasma histamine in its free form to be less than 3 ,ug/litre. 
They-globulins can nevertheless fix a considerable quantity (Parrot, 
Ciba Symp., 1956). 

3. Histamine has been shown to be present in the urine, in which 
it is found in the free and in the acetylated form (Urbach, 1949). 
Schayer and Cooper (1956) have moreover shown that I. methyl
imidazole-4 acetic acid is the principal metabolite found in the urine 
after an intradermal injection of radio-active histamine. Small quan
tities of ribosyl-imidazole-4 acetic acid, imidazole acetic acid, I. 
methyl 4-({3 aminoethyl) imidazole, methyl-histamine and finally• 
free histamine are also present. 

With the technique of Diiner and Pernow (1956), the elimination 
of free histamine in the urine varies from 3.3 to 12 ,ug/24 hours and 
in a combined form from 1 to 32 ,ug/24 hours. There is no correlation 
between this elimination and the diuresis. 

4. The presence of derivatives of imino-acetic acid in human urine 
confirms the fact that part of the histamine is destroyed by the 
action of amino-oxydase. This action is, however, less important than 
the methylation process (Schayer and Cooper, 1956). 

Various human tissues contain histaminase, particularly the kid
neys, suprarenals, liver, intestine and blood platelets, while plasma 
is practically devoid of it ( Ciba Symposium, 1956). The placenta 
(Decidua Compacta) contains large quantities which normally pass 
into the blood stream of the pregnant woman, endowing it with an 
important histaminolytic property (Van den Driessche, 1953). 

5. Slow intravenous infusion of exogenous histamine does not 
necessarily give rise to an increase in plasma histamine, even if the 
infused quantity reaches 116 ,ug/kg/min., as exagenous histamine is 
rapidly fixed and destroyed by the tissues. It is, however, followed 
by an increased free histamine content in the urine, representing 
approximately 1 % of the infused quantity (Adam et al., 1954). The 
ingestion of histamine produces a rise in the value of acetyl-hista
mine, formed in the intestine by bacterial activity. 

Summarizing: the metabolism of histamine can be outlined in the 
following manner: tissue histamine arises from the decarboxyla
tion of histidine. It is bound to certain cellular constituents; the 
mast cells are particularly well supplied. It is constantly released in 
small doses in the blood plasma; it is either destroyed by histamin
ase, methylated, or undergoes further transformations before being 
eliminated in the urine. 
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ln~•"•lc•d hisla1ninc• is t'ilhc•l' al'dylalcd and cxl'l'clcd as such, or 
olo'llllllllt:.t.c•d in the• inlc•slinal lllllt'Olls nwmhranc and excreted in the 
I 111 111 of i 111 idazolt• aedie acid. llislaminc administered parenterally 
''1'1"'111'~ in lhc• urine in the form of free histamine, accompanied by 
1111lnll'i llll'laholil!'s; it is not fixed by the tissues. The increase of 
''"'' lli-.la111ine in the urine henceforth is a good indication of its 
,,,,.,ion~ pn•st'IH'c in the blood plasma and of its release from the 
11 ,, ,, Ill"•. 

11. '1'11 E PHARMACODYNAMIC PROPERTIES OF HISTAMINE IN 

NoRMAL INDIVIDUALS 

I. Tilt' intradermal injection of a small quantity of histamine 
1ulu,,.,. 1.10-0 g.) causes the appearance of a complex vascular re
~l"'"st•, eonsisting of three independent reactions: the triple response 
ol l.c•wis (1927). One observes a local dilatation of the small vessels 
1c·c·11lral macule), an increase in their permeability (papule) and 
I in ally at some distance a dilatation of the adjacent arterioles (peri
plll·ral erythema). While macule and papule depend on a direct ac
llnll of histamine, the erythema denotes a reflex mechanism of which 
1111' involved fibres are not definitely known. The various participat
lllg 11wehanisms have been described by Parrot and Reuse (1954). 

In addition to the vascular phenomena, histamine produces pruri
lis (a hove 0.3. 10-4 g.) (Broadbent, 1955). The threshold of this symp
lonc is generally higher than that of the papule and it usually dis
"fliH'ars before it. In the same dose (0.16 to 0.25. 10-4 g.) histamine 
gil'l·s rise to a sharp transitory pain, resembling that of a burn 
1 llosc•nthal, 1949). 

~. The effects of a rapid intravenous injection of a single dose of 
histamine become more marked when the injected dose increases 
1 Wl'iss et al., 1932). By this means it is possible to provoke: cephalic 
'asodilation with hypotension, tachycardia, lipothymia, syncope, 
o·old sweat, at times bradypnea, vomiting and diarrhea. The return 
lo normal systolic values is accompanied by bilateral throbbing 
l11•adaches. At times a secondary arterial hypertension may be no-
1 ic·c·cl. The return to normal levels is slower in sympathectomized 
patients (see Fig. I). With large doses-0.5 to 1 mg.-a cardiovascu
lar collapse may be observed. 

These symptoms can be better analyzed when slow, prolonged in
fusions of histamine are administered in increasing doses. 

:1. Slow intravenous administration of histamine (above 1p.g/ 
111inute), causes complex reactions, chiefly affecting the cardiova
sl'ular system (Weiss et al., 1932; Pickering, 1933; Wakim, 1949; 
l.c·c·omte, 1956). 
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Fig. 1. 
Comparison of the effect of the injection of a small dose of histamine (150 p.g,) 
on the systolic and diastolic arterial pressure in a normal and a sympathectom

ized patient. 

Ordinate: arterial pressure, expressed in cm mercury. 
Abscissa: time, in minutes. 

Full line: graph of pressure in a normal subject. 
Broken line: graph of pressure in a patient with bilateral sympathectomy. 

At time 0: a rapid intravenous injection of 150 p.g, of histamine 
bichlorhydrate was given. 

The fall in pressure is more marked and more prolonged in the sympathectom
ized subject, who also showed signs of an incipient cardiovascular collapse. In 
the normal subject, the initial hypotensive phase is followed by a transitory, 
secondary increase in pressure. The histamine tolerance of the sympathectomized 

patient is greatly diminished, as compared with the normal subject. 

a. With doses under 20 ftg/min., the vessels of the cephalic ex
tremity experience a major vasodilatation, both venous and arterial, 
indicated by a sensation of warmth and an intense flushing, some
times cyanotic; the cerebral vessels become dilated too. This vaso
dilatation extends progressively towards the extremities and is 
not accompanied by pruritus or pain. It is followed by an increase 
in capillary pressure, whereas the venous pressure remains un
changed; the pulse rate is accelerated and the cardiac output in
creased. 

b. Above 20 ftg/min., this generalized vasodilatation is accom
panied by an arterial hypotension, proportionate to the administered 
dose; at the same time an intense tachycardia occurs. \Vith stronger 
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olo~<"<, lipolh~·ntia and syncope may appear when the hypotension is 
pronollllt'<'d. Tht• <'i<•droeanliogram shows a progressive flattening 
td 11 und T waves. 

, .. The phase of vasodilatation may he followed by a sudden rise 
111 -.~·slolic arterial pressure due to a compensatory sympathetic reac
tion wilh secretion of sympathetic adrenal medullary amines into 
1!11· plasma. 

Tl1o' increase in systolic pressure at the end of the infusion is ac
,·,.•npanicd hy an intense bilateral temporo-parietal headache, caused 
J,_,. distension of the dilated branches of the internal and external 
' 11ro 11 id arteries by the increased systolic output. This has been 
p11rlicularly studied by Wolff (1955). 

cl. The infusion of histamine, above 0.07 to 0.13 t-tgikg/min., lasting 
'.' hours (A dam et al., 1954), causes hypersecretion of gastric acid, 
'"·,·ompanied at higher doses by violent vomiting, colic and urgent 
111idurition and defecation. 

o·. Bradypnea and bronchial wheezing are occasionally observed. 
1'. The uterine tonus is unaffected, even in pregnant women. 
g. Basal metabolism and glycemia are increased; these variations 

Ill'«' perhaps dependent upon a concomitant hyperadrenalinemia. 
li. Hematocrit values are increased, there is leukocytosis with 

polynucleosis; circulating eosinophils disappear and thrombocyt
o·luia is increased. 

i. Indirect and direct signs of adrenocortical stimulation are evi
olo·lll after administration of high doses (0.5 to 1 mg.), notably 
o·osinopenia (Perlstein, 1955). 

I. The intra-arterial administration of histamine (1 to 20~-tgimin.) 
111 the forearm causes an increase in the circulatory rate in the per
lils!'d region proportionate to the injected dose (Duff and Whelan, 
I %·1). If the quantity of histamine is considerable, vasodilatation 
1s accompanied by cutaneous edema and urticaria with erythema. 

;,, Aerosols of histamine ( 1 to 2 %) cause bradypnea with pro
l .. ngation of the expiratory phase; this dyspnea rapidly disappears 
nl lhe end of the administration. The transpulmonary resorption 
111' I he amine is marked by intense cephalic vasodilatation and gastric 
11ypcrsecretion (Dautrebande, 1951). 

ti. The ingestion of histamine (1 to 5 mg.) does not give rise to 
~ymptoms. No peculiarity is seen on X-ray examination of the stom
:ll'h after a barium meal. 

7. The antagonists of the effects of histamine are the same in clinical medi
,.;,,. as in animal pharmacodynamics. They can be divided into physiological 
""I ""onists, which counteract certain histamine properties by opposite effects; 
ll11os. epinephrine and the sympathicomimetic vasoconstrictors reduce vasodila-
1 nl ion and hypotension, and suppress bronchospasm by their bronchodilating 
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action. The synthetic antihistamines (AHS) electivcly neutralize certain effects 
of histamine; their posology, side-effects and duration of action vary. As a rule 
they suppress the pruritus, the pain and the Lewis triple response which follow 
the intradermal injection of H. They also reduce the arterial hypotension and 
the bronchospasm and exert an important anti-edematous action, which accord
ing to Halpern (Proe. 1 o Int. Congress All., 1952), is beyond the limits of a strict 
antagonism against H. They do not influence the secretion of gastric acid. 

Summarizing: histamine causes in normal individuals vasodilata
tion of the arterioles and capillaries, an increase in capillary per
meability and a rise in the tone of certain smooth muscle fibres 
(digestive and respiratory tract). It induces a hypersecretion of 
gastric juice and stimulates the cutaneous prurigenous and algo
genic nerve endings. 

Furthermore, it indirectly brings about compensatory sympathetic 
reflexes, with adrenaline and adrenocortical hormone secretion. • 

The quantity of histamine present in the tissues is sufficient to 
reach the threshold of the various pharmacodynamic properties of 
the amine. Its release can thus a priori be indicated by a symptomatic 
pathognomonic entity. 

Ill. THE ROLE OF HISTAMINE IN HUMAN PHYSIOLOGY 

Participation of histamine in the normal functioning of certain 
organs has often been postulated; it is however rarely established 
with certainty. 

1. Histamine constitutes the normal physiological stimulant for 
the gastric acid secretion (Code, Ciba Symposium, 1956). 

2. Its role in the vasodilatation following the stimulation of the 
posterior roots is contested (Parrot and Reuse, 1954). 

3. The amine intervenes in the provocation of pruritus of peri
pheral origin. It is one of the normal excitants of certain pain-sensi
tive nerve endings. The cutaneous regions which have the highest H 
content are also those most sensitive to pain and require a greater 
amount of local anesthetic (Stern, Symp. all., 1957). It can induce 
axon reflexes whereby the excitation of various nerve structures is 
involved; the existence of afferent histaminergic nerve fibres is con
tested (Parrot and Reuse, 1954). 

4. Histamine does not participate in paroxysmal post-ischemic 
vasodilatation (reactive hyperemia) nor in the vasodilatation caused 
by exposure to cold ( Whelan, Ciba Symp., 1956) . Nevertheless, as a 
local hormone, it regulates certain peripheral circulatory circuits 
(Feldberg and Schilf, 1930). 
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APPENDIX: 

I. IHIIflllllsfic applications of histamine. 

n. 11,1' inlnulcrmul injections in stages, histamine (10 p.g) serves to determine 
1111· 111'111'1'1' of residual capillary vascularization in limbs with damaged arterial 
• lltululion. 

lo 11.1' subcutaneous or intradermal route (100 to 500 p.g), it influences the 
'"' 1 ..t Ion of gastric acid . 

. \1 1 he same dosage it provokes headaches in certain receptive individuals, 
"' lo1·unl'lwspasm in patients with allergic asthma. 

d. Intravenously (100 to 200 p.g), it causes an increased systolic tension exceed
IItH '/ lo I! cm. Hg in patients suffering from pheochromocytoma (Roth and Kvale, 
llll!ol. 

1·. The interval between the facial flush and the intravenous injection of hista
'"''"' serves as a measure for the circulatory rate. 

:~. Tilerapeutic applications of histamine. 

These are variable and are related to: 

11. the vasodilating properties of continuous infusions of histamine (acute 
o·o·l'l'hral ischemia, arterial occlusion, Meniere's syndrome. 

h. lhc adrenocorticoid stimulating property, (rheumatoid arthritis). 
1·. the diminution of the sensitivity to histamine by repeated injections of 

··"'" 11 and regularly increasing doses. (Applications of this desensitization are 
,.,., . .1' numerous.) 

I\'. THE PHARMACODYNAMICAL RELEASE OF ENDOGENOUS HISTAMINE 

Administration of a histamine releasing agent (1935 Land 48/80) 
lo a normal individual causes the histamine, normally bound in the 
l issues (endogenous H), to enter the circulation in an active form 
1 Lecomte, 1956). This histamine, passing from the lymphatic spaces 
inlo the circulating plasma, is fixed by the tissues and partially eli
minated by the kidneys. It produces a series of clinically recogniz
able signs and symptoms. 

1. On intradermal administration, 1935 L and 48/80 (above 0.1 
, .. g) cause pain and pruritus, followed by a distinct Lewis triple 
l'caction. The discharged lymph is rich in free histamine. Previous 
ll'catment with antihistamines suppresses all local manifestations. 

Identity with the clinical effects of histamine, the pr€:sence of the 
latter in the lymph and the antagonistic action of AHS establish the 
l'ole of cutaneous endogenous histamine in the pathogenesis of this 
local lesion. 

2. On intravenous administration, 1935 L provokes a pathognom
onic syndrome. 

a. The release of a small quantity of tissue histamine produces 
cl'fects of minor importance. Two to three minutes following its 
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liberation, the patient experiences a definite cephalic warmth, the 
face is the site of an extremely unpleasant prickling, face and neck 
become erythematous, pulse rate and arterial pressure remain un
changed. After 5 to 8 minutes the colour of the skin returns to 
normal. 

b. If the amount of liberated histamine is important, the clinical 
signs are obvious. From the beginning the patient suffers a prickling 
and pruritus of the face as well as an intense feeling of cephalic 
warmth. The face immediately becomes erythematous, the eyes 
water. Flushing quickly invades the upper thorax, abdomen and 
groin. Pruritus, localized at first at the cephalic extremity, palms 
and soles, spreads over the body. Pulse rate is rapid and the arterial 
pressure is considerably lowered. The patient experiences excruciat
ing headaches, acid vomiting and a feeling of imminent defecation~ 

After 10 minutes the reaction fades; pruritus and pain diminish, 
the erythema becomes milder. Urticarial papules of varying size and 
shape then successively develop on the neck, the shoulders and arms. 
The face has a swollen appearance; edema invades the eyelids, upper 
thorax, thighs; lastly the abdomen shows the same papular swellings. 
After 10 minutes, there is an evident progressive reduction in the 
cardiovascular signs; erythema, urticaria and finally edema disap
pear. An unusual feeling of warmth will persist for approximately 
an hour. No delayed reactions complicate the clinical picture. 

3. Intra-arterial administration of a histamine releasing substance 
(d. tubocurarine) is accompanied by vasodilatation with pruritus, 
followed by urticaria and edema in the irrigated area ( Grob, Harvey 
and Lilienthal, 194 7). 

4. The application of the same substance to the nasal mucous 
membrane does not induce any reaction (Melon and Lecomte, 1958). 

5. The symptoms produced by the release of histamine may be 
described as follows: 

a. Cutaneous manifestations. 

a) Prickling is the first sensation perceived, it is transitory and 
never passes beyond the upper thorax. It differs from pruritus. 

/3) Pruritus appears shortly after the prickling on which it is often 
superimposed. Its location is at first limited to the face and neck, 
but if the dose is increased, it spreads to the thorax, epigastrium and 
abdomen, finally covering the entire cutaneous surface. It appears 
before the erythema and precedes by 3 to 5 minutes the development 
of urticaria. One may however observe urticarial papules without 
particularly violent pruritus. 

y) Erythema, due to vasodilatation, spreads on the skin according 
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In ll11· followinf( topography: immediately visible at the cephalic ex
ln••nily, it t•xtends progressively to the neck, thorax, abdomen and 
IIJtJIC'I' parts of the thighs, sparing the distal portion of the lower 
11111hs. Erythema is always most pronounced on the neck.and fore
lll'ud. 

,'; J Clinical characteristics of the urticaria vary according to the 
tlll':l. ll begins at the upper thorax in the form of peripilary nodules, 
"laidt punctuate the erythema. These nodules unite into small pa
Jtlllc·s. whose volume, continuously increasing, soon reaches remark
~thiP dimensions. The fusion of these papules causes a true hard 
.. dc·nw of the face, filling the upper and lower palpebral fossae; fore
lll'ud and lips are swollen (Quincke's edema). 

Thereafter the urticaria spreads to the flexor sides of the upper 
1'\ lrc·mities, the upper part of the back and abdomen; it finally 
1'"'·c•rs the interior side of the thighs but never extends below the 
'""'c's. Pressure points are electively occupied by cutaneous nodules. 

h. Circulatory manifestations. 

,, J Vasodilatation, the cause of erythema, has previously been 
llll'lllioned. It accounts for the fall in blood pressure. 

fl J The intensity of this lowering in blood pressure is in relation 
'" I he administered dose and varies considerably according to the 
pulit'nt under consideration. It does not seem to depend on age or 
·.c·x. hut on the initial arterial systolic pressure; hypertensives ex
JII'rience a greater fall than normotensives. 

There is often a definite relation between the intensity of the fall 
111 hlood pressure and the severity of the erythema. When the patient 
I" in a state of cardiovascular collapse, however, the erythema fades 
··onsiderably. 

Beturn to normal blood pressure is rapid. Occasionally, the sys
lolie arterial pressure exceeds the original level by 2 to 3 cm. Hg. 
:\I limes, this hypertensive reaction develops after an abortive hypo
lc·nsive phase and reaches 5 to 6 cm. Hg. In all cases the return to 
normal values precedes the disappearance of the erythema and the 
urlicaria. 

y) The cephalic headaches are of the pulsating type am~ are often 
unht'arable. They occur simultaneously with the rise of the arterial 
prt'ssure rather than during the hypotensive phase. No hemicrania! 
I c•Jul<·rness is revealed. 

c·. Uespimtory manifestations. 

Bradypnea is often the only symptom; in the majority of cases, 
il is indicated by an increased expiratory effort accompanied by a 
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definite sensation of retrosternal oppression without bronchial or 
tracheal rales. 

d. Digestive manifestations. 

Digestive signs are less frequent; nausea, vomiting, imperative 
need to defecate and colic may appear when large doses are ad· 
ministered. 

The introduction of a gastric tube in the fasting patient submitted 
to an intravenous injection of 1935 L shows the following modifi
cations of the gastric fluid: within 15 minutes following the injec
tion, the gastric contents generally become strongly acid, while in 
the control samples the pH usually remains around neutral. 

6. These manifestations undoubtedly depend on the rapid release 
of tissue histamine. Not only do they present close analogies with 
the pharmacodynamic effects of exogenous histamine (notably gas
tric hypersecretion), but they are also accompanied by an increase 
in plasma histamine, and are suppressed by preliminary treatment 
with AHS (Lecomte, 1956). There are some differences however 
between the effects of exogenous histamine and those exerted by 
the liberation of endogenous histamine. The latter is accompanied 
by local tissue manifestations, such as pruritus, prickling and urti
caria, which are generally absent after intravenous infusions. 

The release of endogenous histamine induces homeostatic reac
tions in the adrenal medulla and cortex; the latter are evidenced by 
a delayed increase in the level of the plasma 17-hydroxycortico
steroids (Roskam et al., 1956). 

Increased histaminemia does not necessarily give rise to a syn
drome analogous to that following the administration of a histamine 
releasing substance. Thus myeloid leukemias show a particularly 
high level of circulating histamine without associated clinical signs. 
The factor of importance is the concentration of free plasma hista
mine. 

The increase in free histamine is often transitory and must be 
studied by successive determinations ( Strengers et al., 1956). Some
times, when the liberation of tissue histamine is slow or of little im
portance, no increase in histaminemia is observed in spite of the 
concomitant presence of local histaminic lesions (urticaria, hyper
secretion of gastric acid) . 

Summarizing: The pharmacodynamic release of endogenous his
tamine in the normal subject shows a special clinical picture, which 
includes vasodilatation, increase in vascular permeability, rise in 
tone of certain smooth muscle fibres, hypersecretion of gastric acid 
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tnlo•·" 111111 sli111ulalion of certain prurigcnous and algogenous nerve 
t•lldillf-1~. 

'l'llt' dt•l••rnlinative role of histamine can be confirmed by: 

I. ils pn•sciH'e in plasma in a free state, 
'.' 1111' analogies hctween its pharmacodynamic properties and 

I ht• observed manifestations, particularly the hypersecretion of 
gastric acid, 

:1. I hi' ncu tralization of certain effects by antihistamines. 

\'. THE PHYSIOPATHOLOGICAL ROLE OF HISTAMINE 

'l'l11· pathogenic role of histamine, often postulated, has only been 
··~luhlished with certainty in a relatively few number of morbid 
ph•·llollll'na. To demonstrate this role, it is not sufficient to evidence 
1111 i11('rcased histaminemia; it is necessary that this histaminemia 
~hould correspond to an increase in the free form, and be accom
pullit·d by some clinical signs analogous to the pharmacodynamic 
df•·•·ls of histamine. An increase in free histamine in the urine is 
ulso a good indicator of a tissue liberation. 

'l'ltt• determination of the endogenous histamine content in patho
lttf.(i('al tissues is often fallacious because every afflux of leukocytes 
h a<'companied by a contribution of bound cellular histamine, up
•,f'lling the results (Craps and lnderbitzin, 1957). The disappearance 
.. r any manifestation after treatment with antihistamines or sub
·.lulll'l's of non-specific activity (Halpern, Proc. 1st Int. Congress 
.\ 11.), eonstitutes only a vague presumption in favour of a histaminic 
pulltogenesis. 

\V(' will now consider the pathogenic role of histamine, in non
ullt•rgie individuals and then in patients with allergic diseases . 

. \. Non Allergic Conditions. 

I. J.ocal lesions. Lewis ( 1927) was the first to establish the role 
of histamine release in the pathogeny of numerous cutaneous re
ad ions, in which macule, papule and erythema are recognized clini
•·ally. Some chemical agents causing similar lesions are shown in 
Tahle I. 

Urticaria factitia (dermographism) is accompanied by a liber
:11 ion of histamine ( Lewis, 1927; Kalk, 1929). Similarly, cholinergic 
url icaria is the consequence of the liberation of histamine releasing 
.'iuhslances through sweating (Herxheimer, 1957). 

The role of endogenous histamine in local inflammatory cutaneous 
rc•al'l ions is difficult to judge: the lesions caused by venoms, micro
bial toxins, septic inflammations, burns, have a complex pathogen-
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-esm-'•in which histamine probably play a j)l;Uit. Histamine; by ~n
creasing the vascular permeability with out-pouring of plasma, to
gether with its stimulating effect on the r tiPlo-endtitheliaf\cells a'lJlt 
on phagocytosis in general (Stern, Sym . 117 contributes to 
limit the extension of septic lesions (Mechanism of Inflam., 1957). 

TABLE I 
The following drugs cause local reactions of the histamine type 

by intradermal injection. 

Alkaloids of opium and narcotics: 

Curarising agents: 

Various alkaloids: 

Antibiotics and 
chemotherapeutic agents: 

Diamines: 

Various: 

{ morphine, codeine, dionine, papaverine, 
thebaine, penthidine. 

{ curare, d-tubocurarine, laudexium, 
compound 15. 

{ atropine, strychnine. 

{ 
lieheniformine, propamidine, penta
midine, stilbamidine, antricyde, trypo
flavine. 

{ 

{ 

cystamine, diamino-octane and -decane, 
diguanidinopentane, diisothioureahexane. 

priscol, apresoline, amphetamine, 
tyramine, 1935 L, 48/80. 
biliary salts. 

It is to be noted that certain irritations of the skin, e.g. exposure 
to cold, irradiation by X-rays or ultraviolet rays, are sometimes ac
companied by a decrease in the local content of endogenous hista
mine, with no Lewis triple response, as the liberation of H is too 
slow. 

~re may also recall that certain insect stings and urticant plants 
directly introduce into the skin a complex solution of histamine, 
acetylcholine and 5-hydroxytryptamine. 

2. General reactions. The extension of certain histamine releasing 
processes over a large cutaneous surface can bring about general 
signs of endogenous histamine intoxication. This occurs especially 
in subjects particularly sensitive to cold after prolonged exposure. 
This hypersensitivity to cold (often erroneously called "physical 
allergy") is accompanied, after the patient has been exposed for a 
long time to low temperature, by cephalic vasodilatation, hypoten
sion, localized urticaria and pyrosis with vomiting (Horton, Brown 
and Roth, 1936). A constant trend of the gastric pH towards acidity 
can be shown ( Horton and Gabrielson, 1940). These vasomotor reac
tions occur simultaneously with an increase in histaminemia. They 
are prevented by previous treatment with synthetic antihistamines. 
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'1':\III.E 11 
llo• ,,,,,,,,.,,.,. llfilllillislrt~lillll 11/'lllt• J'ollowinu drugs causes general reactions. 

11 blu 111 irrt· l'l'lt·ust·t·s "st·nsu stricto": 1935 L, 48/80. 
ll,l'dt·tolysult·s of prolt"ins and peptone . 
. \nl ihiol ks and l'ht·molht·rapcutic agents: 

I ii'IH·n ifol'ln int• 
dt•J'intl i\'t'S of acridine 

si ilhamidinc and diamidincs 

a l'Sl'n kallrivalenls. 

{ pentamidine 
propamidine 

( :ut·a t'c and t·urarising agents: 

tl-luhocurarine, compound 15, laudcxium 
l\lorphine, atropine ( ?) 

In ol111•r eases, however, the liberation of cutaneous histamine is 
lleo· I'J')ollll of an attack taking place through the blood. Thus, the 
"'"'''ll•·•·al administration of certain drugs (Table Il), the ingestion 
ol o·o·rlain j'ruits or shellfish can, without any preliminary sensitiza
llo•n. provoke a vasomotor and edematous syndrome, comparable 
"ill• lhal caused by the intravenous administration of 1935 L and 
Ill HO 1 Schachter, Ciba Symp., 1956, C.I.O.M.S. Symp., 1957). The 
llilriloid erisis caused by drugs can be explained by a massive libera
l Ion ol' histamine. Its participation is often identified by the presence 
"' 11rlicaria, indicating that in the majority of cases, the reserves of 
h•·,lalllinc have been mobilized from the skin. 

'I'll•· resorption of endogenous histamine from damaged muscles 
1 nusll syndrome), or from traumatized or burnt tissues, has not 
lu·o·n •·slablished with certainty. Although in extensive burns the 
l11·.1:11nincmia is definitely increased, the cardio-vascular collapse 
""" llle hemoconcentration are not proportional to it (Algower and 
S•··~risl. 1957). Similarly, in spite of a considerable increase in his
'''"'inemia after treatment by X-rays, the radiation sickness cannot 
f,.. •·xplained by a simple histaminic intoxication (Ellinger, 1951), no 
111111'1' than traumatic or post-operative shock (Weiss et al., 1932). 

In certain individuals, however, intensive muscular work is fol-
111\\'l'd by the appearance of giant urticarial whcals with plasma 
h,vp•·rhistaminemia which are sensitive to the action of AHS. This 
•·· probably explained by the resorption of toxic substances with 
111..,1a111inc releasing properties, liberated by an exaggerated muscular 
oll'livily (Serafini, 1951). 

:1. Let us now consider the local manifestations due to an abnor
neal s••nsitivity of certain vascular structures. 

tinder the term histamine cephalalgia, Horton (1941) has de
·.niht•d a syndrome striking the cephalic extremity and character
"''"· hesides a hemicrania! pain, by widespread flushing, swelling of 

I' 
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the nasal mucous membrane, increased lachrymal secretions and 
perspiration on the corresponding side. 

This syndrome, provoked by subcutaneous or intravenous ad
ministration of histamine, and sometimes cured by histamine desen
sitization, is considered as a manifestation of local hyperreactivity 
to endogenous histamine; its allergic etiology is not definite. 

4. Only exceptionally is a massive intestinal resorption of hista
mine, for instance by eating putrefied meat or fish, accompanied by 
signs of cardiovascular collapse. 

5. Parental injections of histamine have been the cause of gastro
intestinal ulcers ( Kirsner, 1957). 

B. In Allergic Diseases. 

1. The content of endogenous histamine in tissues prelevated from 
allergic patients does not differ from control ones. When no morbid 
manifestations are present, the histaminemia in these patients is 
normal as well as the amount of free and bound histamine in the 
urine. However, the histaminemia undergoes large fluctuations 
(Rose, 1941). 

In these patients the threshold of exogenous histamine effects is 
generally lowered: histamine manifestations occur with subnormal 
doses and are more pronounced. Asthmatic patients react with a 
severe bronchospasm after the parenteral administration or the in
halation of a solution of histamine (Curry, 1946). In migraine, cer
tain hemicrania! attacks can be induced by histamine (Wolff, 1955). 
The nasal mucous membrane of patients suffering from pollinosis 
is more sensitive to H than that of normal individuals, the amine 
causing pruritus, sneezing and edema (Melon and Lecomte, 1958). 
In addition to the lowered threshold, considerable disturbances exist 
in the metabolism of the exogenous histamine: after the subcutane
ous administration of H, the increase in histaminemia is greater and 
more prolonged than in normal individuals (Serafini, 1948). The 
serum of allergic patients, in contrast to that of normal subjects, 
does not "fix" histamine (Parrot and Laborde, 1953). Only in aller
gic individuals does cortisone cause an increased urinary elimina
tion of free histamine and of its various combined forms (Code, Ciba 
Symp., 1956). 

2. The Pharmacodynamic release of endogenous histamine fol
lows a special course in allergic patients, evolving in two phases; the 
one immediate and important, the other delayed and more reduced 
(Halpern, Symp. All., 1957). It shows in addition a special clinical 
aspect depending on the "terrain": in asthmatic patients, it produces 
an attack of intense expiratory dyspnea, analogous to that caused 
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lt,\' t'nllllll'l wilh SJH't'ifie anlifo!t•ns ( Lt•t·omlc, Hl56); it causes edema 
111 lllwll' sufft'l'illfo! fmm urlicaria (Halpern, Symp. All., 1957). It is 
plnltllltly 11 11111llt•r of SJH'l'ial sensitivity of the receptor organs to the 
lllt~•rult•d hislaminl'. 
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TABLE Ill 
·'11"' 1•/oms 1'111/lll'tl 1>11 histamine powder in contact with the nasal 

mucous membrane. 

l'l'lll'iiiiS 

I 
I + 

I 
I 
I+ 

I!-+ 
I·+ 

I++ 
1-+ 

I++ 
I++ 
1-+ 
+ 
+ 
1-+ 

S . I \Vutering I(' 1. I F' 1 · Jl(•(•z•ng- of the eyes ~onges 100 ,.( ema 

+ 

++ 

++ 

H. 

.-\. Healthy subjects. 

+ 
+ 
+ 
+ 

+ 
+++ 

+ 
+ 

Patients with Pollinosis 

I Nasal lt>h' h obstruction ' morr ea 

+ 

+ 

during a period of apparent clinical cure. 

+++ ++ + +++ +++ +++ 
++ + ++ ++ + 

+++ +++ + + ++ 
+ + +++ ++ ++ 

++ + +++ +++ +++ 
++ + + +++ +++ + 
+ + + +++ +++ +++ 
+ + +++ + + 
+ + ++ + + 
+ ++ + + 

Till' mechanism of endogenous histamine release differs accord
iiiK lo the process which induces it. For instance, the injection of 
tu.llt•u in a skin site previously treated with a histamine liberator 
t'llllst•s, nevertheless, a Lewis triple response of weakened intensity. 
11 linty well be that tissue histamine is fixed in different ways ac
t·urdiug to selective affinities (Ciba Symp., 1956). . 

:1. Cl'rtain allergic reactions in man are accompanied by a release 
nl fn•t• histamine, which can be measured in the plasma, the urine 
1111d also in the lymph leaving the region where the antigen-antibody 
tt·111'1 ion has taken place. 

Lymph collected during positive intradermal reactions with pollen 
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contains free histamine (Katz, 1942). Likewise plasma to which 
white blood cells from a sensitized patient are added ( Katz and 
Cohen, 1941; Noah and Brand, 1954) and saline solution in which 
a fragment of pulmonary tissue from an asthmatic is immersed 
( Schild et al., 1951), become richer in histamine as soon as the cor
responding antigen is added. Histaminemia increases when specific 
intradermal reactions, carried out in series, become positive (Sera
fini, 1948), as well as in patients suffering from giant urticaria or 
anaphylactic shock ( Lecomte, 1956). It also increases in the course 
of certain serum sicknesses with an edematous component and in
consistently at the onset of certain asthmatic attacks (Rose, 1950; 
Rocha e Silva, 1957). The histaminuria increases after an anaphy
lactic shock and in the course of Loeffler's disease (Diiner and Per
row, 1956). Mast cell tumors, during certain allergic reactions, con
stitute an important source of easily liberated histamine (Ha.mrim, 
1957). 

Technically it is difficult to evidence a reduction in histamine 
content in the tissues of man submitted to an antigen-antibody reac
tion. Besides, leukocyte infiltrations of inflammatory origin, a 
source of bound histamine, invade the reaction foci and thereby 
constitute considerable disturbance. Nevertheless in urticaria, the 
skin has been found to be poor in histamine (Nilzen, 1947); no rela
tion, however, has been found between the histamine content of the 
nasal mucous membrane and the intensity of the local allergic reac
tion (Baxter and Rose, 1953). 

The release of histamine is often accompanied by the passage to 
an active state of heparin and of less well-known substances, the 
slow l'eacting substance of Brocklehurst ( Ciba Symp., 1956), whose 
pathogenic role has still to be determined. 

4. The pathogenic role of histamine released during certain aller
gic reactions can be affirmed when the clinical picture, which de
velops at the same time, reveals clear analogies to the syndrome as
sociated with the pharmacodynamic release of histamine, and if the 
synthetic antihistamines inhibit the above reactions. These condi
tions are fulfilled in the anaphylactic lesion of the immediate type, 
in particular, the Lewis triple response caused by specific scratch 
and intradermal tests, in those which are the consequence of the 
passive transfer of the Prausnitz-Kiistner type, urticaria attacks, 
sudden cutaneous erythemas, nitritoid crisis, anaphylactic shock 
(respiratory and circulatory form), certain manifestations of pol
linosis, manifestations of shock with paroxysmal cold hemoglobin-

. uria and accidents of blood transfusions due to incompatible types 
of blood. 

Release of histamine cannot, howcwr, explain the entirety of 
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' 1- I· u onan1.i o tne 1 u · ~~_._~''"'·~ = 
A. Symptoms analogous to signs of liberation of endogenous histamine. :..: 

Cardiovascular collapse . .. ..... .. . ... . + + + + - - - - - - - - = 
Erythema .. . .. .. ..... . .. .. . .. . .. .. .. .. . .. . .. + + + + + + + + - - - --- ; 
Urticaria ..................................... +++ ++ ++ ++ ++ + + + + _ 
Edema . .. . .. . .. .. . .. .. .. .. .. .. . . .. .. .. .. . .. .. + + + + + + + + + - - - ; 
Hyperperistaltism .. . .. .... ... . .... .. ... . . + + - -- + 
Bronchospasm (asthmatic man-

ifestations) ...... ....... .......... .... ... + + - - - ± 

B. Symptoms different from those signs. 
;;. 

Fever ......................................... ± ++ ++ ++ ++ ++ +++ ++ +-4-- :-
Arthritis .. . .. .. .. .. .. . .. .. .. .. .. . .. .. .. . . .. . + + + + + + + + + + + + + + + + + + 
Exudative erythema .................... - + ++ + + ++ ++ ++ + 
Purpura ..................................... - + ++ ++ +++ ++ + ++ ·· 
Paresla ...................................... + ? + + + ++ 
Eosinophilia ............................... - ++ ++ ++ ++ ++ - = 
Degeneration of collagen.............. - ++ ++ ++ ++ ++ ++ ++ ++ z 
Aschoff nodules .. .. .. . . ... .... .... .... .. . - ? + ? + + + + + + + + + ;! 
Endocarditis ............................... - + + ? + + +++ ++ ++ ::::: 
Myocarditis ................................. -- ++ ++ ++ ++ ++ ++ ++ ++ 2 

Inflammation.bf serous membranes -- + + ? + + + + + + + + + + + 
Pneumonia................................. -- ++ ++ ? + + ++ ++ - 2 

Arteritis . .. .. .. .. . .. .. .. .. .. .. .. .. .. .. . . .. .. . - + + + + + + + + + + + + ::::: 
Lymphoid necrosis ....................... + + ++ ++ + + + ? ? i 
Glomerulo-nephritis .. . ... .... . .. .... .. .. + + + + + + + + + ± 

The denomination "shock and imm·ediate reactions" refers to allergic affection which follow immediately upon exposure to 
the antigenic agent responsible for the reaction. :,_-, 

:,.-, 
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symptoms observed in the course of these reactions; leukopenia and 
thrombopenia, activation of fibrinolysin and noncoagulability of 
the blood observed during anaphylactic shock cannot be explained 
by a histaminic mechanism, nor the leukocyte infiltration of polyps 
prelevated in patients with pollinosis (Pepys, 1951). 

The part played by endogenous histamine is very reduced in the 
development of reactions of the serum sickness type. Pruritus, urti
caria, certain types of erythema are explained by a similar auto
pharmacodynamic mechanism, but the associated arterial lesions in 
no way depend on it (purpura, allergic disseminated angiitis). 

Finally, the allergic bacterial reactions and those which accom
pany diseases involving auto-antibodies do not show any histaminic 
participation. 

Summarizing: In normal individuals release of endogenous hista
mine can be observed in the course of certain toxic or localized in
flammatory reactions. It also accompanies parenteral administra
tion of certain drugs. This liberation is accompanied at times by an 
increase in histaminemia, and always by concomitant pharmaco
dynamic manifestations due to liberation of histamine (for instance, 
hypersecretion of gastric acid). 

In allergic patients, histaminic reactions have a more complex 
interpretation; the metabolism of histamine is disturbed, as shown 
by the special lability of the histaminemia. The individual sensi
tivity to the effects of released histamine is also variable, the attacks 
sometimes provoke a collapse, a bronchospasm, or again an attack 
of giant urticaria. Some antigen-antibody reactions bring about a 
release of tissue histamine, giving rise at times to an increase in 
plasma histamine. Clinically this is manifested by vasomotor crises, 
cardiovascular collapse and shock, which are the symptoms of an 
endogenous histamine intoxication. These manifestations are char
acteristic of anaphylactic accidents. 

The release of histamine is only one of the phenomena induced 
by the antigen-antibody reaction, nevertheless its role, although 
limited, is essential in certain allergic diseases. 
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ALLERGY AND IMMUNOLOGY 

By 

H. SHERWOOD LAWRENCE 

New York 

The term allergy, as originally coined by von Pirquet in 1906, 
dt·signated the altered response of an individual toward a specific 
111alt•rial resulting from prior experience with that material. In the 
•·nsuing years allergy has come to mean things to many people-yet 
\\'ilhal, the most widespread preoccupation of the allergist has been 
111 relation to the wheal and erythema types of response occurring 
-.pontaneously in the genetically susceptible few. 

During this same period many immunologists were preoccupied 
with the immune response, chiefly as it related to infectious disease 
and the prevention or recovery therefrom. Following upon the intro
dudion of effective antimicrobial agents in the therapy of infectious 
disease, there occurred a renewal of interest on the part of the im
lnunologist in the phenomena of altered tissue reactivity-allergy 
:1s originally conceived-in its broad biological sense. It is appro
priate therefore to consider the recent advances in this area as they 
n·late to the understanding of altered tissue reactivity and disease 
slates. 

The immunologist's interest in the problems specifically associated 
with conventional hypersensitivity reactions (i.e., reactions related 
lo a measurable antibody) has been stimulated and broadened in 
scope by information acquired from attempts at the solution of 
problems of a general biological nature. This arises from observa-
1 ions relating to such diverse phenomena as the cellular origins of 
:111lihody, homograft rejection phenomena, acquired tolerance to 
l'on·ign cells, allergic encephalomyelitis, agammaglobulinemia, asper
lnatogenesis and reactions to autologous antigens. This chapter will 
t'ollsider in some detail the impact which this extension of interest 
has had both upon the courses of action in immunologic investiga-
1 ion and the current concepts of altered tissue reactivity. 
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The Known Types of Allergic Inflammatory Responses. 

Three main categories of allergic inflammatory response have 
been separable largely on the basis of the presence of a measurable 
antibody in the serum of sensitized individuals. The allergic respon
ses associated with the presence of a detectable circulating serum 
antibody fall into the category of "early responses"-a designation 
suggested by Chase ( 7) to signal the prompt appearance of a visible 
response in the sensitized subject following exposure to antigen. The 
"early responses" are further subdivided into the wheal and ery
thema type of response and the Arthus or anaphylactic type of 
response. 

The allergic response of the wheal and erythema type is distinctive 
in that it occurs spontaneously in nature, for all practical purposes 
exclusively in man and usually in those human subjects susceptible 
on the basis of genetic transmission. This type of allergic response 
is classically seen in hay fever and certain types of bronchial asthma, 
clinical states which are provoked in susceptible individuals by 
specific plant pollens. The serum antibody found in association with 
this type of response-the so-called "wheal and erythema" antibody 
or "reagin"-is heat labile at 56° C and does not form a precipitate 
when reacted with antigen in vitro. Some intimation of its quantity 
can be estimated by titrations of human sera with the Prausnitz
Kiistner technique-a circumstance dependent upon the fact that 
the wheal and erythema response can be transferred passively with 
serum to non-sensitive individuals. 

The Arthus or anaphylactic type of response, whether produced 
intentionally in laboratory animals or inadvertantly in man, is uni
quely an iatrogenic allergic inflammatory response. It is an ex
aggerated phase of the normal immune response to the parenteral 
injection of soluble foreign antigens, the heat stable serum antibody 
produced will precipitate in the presence of antigen and the response 
can be transferred passively with serum. The Arthus type of res
ponse usually follows repeated administration of the same antigen 
and its intensity, in the host-as well as the capacity of the host's 
sera to transfer the response, has been shown by Benacerraf and 
Kabat ( 1) to be a function of the titer of precipitating serum 
antibody. 

The least well understood of the known allergic inflammatory 
responses is the delayed tuberculin type of response characteristic
ally associated with bacterial allergy ( 26). It has suffered a tenuous 
connection with conventional immune responses because of the 
absence of a detectable antibody. Indeed, the delayed type of response 
has been regarded as an immune response largely on the basis of its 
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'"'''111'1'1'111'1' only in the• specifically sensitized subject. The delayed 
1.\'JI«' of I'«'S)Ionst•, allhough l'harac.Lerislically associated with bac
l•·dul in fl'd ions also follows viral, fungal and spirochaeta! in-
1•·•· lions und scn si lizalion to certain plant materials and simple 
t'lll'lllit'llls. 

'l'lw si111ilarilit•s and differences between the known types of 
ulll'l'lo(ir inl'lammatory responses are summarized in Table I. 

I I n1ay he seen that the main distinction between the types of 
ullt•rlo(ic· rt'sponse relates to the presence or absence of a measurable 
'11'1'11111 antibody separating the "early" from "delayed" types of 
n·~ponst•. The physicochemical characteristics of this serum antibody 
lnrl hl'l' subdivides the "early" responses. This may be an artificial 
1111d dceeptive separation arising from the limiting sensitivity of 
I h•· in 11ilro method for the detection of precipitating antibody. It is 
po-.sildt• for example that the skin reaction seen in delayed allergy 
dl'll'l'!s the presence of an immune response with a degree of sen
••lli\'ily which is not currently available for the detection of minute 
q 1111nl i I i es of circulating antibody. 

11 has been reported many times (39) that in delayed allergy there 
h 11 direct specific cytotoxic effect of antigen upon the cells of the 
•.c'llsilized host. Cytotoxicity has thus been taken as another cardinal 
poi 111 of difference between the delayed and the Arthus and wheal 
•·r.viiH'ma types of response. In recent years the inconstancy of this 
pl11·nomenon and the unphysiological modes of its demonstration 
"l11·11 present, have raised the question whether cytotoxicity exists 
1111d if so what meaning it has, if any, in relation to events in vivo. 
Sll'lson (41) has posed this question clearly by pointing out the high 
, . .,llt'c•ntrations of tuberculoprotein necessary to demonstrate the 
plll·lwmenon and the frequent injurious effects of the same concen
lral ions upon normal tissue. He regards the noxious effects of 
lldlt'rculoprotein on sensitive tissues as representing a real pheno
llll'llon hut questi-ons the relation of such effects to the presence of 
dt·l:ayt•d allergy in the donor. 

The occurrence of delayed reactions in the avascular cornea of the 
'.t'llsilized animal, in contrast to the requisite for vascularization of 
1111· cornea before an Arthus reaction can be elicited ( 39), provided 
··ogc•nl experimental reasons for concluding that this represented an 
in 11i11o manifestation of in vitro cytoxicity. Here again, this inter
prl'lalion is brought in question by Schlossman and Stetson ( 40) in 
11 rt•ct·n L histological study of the vascularization of the cornea during 
dt·l:ayc·d reactions. They observed vascularization of the normally 
11\'a.st·ular cornea as early as six hours after, in response to the 
lra un1a of injection of Ringer's solution. The vascularization was 
lllnl't' intense following the injection of specific antigen into sen-



Clinical state ................................ . 

Sensitizing material ....................... . 

Antibody 

Transfer of sensitivity ................... .. 

Cytotoxicity of antigen for explanted 
sensitive cells ............................ .. 

TABLE 1* 

Types of allergic inflammatory responses. 

Early Hesponses 

--··- __ ... ,_. ---------

Wheal and 
Erythema 

Hay fever, asthma 

Poll ens 

Present in serum 
Non-precipitable 
Heat-labile 

With serum 

None 

Arthus or 
Anaphylactic 

Serum sickness 

Soluble proteins, 
carbohydrates 

Present in serum 
Precipitable 
Heat-stable 

With serum 

None 

Delayed Hesponses 

Tuberculosis, lymphogranuloma, 
histoplasmosis, syphilis, poison 
ivy 

Bacteria, viruses, fungi, spiro
chefes, plant materials, simple 
chemicals 

Absent in serum 
Absent in cells 
Unlmown 

Not with serum 
With cells 

Present 

• Heprinted with permission of the editors of the American Journal of Medi
cine. Source: H. S. Lawrence, The Delayed Type of Allergic. Inflammatory He
spouse. Am. J. lVlcd. 20: 428, 1956 
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•tllltl'd u11i1111lls prt'l't•diug !111• positin• t'ot·neal readion associated 
111111 11t·lu~·l'd allt•rgy h~· many hours. These authors conclude that 
dl'lu,\'l'd l't•ad ions in Uw cot·nca do not occur in avascular tissue, 
und hlood \'I'SSI'Is parlieipale in this as in other immunological 
1 1'111'1 ions. 

'l'h1• n·quin•n~t•nt of eonsiderable numbers of intact bacterial cells 
111111 l'o1·al IH'crosis of host tissue for the induction of delayed allergy 
h 11l~o in IJIIt'stion as the results of recent experimental observations. 
111 11 a lu n• these conditions prevail in bacterial, fungal and viral 
llill't'lions. In the experimental animal it was originally observed that 
11111' ttl't'tkd intact bacterial cells to induce delayed allergy-injected 
l•ll'i'1·rahly intradermally or subcutaneously, since intravenous in
l~···lion was without effect. If the soluble constituents of bacteria 
11 •·r·· ttst'd to sensitize the animals then the Arthus type of sensitivity 
1 l"ollill'd. This notion was modified by the findings of Dienes and 
"' lltost' of Freund and his associates (15, 16). More recently Uhr, 
'•ul,in and Pappenheimer (36, 43) have produced delayed allergy 
11 1lltout injecting the soluble protein antigen into a tuberculous 
l111'11s or mixing the antigen with Freund's adjuvant. Their technique 
•·1dails the use of specific antigen-antibody precipitates made in the 
tt·Kion of antibody excess. The injection of this material into the 
In• 11 pads of guinea pigs results in the induction of delayed allergy 
lu lltt· antigen without the concomitant production of serum anti
ltud.'. This experimental model offers a unique opportunity for the 
tttt:dysis of the delayed type of allergic inflammatory response un
' 11111plieated by the presence or contribution of conventional serum 
o11d ihody . 

. \ ttolhcr of the cardinal differences between hypersensitivity re
otl'llolls of the immediate and delayed types relates to the incapacity 
ul 0.,1'1'11111 and the effectiveness of cells of the leucocyte series in the 
11 attsft•r of delayed hypersensitivity. Since the original observations 
1111lialt'd by Landsteiner and Chase and Chase (7, 8) the cellular 
11 :tttsft•t· system has proved an effective technique in the study of 
olo·layt'd hypersensitivity reactions. More recently Chase and others 
ha \'1' adopted this technique to the study of the synthesis of conven
llottal st'rum antibody. 

Thus it may be seen that Table I serves as a scaffold continuously 
ttnd .. rgoing alterations in one section while other sections maintain 
lltt• 1•ssential structure of the whole. As such it is a useful aid in 
d..t'itting, at least, the areas of our ignorance. With this discussion 
:1•. a hal'kground, I would like to consider a series of observations and 
o·uttl'l'pls derived therefrom which have evoked interest and enthus-
111!'.111 in Lhc study of the immune response in general and its aber
r:d io11. hypersensitivity reactions in particular. 
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Cellular Origins of Antibody. 

In relation to the cellular origins of antibody there has been con
siderable evidence collected to suggest the association of a variety 
of cell types with various phases of the immune response ( 22). 
Earlier studies by Sabin suggested that the macrophage might have 
an important role in antibody formation insofar as the disappearance 
of a coloured antigen phagocytosed by these cells coincided with the 
appearance of scrum antibody. More recently, McMaster's findings 
clearly demonstrated the production of antibody in lymph nodes 
and the lymphocyte then assumed prominence in relation to this 
problem. Evidence collected along several lines has demonstrated 
that the lymphocyte is concerned in the production of antibody in 
as yet some unknown fashion. This view results from the finding of 
antibody in efferent lymph draining nodes stimulated with antigen 
as shown by Ehrich and Harris. Additional evidence of antibody pro
duction using thoracic duct lymphocytes has been secured by 
Wessl{m and using splenic white pulp lymphocytes by Keuning and 
Von der Slikke. In support of the role of the lymphocyte in the pro
duction of antibody have been the findings initiated by Chase (8) 
and extended by Harris and by Dixon, demonstrating the synthesis 
of antibody in recipients of transferred cell suspensions obtained 
from lymph nodes. The cell populations consisted mainly of lympho
cytes although other cell types were present. 

The plasma cell is currently undergoing intensive investigation as 
the cell type most intimately connected with antibody production. 
This cell in addition to being associated with chronic infection and 
inflammation has been demonstrated to appear in response to anti
genic stimulation and to be associated with the production of gamma 
globulin. There has been accumulated a considerable body of in
direct experimental evidence in man and the experimental animal 
linking the presence or proliferation of plasma cells with the pro
duction of serum antibody. Recent direct evidence obtained by 
fluorescine techniques has been secured by Coons ( 11) and his col
leagues, demonstrating specific antibody in plasma cells in lymph 
nodes and spleen of animals undergoing antigenic challenge. Of 
interest in this connection is Good's ( 19, 20) demonstration that the 
agammaglobulinemic patient who is unable to respond to antigen 
with the formation of detectable serum antibody, has a demon
strable parallel deficiency of plasma cells. 

The capacity of the macrophage to ingest and metabolize foreign 
particles which happen to be antigenic is clear. So also, the lympho
cyte and antibody production is in some way closely associated. 
However, there appears to be a more direct relationship between the 
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•ll'l"'ltlllllc'c' unci prolii'I'J'alion ol' Llw plasma cell and antibody syn
llc•·•d•• uu I he• hnsis of Lhe evidenee seeured to date. The gaps in our 
llllo111111liou n~volve ai'OIJJHI the relationship of these events to each 
••llc•·r uucl llw origin and developmental potentials of the cells 
IJI\'111 \'I'll. 

,\1/,·ruit·.~ of /he Immediate Type . 

. \11 uclvanee in the understanding of wheal and erythema allergies 
uucl lhc· properties of the reaginic type of antibody has been made by 
hulcus and Pappenheimer (23-25), (35). This illuminating series of 
-luclic·s :wcrued from the application of a known antigen-antibody 
"·'··,l••uJ, diphtheria toxin-antitoxin, to the study of allergic responses 
c•l lice• whcal and erythema type. This immune system has the follow
IIIK advantages not possessed by the usual pollen allergens and their 
,, ... pc•c·live antibodies: 1) The antigen is highly purified, 2) The test 
lnr aulihody (i.e. neutralization of toxin in rabbit skin) detects small 
u111n1111ts of antibody, 3) Both the antigen (toxin) and the antibody 
or rc•agin (antitoxin) have biologic properties which indicate their 
l"··~•·cH'C in addition to detection by conventional immunological 
ll'r 1111 i ques. 

1\uhns and Pappenheimer found that the secondary response to 
l1111111111ization of human subjects with diphtheria toxoid may result 
111 llle production of antitoxin which does not precipitate in the 
prc·.~c·ncc of antigen and which has the capacity to produce the wheal 
u11cl erythema response on passive transfer. It is of interest that 
•ouhjc~cts with a clinical history of antecedent allergies of other types, 
wc·n· apt upon initial testing to have a wheal and erythema response. 
'l'l11· reaginic antitoxin was found to neutralize toxin as effectively 
••~ the precipitating variety. This latter property of reaginic anti
In xi n is heat stable whereas its skin sensitizing capacity is heat 
l:chilc. There also occurred a blocking antibody in some of the sub
jc·ds immunized which differed from the reaginic antitoxin and the 
prc•c·.ipitating antitoxin. The blocking antibody has no great avidity 
l'or the skin, it is heat stable and appears in the gamma globulin 
l'radion of serum. The study of the immune response of allergic and 
uormal subjects to well characterized antigen-antibody systems 
which permit a biological as well as an immunological measurement 
as Lhis study has done, affords a fruitful approach to the under
sl:mding of the mechanisms mediating this type of allergic response. 

111/ergies of The Delayed Type. 

Bacterial Allergy: The recent advances in the field of hypersen
sitivity of the delayed tuberculin type have done much to relate this 

[, AI.I.ERGY 



()6 11. SIII-:JIWOOJ) I.A\VIIJo:NCI•; 

type of immune response, not associated with a detectable antibody, 
more closely to conventional immune responses which arc associated 
with measurable antibody. The investigations of Gell and Hindc 
( 17, 18) have suggested that delayed hypersensitivity evoked by 
repeated testing with protein antigens is an initial and incomplete 
phase of the immune response which, if testing is continued, is 
followed by the production of serum antibody and the Arthus type 
of hypersensitivity. It is of interest that the delayed reactions to the 
initial application of antigen were characterized by a mononuclear 
type cellular response. Such delayed sensitivity was amenable to 
transfer with cells of the leucocyte series, but not with serum. How
ever, concomitant with the development of detectable serum anti
body to the same antigen and Arthus type hypersensitivity, the 
mononuclear cell population characteristic of the delayed reaction 
was replaced by plasma cells. 

In studies of the induction of delayed allergy Uhr, Salvin and 
Pappenheimer (43) have devised a system whereby delayed hyper
sensitivity can be studied in the absence of serum antibody. To ac
complish this, specific precipitates of well characterized protein 
antigens are prepared in the region of antibody excess. When such 
precipitates are injected into the footpads of guinea pigs or skin 
of man delayed allergy is induced and serum antibody production 
is suppressed for a variable period, usually a month. The chief 
advantage of this experimental model is that it affords the oppor
tunity to exclude confusing reactions of the combined delayed 
and Arthus type that occur incident to the presence of serum 
antibody found in other modes of induction of delayed hyper
sensitivity. 

Our understanding of the mechanisms involved in the induction 
of delayed hypersensitivity has been advanced by a series of studies 
carried out by Good and his associates (19, 20) and by Porter (37) 
in patients with agammaglobulinemia. Briefly, individuals afflicted 
with this disorder are incapable of responding to antigenic stimuli 
with the production of serum antibody and are therefore prey to 
recurrent bacterial, but not recurrent exanthematous viral infec
tions. Associated with the incapacity to synthesize detectable serum 
antibody is a parallel absence of plasma cells in such individuals. 
It has been shown recently that despite the incapacity of these sub
jects to form serum antibody they do respond to antigenic stimu
lation with the acquisition of delayed hypersensitivity (tuberculin, 
dinitrofluorobenzene, diphtheria toxoid). Moreover, the actively in
duced delayed hypersensitivity can be transferred from the agamma
globulinemic individual to normal subjects by means of peripheral 
blood leucocytes. These observations would suggest that delayed 
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lt\ I"'' '"'"~ilivily is nol. dc•pl~IHlcnl for its induction or transfer upon 
llu• p1 ~'~''"''''of a l'ap:wily Lo synthesize conventional serum antibody. 

c '"''of lh1• c·.hid impediments to an understanding of the mechan
,., .. ,., euul,·r·l~·iu~ haclerial allergy has been the inability to detect an 
u11111""'Y whi1~h pmallels the tissue damage incident to this type of 
ull•·••·d r·,•sponse. Chase (8) provided a fundamental contribution 
"h 11' h su pp I icd Lhe most direct evidence that tuberculin sensitivity 
'" llll'diall•d hy an immune mechanism intimately bound to cells of 
11••· II'III'IH'ylc series. He observed that tuberculin sensitivity is con
,,.,,''" on normal animals following the injection of leucocytes ob
l••lrll'd from blood, spleen, lymph nodes or peritoneal exudates pre
JIIIIt·d from sensitive animals. The sensitivity transferred to the re
•·11•••·•11 was transient and disappeared in 3-5 days-its intensity 
puenlll'ling the intensity of sensitivity in the donor and the volume 
nl ····lis used. Transfer of sensitivity could only be effected by living 
n·ll· .. These findings have been confirmed repeatedly in animals and 
e•d•·•ull·d to include delayed hypersensitivity to other bacterial 
IIIIIIH!'IIS. 

'1'111' application of the cellular transfer system to the study of 
l111t'll'l'ial allergy (tuberculin, streptococcal proteins) in the human 
~euh.i•·d also resulted in similar findings with, however, several signi
lli'alll species differences (29). The transfer of delayed sensitivity 
111 111:111 requires a volume of leucocytes, which in relation to the 
''" rf:wl' area of the recipient is relatively minute. The duration of 
llw lransferred sensitivity is also greater in man in terms of persist
lilt!, for months to 1-2 years. Finally, extracts of leucocytes have 
lu·•·u shown as effective as viable leucocytes in the transfer of de
ln.ye·d sensitivity in man (28, 13). This property of the human 
l•·•w•H·yle extract has allowed attempts to be undertaken at identifi
,·,diou of the factor in human leucocytes concerned in the transfer 
of de•layed sensitivity. 

To dale, such attempts at identification have been successful only 
111 s11ggesting what transfer factor is not; however, they do give 
pro111ise of ultimately defining its nature. For example the capacity 
nf human leucocyte extracts to transfer delayed sensitivity is not af
le·•·ll'd hy treatment with the enzymes desoxyribonuclease, ribonu
l'l•·asc~ or trypsin (28, 29). Using purified diphtheria toxoid as anti-
1{1"11, 1~onventional serum antibody is not detectable in the leucocyte 
,. s lrads used to transfer sensitivity nor in the sera of the recipient 
nl I he lime of maximal delayed skin reactivity. From this study it is 
e·oul"luded that antibody of the conventional type is not involved in 
I he· lransfer of delayed sensitivity or it escapes detection by a most 
'll'llsilive biological test (30, 36). This type of experimental approach 
c'IIIJIIoying leucocyte extracts may permit identification of transfer 

r,• 
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factor-and with identification the possibility of quantitution of 
delayed hypersensitivity. 

The application of cellular transfer to the study of hypersensitivity 
in agammaglobulinemic patients has yielded valuable clues to the 
nature of delayed allergy. It has been shown that delayed hyper
sensitivity can be transferred by means of peripheral blood leuco
cytes from normal donors to the agammaglobulinemic individual 
and also from actively sensitized agammaglobulinemic donors to 
normal subjects. The transferred sensitivity has persisted in the 
agammaglobulinemic recipients for as long as two years. These 
observations suggest that the factor in human leucocytes concerned 
in the transfer of delayed sensitivity can cause its effects for pro
longed periods in the absence of the mechanism necessary for the 
synthesis of serum antibody. They also suggest that whatever cell 
or cells of the leucocyte series mediate the transfer of delayed sen
sitivity, it is not the plasma cell. Of interest in this connection and 
in relation to the cellular origins of antibody, is the observation in 
humans that the use of peripheral blood leucocytes although con
sistently effective in the transmission of specific delayed allergy 
are incapable of causing the appearance of serum antibody to the 
same antigen in normal (30) or agammaglobulinemic (19, 20) reci
pients. However, the transplantation of lymph nodes from normal 
donors to agammaglobulinemic recipients results in the transfer of 
the capacity for serum antibody formation and the development of 
delayed hypersensitivity as well ( 31). 

The application of the cellular transfer system to other disease 
states in man has also supplied interesting information concerning 
the relation of delayed hypersensitivity to disease. For example it 
has been shown that tuberculin sensitivity may be transferred by 
leucocytes to anergic patients with Boeck's Sarcoid ( 44). This 
finding has done much to clear the confusion engendered by the con
cept of circulating "anticutins" postulated to explain tuberculin 
anergy in these patients. In cat scratch fever, a disease presumed to 
be of viral origin, the delayed hypersensitivity to the cat scratch 
antigen has also been shown amenable to cellular transfer ( 45). 

Contact Allergy. 

This type of delayed hypersensitivity has been thought of as 
distinct from the tuberculin type, but recent observations have sug
gested that it is probably mediated through the same pathways as 
bacterial allergy. The unique features which set this response apart 
from bacterial allergy lie in the nature of the sensitizing materials 
and in the elicitation of the response. The sensitizing materials here 
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111 ,. low molc•c·ulnr wc~ighl suhslanel's, called "simple chemicals", 
wllidr nl'l' hnpLPrws ralher than complete antigens. It was suggested 
I 1 "'" I he• findings of Lnndsteiner and Jacobs that such materials are 
•·npnhll' of forming protein conjugates in vivo. Eisen and his col
l••rrHIIc•s (I~) have recently furnished direct experimental evidence 
lhnl I his is actually the case. It was demonstrated by this study that 
llr•· •·apacily of low molecular weight chemicals to elicit delayed 
h,\'pt•rsc·nsilivily was related to their ability to combine with protein 
nl ll11• skin. The inability of serum and the effectiveness of leucocytes 
111 1111' Lnmsfer of this delayed response has been repeatedly demon
••ll'lllc•d hy Chase (7, 8, 10) and others in animals. After two un
•.rrc't'l'ssful reports, recent studies ( 14, 19, 20) have demonstrated the 
lrnusfer of delayed allergy of the contact type with peripheral blood 
lc·llc·ocyles in man. It would appear that for the cellular transfer of 
1'11111 ad allergy in humans the degree of sensitivity of the donor and 
lilt• volume of leucocytes injected into the recipient govern the de
..:r•·c· of success achieved, as had been demonstrated in relation to 
hudl'rial allergy (29). 

Chase (7-10) has made interesting observations in relation to 
•,ir11ple chemical sensitization which have a bearing on the variety 
nl' hypersensitive responses provoked in patients exhibited drug 
rc•:~t·Lions. He has called attention to the fact that the type of sen
.,ilivity produced (immediate or delayed) is determined by the 
d~t·mical nature of the sensitizing substance. One group of chemicals 
111ay have the property of producing predominantly the delayed type 
nl' sensitivity, while another group may produce immediate type 
.,.·nsitivity and still other chemicals may produce immediate and 
ciPiayed sensitivity at the same time to the same material. He also 
showed that the type of sensitivity produced in the donor animal 
governed the type transferred to the recipient by means of cells. By 
I his means he was able to transfer both immediate and delayed 
sPnsitivity simultaneously to the same chemical using the same cells. 
This variable hypersensitive response to different chemical group
ings suggests an explanation for the diversity of responses provoked 
in patients by drugs. It may also explain many of the negative re
adions obtained in patients sensitive to a particular drug, if only 
I he delayed contact type of sensitivity is looked for by means of 
I he patch test. 

The problem of hypersensitivity reactions to antibiotic agents such 
as penicillin and streptomycin in patients is even more complicated. 
llere in addition to the pathways of sensitization open to low mole
ntlar weight materials, one has the extra complication of sensitiza-
1 ion of the type associated with fungal antigens, which is predomi
nantly delayed in type. 



7() 11. SIIJo:IIWOOII J.AWIIJo:NC:Jo: 

Chase (9) also observed that animals which had heen fed the 
particular chemical before sensitization was attempted, became and 
remained refractory to sensitization by the usual means. The only 
way in which this refractory or tolerant state could be overcome 
was by means of cell transfer with leucocytes obtained from sen
sitive donors. This observation may have its counterpart in drug 
allergy observed in patients. For example, it is not known whether 
the sensitivity reactions to penicillin-or other topically or parenter
ally administered drugs-could also be inhibited by this means. 

Reactions to Homologous Tissues; Homotransplantation Immunity. 

If an individual is confronted with another's tissue as exemplified 
by the application of a skin homograft, a definite and predictable 
sequence of events will ensue. Initially the graft will take and appear 
viable until about the t0-12th day when a brisk inflammatory res
ponse occurs with resultant necrosis and rejection of the graft. If 
the same individual is again confronted with skin from the same 
donor this response will be more intense and occur with an accele
rated tempo (4-6 days) (2, 27). 

In a series of classical experiments Medawar (32-34) and Billing
ham, Brent and Medawar (2, 5, 6) have established that the pheno
menon of homograft rejection is mediated by an immune mechanism. 
The immune response to foreign tissues or cells exhibits many 
similarities to bacterial allergy of the delayed type, namely the 
requirement for specific prior sensitization, the temporal sequence 
of events in the primary and accelerated rejection of tissues, the 
inability to transfer the response with serum (vide infra) and the 
successful transfer of accelerated homograft rejection by means of 
cells from regional lymph nodes of sensitized donors. There is also 
much evidence collected to support the notion that the serum anti
bodies inevitably formed to tissue antigens, may play a role in 
mediating homograft rejection (2). However the most direct ev
idence for this possibility has only recently been secured by Stetson 
( 42) who demonstrated the local passive transfer of accelerated ho
mograft rejection by means of hyperimmune sera in rabbits and mice. 

The problem of the antigen(s) that incites this type of altered 
tissue reactivity and the antibody ( ies) that mediates it are currently 
under intensive investigation. 

Acquired Tolerance. 

An entirely new area of immunologic investigation has been 
opened by the demonstration by Billingham, Brent and Medawar ( 6) ' 
that exposure of the foetus to cells of a prospective donor allows 
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tl••· l'ot'IIIC'I', nflc•t' hit•llt, lo lolc•l'lllc• lltnl dollol''s sld11 homol-(1'111'1 ln
tlt•llnill'ly. This nc·li\•c•Jy nc·quit·c•cl lolc•t·nnc•p mny lhc•n lw illlt'tTIIJIIc•cl 
11 1,\'tllph node~ c·c•lls ft·om a llot'llllll 111011sc~ lll'c~ illjc•c·lc•d i11lo lite• 
ltolt•ruul uwusc•, Tlw n~Jc•c·Liou of llw p1·c•viously lolc•r·nlc•d homolo(t'llfl 
1\ ill oc'c'lll' slowly if Llw lymph nocle c'l'lls m·e ohlaitwd ft·om 11011-

~··usil izc•d donot·s and rapidly if ohtainecl from donors SJH'c~ific-.nlly 

~··no,i I izc•d to the same homograft. This WOI'k has JII'OVich•d di l'(~d 
,. '1 ~t•ri mental proof of the postulate of Burnd and Fmuwt· (:J, 4) 
lhul antigens introduced into the embryo at an early periocl will lw 
1 •·•·ognizecl us "self" and therefore be incapable of Jli'OVoldlllo( 1111 

ltllllllllle response. The far reaching implications of this and suh
··•·qllc'nl ohservations have a practical hearing on the onlolo(eny of 
llllllllllte mechanisms and the hitherto unsuspected immunololo(knl 
roudilioning which may be exerted by the mother upon the foetus. 

llt•twlions to Autologous Tissues. 

I I' an adult animal is exposed to certain of his own tissues in 11 

purlicular fashion there will result a specific hypersensitive slnh, 
dt·vl'lopcd by the recipient against these tissues. The cxpcrimenlnl 
•,IIJcly of this phenomenon in relation to tissues of the central nervous 
•.ysll'm was given impetus by the clinical observation of the develop
rul'nt of allergic encephalomyelitis following certain viral infections 
u11d viral immunization procedures. The experimental production of 
litis syndrome has been facilitated by the addition of Freund's acl
jllvant (21) to the nervous tissue (brain or spinal cord) rcinjcctcd 
inlo the donor animal. An allergic neuritis with many of the features 
of the Guillain-Barre syndrome has also been experimentally pro
cln ccd in animals ( 4 7). Similarly allergic uveitis has resulted from 
scusitization to retinal tissues. The immune response to autologous 
I issues of this type has in common with the immune response to 
homologous tissues, many similarities to hypersensitivity of the 
cll'layed type. For example; in allergic encephalomyelitis the timing 
of events and failure to transfer the sensitivity passively with scrum 
from actively sensitized animals are suggestive pieces of evidence. 
lll'rc, although the sensitivity has not been amenable to transfer with 
o'l'lls of the leucocyte series, Freund has demonstrated successful 
lransfer in parabiotic rats (16). 

Allergic aspermatogenesis induced in the guinea pig by Freund 
(Hi) by the injection of homologous or autologous testicular ma
ll'rials in adjuvant has many similarities to allergic encephalomye
litis. It differs from the latter, however, in being both species and 
organ specific and in the requisite for killed mycobacteria for its 
iuduction. 
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Reactions to Autologous Antigens. 

It is appropriate to close with a description of recent immunolo
gical observations made in a disease of man, thyroiditis (Hashim
oto's disease), since they afford an illustration of the practical ap
plication of some of the concepts of altered tissue reactivity dis
cussed above. Witebsky and his colleagues ( 46) observed that the 
injection of rabbits with thyroid extracts or thyroglobulin prepared 
from their own or other rabbit thyroid tissue and incorporated into 
Freund's adjuvant, resulted in the formation of precipitating and 
complement-fixing antibodies directed against thyroglobulin. As
sociated with this production of anti-thyroglobulin antibody was the 
histological picture of thyroiditis and dense infiltration of the gland 
with lymphocytes. 

The finding of elevated gamma globulins in patients with Hashim
oto's disease and their subsequent return to normal following sur
gical extirpation of the gland suggested to Roitt and Donach ( 38) 
the possibility of an immunological basis for this disease and re
sulted in their subsequent demonstration of precipitating antibodies 
in the sera of such patients directed against human thyroglobulin. 
Witebsky also found precipitating and hemagglutinating antibodies 
in the sera of similar patients directed against human thyroid 
extract. 

Roitt and Donach postulate that since thyroglobulin resides 
within the thyroid follicles, the foetus is not exposed to this antigen 
in utero and therefore on the basis of the Burnet and Fenner "self
marker" hypothesis and the Billingham, Brent and Medawar de
monstration of acquired tolerance, it is not recognized by the adult 
as "self". When in adult life thyroglobulin gains access to the fluids 
and tissues of the organism, antibodies are formed against it which 
react with the thyroglobulin of the gland and stimulate lymphocytic 
infiltration and plasma cell proliferation within the gland itself. 
There follows further damage to thyroid follicles with further release 
of antigen. It is suggested however, that there may be involved a 
cellular hypersensitivity of unknown type in addition to precipitating 
antibodies to thyroglobulin, to account for the extreme example 
of the progressive disease with almost total destruction of the 
thyroid gland. 
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DEFINITION-PREVALENCE--PREDISPOSING 

AND CONTRIBUTORY FACTORS 

By 

D. A. WILLIAMS 

Cardiff 

I. DEFINITION OF ALLERGY AND BRIEF HISTORICAL REVffiW 

oF PREsENT CoNCEPT 

It is obviously most desirable that we should know what is at 
present meant by and included under the term Allergy. 

Allergy includes those illnesses in man and animals resulting 
from an altered capacity to react in which there is an underlying 
immunological mechanism, i.e. those illnesses due to an indirect 
action resulting from an antigen-antibody reaction. It is a com
prehensive term including all such reactions. 

As has been pointed out by Payling Wright (1953) both hyper
sensitivity (allergy) and immunity are "dependant on the action of 
a provocative antigen-the essential difference between them lies in 
the amount and distribution of the specific immune bodies as be
tween body fluids and cells ... Much evidence supports the belief 
that whereas a combination of antigen and antibody can take place 
without any detrimental effect on the individual as long as both are 
free in the blood or tissue fluids, any union that occurs when either 
have become fixed is followed by serious disturbances in the cells 
in whose membrane or interior the process happens." 

The present concept of allergy has only taken place gradually as 
advances in knowledge have been made both by clinicians and 
pathologists. \Vith increasing knowledge, more and more illnesses 
have been brought within its scope. 

It was therefore felt that a brief historical review would help the 
reader to appreciate more fully than by definition, not only what 
is now included under the term allergy, but how this has come about 
and, it is hoped, may enable the reader to understand and assess 
future developments in this field. 
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ldim1yiH'I'IISit~s huve IH•t•n lmown throughout lhe ugt•s, fol' llw olcl 
plot\'t'rh "01w man's nll'at is nnol.lwr man's poison" wns wl'illt•n in 
I he• firslt•t•nlu•·y B. C:. hy Lucrelius. 

11 was in lhc I !I Lit century that elinieal medicine begun to UJl)ll'c

l'illlc• lhe importance and frequeney of idiosyncrasies. Hyde Snllm· 
1 I HIIH) showed clearly that inhalant and food idiosynemsies played 
11 p11rl in asthma and that the tendency to such idiosyncrasies might 
1 ... l'nlllilial, eighty-four of two hundred and seventeen asthmatics 
f{l\'ing a family history of asthma. Charles l31ackley ( 187:1) ex)wri
n••·nlt·d on himself and showed that hay fever was due to gruss 
potlll'n in the atmosphere. He was the first to use the skin us 11 nHliiiHI 
"' lt·sling a subject's idiosyncrasy. In the 19th century also, ennw 
1111i111al experiments in this field. Magendie (1839) found that ami
lllllls which came to no harm after a first injection of albumen, we1·e 
111111k ill and died by a later injection. A similar type of reaction wn11 
11l.,o found by von Behring ( 1893) who referred to it us n "pnm
d .. xical reaction". 

11 was not, however, until the turn of the present centur·y that ll 
lll'l'ame gradually recognized that idiosyncrasies in clinical medidrw 
1111d these paradoxical reactions in experimental animals wer·e linked 
logl'lher by the same basic immunological and chemical mechanisms 
1111d that human idiosyncrasies were linked by heredity. 

In a series of classical experiments Charles Richet appr·ecial(l(l 
111:11. he was dealing with a fundamentally new mechanism of disenstl 
which he and Portier (1902) termed anaphylaxis, meaning "without 
proll'ction". Their basic concept being that a substance whieh wali 
rc·lalively harmless on first injection might, on reinjection, heconw 
~.,.,.!'rely toxic in its action when given in the same or even smallt•r· 
dosage after an interval of several days. 

In the following year, 1903, Arthus produced local skin necrosis 
by repeatedly injecting (every sixth day) small amounts of horse 
··•·r11m into the skin of rabbits, a reaction now known as the Ar·thus 
l'lll'nomenon. Here was the first example of local tissue neei'Osill 
o·ausl'd by repeated injections of an otherwise innocuous suhstant!tl. 
:\ rllnts also showed that the local reaction was linked with generul 
llnaphylaxis, for animals sensitized locally were killed by subsequent 
i nlra venous injection of horse serum. 

In 1905 von Pirquet and Schick described serum sickness, corn
hining the results obtained from animal experiments with clinicnl 
lindings in man. In the same year Czerny (1905) was linking asthma, 
,·asomotor rhinitis and eczema under the concept of an exudative 
diathesis and in 1906 Wolff-Eisner suggested that hay fever was 
I i 11 ked with anaphylaxis. 

The word Allergy was introduced by von Pirquet in 1906. It wus 
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derived from two Greek words, a.Uo~ meaning altered and epyov 
meaning energy or action. The word, therefore, means literally, an 
altered action. von Pirquet used· the word in the sense of an exces
sive or diminished action-the changes in condition of the organism 
brought about by contact with some organic or inorganic toxin or 
other. Pollen, foods and other organic substances giving rise to 
idiosyncrasies came within his definition of an allergen, although 
he was studying human reactions to sera, tuberculin and vaccines. 

von Pirquet described in the following year (1907) the delayed 
reactions to tuberculin which occurred in human cases of tubercu
losis and which had been previously reported in tuberculous animals 
by Koch (1891). 

Besredka and Steinhart (1907) described the process and at
tempted to explain the mechanism of desensitization which they 
called anti-anaphylaxis, and a few years later (1911) Noon described 
the first successful use of inoculations as prophylactic treatment 
against hay fever. 

In 1909 Gillette called attention to the similarity between ana
phylactic shock and asthma, as did Biedl and Kraus in the following 
year. It was, however, Meltzer's article in 1910 which brought wide
spread notice to the similarity between anaphylactic shock in guinea 
pigs and asthma in man and he suggested that asthma was an an
aphylactic reaction. This article focussed attention on the possi
bilities of a new approach to asthma, linking idiosyncrasies in man 
with the new understanding of anaphylaxis. Asthma became ac
cepted by many as an "anaphylactic disease". 

In 1910 a new contribution was made relating to the mechanism 
in anaphylaxis-Dale and Laidlaw demonstrating the marked simi
larity between anaphylactic shock and the effect of histamine in ex
perimental animals. 

In the same year, 1910, Eppinger and Hess introduced the concept 
of vagotonia and Staiible the concept of the "eosinophilic diathesis". 
Eppinger and Hess instanced asthma as a classical example of vago
tonia which also included urticaria. Staiible (1910) using the eosino
phil cell as the index linked asthma, eczema, urticaria, angioneu
rotic oedema and various intestinal disorders. Schloss two years 
later (1912) reported urticaria, angioneurotic oedema and eczema 
occurring as idiosyncrasies to certain foods and used skin tests to 
identify the causative agents. 

At the same time Doerr (1913) gathered under the term Allergy, 
all the phenomena of altered reaction, hypo- and hyper-sensitivity 
in man and also in animals (animals were not included by von 
Pirquet). 

In 1913 Longcope described lesions resembling glomerulonephritis 
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111 ollllllllllr-4 suh.ic•c·ll·cl lo I'C'(H'tllc•cl in,jcoC'Iions ol' foi'C'ilo(n pi'Olc•in. This 
1\1111. w11s one• ol' lht• c·m·lit•sl suggc·sling an nllt·•·gie lllt't'hnnislll us till' 
lllll"t' ol' nc•phrilis unci Jo(nve furlhe1· t~viclmwc~ of 11 l'ol'dlo(n Jll'oldn, in 
ll11t•ll hatr·mlcoss, c·nusing lissuP damage on l't'(H'alt•cl in.it·t~tion. 

111 IIHU Coolw ancl VandPI' Veer eondudt•d a eardul study ol' lwn~
tlll\' 111 nslhma and hay fl~ver and lhis was l'ollowl•d hy 11 lllllllht•a· 
ul ••111'11 sluclit's which hrought out the lll'redilary nalu•·c~ of sonw of 
lit" 1111l111'nlly oc·eurring allergies in man. 

111 111:.!11 Cot' a used the word allergy for the he•·cdilal'i ly occu•·•·infool 
lt111111111 illnt•sses due to hypersensitivity, anaphylaxis for lhc mnni
rl•~lulions ol' artificially induced hypersensitivity, and hypersenlivc~
lll'~'i 11s I ht• overall term to include both. 

This was soon apparent as too narrow a use for the word nllc~J'f.IY: 
llttwn·pr in 1923 Coca introduced the word atopy, a word mc•nnillfool 
"a.lrullf.:t' disease". Atopy was a term to include those allcH'foolie diN· 
, .... ,, .. , of a hereditary nature and which occurred natul'lllly. Coc·u 
l11lo·r ( I!H!i) defined atopy as a "type of hypersensitivenc~ss pc•c•ulhll' 
lo 11111n, subject to hereditary influence, presenting the dw•·nc•lt•a·islic' 
lllllllt'diale whealing type of reaction, having the drculalinfool nnli
hod,\' n·agin, and manifesting peculiar clinical syndro11ws sul'la IIN 
lllllhllla and hay fever." 

The· proof that there were "circulating antibody reagins" wns 
tll•oo'o\'t'rt~d by Prausnitz and Kiistner in 1921. They showed lhnl. 11 

l'"'•ili\'t' skin sensitizing factor was transferable by the se•·um of 11 

llt'll.,ilivP person to the skin of a non-sensitized person. Kiislnc••· wnN 
tllh·rgit~ Lo fish. A small amount of his serum was introduct•d inlo 
ll••· sldn of a non-sensitive patient and subsequent testing of thiN 
pu•,o;i\'l'ly sensitized site resulted in a positive reaction, while a c~on
lt"l lt•sl elsewhere on non-sensitized skin was negative. This WIIN 
1111· long awaited proof which had previously only been hinted nl. 

c .. ca and Walzer and their colleagues later made extensive sludic•N 
• ol I la is phenomenon and Coca termed these antibodies "atopk 1'1'11· 

11"'""· It was by using serum containing atopic reagins transfm'l'c•cl 
'" 11 non-sensitive patient that Walzer (1927) was able to show Lhnl 
1111allt•red proteins were absorbed unchanged from the alimentary 
t'lln:tl and so explained the specificity of foods as allergens. 

In l.he early nineteen twenties also, Zinseer (1921) was carryinfool 
11111 his studies on bacterial allergy. He gave convincing proof of two 
dil'l't·rcnt types of immunological response to the tubercle bacillus, 
lltt· anaphylactic type from the nucleoprotein fraction of the bacillus 
1111d lhe delayed tuberculin type from the "residue antigen". Two 
~· .. 11rs later he and Parker recorded the findings of chemically similna· 
••11hslances in other bacteria they investigated. 

i\1. lhe same time, Verkoeff and Lemoine (1922) using lens tissue 
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for intradermal testing, found positive reactions in paticnls who 
developed "endophthalmitis" after operation. Uhlenhuth had shown 
in 1903 that lens tissue was antigenic. Verkoeff and Lemoine put 
forward the theory that the inflammatory reaction in the eye fol
lowing trauma to the lens was caused by the development of a sen
sitization to lens protein. A few years later, in 1925, Woods intro
duced skin tests with uveal pigment solutions in sympathetic 
ophthalmia, and following this with further contributions to the 
understanding of allergy in ophthalmology. 

In 1923, Duke recorded a series of observations showing how 
physical agents, light, heat, cold and mechanical irritation, were 
capable of producing various symptoms such as asthma, rhinitis, 
urticaria, etc. He introduced the term physical allergy for such reac
tions. However, no antigen-antibody reaction was proven and so the 
inclusion or otherwise of this concept as an allergic mechanism has 
remained controversial. 

Around this time, also, studies in contact dermatitis were being 
actively pursued. In 1924 Low described how primula leaf when 
first applied to the skin gave no reaction, but when repeated, a 
dermatitis was produced after a few weeks. Two years previously 
Spain ( 1922) had found that when the oil of poison ivy was applied 
to the skin of adults sixty-five per cent reacted but that the skin of 
infants did not react to the first test. He thus excluded the action 
as being primarily an escharotic effect. In 1926 Block and Steiner
Wourlisch showed that by repeated application of an extract of 
primula to a limited area of the skin they could sensitize the entire 
surface of the skin of all their (twelve) subjects. In the following 
year Cooke and Spain (1927) showed that the alcohol-soluble frac
tion of poison ivy when applied as a "patch test" produced the 
typical lesions of dermatitis. Within a few years the use and value 
of the patch test in dermatology was being demonstrated. 

In 1928 Shwartzman described a local tissue reaction to bac
terial filtrates now known as the Shwartzman phenomenon. He 
found that if a bacterial filtrate was injected intravenously, there 
appeared in four to five hours, at the injected skin site, a local in
flammatory reaction developing into a haemorrhagic necrosis. It 
has since been shown that not only the skin can be affected but 
many other organs such as the stomach and intestines, the peri
toneum, liver, joints and testes. Many other bacterial, viral and other 
filtrates can produce the same result and the preparing and the 
exciting factor need not be the same. 

Cardiovascular disorders were beginning to be linked together 
with bacterial allergy when in 1926 Swift correlated bacterial aller
gens with rheumatic fever, a viewpoint supported by Coburn (1931). 
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l11 111:1·1 Si111o11 111111 Hui'IH•IIIIIIIIl show1•ll lhul llll'rl' wus llo uhsolul1• 
dlll•·t••flliulioll hi'IWI'I'Il ulopie 111111 11011-alopil-. JII'I'SOIIS, for hy 1'1'· 
l"''ll"d inlrulll'rlllul injl'dioll of quilt• small qualllilit•s of ~llillt'll pif.( 
•u·1 11111, st•nsilizalioll Ol'l~lll'l'l'd in ont• hundn•d pt'l' e1•nt of Llu•il· suh-
1•·• h. 'l'h1·~· also shmVI'd that st•nsilizalion was first of the "luht•l'-
1 111111 or cll'layl•d type", and later, al'ler eonlinued injedions, posiliVt~ 
'uluu•·ous n·adions of the "immediate whealing o1· lll'lieal'ial lypt~" 
I 11"1'111'1'1'1 J. 

In I !l:l!'1 Squie1· and Madison showed that in con valeseencc from 
llfllllnulol'ylosis due to amidopyrine, the application of this suh
"lillll'l' lo the skin produced a fall of white cells with a positivt~ sldn 
11'111' I io11. Thus an allergic reaction to amidopyrine was the husis ol' 
!111• u..:ranulocytosis. 

111 1!1:1-J Burky introduced a new method of sensilizing animuls lo 
I'' .. l,·ins of relatively low antigenic power by the addition to Llu•111 
111 ·.laphylococcus toxin. Lens tissue was incubated in hor111on1• h1·oth 
1111d llu~ sterile tubes inoculated with toxin-forming slaphylm~oi'I'IIK 
IIIII'I'IIS. After ten days incubation, 0.5 per cent trikn•sol wns uddc•cl 
'""' llw solution filtered through a Berkefeld V. fill<~•·· With lhiK 
l•·11·. loxin solution he was able to produce sensitivily lo h•ns p1·otc•iu 
111 rahhils quite readily and regularly, although in his expt~rinwntul 
" .. rk during the previous eight years he had been unahle Lo pi'Odllc'l' 
•oul i~fadory sensitivity to lens protein by the usual methods with 
•ollnpll' lens extracts. In the same way he easily produced a murlu•cl 
··•·n~ilivity to ragweed pollen in rabbits, although it was t'ollllllllll 
"'P''I'il'nce that using pollen extracts only, it was difficult lo ohluin 
1111,\' satisfactory degree of sensitization in rabbits. Using Lhe Sllllll' 
l•·o·hniquc he also showed, that rabbits could be sensitized Lo Llwi1· 
""' 11 muscle. 

In l!l36 Swift and Schultz confirmed Burky's observations wi lh 
"I h•·r proteins and bacterial toxins. They found a "synergistic t~o•uli-
1 11oning" when diphtheria toxin or streptococcus toxin was usc•cl 
will1 scrum. 

In l!l36 Landsteiner provided the basis for our present knowlc•clf.(l' 
I hat a non-protein substance can attach itself to a normal IH'oldn 
of l he body, thus forming a new protein substance capable of sti
nllllaling the production of an antibody specific for the chemknl 
·o~thslance which attached itself to the protein. This explained how 
pn·vious idiosyncrasies to drugs and other chemicals could in fud 
l11• specific allergic reactions. 

In 1936 Sikl described myocarditis with many eosinophils in n 
pa I ien t who died of exfoliative dermatitis following arsenic and lw 
·.uggested that the myocarditis might represent an allergic rcadiou 
I•• I he drug, and in the following year Clarke and Kaplcn ( I u:s 7) 

li .AI.I.IliiGY 
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described myocarditis in human scrum sickness. In 1 !l42 Frcneh and 
Weller showed that hypersensitivity to drugs could produce local 
collagen degeneration. 

In 1942 Rich discussed the role of hypersensitivity in periarteritis 
nodosa and recorded seven such cases developing during sulphona
mide therapy. Later, in the same year, he described another case 
resulting from a sulphonamide reaction. 

In the following year Rich and Gregory showed that destructive 
and fatal vascular reactions could be produced in animals by sub
jecting them to a protracted hypersensitization reaction. They pro
duced glomerulonephritis in rabbits with horse serum or egg al
bumen in amounts that permitted some to remain in circulation 
until the antibody made its appearance. 

In 1942 Harley used the term allergy to include 1. Hereditary 
Allergy; 2. Bacterial Allergy; 3. Allergic Contact Dermatitis, and 
4. Serum Sickness and Drug Allergy. Hypersensitivity was still used 
as a comprehensive term to include "all forms of increased reactivity 
in man and the lower animals which are considered mediated by 
special mechanisms." 

In 1943 Haxthausen established proof of the existence of anti
bodies in contact dermatitis in animals. He showed that antibodies 
from guinea pigs previously sensitized by contact with dinitrochlor
benzene became transferred to the skin of a joined partner. 

In 1945 Chase showed that passive transfer of tuberculin sensi
tivity could be accomplished by transferring washed living mono
nuclear cells from a sensitized animal to a normal one. This gave 
the long sought for confirmation that the tuberculin reaction was 
in fact an antigen-antibody reaction. 

In 1946 in their book "Allergy", Urbach and Gottlieb wrote that 
"In Europe today, the viewpoint is generally accepted that an anti
gen-antibody mechanism represents the basis of all allergic hyper
or hyposensitiveness." 

In the following year, 1947, Cooke in his book "Allergy in Theory 
and Practice", wrote "Allergy was such a short, neat and expressive 
word that by a sort of common consent it has been appropriated and 
is now generally used to designate a special group of diseases in 
man. On account of the interrelations of the various antigen-anti
body reactions of man and of animals and the pressing need for a 
concise over-all word for all such reactions, "Allergy" should be 
selected as that word." Cooke suggested the dropping of the cumber
some word Hypersensitiveness and other unsuitable terms such as 
Hyperergia and Pathergy and Idiosyncrasy. Atopy he suggested 
should either be dropped or re-defined to designate the immediate 
whealing type of spontaneous allergy. 
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111 Ill Ill Coolu• cldinPcluiii'I'KY .fls till llltllli/'t•sltllinn.~ I'I'SIIIlilltl /'1'11111 
Hlllirl•'ll St'tl.~ili:t•tll'l'll rt•w·/inns tllltl niiiiJ 1/wst•. lit• Wl'oll• lllnl "suh
•ollllll'l'~ in lllt'lnsPivt•s usually llannlt•ss, by "inclil't•clion" (inclil't•t•l 
"' lio•ll) proclllt'l'cl profound and evt•n ldllal dfeds upon lissut•s ht•
'''"'"' of 1111' t•xistt'IH'e of a specific. cellular sensitization, for st•nsi
lil•·d t't•lls wht•n co111hined with an antigen see111 to liht'l'llll' sollll' 
Ill"''' 111'1ivt• suhslanee or poison and the rcsulling reaction consli-
1111•"• llllt•rgy." ... "But it is necessary to go a step further and np-
1" ····i111t' I ht• fad lhal all anligcn-:mtihody read ions arc not id<•nlknl. 
Tilt' lisslll' responses vary with the nature of Lhc antigen, lyp<' of 
'..tl 111' irnnHIIWiogicalmcchanism involved." He cited thn•t• diff<'l'l'lll 
I·' 1 ~~·~. of allcrgy--"that occurring in a ragwccd-scnsi Live llny feVI'I' 
l'lllrt·nl. lllc delayed reaction of the tuberculin type and the dt•l'lllll· 
11111· lypt• hy contact with poison ivy.'' 

In I !)-1/-1 Haffel took tuberculin allergy a stage further wht•n lit• 
'"'""~'d that hypersensitivity similar in all rcspcds lo lllhl'l't'llllu 
'•''"'•ili\'ity could be established by the injection of luiH'I'I'.IIIo-pl'oll'lll 
1111\t'd with a lipid fraction of the tubercle bacillus. (Neilhl'l' Nllh· 
'""'"''' alone will induce this type of sensitivity). lie found lhnl 11 

I11Kh d!'grcc of tuberculin sensitivity could be cslahl islll'd wi I llou I 
1111,\' t'oncomitant enhancement of resistance to infection. 

l11 llw last ten years additional work, clinical and pathologil'nl, 
l1w> 1'11 rlhcr strengthened this concept of allergy and has hrough l out 
llll"l'l'asingly its importance in medicine. Interest in allergy has ht•t•n 
''"'sidcrably stimulated by the wide range of diseases n•lit'Vl'd ol' 
11111dified by cortisone and corticotrophin. Freund (1957) has poinlt•d 
11111 how during the last eight years or so a new group of <'X(H'I'i
''ll'rllal diseases have been discovered, diseases due to scnsitiznlion 
"•I h organ-specific antibodies. Experimentally produced eiH'I'phnlo-
111,\Tiitis, neuritis, uveitis and testicular damage can he prod111~ed in 
1111in~:~ls by the injection of a suspension of the respective Lissui'S to 
1111 i<' h adjuvants or potentiators~paraffin oil, killed acid-fast hnc illi 

have been added. 
There is now much support for the belief that various IWI'Volls 

d ist•ascs in humans~encephalomyelitis, the Guillain-Barr{•'s syn
d ro111c, various diseases due to demyelinization~resul t fro111 1111 

ullngic mechanism, and some~the Guillain-Barre's syndrome and 
.,,Hue induced neuritis~have been shown to respond to cortiso1w 
!l;raveson, 1957). 

In the field of haematology Ackroyd (1952) has shown that 
Ill rombocytopenic purpura due to Sedormid is due to the dcvelop
lllt'llt of an antibody that destroys platelets. He points out thal sillt'l~ 
pl:d('lels and capillary endothelium are antigenically related lh1• 
IIH'!'hanism whereby the vascular lesion is produced in purpura is 
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similar to that which causes thrombocytopenia, i.e. an alll'l'f(it~ 

mechanism. 
It is hoped that this brief historical review will have given the 

reader an idea of the present concept of allergy. 
Allergens, it has been seen, may be derived from otherwise inno

cuous substances such as foods or inhalants or non-pathogenic or
ganisms, from drugs and other chemical substances, from tissues 
altered by adjuvants, or from bacterial or other pathogenic organ
isms. Some of these allergens only sensitize people who have a 
natural tendency to become sensitized while others sensitize all 
people. 

It has been seen that various types of tissue reactions occur as 
the result of allergic mechanisms. A simple and practical classifica
tion is: I. The immediate whealing type of reaction, and II. the de
layed tuberculin type, which also includes the delayed drug allergies. 

Hartman (1956) in a comprehensive review suggested a useful 
classification of allergic disorders based primarily on the predo
minant type of tissue reaction. Allergic disorders with: 

I Anaphylactoid tissue reactions, e.g. asthma, hay fever, eczema, 
mild serum diseases, etc. 

11 Necrotizing tissue reactions. 
(a) cell selective, e.g. Rh sensitization, agranulocytosis, haemo

lytic, anaemia, etc. 
(b) tissue selective, e.g. acute dermal necrosis, encephalomye

litis, demyelinizing diseases, etc. 
Ill Granulomatous tissue reactions. 

(a) Tuberculoid type, including sarcoidosis. 
(b) Rheumatoid type, including rheumatic fever. 

IV Hyalinoid tissue reactions. 
(a) collagen diseases. 
(b) amyloidosis. 

Hartman, under the above headings, further classified allergic 
disorders into three clinical groups. I. Those disorders always or 
usually allergic in origin such as hay fever; 11. Those disorders in 
which allergy is considered frequently a cause such as glomerulo
nephritis, and Ill. Those disorders in which allergy is uncommonly 
a cause such as scleroderma. 

To some, the exhaustive lists of diseases which have been sug
gested as allergic would seem, possibly, to be too comprehensive, but 
this only illustrates the difficulty of drawing a sharp line in allergy 
in our present stage of knowledge; i.e. our present difficulty in 
deciding how important a part an allergic mechanism plays, and/or 
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"""' c·urnuronly, iu pr·eulul'iu~ e·e•r·l11i11 ilhwsst•s 111 pn•sc•nl t'tlllslclt•r·c•cl 
lc111 de•rlllll'. ( lnly I he• fuhrn• e'llll I PI I. 

\\'llh lhl' e·oull'llls of lhis e·h11plt'l' in mind, llw t'linie·i1111 muy wc•ll 
lulluw 11 silllplt• unci c·onvc•nlional suhclivision of nllt•r·~y us follow11: 

The• inJnu•cliah' whc•aling allt••·gh•s;· hay ft•vc•J' nncl vnsonwlor· 
rhinitis, asthma, infantile eezema, urlieal'ia ancl nn~ionc•ur·otk 

uc•cle·ma, foocl alle•·giC's an cl (sometimes) migraine~; wlwlhc•r· ol' 
nul lhc•J'l' is a hereditary factor proven. 

'J llrug allergies --immediate and delayed, includin~ :ow•·um diN· 
c•usps ancl anaphylactic reactions in humans. 

:1 .\ ll•·•·gic contact dermatitis. 

Jlal'll'rial allergies. 

;, .\naphylaxis, Arthus Phenomenon and other artifidnlly inchwc•cl 
rc·adions in animals. 

Jly l'ommon consent the concept of hypo-allergic n~ndionH 111111 
lt~·•·n dropped. 
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11. PREVALENCE OF ALLERGY (NATIJHALLY 0CCIJIUUNO TYPE) 

An accurate assessment of the prevalence of the naturally ocem·
ring allergic diseases is at the present time difficult. There arc still 
difficulties with regard to what should be included. For example 
there is even now much sincere disagreement as to what manifesta
tions result from food allergies and as to the prevalence of allergic 
reactions to foods. 

As an example of the present diversity of opinion with regard to 
this, the findings of Loveless (1950) can be instanced. She found 
from a poll of 191 specialists in pediatrics and allergy in the United 
States that 1.5 per cent of 245,000 patients were considered allergic 
to milk whereas the figures suggested by Rowe, Randolph and Rin
kel would be five to ten times higher. In the same way she obtained 
information that ingested corn in the United States caused allergic 
symptoms in 0.16 per cent of 45,000 patients in contrast to an incid
ence of 16 per cent to 30 per cent by Rinkel, Randolph, Rowe and 
Crandall. 

At present, therefore, any estimate of the prevalence of allergy in 
a population can only be a rough estimate and is likely to be affected 
to a certain extent by the views of the investigator. 

Prevalence Studies in the United St.ates. 

Vaughan in 1932 estimated the prevalence of allergy in the village 
of Clover in Southern Virginia comprising 508 individuals. He 
classed as major allergies, asthma, hay fever, eczema, urticaria, 
recurrent headaches or indigestion for which foods were known to 
be responsible. A total of 10.8 per cent were found to have or have 
had major allergies. Minor allergic manifestations at one time or 
another were found in 48.1 per cent, making a total of 59 per cent 
of the population who had or had had allergic manifestations. The 
manifestation of minor allergy included a great variety of symptoms 
(quoted Vaughan & Black, 1954, p. 95). 

Jimenez (1934) in an investigation of 6,935 students of the Uni
versity of Michigan considered 35 per cent as sensitized persons. 
This included those who had or had had asthma, hay fever, rose 
fever, eczema, gastro-intestinal upsets, food idiosyncrasies, frequent 
colds and headaches, etc. Based on the family history, another 20 per 
cent were considered potentially allergic, making a total of 55 per 
cent being considered allergic or potentially allergic. 

A few years later Pipes (1937) at Jackson, Louisiana, investigated 
700 residents and students at the secondary schools and university. 
Forty-nine per cent were found to have allergic manifestations, 1.6 
per cent had major allergic symptoms and 35.8 per cent minor 
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.,, IIIJIInnl~. A~ with \'nughnn's study, llu• illl'idl'lll'l' ol' l'ood nlh•l'lo(y 
1\ 11'1 high. 

Sc•rvit'l' ( 111:111) nl. Colomdo Spri11gs i11v1•stigall•d through tl'llint•d 
111\l''llignlors olll' lhousa11d familit•s, :Htll Jll'l'sons, and l'ound thnl 
'!'1 .11 Jll'l' 1'1'111 had Ill' had had ont' o1· mor·t· major· allt•r·gie manil't•sln
linn, i.t•. nslhma, I'I'Zt•ma, migrairw, urtiearia and/o1· gasll'll-inlt•stinnl 
ullc·r~~·. 

11 is from IIH'se early studies and from the suhscqm•nt dinknl 
opinions of olhl•r worl<crs in this field that there is now f.:I'IWI'III 
uf111'c'llll'lll in the United States literature that some 10 llt'l' l'ent ol' 
1111' population arc subject to major allergic illnesses and that somt• 
111 pc·r l'l'llt to 60 per cent suffer from minor allergies ( Vaughnn nncl 
1\lul'l\, l!lfi4). 

,.,.,.,.,,l'nce Studies in Europe. 

/Jt'IIIIHlrk. Schwartz (1952), based on careful personal study ol' 
I .'/\111 pt•rsons, estimated the prevalence in Denmark of asthmn ns 
I Ill p1•r eent, hay fever 0.30 per cent, vasomotor rhinitis I AO Jlt't' 
1'1'111. Besnier's prurigo 0.10 per cent, eczema 4.60 per ('.cnt, ut'lil·nl'in 
1.:~0 pt·r· cent, Quincke's oedema 1.45 per cent and gastro-inl<•slinnl 
•dll'l'gy 0.10 per cent, making a total of 16.16 per cent. If migrnin1• 
ul 1.111 per cent is included the total is 20 per cent of the population. 

fo'i11land. Eriksson-Lihr (1955) draws attention to the findings ol' 
l'•·llorwn and his colleagues at Turku where they found that ol' 
I .H:I:! children aged 7 to 14 years, 6.8 per cent had allergic manil'~·stn
ltnns, 7.:~9 per cent of 2,312 boys and 6.23 per cent of 2,520 girl~. 
lnf:nrlilc eczema had a prevalence of 3.0 per cent, urtical'ia :J.2 pt•t• 
1'1'111. asthma 0.6 per cent, rhinitis 0.4 per cent, "other allcrgit•s" 
ll.fi lll'r cent, making a total of 6.8 per cent. 

llrifain. The following figures are quoted from Reports (No. 7 ntul 
;-.; "· \I) issued from the General Register Office of England and W nlt•s 
lt,v ils Chief Medical Statistician W. P. D. Logan, of analyses of lht• 
~·linical records from April 1951 to March 1954 of ten selected gt•n
•·ral practitioners. The figures give an average annual rate of pa
l i•·nls eonsulting their doctors for allergic illnesses. It is to be hot'IH' 
i 11 111 i nd that the services of a general practitioner in Britain arc fl't•t~ 
und I hat any drugs prescribed are issued at a nominal fee. Thus nil 
palit•nts with active disease requiring either advice or mcdidnnl 
lrl':llment will attend their doctors. It is, however, probable that mild 
11rl icarial cases would not visit their doctors, nor possibly would 
nlildt•r cases of migraine who would no doubt treat themselves with 
a'ipirin or codeine. The figures, therefore, will indicate active illness. 
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In males (all ages) asthma had a prevalence of 0.86 per cent, hay 
fever 0.44 per cent, urticaria 1.38 per cent, "other allergic disorders" 
0.30 per cent, making a total of 2.96 per cent. If eczema 1.43 per cent 
and dermatitis 1.48 per cent are added, the prevalence would be 4.87 
per cent, just under 5 per cent. 

In females (all ages) asthma had a prevalence rate of 0.77 per 
cent, hay fever 0.47 per cent, urticaria 1.62 per cent and "other 
allergic disorders" 0.43 per cent making a total of 3.29 per cent. 
With eczema 1.37 per cent and dermatitis 1.53 per cent the total is 
6.19 per cent, a slightly higher figure than in the males. The addition 
of migraine 0.38 per cent in males hardly affects the total figure, 
while 0.93 per cent in females brings the total figure in females up 
to 7 per cent. 
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THE PREVALENCE OF ASTHMA 
Introduction. 

Knowledge of the prevalence of a disease not only gives us a 
measure of the load imposed by the disease on a community, but is 
of value for the light it may throw on the aetiology and natural 
history of the disease. Comparative studies by showing similarities 
or differences may well guide us more surely on fundamental aetio
logical factors than isolated individual studies. 

In asthma, differing climatic conditions, differing environments, 
differing ways of life and social conditions, differing racial charac
teristics and sex and age differences have all been considered to play 
important parts in its aetiology and natural history. Careful com
parative studies of the prevalence of asthma in different communi
ties would be one method by which the relative importance of these 
different factors could be assessed. 
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In uss1•ssinf.( lh1• valu1• and lllt'aning of prl'\'alt•IJt'l' sludit•s 1'11r1• 
11111sl l11• lakl'll to nolt• lhl' t•xad dt•finition ol' asll1111a IISI'd 1111d 
ll'lti'IIH·r it includt•s inadiv1• as well as adivP aslhmali1's, lh1• 1111'1hods 
ll'o~'d lo t•slahlish lhP population at risk and thP lllllllhl'l' of uslh
lllldil's, 1111' aw~ and SPX distribution of the population, and lht• Yt'al' 
of I'Xaminalion. Eaeh of these factors al'feds the n•sullant. l'igul'l' 
1111d only hy most eareful comparison can one hope eventually lo 
II'•"I'SS Lhe effect of different modes of life, different c.limalt•s, l'k. 

t·:, rope. 

llrilain: Asthma was the cause of rejection of O.!J tH~I· l'l'nl of' 
·'"ung men aged 18 to 19 years medically examined for tht• i\rnwd 
Fort'('S ( \Villiams, 1952). Among university students, in I ll·1H r,o 
!look at Cambridge found that of 1,786 students medically t•xalnint•d, 
: •. ti pl'r cent gave a history of asthma and 2.4 per cent hud ul'livt• 
aslhnw, while at the University of Wales, Hitchens found that of' 
1.1 !ll'l students, 3.1 per cent gave a history of asthma and 1.7 IH'I' 1'1'111 
lt:td active asthma (Williams, 1952). Grant (1957) in a lll!'dit•al 
·.tudy of 4,571 students at the University of Wales, found that. :1.:1 
pn ecnt gave a history of asthma and 1.9 per cent were still having 
:dlacks. Grant (1957) gave figures strongly suggestive that asthn1a 
ll':ts more prevalent in university students than in the geneml popu
lation at that age-group. 

Boughly it would appear that some 2.0 per cent of uniwrsily 
~ludents in Britain have active asthma and between 3.0 and .J.() JH'I' 
,·,·n t give a history of asthma. 

During 1946-47 Stocks in a two-monthly survey of illnesses in a 
random sample of a canvassed population of 37,458 persons ag!'d 
lli and over, selected with proper regard to regional distribution and 
rt·presentation of urban and rural districts, found the mean monthly 
pr<'Yalence of asthma to be 0.9 per cent (Williams, 1952). 

In 1954 two general practitioners from Barrow-in-Ful'll<'ss, 1111 
i11dustrial town in the northwest of England, found that in llJt•ir 
pradice of 4,000 patients, 1.7 per cent consulted them on account. of 
as I h m a (Hamilton and Bendowski, 1954). 

The General Register Office of England and Wales under thl' 
1~11idance of its Chief Medical Statistician, \V. P. D. Logan, has pub
lished an analysis of the clinical records from April 1951 to March 
I !lf'11 of selected general practitioners. The following is an extmd 
from these publications. The overall figure of the prevalenee of 
:tslhma 1951-54 was 0.85 per cent as estimated from ten general 
praditioners covering a population of 36,889 persons of all ages. In 
l!l!il-52 in eight practices, the prevalence was 0.97 per cent; in l!Hi2 
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in 9 practices (with addition of one practice with a prcvall•ncc of 
0.7 per cent), the prevalence was.0.83 per cent, and in 1953--54 in 
9 practices the prevalence was 0.74 per cent. It is interesting to sec 
that the prevalence of asthma is not of necessity constant each year 
even over a period of three years. 

That both age and sex have an affect on the prevalence of asthma 
is shown in the following table: 

Ag.es 

0-14 
15-44 
45-64 
65 plus 

Prevalence Analysed by Age and Sex. 

Males 

0.97% 
0.64% 
1.07% 
1.00% 

Females 

0.51% 
0.70% 
1.25% 
1.18·% 

It can be seen that in the 0 to 14 age-groups, males have asthma 
twice as frequently as females, whereas in the middle-aged and 
elderly, females have asthma more frequently than males. Asthma 
is commoner in both sexes over the age of 45 years than under 
this age. 

In Finland, Eriksson-Lihr (1955) recorded that of 2,176 recruits 
for the Armed Forces age 18 years, 0.9 per cent were rejected on 
account of asthma, a figure almost identical with that of Britain. 
From school records at Helsinki of 14,668 boys and 13,331 girls aged 
7 to 14 years, she found a prevalence of 0.4 per cent in the boys and 
0.3 per cent in the girls. She quotes figures from Turku by Peltonen 
and his colleagues showing that in a population of 4,832 school chil
dren aged 7 to 14 years the prevalence of asthma was 0.6 per cent. 

In Sweden, Kraepelin (1954), from school cards for the whole of 
Sweden, found the prevalence of asthma in school children 7 to 14 
years to be 0.73 per cent in both 1948/49 and 1949/50, populations of 
235,437 and 247,000 respectively. In March 1953 in Stockholm, after 
a personal interview with the school doctors of Stockholm the pre
valence of asthma was found to be 1.37 per cent of the population. 

In Norway, Claussen (1948) in a survey of 295,356 persons of all 
ages over a considerable area of Norway, chiefly in smaller country 
districts, found a prevalence of 0.4 per cent. He could find no obvious 
differences in the frequency of asthma as between coastal and inland 
districts but noted considerable differences in prevalence in different 
age-groups. The maximum prevalence occurred in males in the 60-65 
age-groups, 1.15 per cent, and in females, in the 55-65 group, 0.85 
per cent. 
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In /)t'llllllll'k, S1'hw11rll'. ( lllf1:!) in 11 vt•r·y l'lll'l~ful study of 1.71111 
JII'I''OIIS, I'IIJiotrJIIJt•cJ tJu• JII'I'VIIh'IH'I' of IISlhlllll Ill l.fll JH'I' (~('Ill of lJu• 
populnlion. 

In lht• Nl'llll'rillllll.~, Quarles van Uffonl ( 1!151) n•eords lhal of 
1'/1,'7:17 young nwn of military age, 0.!1:1 per eenl were found lo haw 
u•dlrrna. IL is of inlercsllhal in the lar·gcr towns of mo1·e than :!5,111111 
inll11hilanls, lhe prevalence was 1.18 per cent while in the smalll'l' 
nnt·s llrt• prevalence was 0. 77 per cent; a definite difference. 

In t;t•nwwu, Albrecht and Dwerstef (1957) as the result of dl'
nrlaril'.ing doctors in 1953 found the prevalence of astlunu lo ht~ 

ll.!tl JH'I' eent. 

,\'" 1'1/r America. 

ITnilt~tl States of America. One of the earliest estimates of llw pl't'

' :dt•nce of asthma was that of Frankel and Dublin ( 1 !117) who, in 11 

'"'"''''Y in the principal cities in Pennsylvania and Wesl Viq(inin 
lwl \\'t'l'n 1915 and 1917 of those who were ill on the day of visillnf(, 
lonnd a prevalence of active asthma of 0.04 per cent in iJII•I,H7:1 
pt·oplc. 

l.alcr studies have shown this figure to be excessively low. 
Sydcntricker (1928) in a study of the prevalence of various diH

•·ast•s at Hagerstown between 1921 and 1924 in a population of H,5H7 
f"rrrHI asthma to give an annual sickness rate of 0.41 per cenl. 

Collins (1935) in a canvassed population of 9,000 families, :111,1/ifi 
pc·rsons in eighteen states visited for twelve months between 1!12H :11, 
fonrHI active asthma to have a prevalence of 0.42 per cent. The fol
l"wing table shows his findings of the differing prevalence rah•s of 
111'1 i \'C asthma in the different age-groups: -

Under 5 years 
5- 9 

10-14 
15-19 
20-24 
25-34 
35-44 
45-54 
55-64 
65 plus 

0.33% 
0.45% 
0.31% 
0.07% 
0.19% 
0.41% 
0.37% 
0.60% 
0.75% 
1.00% 

Bigclow and Lombard (1933) in an assessment of chronic illncs!4 
in Massachusetts State in 1929-31, in a population of 75,668 hnsed 
on I :1,000 cases, estimated a prevalence of active asthma of 0.4!) Jll~l' 

t'l'lll. Hackemann (1931) based on admission to the hospital clink 
al Boston estimated the prevalence of active asthma as 0.5 per cent. 
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Rowntree et al. ( 1943) found in World War 11, that of 48,585 re
cruits for the Armed Forces, aged.18-19 years, asthma was present 
in 0.53 per cent and 0.37 per cent were rejected on this account. This 
figure for rejection is a lower figure than that for Britain and Fin
land for the same age-group. 

Hyde and Kingsley (1943) found in recruits to the U.S. Army aged 
21-44 years, that 0.7 per cent were rejected because of active asthma. 

Rowntree (1944) in an analysis of recruits to U.S. Army aged 
18-38 years found 0.75 per cent rejected on account of asthma. 

Vaughan in 1934, in a careful study of the inhabitants of Clover, 
Virginia, a population of 508, found 3.3 per cent had or had had 
asthma ( Vaughan & Black, 1954). 

Service (1939) in a canvassed population of 3,141 persons in Colo
rado Springs, found 3.6 per cent had or had had asthma. 

Rowe, (1937) among university students, population 1,000, found 
that 3.0 per cent had or had had asthma. 

Blanton, et al. (1953) in a study of 37,497 persons 1949/50, who 
were over the age of fifteen years, found that 2.6 per cent had or had 
had asthma. 

Dees (1957) records that during 1955, of 2,951 first visits or ad
missions of children to the Pediatric Department of The Duke Uni
versity Hospital, 274 asthmatics were seen, giving a rate of 9.3 per 
cent of all pediatric admissions. 

A survey of the literature of the prevalence of asthma shows that 
at present only a very rough comparison can be made. 

In Europe, the prevalence of active asthma in England, Denmark, 
Netherlands and Finland, is, surprisingly perhaps, very similar, all 
being around or just under 1.0 per cent. In Sweden the figure for 
children aged 7 to 14 years of between 0.7 per cent and 1.37 per cent 
would suggest at least a similar prevalence amongst the adults. The 
figure of 0.5 per cent for Germany is by comparison low, but as the 
authors point out this figure can only be regarded as a rough estim
ate as the returns from some doctors were unsatisfactory. The figure 
of 0.4 per cent for Norway is also rather low when compared with 
other studies in northern Europe and it would be of considerable 
interest to see figures of more recent studies from this country. 

Present studies suggest that roughly the prevalence of asthma in 
different countries in northern Europe may well be somewhat 
similar. 

The United States is of course a vast continent as compared with 
northern Europe, but it would appear that their prevalence figures 
for active asthma are in general lower than those of northern Europe, 
roughly 0.5 per cent as compared with approximately 1.0 per cent. 
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Fig. 1. 

-
I',,.,. iously published in the Proceedings of the First Intcrnnlionnl Conl(l'l'"" 

for Allergy, Easel, Karger, 1952, page 50 . 

. I rtt' of Onset of Asthma. 

Figure I shows the age of onset of asthma in one thousand mal1•s 
1111d one thousand females as found at the author's clinic. Il can h1• 
··•·•·11 that before puberty boys develop asthma more freiJUCIIlly Lhan 
girls, in a proportion of some 2-1; between puberty and the IIH'IIO
I':tllse more woman develop asthma than men, and that aflcr lh1• 
111\'IIOJlause the two sexes develop asthma approximately equally. 
1\lon~ recent studies by the author with Dr. Higgins of the Pneunw
, ... lliosis Research Unit Llandough, Cardiff, have shown Lhal of 
~~ ,01 K males and 16,592 females, asthma started in 38 per cent hl'l'or1~ 
lilt' age of 5 years, 54 per cent before the age of 15 years, (i7 JH'I' 

··•·11! before the age of 25 years and in 80 per cent before Lhc age 
col :1!1 years. A definite sex difference was found, 80 per ecn L of 
ll11· males as against 40 per cent of the females developing aslhma 
l•dorc the age of 15 years, and 90 per cent of the males as against 
; ;, per cent of the females developing asthma before the age of ar, 
,\Tars. Thus 25 per cent of the women, compared to only 10 per cell L 
'rl' I he men developed asthma for the first time after the age of :IG 
,\'I':II'S. 

/Jt·ul hs from .4sthma. 

The next table (A) shows the death rates from asthma as recorded 
h.v dcalh certificates in different countries. The figures represent n 
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TABLE A 
Mean Death Rates from Asthma per 100,000 of the Living Population 

Country 

Japan ...................................... . 
Germany (Federal Republic) ..... . 
England and Wales ................... . 
Ireland ................................... . 
Scotland .................................. . 
Netherlands ............................. . 
Italy ....................................... . 
Denmark ................................. . 
Norway .................................... . 
Spain ...................................... . 
Finland ................................... . 
France .................................... . 
United States of America ........... . 

Total ................................... . 
Whites ................................. . 
Others .................................. . 

New Zealand ........................... . 
Australia ................................. . 
Canada ................................... . 

Years in 
Survey 

1948-50 
1949-50 
1946-50 
1946-49 
1946-50 
1946-50 
1946-48 
1946-50 
1946-50 
1946-48 
1946-50 
1946-47 
1946-49 

1948-49 
1946-49 
1946-49 

I Total No. 
of years 

3 
2 
5 
4 
5 
5 
3 
5 
5 
3 
5 
2 
4 

2 
4 
4 

M Pan 
Hate 

15.7 
10.8 

7.0 
6.8 
6.2 
6.1 
5.9 
4.5 
4.3 
4.2 
4.1 
2.2 

2.2 
2.2 
2.2 
2.2 
2.1 
2.0 

comparison of the view of a large number of doctors in the different 
countries, whose medical standards are similar and which can 
probably be. taken as an average comparison in regarding the true 
death rates from asthma in those countries. They may well indicate 
the relative severity of asthma in these various countries and pos
sibly be a guide to the relative prevalence. The figures must, of 
course, be considered with a modicum of reserve. The figures for 

TABLE B 
Deaths from Asthma Compared with Other Well-Known Medical Conditions 

in England, Scotland and Wales for 1950. 

Condition M F Total 

Asthma 1,796 1,628 3,424 
Appendicitis .................................................. . 717 535 1,252 
Bronchiectasis ............................................... . 1,210 550 1,760 
Duodenal Ulcer ............................................ .. 2,143 411 2,554 
Diseases of Blood and Blood Forming Organs .. . 977 1,763 2,740 
Diseases of Liver and Gall Bladder ................. . 1,297 1,960 3,257 
Gastric Ulcer ............................................... .. 2,250 925 3,175 
Diabetes ....................................................... . 1,383 2,866 2,249 

Taken from Registrar General Statistical Review of England and Wales for the 
year 1950, Volume 1, Medical, London, H. M. S. 0. 



III•.I•INITION 1'111-:\'AI.ENCE I'IIIWISI'. A Nil CIIN'I'IIIII. I"At:'I'IIIIS 117 

1111l1111d unci Wnl1•s ltil\'1' hl'l'll lnl'~l·ly l'lll'l'ollol'llll•cl hy l'linil'lll sill· 
•ll•·" nf the• nulllol', 

The• III'XI tnhl1• (B) ~ivt~s 1111 intlknlion of Llw l't•lnliw impot'llllli'C' 
ul ele•ullls fro111 nslhmn liS c~OIIIJIIII't'tl with olher illtwsst~s ( Ht•f.(islt'IIJ' 
fic•11e•rul, I lli1ll). 

'I'll•· III'XI lnhlc•s (C. & I>.) (holh reproduced hy permission of J{llt'
w•' llu~;col from the Jli'Oeccdings of Lhc Fil·sL lnlcmalional Conj.(J'('SS 
nl .\llc·r~y), show Lhc relalive importance of Lhe allergic diseases liS 
cn111pun•cl wilh ol11cr common illnesses with regard to JH'evuletWc! 
u11cl ine·upal'ily, England and Wales. 

TABLE C 
lltc•cm Monthly Prevalence Rates per 100,000 Population. 

o I loo· ~lonlhly Periods being evenly distributed from May 1946 till Apdl 11147). 

., ....................................... .. 
1111 I I 1'\'C'I' ........................... . ........................................... 
,\llocttlc- Ecz~ma .................. .. 
Mlttculno· ............................ .. 

904 
168 

26 
9 

250 

Pernicious Anaemia ............. .. 
Other Specified Anaemiu ....... .. 
Undefined Anaemia ............... . 

Anaemia, all forms ............... .. 

1,357 Heart Disease of Rheumatic 

lulll'l'l'lllosis-Pulmonary ....... . 
All sites ....... . 

lullocc·nzn ............................ . 
lw·olrk IJicer ...................... .. 
llu .. do·unl Ulcer ................... .. 
l'c pile· & Anastomotic Ulcer ... 

I lor .. nic· Bronchitis ............. .. 
I lor .. nic· Nasopharyngitis ..... .. 
~.luu .... i 1 is ............................. . 
... /.1'11111 ............................... .. 

lndu,;lc·ial Dermatitis .......... .. 

280 
374 

1,326 
476 
516 

48 

1,040 

3,110 
7,452 

126 
289 

52 

lll,·uncaloid Arthritis ............ 419 
lhlc·" Arthritis ..................... 39 
''l'""dylitis ........................... 14 
flll11·r Ac·thritis ..................... 1,058 

.\11 forms of Arthritis ............ 1,530 

Origin ............................... . 
Valvular Diseases of heui·L not 

said to be rheumatic .......... .. 
Coronary Disease, Angina ...... .. 

High blood pressure .............. . 
Diabetes .............................. .. 
Simple Goitre ...................... .. 
Thyrotoxicosis ..................... .. 
All Thyroid Conditions ......... .. 
Pneumoconiosis .................... . 

1411 
4 

1,111111 

I ,:.I Ill 

lKII 
IUK 

47:.1 

1 ,ar.:.t 
:.1111 
lK:.t 

14 
21111 

11!1 

l'nl.,·n from Table 15, "Sickness in the Population of England and Wales in 1!144 
l\1·1'/", hy Percy Stocks, C.M.G., M.D., F.R.C.P., Studies on Medical and Populutlon 

Subjects No. 2. 
l'c·cviously published in Proceedings of the First International Congress 

for Allergy, Basel, Karger, 1952, page 60. 

'/ AI.I.I-:J\GY 
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TABLED 
Days of Incapacity in Month per 10,000 from all Causes. 

Asthma .............................. . 206 Pernicious Anaemia . . .. . .. . . . . .. . . 20 
Hay fever ........................... . Other specified Anaemia ........ . 
Urticaria ............................. . 1 Undefined Anaemia ................ 54 
Allergic Eczema ................... . 
Migraine ............................. . 23 Anaemia, all forms ................. 74 

Tuberculosis-Pulmonary ....... . 
All sites ....... . 

Influenza ............................ . 
Gastric Ulcer ....................... . 
Duodenal Ulcer .................... . 
Peptic & Anastomotic Ulcer .. . 

Chronic Bronchitis ............... . 
Chronic Nasopharyngitis ....... . 
Sinusitis ............................. . 
Eczema ............................... . 
Industrial Dermatitis ........... . 

230 

72 
108 
906 
124 
120 
18 

262 
858 

51 
16 
32 
33 

Rheumatoid Arthritis .. ..... ... . . 61 
Osteo-Arthritis .................... . 
Spondylitis .......................... . 
Other Arthritis . . . . . .. . . . . . . . . . . . . . . 133 

All forms of Arthritis ....... ..... 194 

Heart Disease of Rheumatic 
Origin ............................... . 

Valvular Disease of heart not 
said to be rheumatic ........... . 

Coronary Disease, Angina ....... . 

High blood pressure .............. . 
Diabetes ............................... . 
Simple Goitre ....................... . 
Thyrotoxicosis ...................... . 
All thyroid conditions ........... . 
Fractures, all sites ................. . 
Pneumoconiosis .................... . 

14 

28 
16 

58 

62 
4 

18 

26 
194 

11 

Taken from Table 15, "Sickness in the Population of England and Wales in 1944-
1947", by Percy Stocks, C.M.G., M.D., F.R.C.P., Studies on Medical and Population 

Subjects No. 2. 
Previously published in Proceedings of the First International Congress 

for Allergy, Base!, Karger, 1952, page 61. 

TABLE E 
Swnmary-31 General Hospitals. 

England, Scotland and Wales. 

Total 
No. Medical 

Discharges 

London Teaching Hospitals ..... . 6 32,659 
Provincial Teaching Hospitals .. . 11 143,313 
Non-Teaching Hospitals 14 64,065 
Total General Hospitals .......... . 31 240,037 

Asthma I Asthma as % 
Principal of Medical 
Disease Discharges 

737 
3,150 
1,283 
5,170 

2.3% 
2.2% 
2.0% 
2.2% 

Previously published in Proceedings of the First International Congress 
for Allergy, Basel, Karger, 1952, page 63. 
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lhicl,\· cllll' hospil11ls in Britain. Tlw mainlt•nunt'l' l'osl in hospilnl 11' 
IIIo• 11\'c'l'llj.(l' sl11y w11s lhn•t• wt•t•l;.s was t•slimah•d in I!H!l 1111 f'olll' 11nd 
11 hull' 111illion Pounds Sl('l'ling annually. 
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PREVALENCE OF HAY FEVER 

The following are the figures given for the prevalence of hay fever. 

Europe: 

Britain (Based on patients consulting their doctors in ten general practices 
in different parts of Britain). 

Y.ears Males Females 
0-14 0.43% 0.23% 

15-44 0.56% 0.67% 
45-64 0.28% 0.48% 
65 plus 0.30% 0.12% 

All ages 0.44% 0.47 •% 

(Extracted from Medical & Population Subjects No. 9, H. M. S. 0. London) 

Denmark 0.3% (Schwartz, 1952). 
Italy 0.5% (Sangiorgi, 1956). 
Spain 0.5% (Surinyach et al. 1956). 
(Barcelona) 

Middle East: 

Israel 0.3% (Kessler, 1954). 

America: 

United States 4.4% of 3,000 (Piness and Miller, 1930). 
3.0% of 1,000 (Piness and Miller, 1930). 
5.3% had or had had hay fever (Vaughan, 1954). 

10.0% , , , (Service, 1939). 
10.0% , , (Rowe, 1937). 
8.0% of 2.140 school children had hay fever 

Glaser et al., 1951). 
3.0% had or had had hay fever (Blanton et al., 1953). 
2.3% "conservative estimate" (Alexander, 1947). 
1.0% (Scheppegrel, 1922). 

Brazil Nil-no cases of true hay fever among native 
Brazilians (Lima et al., 1946). 

It can be seen that a figure of approximately 0.5 per cent could be 
taken for the prevalence of hay fever in Europe, but that in the 
United States, hay fever which includes sensitivity to ragweed, a 
pollen which does not occur in Europe, results in a much higher 
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IIHIIIc•, ~~~~~~~ !1.11 JH'I' 1'1'111 to 111.11 Jll'l' 1'1'111. with 11 pus! Ol' Jli'I'PWIII 

hl~l .. r~· of huy fi'VI'I', 

lJIITIC:AIIIA ANU ANGIONIWIIO'I'IC 0EUEMA 

Till' following are puhlishcd figun~s with regard lo Jll'cvnh••wc: 

f. Ill "/11': 

llri/uin Urticaria 

}' I'III"S Males Ft•mult'll 
() 14 3.47% :1.71i% 

tri 44 0.66% 1.22 "/c' 
45 64 0.39% 0.7!1% 
liri plus 0.34% 0.77% 

All ages 1.36% 1.112% 

( 1-:x ll'lll'lcd from Medical & Population Subjects No. 9, H. M. S. 0. J.unclun) 

l•'inluntl 

/J,•IIIIlark 

School children 7-14 years 2.2 ·% of 109 
(Eriksson-Lihr, 1955). 
Urticaria 7.2% 
Quincke's oedema 1.45 % 
(Schwartz, 1952, p. 253). 

l'ull•·d Stales of America: 

, .. 111'11111': 

/o'inland 

IJtonmark 

llritain 

Y.ears 

0-14 
15-44 
44-65 
65 plus 

All ages 

3.2 % Angioneurotic oedema and Urticaria (Scrvh·1•, 111:111). 
0.39 '% Angioneurotic oedema (Vaughan, 1954). 
4.9 % Urticaria (Vaughan, 1954). 

15.7 % of 1,424 College Students had or had hnd mw m· 
more attacks of urticaria (Sheldon et al., 1!1114). 

13.0 '% Personal history of urticaria in 1,600 studcniH 
(Rowe, 1937). 

23.6 % of 1,000 persons had urticaria (Swinny, 1941). 

EczEMA 

3.0% of school children with infantile eczema 
(ages 7-14 years) (Eriksson-Lihr, 1955). 
4.1% eczema. 
0.1% Besnier's prurigo (Schwartz, 1952). 

Eczema 

Males Females 

2.02'% 1.83% 
1.07% 1.18% 
1.26% 1.46% 
1.63% 1.04% 

1.43% 1.37% 
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Dermatitis 

0~14 1.49% l.li2% 
15~44 1.39% 1.42% 
45~64 1.81% 1.52% 
65 plus 1.05% 1.48% 

All ages 1.48% 1.53% 

(Extracted from Medical & Population Subjects No. 9, H. M. S. 0. London) 

United States of America: 

4.5% personal history of eczema (Howe, 1947). 
0.6% allergic eczema (Vaughan, 1954). 
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Ill. Pru·:ursr•osrNci FAc:Tolls 

.\ u,.,.,.tlitu anti A lft'l'flll· 

Tile• ~rc·al majority of l'linil'ians ac'!'l'pl llt•rPdity as a hask. fador·. 
f-(1\ in~ rise• to llw tendt•nt•y for· solllt' indi\'iduals I'HliH·r· than otht•r·s, 
I" clc·\·c•lop spontant•ous allt•rgit' dist•asc·s of the immc•diale wlwalin~ 
1.\ pc'. 

Thl' most ret•t•nl and nolahle conlrihulion to this suhject has ht•t•n 
ll1:al of Schwartz ( l!lfi2) who c.ritically (and excellently) reviewed 
illld summarized the literature and studied the occurrence of diseusc•s 
nl lmown or of suspected allergic nature in the families of HJt asth-
111111 il's, 200 "controls" and 50 cases of baker's asthma. All the aslh
lll:lli!'s had been fully investigated at the University Hospital, Copt•n-
11111-(c•n, and all were patients, of all ages, referred to the Medieal Oul
l'alit•nl Department. The majority were seen in 194:-J. 

The illnesses studied in their families are listed below and wc•r•t• 
11'· ell' fined:-

I. Asthma.-Paroxysmal dyspnoea accompanied by a wheezing n·spirutlon. 
:!. llay fever.-Characteristic symptoms occurring each year during tlw M<'n~oll. 

In practically all cases the causative agent was grass pollen with only n fc•w 
~pring and autumn hay fever cases. 

:1. \'asomotor rhinitis.-Paroxysmal, sudden rhinitis and sneezing, ilt•hing In 
I he nose and nasal obstruction, at all times of the ycat· . 

. f. Bcsnicr's prurigo.-"Eczcma", recurrent or chronic, charactcrizccl hy intc·n~c· 

ill'hing, prurigo, papular and lichcnization in the flexor surfm·es of I he• 
lmccs and/or elbows, wrists and face. Only cases considered cerlnin wc•l'l' 
included, more doubtful ones were relegated to eczema. The mu.iurlly 
~tarted before the age of 20 years. 

: •. Eczema.-Included were: (1) cases where the precipitating factor was luwwn, 
primula, nickel, turpentine, etc. (2) Cases of typical cczematous ct·uptions of 
protracted dut·ation but in which the aetiological factor was unlmown. 
(3) Cases of mixed and uncertain character including eczema during infnlll'.\', 
t•czcma with ulcer of the leg and eczema solare. 

li. ITrticaria.-Urticarial whcals with erythema and itching of some houi'S cln·· 
•·ation subsiding with sequelae (strophulus not included). 

·1. 1\ligraine.-Paroxysrnal unilateral headache accompanied by naust•u unci 
vomiting with scotoma, etc. 

H. Quincke's oedema.-Paroxysmal, sudden swelling of the skin or mm·ous 
membranes of a few days duration subsiding without sequelae. 

!1. (lastro-intestinal allergy.--Included were only cases of regulat· attud1s uf 
vomiting, diarrhoea or acute abdominal pain occurring invariably nftl•r in
l(estion of well-defined foods or drugs. All uncertain dyspeptic cast•s Wl'l't' 
excluded. 

Ill. Epilepsy.-
! I. lchthyosis.-Included only those with typically cracked, scaly skin; "fish 

skin disease." 

I'' Psoriasis.-
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. 
The "controls" were subjects who did not suffer from any of llw 

above diseases but were matched by age and sex. There was no soeinl 
difference in the two groups. Both groups lived in Copenhagen. Tho 
"pedigree" or family studies included the patients' and controls' 
parents, grandparents, parents' children and children. More distant 
relatives such as first cousins or grandparents' children were not 

~!!!!!!!!~8cluded. 

fifty cases of baker's asthma were similarly studied. 
Sch rtz came to the conclusion that asthma is an inherited dis

.... , ease an that a genetic relationship was demonstrable between asth-
12; /na and asomotor rhinitis, while Besnier's prurigo and presumably 
< pay fev also appeared to be genetically related to asthma. He found 
U that it as possible but not very likely that urticaria and Quincke's 

oede in females are in certain instances genetically related to 
""""lliiiiiii;iiiii~iill"""· ... a. He found that eczema and migraine were unrelated to asth-

ma, nor were psoriasis, gastro-intestinal allergy, ichtyosis and epi
lepsy. 

It is of considerable interest that in his investigation of the asth
matics he analysed separately those cases of definitely allergic asth
ma and those cases of asthma in which allergic exciting factors could 
not be demonstrated, the so-called non-allergic group. He found a 
striking correlation between these two groups and could find no 
essential differences between them, concluding that asthma was a 
disease entity, a genetic entity. 

It is also of interest that Schwartz, on the basis of the genetic 
entity of asthma and its close association with vasomotor rhinitis, 
Besnier's prurigo and hay fever, and on the common finding of 
positive cutaneous reactions and eosinophilia in these diseases, con
siders that the evidence strongly indicated that these diseases are 
always of allergic origin. 

Schwartz' results, as he points out, support Coca's concept of 
atopy, for Coca has for years been of the view that these diseases 
differ from other allergic diseases by virtue of their common here
ditary background. 

Urticaria and Quincke's oedema were found to be genetically 
linked, to have a positive correlation and may be regarded as identi
cal. This illness and asthma were linked apparently only in females. 
It was suggested that there were two varieties of this illness, only 
one of them being hereditary. 

Bray (1930) had maintained that asthma was inherited twice as 
often from the maternal side as from the paternal side, but Schwartz 
showed from his own material that the diseases he demonstrated to 
be genetically related, asthma, hay fever, etc., afforded no evidence 
to support the idea of extrachromosomal inheritance through the 



III·:I•'INI'J'IIIN 1'111·:\',\I.I•:NC:I': I'IIIWISI'. i\NII C:CIN'I'IIIII. Fi\C:'I'CIIIN 111r1 

111111111'1', 1111cl llflt•l' I'CIIISiclt•rillfo( tht~ t•viclt•llt'l;, I'CIIISicJt•l'l'tl t•XII'III'hi'CIIII· 
tot111111111 illht•rillllll'l' liS lllllil~l'ly. 

The• wct~·l~ of Coolw autl Vantle1· Vt•t•l' ( l!llli) and Spain anti Coolu• 
1 111:~ I) Sllfo(fo(l'slt•tlthal palit•nts with 11llergie (ll'l'clisposilion fl'lllll holh 
lilt' pulc•rnal and llllllt•rnlll side lllllnift•st the llll('rgit~ dist•ast~ hl'fol't' 
pnh1•rly, that in plllit•nls with unilllll'l'lll all•••·gie pn•tlisposilion llw 
dh•·nsc• tlm•s not oeeur until shorlly after puherly, and lhul palit•ntll 
"11 hout ohvious allt•rgic predisposition develop lhei1· i llrwss nl n 
111111'1' aclvalll't'd age. Wicner, Zieve and Fries ( l!lati) Jll'l'SIIIIH'd llw 
1'\ htl'lll't' of L wo allelomorphic genes, H. (normal) and h ( nllt'l'fo(k), 
11 11. is lh(' nol'lnal and h.h. always develops allergie dist•ase lu•fol't' 
puh1•rly, with all the intermediate combinations. Schwal'lz annlyllt'll 
lllt'il' hash~ studies and condemns them on the basis of llwi•· mnl•••·lnl 
und also on their assumption of an incidence of sevt~n JH'I' n•nl ol' 
ull•·rgk diseases in the population, which is used for the t•nkululhut. 
Jinrtllt•l', Schwartz could not find in his own matm·ial lhul tlw Jll't•· 
··•·n··•· or absence of allergic predisposition influenced tlw nfo(t~ of IIIHII'l 
ol asthma. He therefore rejects the theory of \Vient'l', Zit•vt• 111111 
Fric·s. Schwartz also ruled out the possibility of sex-linl«•d inhtH'I
Iullc'l' in these diseases. 

Tilt• possibility of dominant or recessive heredity in llw usthmn 
Hroup is discussed in detail. He concludes that the genelieally rl'lnlt•tl 
diwast•s: asthma, vasomotor rhinitis, Besnier's prurigo and hny ft~VI'I' 
urc· lransmitted by Mendelian dominance with failing manift•slnlion. 
,\., far as asthma is concerned there is, moreover, a "loealizntion 
lul'lor" of genetic nature. 

In discussing the localization factor, attention is drawn to 1111' 
prc•yious work of Clarke, Donally and Coca (1928), who had fountl 
lltat whereas there appeared a heredity correlation between aslhmn 
und hay fever, asthma seemed to occur with preference in somt• 
lunlilit•s and hay fever in others. Schwartz draws attention to tlw 
u~:rc'l'lllent of his figures, that among the relatives of asthmalit•s lht• 
prc·dominant disease is asthma, and therefore supports llw sulo(
K•·stion of this localization factor in asthma, i.e. that asthma lt'llll!l 
l11 ot't'ur in the relatives of asthmatics more commonly than the olht•l' 
nll1•rgic diseases. 

The degree of manifestation of these hereditary diseases is ahoul 
lorty per cent. From this he calculated the following risks. If out• 
pun•nl had asthma and the other was healthy, fifty per cent of llw 
dtildren would be carriers of the gene but only forty per cent of this 
lifly per cent, i.e. twenty per cent, would acquire manifest allel'f(ie 
dist•ase, thirteen per cent would develop asthma and the remaininlo( 
~.c·vl'n per cent vasomotor rhinitis, Besnier's prurigo or hay fcvm·. 

If hoth parents are asthmatic, seventy-five per cent to one hund•·cd 
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per cent of the children would he carriers of the gene and so thirty 
to forty per cent would manifest one of the allergic diseases, asthma 
occurring in twenty to twenty-five per cent. 

In cases of healthy persons from families with asthma or one of 
the other allergic diseases, calculation of the risk must be uncertain 
for it is impossible to know whether or not they are carriers of the 
gene. At the usual age of marriage the probability of being a carrier 
of the gene is between thirty and fifty per cent. If two carriers of the 
gene marry, seventy-five per cent of their children will be carriers 
so that thirty per cent will manifest an allergic disease, twenty-two 
point five per cent as asthma. 

Bowen (1953) has studied fifty-nine pairs of identical (monozygo
tic) twins over a period of fifteen years. He found co-existing allergies 
in twins to be the exception. In only seven instances was there a true 
bilateral allergy of similar pattern while in fifty-two cases the aller
gic condition existed only in one twin. 

Ratner and Silberman ( 1953) review their own material and the 
literature and discuss Schwartz' article. They agree that there is no 
relationship between the type of family history and the age of onset 
of symptoms and Ratner also draws attention again to his previous 
findings (1951) that fifty-nine per cent of children with allergic 
eczema later have respiratory allergy (asthma and hay fever). 

Their general conclusions are that the difficulty in obtaining 
adequate material, the inadequate definition of essential criteria and 
the difficulty in dissociating acquired from genetic factors make it 
impossible at present to fit any genetic hypothesis to the existing 
data. Schwartz' views, however, are of considerable importance and 
an acceptable hypothesis. 
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11. H.rpo.~l/1'1~ /11 ,11/l'l'f/1'11.~ 11.~ a Fal'ior in 111/u{lic f)isl~llSI'.~. 

11. is obvious that bdon• a person beeonws alh•a·gi<~ lo a subslun<'<', 
it<• or she must han• been <•xposed to il. 

IL is generally accepted that differing suhslane<•s ha\'<' diff<'l'iiiJ.( 
ckgrecs of antigenicity, hut unfortunately there is no method of 
c·slimating this factor in man except hy <'linieal ohst•a·valions. 

IL is also generally acecpted that the tendeney to d<'\'<'lop s<•nsi-
1 ization depends up to a certain maximum at least, upon tlw <I<'Joll'<'<' 
of exposure, both quantitatively and owr a period of li Ill<'. 11<'1'<' 
again accurate observations in man arc most difficult to ohlain. Tlw 
outbreaks of "epidemics of asthma" near factories processing <·nslol'
h<•an, from large quantities of castor-bean dust escaping into llw 
air, show how large quantities of a highly antigenic dust can l'llpi<lly 
produce asthma, and even in people not naturally susceptihl<• ( Ord· 
man, 1955). 

Phillips (1939) has shown that clinical sensitivity to h<•d pollt•n 
-Beta vulgaris--developed in a number of persons after only two 

seasons of exposure. In his district, domestic beet was introdtu·<•d fo1· 
lhe first time in 1936 when some 1,800 acres were planted. In 111:17, 
:1,200 acres and in 1937, 5,500 acres were planted. The pollen pw
duction was enormous. Two years of preparation with an ad('(JUIII<• 
<'xposure in the third year were required to elicit symptoms of s<•nsi
livity to beet pollen; nearly seventy per cent of a group of all<•1·gi<' 
patients so exposed being affected. In the following year Phillips 
(1940) gave evidence on similar lines that for the spores of .Johnson 
grass smut ( Sphacelotheca sorghi, S.cruenta or S.holci) at least fiw 
seasons of exposure to its spores were required to induce cut:uwous 
and clinical sensitization. 

Clark and Leopold (1940) analysed the percentage of ragweed hn;v 
fever sufferered in 103 American-born patients and 98 forcign-hol'll 
patients in respect of the time of onset of symptoms after they haul 
been exposed to ragweed pollen. Both groups had spent their Anwl'i
can years in or near Philadelphia where the ragweed is a IH'V<'I' 
failing crop. Although 33 per cent of the American-born and :JII Jll'l' 
cent of the foreign-born ragweed hay fever patients had their symp
toms within ten years, the peak time of developing symptoms was 
after an exposure time of eleven to twenty years when 36 per e<'lll 
of the American-born and 4 7 per cent of the foreign-born pati<•nts 
developed their hay fever. 

In a study of vasomotor rhinitis due to orris root and horse dandt•r 
Rackemann ( 1925) found the period of sensitization varied from 11 

few months up to seven years. In bakers and others working with 
wheat there have been many studies made concerning the period of 
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sensitization. There is general agreement that the period of sen!ll· 
tization is about ten to fifteen years but in any individual it mny 
vary from one year to forty-two years ( Schwartz, p. 217). It has hel~ll 
estimated that some ten per cent to twenty per cent of persons work· 
ing with flour become sensitized to it. 

These are examples of published work which give us an idea of 
approximately the length of time necessary for exposure to certain 
inhalant allergens before symptoms of sensitization occur. In practice 
it is perhaps worth emphasizing that when a child or adult develops 
asthma, it is the common inhalants such as house dust, feathers, 
animal danders, etc., i.e. inhalants with which the patient has been 
in common contact for some time, which are likely to be the cause 
of asthma. It is most exceptional for an unusual inhalant which has 
been introduced very recently into his environment to be the cause 
of symptoms, and enquiry on those lines is likely to be abortive. 
Whatever finally precipitates symptoms, the development of inhalant 
sensitivity occurs gradually over a period of time. Food allergies 
usually develop at an early age, often in infancy, but here again, 
sensitivity to one of the common foods, eggs, milk, wheat, potato is 
far more likely to be the cause of symptoms than unusual foods. 

Exposure to poison ivy will produce a contact dermatitis in some 
fourteen days (Field and Sulzberger 1936) and to primula within 
three weeks (Low, 1921). 

Schwartz writes that dermatitis from wearing apparel begins usu
ally five days or more after the garment has been worn and that in 
an occupational dermatitis, such dermatitis must be shown to have 
developed after an incubation of at least seven days after first expos
ure to the sensitizing substance ( Schwartz, 194 7, page 265). 

The role of length of exposure to the varying antigenicity of vari
ous sensitizers, and the question of inheritance, are and need to be 
increasingly studied because of their importance in occupational 
diseases, for the number of occupations where such a hazard exists 
is very numerous. 
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I:. '/'lie Effect of Climatic Facloi'S and Altitude on Allel'gic Sumploms. 

C )ne of Lhe first to express an opinion on the effect of almosphe1·ie 
c·o1Hiilions on asthma was Sir John Floyer. In 16B8 Sir .John <"on
~id•·•·cd that moist air was injurious and dry air beneficial to Llw 
uslhmalic and that changes in the weather, especially a fallin..: hnt·o
llll'!l'ic pressure, were likely to precipitate attacks. 

llyde Salter (1860) was of the opinion that low damp nnms with 
ulcundant vegetation were unsuitable for asthmatics and in 11101'1' 
l'c•c·<·nl times Storm van Leeuwen (1925) considered asthmn lo htl 
c·ommoner in the more humid areas of Holland than in the dl'it'l' lll't'IIH . 

. Jimcnez Diaz and his colleagues (1932) also associated dimnl11~ 
us I hma with high humidity and found certain parts of Spain to ht• 
pal'lieularly so affected. There would appear to be much af.(l'<'<'llltml 
11111ong both European and American clinicians that climate plnys n 
p:tl'l in allergic illnesses and in general a warm dry atmosphen~ is llw 
bc·sl for those with naso-respiratory allergy. There is, however, 110 

.-.talislical information to support this, and even if there was its <~ol'
rc•d assessment would be very difficult, for many other faclol's mny 
Ill' involved. 

Both Storm van Leeuwen and, to a certain extent Jimenez Dlnz, 
l'uvour the possibility of mould spores as a possible cause of incrcmwd 
uslhma in humid areas, and in assessing climatic effects full rcgurd 
11111sl be paid to the role of differing atmospheric content of p()llens 
und mould spores, resulting in freedom or otherwise from symptom11. 
llar·sh (1952) is of the opinion that the chief reason for the gr·cnlt·•· 
inl'idence of respiratory allergy in a humid climate is that the hu
nridily renders house dust and possibly certain other allergens mor·1~ 
unligenic, but this view although interesting, has only had vc•·y 
I i 111 i Led support, as others consider house dust antigenically simihu· 
1111' world over (Vaughan and Black, 1954, p. 71). Apart from having 
I o l'onsider possible exposure to or freedom from allergenic suh
~·dances in different climatic areas, other factors such as racial dif
l'c·n·nces, social differences and differing degrees of urbanization 
ha\'e also to be considered. 

The possible effect of altitude is of special interest, for altitude 
und dimate are intimately connected. In the older European litem
lure there was general agreement that asthma was relieved by re-
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sidence at a high altitude and a figure of 4,500 feel was frequently 
mentioned. It has, however, become evident that when~as there may 
be some truth in this observation with regard to certain mountain 
resorts, altitude as such does not prevent allergic manifestations. 

Baker (1948) working in Mexico City at an altitude of 7,325 feet 
has pointed out that allergic manifestations not only occurred in 
Mexico City but in her opinion were more prevalent in that city than 
at lower altitudes. Other observers have also found that allergic 
symptoms are not invariably relieved by residence at a high altitude. 

The effects of sudden changes in weather, especially sudden 
changes in barometric pressure, have also interested clinicians, but 
except for a few isolated observations (Rappaport, Nelson and Wel
ker, 1935) who suggested that sudden barometric variations pre
cipitate asthma, there is as yet little definite correlation. 

The correlation is difficult because of other accompanying atmos
pheric changes such as humidity and also because such changes 
affect the atmospheric pollen and mould content. Certain weather 
conditions, such as thunderstorms, produce very high pollen counts 
for short periods of time (Dingle 1955). 

One of the most helpful and recent contributions to the subject 
of climatic asthma is that of Ordman (1955) in South Africa, who 
has for some years studied this problem in detail. The greater por
tion of the Union of South Africa has an elevation of some three 
thousand feet above sea level, but there is a narrow fringe below 
1,500 feet around the coast. He has found that the incidence and 
severity of the perennial type of respiratory allergy (bronchial asth
ma and nasal allergy), are relatively greater in this coastal area, 
than on the plateau, especially on the east coast. He has also found 
that numerous cases seen both inland and in the coastal areas, have 
maintained good allergic health inland but become ill on the coast 
and observes the opposite to be true as well, i.e. sufferers of perennial 
allergic symptoms on the coast are ameliorated or restored to health 
when they reside inland. 

The possibility of these cases being affected by psychological fac
tors or by differing allergenic factors was considered and after much 
investigation excluded. Local pollens were excluded by the history, 
consideration of the local pollens and skin testing. Numerous cases 
were also tested with a wide range of fungous allergens. No greater 
degree of sensitivity was found on the coast at Durban, Port Eliza
beth and Cape Town than was found in some of the inland cities 
where similar studies had been made. The atmospheric fungus con
tent as revealed by plate cultures was no different at these coastal 
towns than had been found over many years inland at Johannesburg. 
The fungus content of house dust and bedding materials from the 
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lu•lllt'S of suffe•l'e'I'S nt the• e·onst was not found to lw sito~nifie•nnll~· 

tll fl'~·•·e•nt fi'OIII e•oJ'I'e•spond i 11~ 11111 lc••·ial at .I olmnlwshui'H· Ord 1111111 

ulso c·onsidc•l't•d llu• possibility of Pnhanc~c·d c·linic·al sc•nsilivily to 
house• dust as 11 posihlt• <'llliS<', hut large numhe1·s of pnlic•nts from 
111lnnd and e•oaslal al'c•as showed similat· n•ac·lions to c•xtl'llds of 
llousl' dust derived from either region. 

( lrdman did not eonsider that altitude alone was an explanation 
of llu• observed dinieal differences, for in certain inland distl'ids 
pt•n•nnial elimatie asthma also occurred. This he suggested milo(ht 
he• assodated with mists, hut is being further investigated. 

lit• eame to the conclusion that climate was the agent rcsponsihlt• 
fo1· lhc precipitation of symptoms. Climate, he points out, is llw 
t'IIIIIUiative weather state over a period of time and is the resullunt 
of air temperature, barometric pressure, rainfall, relative humidity. 
hours of sunshine and so on and is closely related to gcogl'llphic~ul 
fPalures such as altitude and proximity to the sea or to mountuin 
ranges. Meteorological data were studied in detail and larf·W numlll'l's 
of l'harts on such data were drawn up in an attempt to find el'itic-nl 
tlifl'c·rcnces between inland and coastal climates. After the study of 
111any charts he found a striking and obvious "pattern". The elimulc• 
of lhe South African coastal towns is subtropical and the "pallc••·n" 
was a "compressed" one showing a temperature range of 55" to HO" 
F with a relative humidity of 60 % to 80 % showing little val'iulion 
during the day and night and throughout the year. Some of tlw in
land towns showed a marked change in the month to month h•m(H'I'
alurcs and relative humidity, but even in other inland towns whc~rc• 
lilt· month to month variations were not so great, the day-nigh l vnl'i
:tl ions were pronounced. 

ll is this combination of a high atmospheric temperature and hi~h 
n·lalive humidity in a constantly narrow range throughout llw 
I wc•nty-four hours and during the year which he considers the sifo(ni
fil'ant climate factor in exacerbating naso-respiratory allergy in llw 
t"oastal area of South Africa. 

Spoujitch and Danilovitch ( 1956) also support the important mic~ 
played by the climatic factor in the incidence of asthma. The hifo(h
lands and hilly parts of Yugoslavia, with less mist, are much lcs!l 
injurious to asthmatics than the Panonic plain with its marshes and 
mists. They also report a higher incidence of asthma in industl'inl 
•·c·ntres. The Dalmatian coast is considered to be favourable to asth
matics. The climate of Slovenia in contrast to other hilly regions, 
due to local factors such as the mist and the fog of the large forests, 
is unfavourable. 

In England, it has been found that deaths from asthma arc com
Jnoner in the winter months than in the summer and that incapneity 
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from asthma is commoner in the wetter areas of the wcsl coast of 
Britain and in the colder northern areas than in the south eastern 
area which is a drier and warmer area ( Williams, 1956). It would 
appear from the literature that naso-respiratory allergy at least is 
influenced by climate. 

Sheldon and his colleagues (1953) have found that a pleasant 
warm location such as Arizona and Florida results in a marked re
mission quite frequently in atopic eczema, but emphasize that cli
matic changes should never be advised until careful consideration 
is given to the patient's environmental and social situation. Marchio
nini and Borelli (1956) in a study of a hundred patients with neuro
dermatitis living in Ankara, Hamburg and Munich found a change 
of climate beneficial in seventy-nine patients. Only if the altitude is 
above 1,500 feet will a stay in the mountains be of any help and it 
should last for at least six weeks. They also suggest careful indi
vidual study before recommending a change of climate. 

In general it would appear that a warm dry climate will benefit 
many intractable asthmatics and atopic eczemas. Each patient ,how
ever, must be fully investigated from the allergic viewpoint and very 
careful consideration given to all the factors involved before a change 
of residence and climate is advised. 

REFERENCES 

Baker, J. (1948) Allergy in Children as Related to Altitude. Ann. Allergy 1, 33. 
Diaz, Jimenez, Cuenca, B. Sanches & Puig, J. (1932) Climatic Asthmas. J. Allergy, 

3, 396. 
Dingle, A. N. (1955) A Meteorologic Approach to the Hay Fever Problem. J. Al

lergy, 26, 297. 
Floyer, John (1698) A Treatise of the Asthma, London, 1717. 
Harsch, G. F. (1952) The Correlation between Humidity and House Dust Sensi

tivity. Proc. 1st Inter. Congress for Allergy, Basel, Karger. 
Marchionini, A. & Borelli, S. (1956) The Effects of a Change of Climate on Dis

seminated Neurodermatitis. Deutsche med. \Vchnschr. 81, 811. 
Ordman, D. (1955) Respiratory Allergy in the Coastal Areas of South Africa. The 

Significance of Climate. South African Med. J. 29, 173. 
Rappaport, B. Z., Nelson, T. & Welker, W. H. (1935) The Effect of Relative Low 

Humidity at Constant Temperature on Pollen Asthma. J. Allergy 6, 111. 
Salter, Hyde (1860) On Asthma: Its Pathology and Treatment, London, 1868. 
Sheldon, J. M., Lovell, R. G. & Matthews, K. P. (1953) A Manual of Clinical Aller

gy, Philadelphia and London, W. B. Saunders Co. 
Spoujitch, V. & Danilovitch, V. (1956) The Role of Climate in the Incidence of 

Asthma in Jugoslavia, Q. Rev. All. Appld. Immunol. 10, 75. 
Storm van Lecuwen, W. (1925) Allergic Diseases, Philadelphia. 
Vaughan, W. T. & Black, J. H. (1954) Practice of Allergy, London, Henry Kimpton. 
Williams, D. A. (1956) The Therapy of Bronchial Asthma, Leiden, Stenfert 

Kroese, page 92. 



lliO:I•'INITI0:-.1 1'1\10:\'AI.I·:NC:I-: 1'111-:111~1'. A Nil C:ONTIIIII.I'.\C:'IOII~ 11:1 

SOCIAL DISTRIBUTION OF fiTANDARD!Zl!.'D 
MORTALITY AT. AGES 20-65 FROM ASTHMA 
MALES AND MARRIED WOMEN, 1930-1932_ 

Black & white columns represent s. M.. R. 
H. M. R. ratios of males & females respectively 

1 2 3 4 5 

Fig. 2. 
Taken from the Registrar General's Decennial Supplement, England an<l \Val<·s 

1931: Part II a Occupational Mortality, Diagram 3. 

D. Social Factors in Allergic Disease. 

Figure 2 shows that in Britain, mortality from asthma is affeclPd 
hy social position. In Class I, the professional classes, there is a 
distinctly lower death rate than in the other classes. 

Tahle G shO\vs that in Britain the amount of incapacity due lo 

H ALLERGY 
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TABLE G 
Incapacity Due to Asthma-Males (Great Britain)-Classi{ied Accortlinfl 

to Occupations. 
Occupations listed in order of increasing prevalence of 

"spells of incapacity". 

Occupations 

1 Administrators, Directors, Managers .... . 
2 Professional and Technical ................ . 
3 Commerce, Finance and Insurance ...... . 
4 Agriculture, Horticulture and Forestry . 
5 Engineering, Metal Manufacture ......... . 
6 Workers in Wood, Cane, Cork ........... . 
7 Persons Engaged in Personal Service; 

hotels, clubs, institutions ............... . 
8 Workers in Building and Contracting .. . 
9 Fitters, Machine Erectors .................. .. 

10 Clerks, Typists ................................. . 
11 Road Transport Workers ................... . 
12 Warehousemen, Storekeepers, Packers .. . 
13 Electricians, Electrical Apparatus 

Makers and Fitters ......................... . 
14 Painters and Decorators .................... . 
15 Railway Transport Workers .............. . 
16 Water, Air and other Workers in 

Transport and Communications ...... .. 
17 Workers in Unskilled Occupations ...... . 
18 Coal Miners ...................................... . 

All Occupations ............................... .. 

I Population I Spells of I Spells or 
at risk Incapacity Incapacity 
(1,000) (1,000) per cent 

373 
695 

1,328 
1,052 
2,521 

484 

491 
902 
813 
793 
788 
363 

358 
332 
316 

293 
1,233 

630 

14,400 

0 
1 
2 
2 
5 
1 

1 
2 
2 
2 
2 
1 

1 
1 
1 

1 
5 
3 

35 

.144 

.151 

.190 

.198 

.207 

.204 

.222 

.246 

.252 

.254 

.275 

.279 

.301 

.316 

.341 

.406 

.476 

.243 

Information obtained from the Ministry of Pensions & National Insurance, Digest 
of Statistics Analysing Certificates of Incapacity, 1951-52. Calculations checked 
by E. Lewis-Faning, D.Sc., Ph.D., F.S.S., Department of Medical Statistics, Insti-

tute of Preventive Medicine, 'Velsh National School of Medicine, Cardiff. 
Previously published in The Therapy of Bronchial Asthma, Edited by Jhr. Dr. 

W. J. Quarles van Ufford, Lciden, H. E. Stenfert Kroese NV, 1956, page 93. 

asthma is affected to a large extent by social position, the amount 
of incapacity increasing to threefold with declining social position. 
The first eight occupations (those above the centre line) are all 
occupations where there is less incapacity than the average for all 
occupations and those below the line have all more incapacity from 
asthma than the average. The difference between Group I, Admin
istrators, Directors and Managers, and Group 10, Clerks and Typists, 
is marked, although the difference in the work and place of work 
may be slight. It is in the financial and resulting social differences 
that we must look for the reasons of variations in the amount of 
incapacity from asthma. 
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.\ "' h 11111 is 1111 i I hwss wh i1'11 is ndvt•r·st•ly nfft•t•lt•d hy poor· Ntu•lnl 
'oondilious. 11 is t•spt•t·ially important that we should l't'lllt'lllht•l' thiN 
wh••u 111lvisinf.( n dtokt• of ot~t~upulion fo1· t"llildt't'n nntl younf.( nclultN. 
I have• for mnny yc•u•·s advocated that ehildl'(m wilh usthmu Hhould 
lu· o•no·om'nf.(t•d to work hal'll at school ancl to ullmul us l't•fo(uhu·ly IIN 
l'"'i"ihle• so that theil· eduealion later enahles them to huvt~ n suilnhlt• 
o·hnil'l' of oee·.upalion and that they do not heeome wo•·lu~r·s in nn
~ l1ll ll·d oeeu pa Lions. 

A fe•w articles have supported the viewpoint that allm·f.(k mani
lo".tnlions, especially asthma, are commoner in urban thnn nu·ul 
••••·us, that is in the big cities rather than the country distrids. llow
,., 1'1', in a survey of the prevalence of asthma in a spnrs<'ly po]mlnlt•d 
o·oouulry district (asthmatic population 5,939) and in a densely JIOJIII· 

lul1•d mining district (asthmatic population 19,671) in dose )ll'oxl
lllll,v, it was found that the prevalence of asthma was a liltlc! hiMht•r' 
111 I he· country than in the mining towns, 1.8 per cent afo(ninst I A JIC'I' 

1'1'111. hut the severity of asthma was less in the counll·y disll·ic·t thnn 
i11 IIIP industrialized towns, 8.5 per cent in the countr·y hnvinf.( l'r't'" 
opwnl incapacity (loss of work at least once a month) us afo(nlnNI 
Ill 'i pPr cent in the industrialized towns (Higgins and Williams). 
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1-:. '/'he Infective and Traumatic Factor in Allergic Diseast·.~. 

11 is generally accepted that naso-respiratory infection may lll'e•e•i
l'llah· asthma, vasomotor rhinitis and even hay fever and that lot•al 
I r:111111a or infection also plays a part in the localization and pr·c•e·ipi-
1 :11 ion of allergic dermatitis. 

In asthma, many authors have pointed out the freqm•ne·.y wilh 
whil'h naso-respiratory infection precedes the first attack. Ilujc'1H 
1 1!1~6) found 40 per cent of asthmatics reported an acute rcspiruteii'Y 
rnl'l'dion preceding their first attack; Kammerer (1927) found 1111 

:ll'ule infection preceding 56.6 per cent of his cases and Clnudt~ 

1 I \1:! l) found 44.6 per cent gave a previous history of lung infection 
n1· olher lung damage. Recently Dr. Lewis-Faning of the Depa1·tmenl 
ool' Medical Statistics of the Welsh National School of Medicine, nncl 
1111' author, have found that of 487 consecutive asthmatics of all llMtl!i 
all!'nding his clinic, 51 per cent gave a history of bronchitis; Hi )Uir 
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cent a history of pneumonia and 22 per t'cnt of "olhl'l" l"t•spimlo.-~· 

infections" (influenza, colds, congestion of lungs, pleurisy ol" l"l"oup. 
but not tuberculosis) preceding the 'Onset of asthma, while tiH' em·
responding figures for "controls" matched for age, sex and l'ivil 
state were 13 per cent, 8 per cent and 10 per cent. Respiratory inl"t·t~
tive episodes were certainly far commoner in the preasthmatic pa
tients than in the "controls". ("Controls" were patients attendin~ 
the Accident Unit of the same hospital). 

Infection may not only initiate asthma but it may also precipitate 
further attacks. Many cases of chronic asthma are infective in type. 

Chobot and his colleagues ( 1951) in a study of 400 children found 
infection to play a part in 87 per cent and to be the sole cause of the 
attacks in 30 per cent. Pears on (1956), in an analysis of 500 cases 
of asthma of all ages, found that infection played a part in 45 per 
cent and that it was the only cause in 17 per cent. Lewis-Faning and 
the writer in an analysis of 487 asthmatics found the infective factor 
present in 77 per cent and the sole cause in 11 per cent. It is in the 
middle-aged and elderly that naso-respiratory infection plays an 
especially important part. 

Prigal and his colleagues (1947) consider infection plays a major 
role in the production of allergic symptoms of the respiratory tract 
and is the most common cause of status asthmaticus. Swineford 
( 1954) finds true status asthmaticus at his clinic unusual in the 
absence of infection. The writer's experience in Britain is similar. 

The mechanism by which asthma and other allergic illnesses are 
precipitated by infection or trauma is a subject which has been much 
discussed of recent years. Pasteur Vallery-Radot and his colleagues 
(1956) on the basis of both clinical and experimental findings sug
gest that infection and trauma play a part in localizing the circulat
ing antibodies. They point out how in special cases, positive cutane
ous tests had been obtained with extrinsic allergens but that symp
toms did not manifest themselves until an infection or some other 
form of trauma precipitated symptoms. They also draw attention to 
clinical observations where the localization of allergic dermatitis has 
occurred at skin sites previously injured by trauma or infection. 
Their experimental findings show that local trauma will increase the 
speed with which an allergic reaction occurs in the tissues when a 
standard dose of antigen is injected. 

Whether or not asthma can be caused by bacterial allergy is still 
controversial. Gay and Marriott (1947) have pointed out how in 
cases of infective asthma an asthmatic attack may be precipitated by 
a small dose of vaccine, especially from an autogenous vaccine, and 
instance this as one of the most convincing factors supporting the 
viewpoint that bacteria can act as allergens in asthma. Rackemann 
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I 111;,~~ I I'CIIlSiclc•rs thut "ill SCIIJIC' C'IISC'S the• clilllo(llOSiS of "huC'Ic•rlul 
,,.,11111111" sc•c•ms inclit'utc•cl t'\'t'll if hurcl to prove•." 

c:nl'l'~· ( lllfill), while• al'lmowlt•cllo(inf( tht• importunt't' of tht• role• of 
t•"•Pirutor:v infc•c·Lion in asthma, c·onsiclt•rs that llw I'Oit~ of nllt•l'f(:V In 
t.,,.·tc·rinl inft•elions assm·iatt•d with asthma is not elt•ac·. Spou.iilt•h 
1111d Dunilovikh (l!Hi:J) also al'lmowlt•dge the impoc·tant pm·t pluyt•cl 
''' 111ft'C'Iion oJ' h:wtec·ia in asthma and suggest that tllt'ic· c·ol1~ is not 
"'" ~~~·s the• same in all t'ases, nor is it a simple malle1·. In t't'l'tuin 
•w.c·s the• hai'Lt>rin may act as allergens, at other times lht•y uicl Uw 
l"'nc·tralion of other allergens while they may also act as a lot~nlildnf( 
l111' lol' which produces the shock tissue. 

'l'hc·n· is general agreement as to the considerable vahu• of unli
ln .. tic·s for the acute episodes of naso-respiratory infection in nslh
tnllt ic·s. and their lesser value in the chronic infective asUnnalit•. 

The• value of bacterial vaccines, either stock or autof(cnous, hnN 
lw•·11 discussed for many years. There is no doubt that Sll<'h vnt•t•lnt•N 
''"''almost universally used in the treatment of the chronic~ inl't•t•llvc• 
• ""''· hut their value has been difficult to estimate and lht•c·c• Is n11 
11p,rc•c•ment as to whether any effect obtained is specifit'. Fc·nnl,lnncl 
1111d his colleagues (1955) found as a result of a controllt•cl ll'iul In 
·•uu l'ases of infective asthma that regular injections of an nuiii
K•·nous bacterial vaccine produced no greater benefit than similuc· 
tnjc•c:tions of carbolsaline, just over 50 per cent in hoth groups oh-
1 a i 11 i ng benefit. 
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F. Ho1·monal Influence on Allergic Manifestations. 

That there are hormonal influences on allergic manifestations has 
long been assumed. 

That asthma and hay fever develop more frequently in boys than 
in girls before puberty, and in women more than men after puberty, 
supports this view. Pregnancy has been found to profoundly affect 
various allergic manifestations. The recent knowledge of the strik
ingly beneficial effect of cortisone in allergic conditions has further 
strongly supported this viewpoint. 

The exact role of hormones in allergy is still, however, unknown. 
Evidence has been sought by many workers that in the allergic per
son there is either a continuously or intermittently lowered produc
tion of hormones from the suprarenal, but the results are as yet 
inconclusive. There is no doubt that the suprarenal, even in status 
asthmaticus, responds very actively to corticotrophin stimulation 
(Davies 1956). There may indeed be a dysfunction of the hypo
thalamus or of the pituitary which fails to adequately stimulate the 
suprarenal but this again is as yet surmise. 

The role of the thyroid on allergic manifestations has been exten
sively studied. There is experimental evidence that decreased thyroid 
activity reduces allergic reactions and increases resistance to hista
mine and acetylcholine ( Nilzen 1955) . Some allergic reactions in 
animals can be abolished by thyroidectomy, circulating antibodies 
restrained, but other manifestations presumably allergic are not 
affected (Nilzen 1954). 

Nilzen ( 1955) also showed that destruction of the thyroid in
hibited anaphylactic reactions provoked by antigen administration 
via the respiratory passages. 

Long and Sherwell (1954) found that thyroxine increased sensi
tivity to tuberculin by inducing hyperinsulinism from an increase 
in the amount of islet tissue. 

Long (1956) points out that the ratio of insulin to cortisone out
put profoundly influences the immunological and allergic responses 
of guinea pigs to bacterial infection. He also points out that the in
fluence of hormones upon sensitivity to tuberculin is intimately con
cerned with ascorbic acid-sulphydryl metabolism. 
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Slnlislil'nl e•vicle•JH'e~ 11s lo llw inl'icle•ne•e• of nlltH'f.(ie clise•use•s In cllu
lwllt·s is int•one·lusivc• hul. nlthouf.(h llw two cli!wnse•s clo oe~e~ur lo
Ht·llu•r oe•e•nsionnlly, it is tlw illl(ll'e•ssion of lJW Wl'ilt•J' 11nd of NOnW 
•dnlislie·s lhnt the inddc•nec of diahetcs umonf.(st alle•J'f.(ie~ pullc•nll'l 
h lt•ss lhan amonf.( the f.(eneml population, 

C:linil'ally the•re is also no general agreement as to the• role• of 
I h.vroicl in allergic manifestations. The writer has a few Hclull nslh· 
•nnlit·s with undoubted myxoedema of several year·s stundinf.( unci 
l1us found that when these patients arc allowed to hceonw ine•J'e•ns
lnJ.(I~· myxoedematous there is a decreasing liability to asthma while•, 
"11 11 inacasing doses of thyroxin, there is exacerbation of llwll· 
ll'olhma. 

l,luarles van Ufford (1951) on investigating the B.M.H. on .J:lll 
••·.lhmalics, found 67 per cent were within normal range; '27 )11'1' e~c•nl 
l•ad hypometabolism and 26.7 per cent hypermetabolism. lie~ polnlN 
11111 I hat from the literature and his own investigations, lhc nlle•l'f.(ie• 
··ondilion is often complicated by a dysfunction of the lhyl'lliel Mlnnel. 
lit· found that treatment of deviation from normal, allhouf.(h ll f1•e•· 
qut·nlly helped the patient, generally never directly imp1·ove•cl 1111' 
a•,lhma. He concludes that thyroid treatment should IWVt'l' htl lll'lt•el 
hy ils('lf as a treatment of asthma, a point of view generally he~lcl. 
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THE DIAGNOSIS OF ALLERGIC DISEASES 

By 

K. WILKEN-JENSEN 

Copenhagen 

The expression "allergic diseases" is currently used to cover symp
tom complexes which may or may not have an allergic etiology. 
The problem confronting the allergologists-or allergist-is then to 
find out whether or not these symptoms are present in a patient 
with an allergic constitution (28) ("Allergiebereitschaft") (18), 
defined as "the tendency or ability to be sensitized". This is rather 
a poor definition, but it is just as well that one realizes how little 
we actually know as to what is happening in the organism of an 
allergic patient. It should always be kept in mind that asthma, 
rhinitis, eczema etc. are only symptoms and may all have a non
allergic etiology. Unfortunately we have no specific test for allergy, 
although numerous investigations have been performed in the hope 
of finding a deficiency or an appearance of a protein, hormone, 
blood corpuscle or any other organic or inorganic material which 
could be pathognomonic for allergy. Even physical examination or 
the macro- or microscopic picture do not reveal any features which 
are absolutely specific for allergy. 

The question of "allergy or not" is a strange one and appeals to the 
detecting sense of the physician, because not only must he solve this 
problem, but if he concludes to an allergic background, he may often 
find it difficult to discover the offending allergen. Some physicians 
never think in terms of allergy while some allergologists try to 
find an allergy in every patient. Much experience is needed to adopt 
an intermediate position between these two viewpoints. When start
ing to practice allergy, the physician will sometimes be disappointed 
because what seems at first to be a simple case may later appear to 
be a difficult combination of physical and psychological problems 
which takes much effort to correct, as psychology plays a more pro
minent role in allergic diseases than in most others. The reward of 
the allergologist, however, lies in the fact that a number of patients 
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·~' 11ill 1111\'t' l't't'l'i\'t'cl \'11rio11s ln•nlllll'llls from st'\'t'l'lllCTii'r'tili·s wilholll 
··u•·•·t•ss 11111 i I 11 t'lll'l'l'lll in \'t•sl iJo(nlo1· l't•vit•ws I ht• wholt• h islo1·~ 111111 
11'\I'IIIS 11n ullt•I'~Y· 

llow is it possihlt~ to asn•1·tain thut llw symptoms fol' whil'l1 lht• 
pulit•ul consults are clefinilely oJ' lilu•ly of an aller~k ol'iJo(in'! 

I 1 Tlw physidan must know the symplomalolo~y of llw clist•ust•s 
l'"'!'.t'ssiug a possihle allergie cliology. Although lht•l't• is somt• 
di.,uJo(J't•t•menl amongst allergologists about the numhe1· of t•ompluinls 
"hit·h may he termed "allergic", at least some dist•ast•s lll't• ulli· 
lnrmly agreed upon as being due to allergy. 

\V it h regard to the symptomatology, referent•t• is muclt• lo I ht• 
·.pt•t·ifie chapters about allergy in the various organs wht•J't' llw 
difl't•n•nlial diagnostic possibilities are discussed. 

~) Allergic diseases are intermittent or chronic with t'XIIt't'J'hll· 
ltous which makes it very difficult to reveal an allt•I"Jo(Y f1·om ll11• 
ltrsl attack. However, exposure to a suspected pwvoldn~ llllt•J'f(t'll 
•uay produce another attack and thus ascertain the "inlt••·millt•nt'tl", 
Trut•, an infection may also behave in this way, hut a Jo(J't'lll 111111111111 
ol' allergic response is involved in the reaction to infedion, so thnl 
lhis is only reasonable. Nevertheless, the intervals helwt•t•n llw ,., •• 
rurrence of symptoms or their localizations will somelinws lt•ncl lo 
lht• suspicion of the involvement of an allergy. If a patient 11lw11ys 
r•·ads with characteristic symptoms, known to be of a possihlt• nl
lt·rgic origin, to a substance which is innocuous to othe•· pt~oJllt• 1111cl 
whose pharmaco-dynamic properties are unrelated to the symptoms 
whieh it produces, it may be termed an allergic reaction. Sm·h pulit•niN 
however are rarely encountered. The characteristic symptoms lll't• 
always confined to the same organ under the same conditions 111111 
ot·cur as a reaction to some more or less specific exposure. Althou~h 
i I is not uncommon to have a combination of two or more lypt•s of 
111anifestations (for instance asthma and prurigo, rhinitis 1111rl 
asthma etc.), the symptoms in the same organ are practically ulwuys 
of the same quality even if there may be a difference in dcgn~e. 

Ilere is one of the pitfalls in the diagnosis. A patient may of'lt•n 
have noticed that he is sometimes sensitive to a substanee to whit•h 
ht• does not react under other circumstances. This is one of Lht• 
arguments which is brought forward most often by colleagues who 
do not believe that allergy is a very frequent condition. This enn ht• 
•·xplained in various ways. My theory is based on the fad th11l 
lhe human organism has a tendency to be well balanced against 
whatever may try to disturb its equilibrium. If the allergy is not of 
a loo pronounced degree or the exposure to the allergen is not loo 
intensive, the body will be able to resist the attack by means of its 
uormal control functions, provided that the natural resistant'!' is 
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unhampered. When the patient is fati-gued or exhauslt•d, o1· wlwn 
he has been under mental strain or has developed an infection, lhtl 
controlling resisting forces are engaged in adjusting these dd'l· 
ciencies and the allergy will then cause symptoms. Unfortunately 
we do not know what a lowered resistance really is or how it can ht• 
explained biochemically. As an example, there is the common expel'i· 
ence that a patient exposed to cold or to wet feet can be infected 
by bacteria which he has been carrying in his throat for days without 
harm. This theory can also be applied to patients who present 
symptoms on certain days and not on others although there seems 
to be no difference in exposure during these days (foodstuffs must 
be included in what is termed exposure). Finally this explains why 
patients who have been desensitized and are apparently symptom
free may develop another attack under extremely high exposure 
(see fig. 1). 

3) The suspicion of an allergic etiology is increased if the patient 
presents more than one potential allergic disease. The presence of an 
eczema obviously provoked by contact with a specific substance, 
makes it seem more probable that a concomitant rhinitis can be due 
also to a hypersensitivity, although the symptoms may be perennial 
and chronic. The cause may be the bread or the cheese which the 
patient consumes daily. 

4) Of less importance, but still "a little evidence';, (Rackemann 
(27)), is a positive family history of allergy. Schwartz (37) has 
found, that if one of the parents has asthma, 50 % of the children 
will carry the "asthmogenic" gene and about 20 % of the children 
will acquire manifest asthma. If both parents are asthmatics 75-
100 % of the children will carry the gene and 30-40 % will develop 
the disease, while the incidence of allergic disease in the general 
population is 7-8 %. 

5) The results of skin tests should be used only as any other 
laboratory procedure. They should never be performed unless there 
is some evidence from the patient's history that he is allergic. Posi
tive skin tests will also be encountered in a group of perfectly nor
mal controls with no history of allergy in the family or in their past 
( Rackemann & Simon ( 29), Grow & Herman ( 16) ) . Positive skin 
tests alone can never be considered as a proof of allergy, but when 
allergy is ascertained or strongly suspected, skin testing may be 
helpful in detecting the substances responsible for the symptoms 
( 43). "No technic is better than the technician who uses it. The dia
gnostic value of the technics will depend more on the clinician's 
ability to interpret his results correctly than on the elicitation of 
positive reactions" (Walzer (42) ). Samter (34) has related an ex
periment in which the etiologic diagnosis was based solely on skin 
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I•""'' ill 11111' ~I'OIIJI liS t'OIIIJIIII't•d with llllolht•J' wht•J'I• lht• diu~IIOHJM 
\\il'' luHwd 1111 l111• history o1· inlt••·vit•ws with till' palit•nl. In lht• l'ii'HI 
t(lttiiJI 1111 upproximutt• diagnosis was n•at~ht•d in h•ss than Ill ';:. whlh• 
itt 1111' olht•J' an adt•ttuate diagnosis was found in almost 711 •;!,., This 
''"""'"~ t•lt•arl~· llw "validity" of skin tests almw. 

NORMAL RESISTANCE. NORMAL RESISTANCE LOWERED RESISTANCE 
ORDINARY EXPOSURE. EXCESSIVE EXPOSURE. ORDINARY EXPOSURE 
NO REACTION. ALlERGIC REACTION. ALLERGIC REACTION. 

Fig. 1. 

li 1 l·:osinophilia in the blood and in various secretions is liiH•wist• 
''" i11tlication for allergy and is so far "the chief cellular t•hm·al'lt•J'
hlll' of lhe allergic reaction in man" (Gay ( 14)), hul tlw ahst•nt•t• 
111 c·osinophils is by no means conclusive for the rejection of allt•J·~~·. 
l·:n-;i••ophil cells in the nasal secretion, in the bronchial llllii~IIS, i11 

1111' fal'ces or in the saliva are by some authors (15, 17. 1 !1, ·H) t•on· 
·.adc·n·d to be pathognomonic for an allergic condition in till' l't•spt•t·
la' c· organs hut no final agreement about this subject has as ~·l't ht•t•ll 
••':11' hed. 

·; l Many papers have been written in which the resulls of ln•ul
•n•·••l have been regarded as a proof of an existing allergy. Tlw fnt'l 
llaal a patient has responded successfully to an elimination dit•t, n 
··llange in occupation or environment, to a desensitization h·eaiiiH'III 
1 all of which are maintained to he specifically "anti-allergie") o1· to 
:a symptomatic treatment including hormones, is regarded hy sollll' 
:anlhors as proof of an allergic background of the disease. This is 
nol convincing evidence, however, as the psychological effeel of nn 
a nit-rested doctor who listens carefully and is very understanding, o1· 
I ht· many other factors which are involved in any of these types of 
llu·rapy are not taken into consideration. Another thing is that in 
,· .. ry few cases in which the pathogenesis is extraordinarily diffieult. 
lu·lping the patient without being certain about the ctiology lllfiiJ 

Ill' resorted to as a final attempt. 
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. 
DIAGNOSTIC PnocEJHJHEs 

A) History-taking. 

The first and most important part in the diagnosis is the hislo•·y
taking. The first interview with the patient or his parents, whidt 
often will last for an hour or more, should best be held in a room 
where the doctor can ask questions without interruptions from 
others. This will give the patient an opportunity to think and from 
the first interview he will have an idea as to what is expected of him 
and if he is cooperative-and this is usually the case-he will try to 
think backwards in the way which is intended, namely that he tries 
to find a cause for each attack he has had, at least the more recent 
ones. Then, when he comes back for the second interview, which 
need not last as long, he will be able to correct the information he 
gave the first day and perhaps add something new. The first inter
view should enable him to give an accurate account of his past 
history and his environment. It is necessary that the history-taking 
should leave a clear impression, not only regarding the particular 
symptoms for which the patient is consulting, but also of his phy
sical and mental development as well as his environmental con
ditions. It is essential to determine his eventual contacts with foreign 
substances and his reaction to them, his behaviour towards the 
people he meets and his reaction to infections, fatigue and psycho
logical stress. Obtaining a distinct picture of the patient, his symp
toms and his surroundings is much more helpful in making a proper 
diagnosis and solving the problem of the presence of "allergy or not'' 
than any other procedure, including the physical examination, skin 
tests, laboratory tests or X-ray (Alford ( 1)). 

In all treatises on allergy the importance of taking a careful 
history is stressed but differences exist as to the best method in 
which it should be obtained. Some advise "a clean sheet of paper 
and plenty of time" (Chobot (5)), while others prefer question
naires or forms (examples are given by Glaser (15) and Harris & 
Shure (19)). Both methods involve certain disadvantages: 1) with
out a questionnaire or form pertinent questions may be forgotten 
and omitted while the patient or mother is speaking steadily, es
pecially if the physician is not well trained in this matter and 2) with 
a standard form the spontaneous description of the development of 
the symptoms may be brought to a standstill as the patient is being 
constantly interrupted in his narration. Valuable details, all of which 
cannot be included in a form, may be forgotten. Therefore, the best 
method in my opinion is probably to register first the spontaneously 
given history and thereafter ask questions whose answers are not 
already apparent from the patient's statement. One can thus fill in 



ll11· 'l"""lionnair't• wlril'lr is att:ll'ht•d to tht• "hlanl< sht•l't" and whlt•h 
t1111111111., all tht• llt't't•ssar~· dt•tails that ar·t• so indispt•nsahlt• for tht• 
tnlr•·•·t clinf.(nosis and 110 lt•ss for· tht• l'onfinnation of l111• \'ahlt' of 
llrt• po~iti\'t' sldn tt•sts. 

Tu I, i nf.( a t•arl'ful history is li lilt' t•onSIIIII i ng and lahor·ious hut 
.. ,., •·rtl~t•lt•ss an t•sst•nlial proeedun-. nwn· so than in any otht•r 
111 illll'h of ml'dil'irw. ll is hdll'l' to han• mon• information than 
ul'l11ull~· ru•t•dt•d at the moment heeause latl'l' on it may lw wantt•d 
In l'lllltrol the reliability of the narrator or to eomJ>:II'l' tht• l't•sulls 
"' ·.ldn lt'sls or of progress with the past history. As tlw allt•r'f.(otofo(lst 
ltt't'niiii'S mon• accustomed to the history taking of allt•rl.(il' palit•nts, 
h•· o,hall probably find it unnecessary to write down t'\'t•r·y hit of 
lllllll"rnalion, only to make certain that he has wriltl•n down lht• lltoNt 
1111portant details. 

'l'ht• past history must include information about inl':ull'y, t'Npt•t•l
ull ~- •·oncerning infantile eczema and an early tcntll•nt•y to t•ntt•h 
roltls. 11' the patient has been suffering from infantilt• t't':t.t'lllll, Ill' 
••hn11ld he questioned as to whether or not he was hr•t•asl-l't•tl 11111t 
11 11ot, what was the constitution of his diet? Did tlw l't':t.t•ma Htru·t 
111 n·lalion to a change in formula? In childhood it is of iult•r·t•Hl to 
l.uow when the first symptoms started even if they did not sllfo(fo!t•st 
ul I hat time any suspicion of allergy. It often begins in ehitdr't•u wllh 
'illl't'zing or coughing, whose only distinction from eommon t•ottlH 
Ill's in the chronicity of the complaint. Later on pseudonoupnl nt· 
lul'l's or· periods with febrile bronchitis may appear and Vl'I'Y oflt•n 
ll11· disease develops into genuine bronchial asthma. In sUt·h a t•nst•, 
11 is very important to know if anything else but "common t•oltl" 
":rs noticed as a provoking factor of a dripping nose, couf.(h, or 
h:llnpt•red respiration. Sometimes the patient or the relaliw who 
lll't'ompanies him can remember that the first symptoms appt•ar·t•d in 
rl'lation to some other event in his life or in his environnwnl. llnw 
•.imilar events taken place subsequently and what were tlw t'onst•
'llll'IH'cs? It is likewise of interest to inquire as to any other· pi'l'et•dinf.( 
dist•ase as well as the exposure to anything which may provol<t• 1111 

:rllt•rgic attack, such as animals, foods etc. When the symptoms did 
11nt t'ommence before adulthood, it is usually easier for him to l'l'llll~lll
ltt•r the circumstances under which the first attack was noted and 
\"aluable data can be obtained as to exact time of day, year, and iu 
which locality the first unpleasant reaction had been noticed. An~· 
information concerning the first attack may be relevant so that il 
l'allnot he described in too much detail. 

St•\"eral questions may arise about the patient's reactions to similar· 
-.i tuations and exposures to the same allergens but under di fft•r·t•nl 
l'irl'umstances. It must here be remembered that in infancy and t•nr·l~· 
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childhood, for the most part, foods "and infections will produ(~e 
allergic reactions, aside from contact dermatitis. Allergy towards 
inhalants is scarcely encountered in this group. With increase in 
age, the inhalants become of growing importance although pollen 
allergy seems to occur rarely before the age of four or five. 

The importance of foods as a cause of allergy is still under dis
cussion. Some investigators claim that up to 50 % of all allergic 
manifestations are due to ingestants (31, 40) while others find this 
figure most exaggerated (5, 8). There is no doubt, however, that 
food sensitivity is of significance and causes many unpleasant re
actions. For several reasons the diagnosis of this type of allergy is 
much more troublesome than inhalant allergy and is therefore often 
disregarded. Skin tests with foods are unreliable; only few foods 
are seasonal such as fruits and vegetables, some are seldomly eaten, 
such as shellfish, and from the case history it is impossible to dis
cover that the patient is sensitive to milk, cheese, bread, egg, meat 
or any other daily consumed food. Finally, elimination diets and 
provocation tests with foods are more dependent on the cooperation 
of the patient, unless he is hospitalized, and are therefore less 
reliable. 

\Vhen reviewing the past history of the patient from early child
hood to the present, one should make certain that the following in
formation has been obtained concerning the existing symptoms: 

1) The onset: age of patient, period of year and approximately 
time of day. 

2) The first signs and suspected causes. 
3) The evolution of the illness and influence of environmental 

changes and treatment. 
4) The seasonal, daily and local variations of symptoms: their 

appearance in particular rooms or places, during night or day 
time, at work or while engaged in some hobby. 

5) The condition between attacks. 
6) The non-specific factors which may disturb the well-being of 

the patient, weather variations, dusts, fumes and smoke. 
7) The patients' psychological state and how symptoms are in

fluenced by emotion, stress, etc. 

Inquiry is then made as to the present complaints and symptoms 
involving the various organs: bronchi, nose, skin or the more rare 
locations such as headaches, gastro-intestinal symptoms, bleedings, 
nervous or epileptic disorders. At this time, the suspected allergens 
should be searched for, including inhalants, foods, colds or other 
infections, particularly of the upper respiratory tract, drugs or con
tactants. Questions should be asked regarding the influence of non-
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··too·o·il it' l'udon1, us llll'llliiiiH'd almvl', upon tlw )IJ'I'SI'nl symptoms, nncl 
''"""' lilt• \'llriulion of symptoms clllt' to Sl'llson, lim1• of clny nncl 
low ul il ~·. 

11' possilll1• nl. the lime of llw first intervit•w it may also Ill' of 
· H••·ul iruporlaJII'.t~ to ask about the psychic f11dor·s whit'h may he• 

lll\nh·1•cl, hut sometimes it is better to wait until OJH' lmows lh1• 
puliPul a little better before going too deeply into this IJIII'slion . 
.... ,11,,. inv1•sligators claim that asthma, for instanee, mny dev1•lop 
"tllloul. the involvement of an allergy on a purely psyehosomnti1• 
loll'.is, ~·d. although several psychologists and psyehiatrisls hn\'1' 
p11ltlishl•tl ease reports intended to prove the psyeholofo(it' or·igln, 
, .. .,,..,.ially from maternal rejection, no one has so fm· been nhl1• to 
ll11d any psychological picture which is not found in 11n c•qunl 
lllllltnt·r· in children with behaviour disorders or in mnlndjuslt•cl 
ud ull s. \V hen, through investigation, the provoking allerg(•n hus no I 
'"'''11 t'\'idenced, this is not the fault of the patient, hut m11y h1• due• lo 
,, Inn inaccurate case history, bad testing material or· an inadi'IJIIIIII• 
lo·t'11uique, however, it is not a proof of the absence of 11n llllc•r·g~·· 

11 io.;, therefore, of utmost importance to ascertain tlw nlll•t'fo(it• 
lt~tt'lq .. ~ronnd in cases where psychic factors evidently play 11 r·ol1•. 
11 is the opinion of all trained and experienced aller·gists thul 
p· .. \',.llie involvement may be present in all allergic pali1•nls. h11l lo 
11 \'ariahle extent. In asthmatic children, for instance, the mor·1• or· 
f, .. ,o.; hidden anxiety seems to be a common finding in most or· Pl'l'· 
llll('s all cases, but it is much more likely that the anxiety is s1•~ 

o'ollldary to the asthmatic attacks instead of being the original I'IIIISI' 
1 Ft·i11herg (10) ). The emotional picture of the asthmatic ehild 1'nn 
Ill' found to the same degree in children with other disturhanl't'S unci 
111 llu~ same proportion, but perhaps to a less degree in so-<'allc•cl 
11nrrual children (45). Just as a psychological "stress" may result 
111 finger sucking or nail biting or bed wetting in some ehildl't~n. il 
llt:t,\' result in dyspnea if the child has an allergy, so that it may 111'1 
,,., a trigger mechanism just as an infection or an exposure lo 11 

·.tgnil'icant allergen. In every case, in order to provide adequate ln•lll
llll'nl, it is necessary to know about the psychological and environ
llll'nlal influence upon symptoms. 

With regard to the intended treatment, it is advantageous to 
1, 11ow how the patient has been treated previously, which examinu
llnns he has undergone, especially recently in order to avoid r<~Jll'

lilions. Thus it may be of interest to make inquiries at the hospitals 
and from doctors he has already visited concerning pertinent 
findings. 

For· the purpose of substantiating the diagnosis of allergy it is 
also of importance to ask in detail about the family history. Not 
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Fig. 2 and 3. 
A girl and a boy with asthma. 

only are allergic manifestations more common in allergic families 
but an organ specificity is encountered to a certain extent as well. 
Children of asthmatic parents are more exposed to asthma than 
those without this trait in their family. 

B) Physical Examination. 

It is very important to remember that, as previously mentioned, 
the asthmatic attacks, the sneezing, the itching and so forth are 
symptoms which may have an non-allergic origin. A thorough phy
sical examination is therefore always a necessity. The dyspnea may 
arise from heart disease, tuberculosis, bronchitis, emphysema, for
eign body etc.; hay fever symptoms may be due to sinusitis; eczema 
to fungus infection and so on. Accordingly all possible measures 
must be taken to refute any other etiology by a careful examina
tion which must include blood pressure and X-ray of lungs, sinuses 
and teeth. 

Quite often a more or less perennial rhinitis results in chronic 
post-nasal drip and blockage of the nose and consequently the child 
breathes through the mouth. Thus the mucous membrane of the 
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lllruut is c•onstuntly irritulc•cluncl lhc• uir c'CIIIII'S llil'l'dl~· inlo c•onlud 
wllll il wilhoul hc·inJ.( t'illc•l'l'cl unci lu·alc•cl in lhl' nosl'. llc•lll'l'fol'lh, 
11 rhinilis may l'c•sull in a l'onslunl c·ouJ.(h, pc·•·hups in h1·onl'hilis, 
unci suhsc•quc•nlly in asthma. This situation may hc• 0\'t'l'loolu•d in 
l'llillll'c•n who Vl'I'Y often do not hlow llwi1· nose hut insh'ad sniff Uw 
·,c•c·rl'l ion inwards. Thc• c•arl it' I' this is stoppc•d llw hdlt•l' a1·c• I hc• 
pussihililit•s of preVl'nlion. A stuhhom t'ase of asthma l'an on l'lll't• 
uc·c·asions he t'larificd hy means of a hronehoscopy, whkh may lc~ud 
lu llw dist'.ovcry of a tumor or a foreign hody. At the sanw linw, 
lllllt'IIS t'.:m he taken for microscopic examination in sc~arl'h of 
111alignant cells or for culturing to determine the hactcrial n•sisla1wc•. 
lll'llnehography, however, should only be done when a foreign holly 
is sc~riously suspected, as the contrast material generally eontuins 
iodine to which the patient may be allergic. Different lahoralory 
lc•sls and visits to other specialists, such as the ear-nose-throat NIH'
I'ialist, cardiologist, dermatologist and psychiatrist or psyc·holof(isl 
c·an be considered. 

C) J.aboratory Tests. 

E•·ythrocyte sedimentation rate and haemoglobin should hc• dc•
lc·rmined routinely, and the blood count may also prove to he of 
i11tercst. Some clinicians use the leucocyte and differential count. 
while others determine only the eosinophil count; the numhc•1· of 
c•osinophils seems to show variations during the day in relation to 
meals and their contents. A great deal of research is still nccessury 
Lo determine the importance of the eosinophil cells. The finding of 
an eosinophilia, when no other reason can be evidenced, e.g. a lwl
minthiasis, is regarded as a sign in favour of allergy although in its 
ahsence allergy is certainly not to be excluded. Cooke ( 8) re pods 
Lhat in case of infectious allergy the eosinophilia is more pronounc·c•d 
and the author is in agreement with this opinion. Some authms :11'1' 

c~onvinced that eosinophil cells in various secretions such as in llw 
nose, sputum, or stool, are pathognomonic for an allergic condition. 
hut definite proof is still lacking, especially as the absence of cosin
ophils, in this case also, does not exclude an allergy (15, 17, 1\), 41). 

Electrocardiogram and lung ventilation tests may be of importanc•.c• 
for the differential diagnosis. 

D) Skin Tests. 

Skin tests are of some value and will give some information in 
regard to the diagnosis provided they are interpreted in an adcqualll 
way. It should always be kept in mind that a positive skin rc.action 
to a certain allergen does not necessarily mean that this suhst:uH'C 

!) ALLERGY 
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will produce symptoms, nor does a m~g;tlivc skin h•sl exdudt• lhn 
possibility that this substance might he the cause ol' lhe illnt'HN, 
Skin tests should always be interpreted in relation to the hiHloJ'Y 
and eventually with clinical exposure tests. Quoting Bruce Pca.-son: 
"Skin tests do not provide a short cut to a speedy diagnosis, and in 
the hands of those who expect too much they arc often mislead
ing" (24), 

Skin testing is a valuable procedure as ( 1) it may confirm the 
history findings, (2) a patient may be unaware that certain factors 
influence his allergy, a positive skin test may in this case lead his 
thoughts in the right direction and make him acknowledge that 
symptoms appear on exposure to these substances, (3) it may call 
the doctor's attention to a substance which was not suspected to 
be of significance so that it can be tested by provocation ( 43). 

A great difference exists between the various allergens in regard 
to their reliability. The most dependable are the inhalants and sub
stances which produce contact dermatitis. Ingestants on the other 
hand are considerably less reliable. 

Positive cutaneous reactions may be found with allergens which 
do not provoke symptoms; this is termed "latent allergy" ( 33). A 
good example is grass pollen in children, which may show positive 
skin test, but negative provocation test. The provocation test, how
ever, may become positive within a year or two, although there are 
still no seasonal symptoms. This condition is called "subclinical 
allergy" ( 11, 32) ("semi-latent" ( 20) or "nonclinical" ( 39) ) and may 
gradually change into a manifest allergy. This again may return to 
the latent stage, with or without treatment, as shown in table 1: 

TABLE 1 

Latent Allergy ••o•oo•ooo••••o•••oo•oo 
Subclinical Allergy 00 00 00 00 ... 00 00 o 

Manifest Allergy ... oo .. oo•oo·-oooooo 
Postclinical Allergy .. oo o •••••• o. 00. 

Cutaneous 
Reactions 

+ 
+ 
+ 
+ 

I Provocation I 
test, Sniff or 

Exposure 

+ 
+ 

Clinical 
Hypersen· 

s1tivity 

+ 

Sometimes positive reactions are obtained due to the presence of 
irritants in the material, histamine for instance, while at other times 
the skin reaction remains negative although the food concerned pro
duces evident clinical symptoms. Several reasons can be evoked. The 
material being used is insufficient, too weak or too old, the testing 
material has changed during preparation,-for instance Ratner ( 30) 
has reported that milk is altered with regard to its allergenic pro-
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1"'•1 ic•o; hy I he• e•vnpor·nl ion, 1111' sldn shows no r·c·rwl ion chiC' lo 
• llllllf-lf'S in llw lissw•s, d«'hydrnlion, m~dl'lllll, inunilion, inft~dion, 

h,\ pNc•nlin, e·uc·hc~xin, de· .. or· Llw allergie organism <~onlains no anli
luulic•s towards llw suhslanec~ as sueh, hullowards mdaholil' pi'Oduds 
clc'll\'l'cl wilhin Llw or·ganism as a n•sull of lhe di~-teslivc• c·n~ymc•s 

1111 lllc· food. This has heen demonstrated hy Cooke ( 7) and hy Bloom, 
~lul'lww & Bc•chwr· (4·) who conclude: "In lhe sear·c·.h for· the :wlio-
1"1111' Hf.(<'nl in nonreadive cases, the use of digested exlraels for 
lc"d in f.( purposc•s will offer no advantage over a thorough and ear·c•-
11111,\' la lwn history, confirmed by test feedings". Finally it may 11<' 
n••·•dioned lhat drugs usually give no specific reaction with sel'llkh, 
1'•••·1, or intracutaneous tests while the drugs responsible for eon
lul'l dc•r·matitis give very typical reactions by patch test. 

The~ first cutaneous tests were performed by Blackley (il), who 
d ........ ibed how, on July 13th 1865, he did a scratch test with pollc•n 
•d l.olium Italicum and obtained a positive reaction. AlthouHh Bda 
Sd•il'i< (:l!i) in 1956 called von Pirquet "the father of all skin lm1linf.( 
l11r diagnostic purposes", Blackley must be given the credit, nol only 
l .. r I he skin test, but also for the provocation test whic~h he dt•
•,nihed in a way which has not been improved since that tinw. Aflc•r· 
\'1111 Pirquet's scratch test for tuberculosis in 1907 (25), Smith in 
IIHIH (:18) introduced, and Walker in 1917 ( 41) reintrodueed, Llw 
•.:11nc• technique for application in allergy. Meanwhile Mantoux, 111111-1 
1 :!:.! ) had employed the intracutaneous test with tuberculin and 
11. Sl'hloss in 1912 (36) resumed this procedure for allergic teslinf.(. 
l·'inally the prick test was introduced by Lewis, 1924 (21), wilh 
hislamine only, while Freeman (13) in 1930 applied this method for 
diagnostic purpose in allergic patients. 

TESTING MATERIAL 

lll'liable testing material is of the greatest importance. Some allc•r·
r:isls prepare their own material while the majority buy their t•x
lr:II'Ls from commercial firms. The processing and preparation of 
ksling materials vary to some extent and differences may he notc~d 
111 various handbooks. Only by experience can the physician asecr
lain that the materials he employs are the most dependable. The tt~st
ing material in Denmark is manufactured by Allergologisk Lahol'll
lnrium in Copenhagen. Table 11 indicates the manufacturing process. 

The testing equipment should preferably consist of a large variety 
of extracts, as an examination made with only a few allergens is 
hardly worthwhile and is apt to create an unfavourable reputation for· 
Ill is otherwise valuable diagnostic procedure. 
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The allergologist must he able to lcsl ·lhe palienls with: 

a) Inhalants: 
l) house dust; some prefer a sample from the paticn l's homo 

and working place, others use a stock material, 
2) animal hair and dander, e.g. cat, dog, horse, cow, sheep, •·uh

bit, goat, 
3) feathers: duck, goose, chicken, 
4) grass pollen, all the common grasses in the neighborhood, 

including wheat, rye, corn etc., 
5) pollen from trees and flowers known to be allergenic, growing 

in the region, 
6) mould spores of the local types, 
7) clothing material, cotton, linen, silk, kapok, hemp etc. 

b) Ingestants: 
1) milk, perhaps also lactalbumen, lactoglobuline, and caseine, 
2) egg yolk and egg white, 
3) flour, types most frequently employed, 
4) meat of the locally eaten animals, including birds, 
5) fish and shellfish of various kinds. 
6) vegetables, locally consumed, 
7) fruits, obtainable in the region, 
8) nuts, almonds, chocolate, coffee, tea etc. 
9) cottonseed, flaxseed, grains, spices, and perhaps drugs, e.g. 

ipecacuanha. 

For contact or patch test a completely different equipment is 
needed. Here the different metals, tars and ointment bases must be 
at hand as well as a variety of other substances frequently en
countered in daily life, paraphenylenediamine, formalin, linseed oil, 
orris root etc. Last, but not least, adhesive plaster used for the test 
must be included. 

TECHNIQUE 

A) Scratch and Prick test.-When prepared solutions are used 
for the tests, the scratches-2 to 5 mm in length-or pricks art! inade 
on the clean skin and on each scarification or prick a drop of the 
solution is applied. Whenever dry material is used, a drop of N/10 
sodium hydroxide is placed in rows on the testing site and the dry 
powder is mixed into it with a small wooden toothpick which must 
be changed for every test. A scratch or prick with a sharp needle (a 
gramophone needle can also be used for this purpose), is made 
through the drop. After every test it should be cleaned and wiped 
carefully in order to avoid contamination. 
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Tl''lh. 1'1111 lw 11111clt' Pithl'l' on llu• I'II'SOI' sid1• of fol't'lll'lll, IIJIJII'I' l'licl1• 
"' ur111 or 1111 thP h111'1~ 1111d SJIHI't'd I to ~ I'm IIJIIII'I. If llu• t1•slinj.( ll'l 
d11111' 1111 11 l'outilll' hasis wilh llllllll'l'ous JII'I'JIIII'ations, il may Jll'll\'1' 
.uh11nlaj.(t'OIIS to maiH• intt•rvals lu•twl'l'll tlw SIISIH'I'h•d antij.(I'IIS ahoul 
'} 1'111 whill' I 1'111 l)('tWt't'll tlw ll'ss prohahh• l't•adinj.( suhstanet•s is sul'
lldt·nl. NPithl'l' snakh no1· prkl< should he dt'l'JI l'nough to d1·aw hloocl, 
\hunt lf1 minutt•s aflt•l' thl' tl'sl, the ann is dt•:uwd with o1·dina1'Y 
1\ltlt•r and tlw results are read. A positive l't•:~t•lion dl'wlops in I 0 :w 
111innt1•s and is eharactcrizcd hy an urtiearial wheal with o1· wilhoul 
l'"l'llclopods and surrounded hy a red zone. The laJ'gt'J' tlw wlwal. o1· 
I ht• llloJ'l' pseudopods, the more positive the test is eonsidl'J'I•cl to h1•. 

\Vh1•n the reaction is so large that it overlaps thost• JH'Xt to ll. 
llll'sl' should he repeated. For comparison a conti'OI tl'st with lht• 
diluting fluid must always be done. The reaction lwgins to 1'1ult• aw11y 
within a half hour. Infrequently, delayed reactions ot'l'lll', IIIOHtly 
ll'ith foodstuffs. 

11 is important to keep in mind that there is not IH'I'I'SSIII'ily 11 
parallelism between a large positive skin reaction and a high dl'j.(l't•t• 
of st•nsitiveness, even if this is sometimes the case. Unt•xpt'l'lt•d po!'ll-
1 i I' I' reactions should always be repeated. 

l'riel< tests have the advantage of causing less dist•omforl lo llw 
p:tlit•nt which is especially important with children. It is also t'IISit•l' 
In make identical pricks than uniform scratches. As the l'l'lll'lionl't 
a r•· smaller, there is less chance of a general malaise and t•onl'hwnt•t• 
hP I ween adjacent wheals is less frequent. 

B) Intracut.aneous tests are far more sensitive than semtt·h 111111 
pricl< tests, but are more hazardous, and false positive r<•adions 111'1' 
111o1·e frequently encountered. In addition, they are more time t•onsum
ing, more difficult to perform and interpret correctly. Newl'lht•lt•ss, 
111any allergologists prefer this method as they consider it mo1'1• 
i 111 portant to obtain some false positive reactions than to omit 1111y 
significant ones. The results, at any rate, must be comp:u·t•d with 
I hl' case history and/or with the provocation test. 

It is best to use a tuberculin syringe of 1 cc with lines at t'\'t'I'Y 
11.111 cc and a small needle, e.g., 20. Care should be taken to maiH~ tlw 
injection so superficially that no blood will appear and not to in
.i<'d more than 0.01 to 0.02 cc as larger amounts will malw tlw 
n·action more difficult to read. The injection may not he dmw loo 
rapidly and care should be taken not to inject any air as in holh 
l'ases a wheal, simulating a positive reaction, may appear. 

It is recommended to perform the tests on the flexor side of l111• 
fo1·earm and not on the back, so that in the case of a constitulionul 
reaction a tourniquet can be placed above the site of injt•t•.lion. 
Constitutional reactions and their treatment are described in llw 
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Fig. 5. 
The skin is pricked with a scalpel. 

chapter on specific desensitization treatment. As shown in fig. 7, 
the arm is reacting in almost the same manner from a little under 
the elbow to the lowest ¥a of the forearm. It is advisable not to 
perform more than 8-10 tests at the same time if there is a sus
picion that any of them will react positively, as an accumulation of 
strongly positive reactions increases the chances of a constitutional 
reaction. 

In children, intracutaneous tests are regarded as too dangerous 
and produce far too much discomfort when done routinely. Only if 
the history raises a suspicion that the child is allergic to a sub
stance and the prick test remains negative, is an intracutaneous in
jection to be considered. If, on the other hand, the prick gives a 
dubious reaction, it can be controlled by doing a series of intra
cutaneous tests with the same substance in increasing concentra
tions. If the same amount of fluid is injected in various concentra
tions, the reactions should increase in size in proportion to the con
centration, otherwise there is no evidence of a reliable positive 
reaction. This applies to adults as well. The present author gener
ally uses two injections, 1:1,000,000 and 1:10,000 (weight per vol. 
-seep. 137) and a definite difference must be noticed before con
cluding that a reaction is positive (see fig. 8). For food tests it is 
customary to try concentrations such as 1:10,000 and 1:100 in 
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Fig. 6. 
lie· m· I ions of different strength. Notice the confluence between dil'fcc•cnl wht•caiM. 

These tests must be repeated. 

order to get a positive reaction, but it must be emphasized onc•c, 
cuorc that the reactions must be correlated with the histm·y muliol' 
provocation tests. Only egg, shellfish, nuts and cottonseed should Ill' 
lrit'd with weaker solutions in comparison to other foods. If the Lc•sl11 
nu•ntioned do not give a distinct reaction, skin sensitivity is wt·y 
doubtful. It must be remembered, however, that this does not c•x
dude a constitutional reaction. 

Group tests are used quite often in spite of severe critidsm. '1'111' 
purpose in employing mixtures, e.g. one of inhalants, one of llll'lllll, 
one of cereals, one of vegetables and so on, is to diminish the numhc•1· 
ol' tests to be performed. A great disadvantage of this melhocl is 
I hat the reaction may remain negative because the one suhstmwc• 
\\'hich, separately, would react positively, has been diluted by tlw 
olhcr allergens in the group. If the group test is positive it is mw.c•s
sa ry to test all the components individually and it is therefore vc•t•y 
doubtful if any time or work is actually saved in this way. Mnny 11 

I i me it has been experienced with the prick test that a group J'<l· 

:cdcd negatively while a suspected component, tested separately, f(llvc• 
:c positive reaction. With the intradermal test the procedure may Ill' 
IH'I'mitted with groups of substances chemically or biologically l'c•
laled, such as grass pollen or fish. It is very seldom, indeed, that 11 
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Fig. 7. 
The reactions are identical in size from slightly below the elbow to lower 

% of forearm. 
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pt'l'•"n i~ ullt•l'f.(it• lo ont• sol'! of 1-(russ o1· lo o1w lypt• of fiNh only, 
''"d ''·" F1·unldund (I~) has shown, tht• sol'! of 1-(l'llss to whit•h lht• 
pulit•ul is ullt·•·gic is uol so impol'lant in 1'1'1-(anl to tn•utmt•nl. 

St'\'I'I'Hinllt•mpts hav1• ht•l'n mad1~ lo find a lt•sl fol' hul'lt'l'iulnllt•l'lo(.Y 
111111 111nny individual hadt••·ia as well as groups of hadt••·ia ol' t•ullul'l' 
•••ul•·•·iul ha\'1' ht•t•n lrit•d lo pron• llw t•xisll'nt'l' of allt•I'HY town1·d~ 

inl•·•·lion. No l'onvineing l'vidcnl'e, IHJWl'Vl'l', has as yl'l hl't~n puhlislll'd 
o~llllo11gh mosl allergologists believe in ils existcnel'. EilhPI' llw sldn 
,, .. ,Is :11'1' positive in all patients who have had a son~ throat or 11 

'oilllilar infPI'lion, or they arc dubious or negative. 
Standardization of extracts is a problem which has ar·oust•d many 

tl•··•·11ssions and many experiments have been cal'l'icd out in ol'dt•l' 
'" find a r·cliable method. Different procedures have ht•t•n tl'it•cl. 
'I'll•· Iota! nitrogen content is not reliable, as the pi'OtPin nill'o-
1-1•'11 in older extracts gradually changes to non-proll•in nili'Of.(l'll. 
l'rt~ll'in nitrogen content is therefore a better standard lo USI', hut 
,., •·n this is not sufficient because with different nwthods of pi'C'I'i
pilalion it can be shown that not all of the reacting suhstnnt't' i!'l 
l111111d in one portion of the protein. Some patients seem lo rl'tll'l to 
111,. l'luid which is left over when all of the protein should he pl'l'
•·•pilalcd from it. Noon's pollen unit (23) is the amount of <~xll·nd 
ohlaincd from 0.001 mg. of pollen, but great discrepancies <•xisl 111'-
1 "'''''n the content of reacting allergen and the weight of the polh·n~. 
Coca ( 6) redefined the Noon unit as the quantity of pollen ex ll'lll'l 
"hich contains 0.00001 mg. of total nitrogen, but here again tht• 
•pwslion of protein nitrogen and non-protein nitrogen comes into 
l'llllsidcration, and so far no chemical standardization method huN 
,,.,.n fully acknowledged. A completely different method is lhe hio
t .. git·al one in which intracutaneous reactions with the old known 
•·\tracts are compared with those of a new production. Tlw I'X-

1 rads may be tested in two corresponding areas on a patient ol' 
1111 i mal sensitive to the allergen concerned. The test material is, fo1· 
,.,:nnple, made as shown on Table 11, and after the pulverization hnN 
I :ilwn place, the extraction with buffer solution is carried out in llw 
proportion 1: 100 (weight per volume). From this solution dilutions 
an· made and compared with similar ones of the old extraet, and 
1111' new ones are diluted until they respond with an intradermal 
r•·adion identical to the one produced by the old extract. 

Concentrated solutions of extracts preserved cool, in dark air-
1 igh t bottles, under sterile conditions, keep about one year or mo1·e 
\\'ilhout losing their strength. However, weaker solutions will nol 
lasl as long. Dry powder seems to keep its strength for years. 

C) P.atch tests are done in cases of contact allergy. If the suspcdt•d 
""hstance is solid, some of it is placed on a small piece of gamw, 



Puri-~ Dust Ani-tied etc. mal house- from hair dust pts 
------

Grinding ...................................... 
Squeezing .................................... 
Sifting ......................................... + 
Extraction with ether .................... + 
Extraction with aqua distillata ...... + 
Extraction with 14 ·% alcohol ......... + 
Vacuum-distillation ...................... partly 
Precipitation with acetone ............. + 
Double fractioned ......................... + 

+ 
Cultivation ................................... 
Washing with alcohol .................... 
Drying ......................................... + 
Pulverizing ................................... + 
Extraction with buffer solution ...... + + + 
Paper-filtration ............................ + + + 
Dialysis ....................................... + 
Sterile-filtration ........................... + + + 
Aseptic dilution ............................ + + + 
Control of sterility ........................ + + + 
Biological test .............................. + + 

TABLE 2 

Preparation. 
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ntol•dt•lll'd wilh salillt' o1· 11111'-ll'lllh 11111'111111 sodium hyclt•oxiclt•, unci 
11111'1 11ll111'ht•d lo lht• sld11 hy IIII'IIIIS of 1111 adht•sivt• plaslt•t·. 11 is I11•NI 
lo ••~•· plasii'I'S wilh 11 l'it•t·ulat· pit•t'l' of plaslie fasll'nl•cl lo il, and In 
"' d•·r lo lu•t•p il in .~i/11 a small pit•t'l' of foam l'llhhl't' mny ht• pul 
lol'l \\'1'1'11 ll11• f.!lllll'.e and lhe plaslie. A liquid suhstnlll'l~ 1·nn ht• dl'ipp1•cl 
dlll'l'll~· 1111 llw galll'.l'. The pall'h may he lt•l'l in pial'(' fol' 2 Ol' a 
du,\''' p1'0vid1•d the t'l•adion is not vet·y sti'Ong m· induet•s ilehin~. 11 
h l'onsidl•n•d posilivc wlwn small red papulcs devt•lop cot·n•spondin~ 
'" ll11· pit•t•e of gauze and not outside the plastic. Sometimes, how-
1'\1'1', lh•· patient is allergic to the plaster so that the dt·,·ulm· spot is 
oo1111al hut surrounded hy a red and irritated square eol'l'l'spondin~ 
1 .. 1111' plaster. 

Ill l'musnilz-Kiistner (26)-de Besche (2) tests (passive LJ•nnsf1•t' 
l1 ... h l an• done in patients with extensive eczema, a contnw•ons sl<in 
dhc•ast•, or when ordinary skin tests are difficult to intm'JH'I'l Jw-
1 1111sc• of Lhe presence of an ichthyosis, urticaria etc. 'l'h1•y 111'1' allso 
••··•·d when the patient is so ill that a direct test may a~~t·nvall• ll11• 
d•·.lrc·ss, in cases of fighting and struggling children, ot· in infnnls 
'"" small to do as many prick tests as required. 

'l'ht• Lest is made by taking blood from the patient and in,it•t•linf.( 
11 I c'l' of this serum into the skin of a normal person, or ut l1•nsl n 
p1·rso11 not reacting to the substances which should he lesh•d. Tht• 
•11lc·s of injections are marked on the skin. The next clay the ll•sl 
•.olnlion is injected in the same sites and, as a control, on a symnw-
1111':11 place on the opposite side. If the reaction is positive on llw 
•.n11111 site and negative on the other, the patient is sensitive to tht• 
l1"d c•d substance. 

This, of course, can also be used as control for an UJWXJWdt•d 
••·ad ion obtained in the ordinary way, especially if the patient shows 
" whole series of positive reactions which are believed to he fal!w, ot· 
'" ch·lermine if a patient is sensitive to a serum which is intended to 
he· given against tetanus or diphtheria. 
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PROVOCATION TESTS 

By 

H. CoLLDAHL 

Stockholm 

1. BRONCHIAL TEST. 

CHANGES IN PULMONARY FUNCTION IN CoNNECTION 

WITH THE INHALATION TEST 

A positive skin reaction in an asthmatic patient does not neces
sarily prove, nor does a negative one exclude, that the antigen con
cerned is of etiological importance. 

To determine the existence of a hypersensitivity in the small 
bronchi to a certain antigen, the latter can be brought into contact 
with the mucous membrane through inhalation of a nebulized solu
tion. This is called a provocation test. 

The sensitivity of the bronchial mucosa can also be evidenced by 
the so-called exposure test in which the patient is brought into con
tact with the suspected antigen under natural circumstances; for 
example, a patient who is suspected of being allergic to horse epi
thelium may be asked to remain in a stable an hour or so under 
close supervision. 

A positive bronchial provocation or exposure test will result in 
asthmatic symptoms: shortness of breath and the appearance of 
sibilant rales, when no abnormal auscultatory signs were present 
before the test. In certain cases the changes are so evident that 
there can be no doubt that the antigen which has been tested is 
able to provoke asthma. In other cases an objective registration of 
the changes in respiratory function is necessary in order to judge 
the results of the provocation test. For this reason the variations in 
respiratory function in connection with asthma will be discussed 
first. 

A. Changes in Certain Pulmonary Functions 
in Asthma 

a. Oxygen uptake, carbon dioxide elimination and 
body temperature. 

It has been shown ( Colldahl) that pulmonary ventilation, oxy
gen uptake and carbon dioxide elimination are altered in a regular 
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1\11\ holh in c•xJH'I'illll'nlull.v incluc·c•cl uslhmu in lo(llinc•u pilo(s I 111·1:1) 
,cccd ill nslhmu in humuns ( 111-17). l>urinlo( Vl'ry sc•vc·a·c• ullnl'lts vcm
lllullnll of till' l1111f.(s us wdl as oxylo(ml uplalw aa·e lowt'l' lhun 
lllldt•r husnl c·ouclilious. The Cll'lo(unism is c·ompt•llt•tl Lo t'III'I'Y 0111 1111 

.llc•·ac•acsc•cl ha·c•nlhiufo: dforl wilh JHII'Lidpalion of all llw llt't't•ssoi'Y 
1 '''•JIII'IIInry nnasc·.lt•s, hul is awvt•a·Lheless unable Lo Luke up 1'\'c•n as 
111111'11 ox~·w·n us is rt~quirl'd when Lhe organism is al a·c•sl. This hl'inf.!s 
ultoul 1111 oxygc•n dl'hl and Lhis deficit musl he compensated fm· wht•n 
I h•· ulluc·l• is over. Consequcn Lly the oxygen uplal<e is eonsidcl'llhly 
,, ... ,.,•usc•cl wht•n Lhe allack has subsided. In a moderately seve1·e nl
lu..J, of aslhma, the arterial oxygen is lowered, as was tlt•monsli'JIIt•tl 
.cl .. ·•cdy in 1!)21 by Meakins. In a mild attack pulmonni'Y vc•n
lllulion and oxygen uptake are increased above normal vnh11•s. No 
o' ,\W'" cleht arises, the organism being able during the all ad' Lu 
lulu· up Lite necessary amount of oxygen which may t•vt•n t•xt•t•t•tl 
h,· HIO'ft, the requirements under basal conditions. 

Tlw allcration in gaseous tension occurring during an nslhmullt• 
,cl I ut· 1\ pmduces disturbances in the intermediate metabolism wlllc•h 
I"",. het'n demonstrated experimentally in guinea pigs ( C:ullclnhl 
Ill I :1 I !H 7). There are reasons to believe that similar changes m'c'UI' 
tcl·.o in asthmatic patients during severe prolonged atlael,s. DurinM 
,,,., ..... ,. asthma in guinea pigs the concentration of blood )adult! wus 
··In :clc•cl, a finding in favour of the fact that a lack of oxygtm hus 
lul,l'll place in the tissues during the asthmatic breathing. 

Furthermore, it has been shown both in guinea pigs and in humans 
Ileal dul'ing severe prolonged attacks the body temperature is lowcl'c•tl 
"le ill· in mild asthma it is raised. 

Tlw results obtained by Colldahl regarding oxygen uptake, enl'110n 
dcoxicle elimination, respiratory quotient and body temperalUI'c in 
"'pc·rimentally induced asthma in guinea pigs and in spontant~ously 
oo'l'tJITing asthmatic attacks in man, are similar to those found in 
u~llcma provoked by inhalation of an antigen to which the patient is 
:cl lngic. 

This is apparent from Schleinzer's work (1949-1951). This aulhol', 
however, interprets the registered changes in the ventilatory lo(ns 
•·xl'lt:mge as being secondary to a primary metabolic reaction (Stoff
"·•·•·hselreaktion) resulting from antigen-antibody reaction in various 
organs. It seems difficult, however, on the basis of the gas exchanfo!t~ 
lo conclude in favour of a disturbed metabolism in the cells when the 
~-:as <'X change in the lungs undergoes such great alterations as a result 
of Lite beginning asthmatic breathing. 

The fact that the degree of pulmonary ventilation and oxygen UJl· 
I a 1\c are directly dependent upon the degree of difficulty of llw 
.,Jtonotic breathing clearly shows that the variations in gas exchange~ 
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are caused by the asthmatic breathing. !Juring a st'\'t'l'<' altal'k oxyf.lt'll 
uptake and lung ventilation per minute are lowt'l't'd undt'l' llol'llllll 
levels but as soon as the asthma improves, oxygen uptalw as wt•ll ns 
lung ventilation increase. ( Colldahl 1943-1 H4 7). (Further details lll'l' 
given under "d"). 

b. Intrapulmonary air mixing. 

Several authors have shown that the intrapulmonary m1xmg of 
respiratory gases is lowered in asthma and emphysema. In 1 llfi2 il 
was shown by Colldahl and Lundin that in provoked asthma, changes 
in the intrapulmonary air mixing occur even before the patient 
feels a sensation of tightness in the chest or difficulty in breathing. 
At this stage no lowering of the arterial oxygen saturation could be 
evidenced. 

The nitrogen content in the exhaled air during the oxygen breath
ing is registered continually; the method is simple and does not 
demand much cooperation on the part of the patient. It is most 
important that the patient breathes normally as forced breathing 
may aggravate the asthmatic state. In case an objective registration 
of a provocation test is necessary, the registration of the intra
pulmonairy air mixing is probably one of the most sensitive and best 
methods. 

As an example is quoted a provocation test with horse epithelium 
in a patient, 17 years old, in which contact with horses resulted in 
asthma. ( Colldahl and Lundin 1952). The intracutaneous titration 
gave a positive reaction with an antigen dilution of 10-10• 

TABLE I 

Inhalalion 

Coca's solution .................... . 
Horse epithelium extr. 10-12 .................... . 

10-11 .................... . 
10-10 .................... . 
10-6 
10-5 
10-4 

"Vashing-out 
time, min. 

2.0 
2.0 
2.3 
2.3 
2.3 
2.0 
2.5 
7.1 

Table I shows the results of the inhalation tests. As criterion of 
the ventilatory changes, the time required for the patient to wash 
out the nitrogen from the lungs on breathing at rest after the tran
sition from air to oxygen breathing i.e. "washing-out time" has been 
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u•u•cl. The• nill'ol-(c•n wushinf.(-oul. is I'I'I'OI'clc~cl hy ~~onliniiiiiiSly 1'1'1-(lslc•l'-
1111-( 1111' nlll'lll-(1'11 ~~onll•nlof llw nlvc•olm· ni1· hy IIII'UIIs of n scH•ullt•cl 
nlll'lll-(1'11 unulyst~r. 

'l'h1• c•liminulion of nilr·ogtm dul'ing oxyf.(t'll hreulhinf.( dt~(II'IHis o11 
ll11• ulvt~olur· ventilation (tidal volume, tlt~ad S(Hwe, l't•spil'uloi'Y l'llh') 
n11cl 1111 llw inli'Upulmonary air distl'ihution. 

c·. \1ilul capacity. 

Dl'lc•l'lllinations of the vital capacity have frequen lly ht~t·n lH'I'
I••rnH•d in connection with provoked asthma (e.g. Lowell and Sc•hil
lc·r). These authors have shown, by using a closed l'espil'llloi'Y sy
•.11'111, that in asthma there appears a temporary decrease in lidul 
\'olume, an increase in the functional residual capacity 11nd 11 dt'
c·rc·mw in the expiratory reserve volume, inspiratory capudly 1111d 
vilul capacity. 

In 1!154 Ten Cate published an investigation on provoc11lion INIIH 
111 which the determination of the vital capacity was used lo l'l'fo(lHit•r· 
ohjc·c~lively the results. The provocation test was only consiclt•l't•d to 
he· positive when repeated measurements of the vital capadly 11fh•1' 
lhc· inhalation were lowered by at least 10 % in comparison with 
I hosl' prior to the test. It must be remembered, however·, th11l ill 
''""~~'patients repeated measurements of the vital capacity, espt~dully 
\\'h1·n asthmatic symptoms are present or when made at short inlt'l'
""ls, may lead to a progressive diminution in the vital cupacily 1111d 
c·,·c·nlually to the appearance or aggravation of respiratory symptoms 
1 Sl'hiller and Lowell, 1954). 

cl. Oxygen saturation of the arterial blood. 

In normal individuals the inspired gases are distributed to the pcr·
fust•d alveoli in a very efficient manner. Their abnormal distrihulion 
in asthma may lead to an underventilation of well perfused alveoli 
und consequently the blood leaves these spaces without hecominf.( 
fully saturated. This can only be compensated for if these sp:wt•s 
hc•t·ome better ventilated or less perfused ( Schiller and Low ell). 

As early as 1921 Meakins showed that severe asthma leads lo 11 
lowering of the oxygen saturation of the arterial blood. In asthm11 
in guinea pigs severe enough to produce an insufficient gas ex
l'lmnge in the lungs, the arterial blood becomes unsaturated ( Coll
clahl 1943). In mild provoked asthma in man, Colldahl and Lundin 
( l!l52) found no reduction in the oxygen saturation of the arlel'i11l 
hlood in spite of the fact that an important alteration in the inlrll
pulmonary air mixing could be shown. 

Likewise, Lowell, Schiller and Lowell (1952) found a decrease ill 
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the oxygen saturation of the arterial hlood, as ddemtint~d with un 
oximeter, in the more severe attacks of asthma hut nol in the milchH' 
ones which were nevertheless associated with definite eltan~e!l in 
the respiratory pattern. Arner, Wiholm and Ohnell have also demon· 
strated a lowered arterial oxygen saturation in severe altacl<s ol' 
asthma. 

Hansen and Schleinzer (1949-1956) have a divergent viewpoint 
on this question as they believe that in provoked asthma a decrease 
in oxygen saturation of the arterial blood takes place before any 
difficulty in breathing is experienced by the patient. These authors 
seem to base their opinion primarily on the fact that of the various 
changes in respiratory function which they had tested (i.e. lung 
ventilation, oxygen uptake, carbon dioxide elimination, arterial 
oxygen saturation and body temperature), the reduction in the 
arterial oxygen saturation appears first, which returns to normal as 
soon as the inhalation is stopped or aludrin is given. According to 
these investigators, the reduction in arterial oxygen saturation is an 
indication of a primary general metabolic reaction, the cause of 
which is still unknown ( Hansen 1956). As opposed to this interpre
tation, it should be stressed that in any case where a reduction in 
oxygen saturation of the arterial blood can be shown in connec
tion with provoked asthma or in other allergic reactions, the gas ex
change in the lungs is evidently insufficient, whether resulting from 
pulmonary or cardiovascular causes or from both. In other cases the 
increased demand for oxygen could be compensated for rapidly by 
the lungs and by the circulation adapting themselves to the new 
requirement. At the onset of asthma, before it becomes severe, the 
oxygen uptake is raised. Later, when the severity increases, an ade
quate uptake of oxygen, corresponding to the actual requirement, 
becomes impossible, resulting in a lowered oxygen saturation of the 
blood. This is the reason why the blood can be unsaturated, in spite 
of an increased or unchanged oxygen uptake in comparison with 
that before the onset. Not until the asthma is aggravated still 
further, will the oxygen uptake be lowered under the initial amount. 
The fact that aludrin can cause their disappearance, also points out 
that the variations in the gas exchange are due, at least to a con
siderable extent, to pulmonary and cardiovascular changes. 

For the registration of provoked asthma, the determination of 
intrapulmonary air mixing and vital capacity, are, according to 
present investigations, probably the most suitable methods. The 
former causes less strain to the patient and is less dependent 
upon his cooperation; the latter requires a simpler apparatus 
and can be performed more rapidly. The determination of the varia-
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ll"ll'i in lllc• l'l•spirulory gus c'XC'hllllj.((' is not suiluhlc• us lhc•sc• c·hungc•H 
ollf lc•r in 111ilcl unci sc'\'C'I'c• uslh111a. LiiH•wisc•, ch•tc•rlllillutions of tht• 
111 lc·riul oxygc•n saturation an• prohahly not appropl'iate, sinct~, lW· 
... rding lo SPV!'I':tl inv('stigato1·s, a loWI'I'ed oxyl-(l'll sntul'lllion will 
cippc·ul' in sc'VI're asthma only and the provoc~alion lest should lw 
lllfc·IT11plc•cl in mild hut definite asthma. The determination of llw 
11111\i111al breathing eapaeity cannot he used fo•· this purpose• as llw 
•••l'lhocl C':tn induce asthma. Other methods of investigation su1·.h 
11'• fllle'lllllOmelry ( Wyss-Hadorn), pneumotachygraphy ( Fleieh) and 
I he· clf'!c••·mination of resistance and compliance can also he usC'd nd· 
1 1111lageously for objective registration of provocation tests. HC'sulls 
"'' llu·se investigations have recently been published ( Colldah I, Ni~wll, 
llip«' and Svanborg; Nisell and Ehrner; Engstrom, Karlherg, ]{oc~h 

1111cl 1\raepelien). 

B. Technique of Provocation Tests . 

. \ good nebulizer should be used e.g. the model indicated hy Bnnwh 
"' lllC' De Vilbiss # 40. It is important that the nehuliz1•d solution 
cl'"'" not contain large drops. This can easily be checked hy holdinto~ 
11 111irror before the nebulizer making certain that the mil'l'or dot•s 
11111 become wet. The nebulization is best performed with compl'I'Sst•d 
1111·. The patient first inhales about 1 ml. of the pure solvent us1•d for 
1111' ('Xtract, which lasts approximately 10 minutes. In mosl t•.nst•s, 
11 '1'-lube is inserted in the circuit of the rubber tube conveying lht• 
,.,111pressed air so that nebulization takes place only when tlw pntit•nt 
··los•·s the opening with his thumb. Expiration can be made through 
llic· mouth or through the nose. If, after inhalation of the soiwnt, 
I lie· patient does not feel any symptoms, he should inhale the antigen 
•,olutions. It is advisable to start with a weak concentration t•.g. 
I : I 00,000. After each inhalation of an antigen solution one must 
1\ait 10 minutes; if no symptoms arise during this period, the in
ll:dation may be continued with stronger concentrations. The palic•nt 
·,l1ould be examined after each inhalation and the auscultatory find
Ings as well at the subjective symptoms should be recorded. 

If it is considered necessary or desirable, an objective registration 
cll'l!'rmining e.g. the intrapulmonary gas mixing or vital capacity can 
lw made between inhalations. 

The provocation test will not be reliable if, at the onset of the test, 
I h•· patient has any objective symptoms. It is not considered impol'
lanl, however, if the respiratory sounds before the test are somewhat 
i 111 pure on auscultation ( Colldahl, 1952). 

10' 
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C. Results of Provocation Tests 

Results of provocation tests of the bronchial mucosa have ill'l'll 

published by several authors, among others: Peipcrs, Stcvens, Hnrris, 
Lowell and Schiller, Christensen and Sonne, Nilsby, Juhlin-Dannfcll, 
Arner, Wiholm and ohnell, Schleinzer, Colldahl and Ten Catc. 

Antigen 

All antigens employed ,_ 

Dust ............................ 
Pollen .......................... 
Animal epithelium ........ 

Lowest antigen concentration 
giving just a positive 

skin reaction 
(intracutaneous tests) 

10-5 
10-4 
10-3 

>10-3 

TABLE II 

Hesult of 
intracu-
tan eo us 
skin test 

+ 
+&-

+ 
+ 
+ 

TABLE lii 

Positive provo
cation tests, in °/0 

62 
45 
32 
16 

Hesult of pro- Total of 
vocation test, performed 

in% provocu-
..L 

lion tests 

16 10 74 58 
43 15 42 111 
34 13 53 169 
72 14 14 29 
59 6 35 17 
20 22 58 41 

Total performed 
provocation tests 

13 
33 
57 
58 

Colldahl published in 1952 the results of 169 provocation tests in 
44 asthmatic patients (Table 11). From this table it appears that a 
positive skin reaction to house dust is of greater significance in re
gard to the patient's illness than a positive skin reaction with animal 
epithelium; poll ens occupy an intermediate position. 

From Table Ill it appears that the higher the percentage of posi
tive tests, the higher also is the skin titer ( Colldahl, 1952-1953). 

Ten Cate found that out of 300 asthmatic patients, 165 or 55 % 
presented one or more positive inhalation tests with antigens pro
ducing a positive skin reaction. 

The results obtained by different authors concerning provocation 
tests in asthmatics generally show that frequently positive skin 
reactions are found while no disturbances appear when the same 
antigen is inhaled. Some authors have also shown that occasionally 
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1111 l11hululion le•sl e·un Ill' positive• while~ Ill«' inlr·ue·ulune•ouN le•NI 
II'IIIIIIIIN lle'f.(lllivt• (Sh•Vt'IIS, C:ollcluhl). 

:\11 ulle•J'f.(ie slalt~ wilh posilivt• skin rt•ne•lions hnvinf.( no e•liolof.(le• 
ltllo(llll'ic·une·e• with l't'f.(lll'cl to the patient's clist•nsc•, evt•n nftt•l' Nll'ollf.( 
'''tucsurc•, has het~n c:alled "latent allergy" hy Sal{•n and .Juhlin-Unnn
lc·ll ( 111:1:! J!l:la) and "non-clinieal allergy" hy Tuft, in opposition 
l11 "1111111 if est allet·gy" where the skin tests j>osst•ss an cliolof.(ie·ul 
•df!n i l'ic'HIH't'. 

2. NASAL TEST 

'1'111' method of determining the etiologic factors in nasnl nllt•I'MY 
"·'· hringing the suspected allergens into contact with Llw nnNnl 
n111c·osa was introduced many years ago. In this comwdion it will 
11nly he necessary to mention the elucidation of the t~Liolof.(y of hny 
,,.,·cor in the 19th century when it was discovered that polle•n, whe•n 
Juopl until winter, could provoke hay fever symptoms wht•n inhnlt•cl 
h,\' patients hypersensitive to the same pollen. Efron and Pc•nfouncl 
1 111:10) are of the opinion that the nasal reaction with pollt~ns J>t'l'llliiN 
11 n1ore reliable diagnosis of hay fever than skin tests. 

A«"«"ording to Juhlin-Dannfelt (1950) the best way of pt••·fol'lll-
1111{ lhe test is as follows: the solvent is first dripped into mw of llw 
nostrils and if no reaction occurs, a weak antigen solution is use•cl . 
. \ sl\in titration will provide some information as to how stronf.( llw 
d11cse•n solution should be; it is advisable to start with a solution 
jnsl producing a positive skin reaction. After each solution, OIH' 
1n11sl wait for at least 10 minutes before administering the next mw. 
If, however, after using the strongest antigen solution (1: 111) no 
'•,\'lllptoms appear, the dry antigen should be tried e.g. hy tnldnt( 
11 ,.,.,.Y small quantity of the substance with a toothpick and lt'llint( 
ll•c· patient inhale it. It must be ascertained beforehand, howt'Vt'l', 
Ileal pulverized substances do not produce an aspecific il'l'ilnlion. 
l·'or this reason the patient should first inhale talc or some olht•l" 
•nclifferent substance through the nose. 

When the test is performed the patient should be free of nnsnl 
c·ala•Tah. A positive provocation test is indicated by a watery nusal 
clise·harge, nasal obstruction, asthma, urticaria, etc. In case of a vt'I'Y 
•,c·,·c·•·c positive reaction, the nostril should be washed with a sail 
solution in order to remove the antigen as quickly as possible. If, 
in spite of this, severe symptoms continue, nose drops with adrenal in 
or t'phedrine should be given. Occasionally the reaction does not 
up pear until some hours later; therefore, only one substance should 
Ice• tried within 24 hours. 
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3. CoNJUNCTIVAL TEI,.,. 

Blackley, as early as 1873, tested pollen S@hsm•it$ liS' illli ol'lticlhR 
a small quantity of pollen into the conjunctival sac. This test is still 
used nowadays, particularly in examining hypersensitiveness to 
pollen and other inhalants. As is well known, certain forms of pollen 
rhinitis are accompanied by conjunctivitis, and in certain cases, the 
latter may even predominate over the nasal symptoms. 

The test can be performed in the following manner: a drop of the 
solvent is dripped into the conjunctival sac by means of an eye
pipette. If no reaction occurs, the test is continued with antigen solu
tions of different strengths. It is advisable to start with the minimal 
dilution which gives rise to a positive skin reaction. If no reaction 
follows the introduction of the strongest antigen solution (1: 10), 
a very small quantity of the dry testing substance is placed on the 
conjunctiva of the lower eyelid by means of a toothpick. After ap
proximately 5 minutes, the testing substance may be removed with 
a small swab dipped into a salt solution. In case of a positive reac
tion, there appears a redness of the conjunctiva; a chemosis may be 
seen in very severe reactions. As severe reactions are to be avoided, 
stronger antigen solutions than actually needed should not be used. 
As soon as a reaction becomes evidently positive, the eye should be 
washed and occasionally drops of boric acid and adrenalin should be 
administered. This test has been studied especially by Peshkin 
(1926-1931). 

4. PROVOCATION TEST OF THE DIGESTIVE TRACT 

Skin tests with food extracts are not as reliable as those with in
halants. Rowe and Hansen, however, found around 50 % accuracy 
with food tests. 

When a food allergy is suspected and skin tests with foodstuffs 
remain negative, Rowe's elimination diets may be helpful when the 
symptoms are of daily occurrence; a food diary may be of value 
when they occur rather infrequently. 

The symptoms of a positive provocation test with foods are mani
fested in the digestive tract by cheilitis, herpes labialis, aphthae, 
nausea, vomiting, diarrhea, spastic constipation etc. 

a. If a certain food antigen is suspected, it must be excluded from 
the diet until the patient becomes symptom free. It is then reintro
duced into the diet and the clinical symptoms are observed. Suffi
cient quantities of the food should be given e.g. 100 gr. of milk, 10 
or 20 gr. of egg etc. In case of a negative result, the provocation test 
may be repeated with larger amounts. 
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11 io; ~ollll'liiiii'N of iiiii'I'I'SI lo m11lu• I'1Hii1ilo~k shuli1•s of lh1• cl11(1•· 
•.11\'1' lr111'1 111'11'l' mixin~ lh1• suspc'l'll'd 11nli~1·n wilh 1111' hlll'ium 1111'111. 
1\l'lnrl' lll1• JII'OVOI'IIIion ll'st llw p11lient should he fn~c~ of symplomN. 
, .. ,,.,, lit• should he~ ~ivc•n 11n ol'<lina1·y c·onll'llsl nwdium wh<'l't•hy llw 

· 111111'11~11. llw sc·c~•·elion, tlw peristalsis and the c•vttc'lllllion c•11n ht• 
•.llltlh·tl. llalf 11n hour later lhe eontrasl medium in whit·h lht• 
1111lif.(l'n has lll'en mixed should he• given. The quantity of 11nlil(t'll 
"llid1 is addc•d must he chosen with eau lion. In casc• of 11 moclc•l'lllt• 
l11 p••rs1•nlivity lo egg, e.g. 1/10 of the while or lhe yoll< <'lln Ill' ll'lc•cl. 
lt no l'hanges occur the quantity should he im~reasecl. M11l11isc• 111111 
1on1iling may follow the ingestion. The X-ray will show lhil'l< l'olciN 
"' 1111• mucosa and the passage through the pylorus is clc•lnyt•d Cll' 

nho,lrudc•cl. It is advisable after a few days to make~ nnolhe•l' X·I'IIY 
1'\lllnination with an ordinary contrast meal. The chnnl(es on whll'l1 
llu· radiologic findings are based consist in an oedema of the IIIIWONII 
untl moreover, a change in tonus may occur (Wellz, 11140). 

During symptom-free periods, 80 % of the patients with food 
ull1·rgy have normal amounts of gastric juice ( Howe, lii:J I), In I'OII· 
lll'dion with the ingestion of the antigen, Gay (l!):·U)) de•monsll·ntt•d 
11 l'l·dudion in the quantity of acid up to anacidity. 

h. I I' no particular antigen is suspected, the patient should lw lu•pl 
1111 a very restricted diet. As soon as he becomes sufficiently fl't•c• ol' 
'•,\'lllploms so as to make it possible to recognize an exaccrhnlion, 11111' 

lnodsluff after another is gradually added to the regime. Food ncl· 
d 11 ions must not be made too rapidly, a 2 to 4 day interval is rccJuh•t•cl 
1111 d in some cases even more. 

llowc and others have described different elimination diets. Tlw 
pl1ysician should start with the one which is most adaptable lo llw 
palit•nl's needs. If no improvement occurs after a few weeks with 11 

c·c·rlain diet, another should be tried. As soon as a definite impt'OVt!· 
lllt'nl is noted, a new food may be added every three days. Tlw Ill(· 
f~r:11 a lion of the symptoms subsequent to the addition of n new 
I nod is the best evidence of an allergy to that particular food. To lt•Nl 
I ht· result, the offending food should be removed from the diet fot• 
.,,.,.,.ral days and then given again. A daily supplement of villi· 
111ins is desirable but not until some therapeutic response has he•c•n 
nldained. 

Aecording to several investigators (Vaughan, Squier and Mndi· 
~on), a change in the blood picture possessing a diagnostic signific~
unce often occurs after ingestion of the offending food, i.e. lculw· 
pt•n in and increase of the eosinophils. The "leukopenic index", nc
l'ording to Vaughan, should be performed in the morning. Two 
fasting leukocyte counts are made at a thirty minute interval, where
a rter the patient is asked to ingest the food to be tested. Leucor.yhl 
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counts are made again sixty and ninety minutes later. If either of the 
last two counts drop 1000 or more below the fasting counts the test 
is considered to be positive, indicating an allergy to the tested food. 
Similar changes in the thrombocytes have been described. Not all 
investigators have been able to confirm the results and consider 
these tests of no proven value. 

CoNcLusioN 

There is no doubt that the possibility of an effective treatment in 
allergic manifestations is considerably greater when the etiologic 
factors are known. The history of the patient, the skin test as well 
as the exposure and provocation tests, represent the most important 
steps in the diagnosis of allergy. A positive skin reaction means that 
a hypersensitiveness is present in the skin which can possibly, but 
not necessarily, correspond to a hypersensitiveness in the diseased 
organ of the patient. If history and skin test are not in accordance, 
it may be necessary to test the reaction of the diseased organ against 
a certain antigen and it will then become evident that several positive 
skin reactions do not possess any etiological importance, but are 
merely a manifestation of a so-called latent allergy. A hyposensitiza
tion treatment with such an antigen cannot lead to the recovery of 
the patient. Part of the confusion concerning the value of specific 
hyposensitization is the result of a lack of consideration as to the 
existence of latent or non-clinical allergy. 
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ALLERGY OF THE UPPER RESPIRATORY TRACT 

By 

J. DucHAINE 
Brussels 

The two main functions of the upper respiratory tract involve ol
faction and respiration. The air passages heat and conduct the 
atmospheric gasses towards the lungs, protecting them against any 
foreign particles (dusts, microbes) which might have been inhaled. 

Histology shows that the essential structures of the entire respi
ratory tract, from the paranasal sinuses to the end of the bronchi, 
consist of the surface epithelium, basement membrane and tunica 
propria. The normal epithelium is comprised of three types of cells: 
ciliated cells, goblet cells and undifferentiated cells, the latter having 
the capacity to evolve into ciliated cells. The number of cellular 
strata and consequently the thickness of the epithelium varies ac
cording to the caliber of the bronchus. The question arises whether 
in reality there is more than one layer of cells whose nuclei, located 
at different levels, contribute to assume the appearance of a pseudo
stratification ( 1). But, at whatever level it is considered, the mucosa 
is essentially the same and this unicity calls for similarity in reaction 
towards pathological aggression. 

This normal epithelium undergoes certain changes in its adapta
tion to environmental circumstances (age of the individual, fre
quency of acute infections, irritations due to allergy, or to contact 
with occupational dusts etc.) (2). The most important role is played 
by the vibratil cilia which ensure disposal of the atmospheric impu
rities and adequate drainage of the nasal cavities and of the air-cells 
of the head. 

Pathology of that region is dominated by the deficiency or the im
pairment of this particular function. It is therefore understandable 
that inflammation of the respiratory mucosa, particularly when 
chronic as in extrinsic allergy or in bacterial allergy, is one of the 
main elements of the diseases of the upper respiratory tract. 

It is true that, contrarily to asthmatic patients, those suffering 
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I 111111 hlol'lduf.( ol' lh1• IIOSI' VI'I'Y 111'11•n dl'lity st•t•ldnJ.( I'Urly llll•dil'ul 
uclvil'l', Allho11f.(h lh1• sanH' I'IIIISes may he OJII~r·uti\'1' on llw nnsnl 
IIIIII'IISII nnd on lht• hi'OIH'hi, in lJw lallt•l' I':ISI~. hi'OIH'hinl SJIIISIII lllld 
"''"1'11111 ol' llw srnallt•r· tllht•s intl'rl't·n~ violently with nol'lllnl l't•spll·n
fillll. \Vh1•11 only the nose is involved, eonsdous hl'l'athinJ.( Uu·o11J.(h 
lh" mo11lh may alleviate the respiratory dil'l'ieullit•s l'o1· a t'.t'l'lnin 
l•·nglh ol' lime, at least during the day, hut llw palil'nt will hi'I'OIIlt' 
111111'1' and mon~ conscious of his impairment in respimto1·y fundion 
duri11g his sleep, and only then will he seck professional udvil't•. 

t :t,ssi{icalion of Rhinitis. 

llhinitis may be classified in three categories aceorclinJ.( to llwll· 
1'1 iology. 

I. Allergic rhinitis. 
a) Pollinosis (seasonal rhinitis) which has a typienl st•nsmutl ln

··idi'IH'e corresponding to the pollination of the causative plant ol' 
llw outpouring of fungi spores into the air. 

h) Perennial .allergic rhinitis (non seasonal rhinitis) dtw to 11 

'aril'ly of specific allergens other than pollen or fungi sudt ns howw 
dusl, animal epidermals, orris root powder, occupational dusts ( nnd 
~on1dimes, but rarely, ingestants such as foods or drugs) or, t'SJII'· 
dally in children, bacterial sensitization. 

~. Vasomotor rhinitis due to non-allergic irritants or to unddt•l'• 
111i11<'d causes. 

:1. Infective rhinitis (i.e. the common cold) due to the toxins of 
111 i nobes or viruses. 

S!'eondary infection may complicate allergic or vasomotor rhinitis 
I flpn•hy making a correct diagnosis most difficult. 

l't~lhology of Allergic Rhinitis. 

During the acute stage, the membrane is moderately swolh~n mul 
n·d because of the engorgement of the blood vessels. As the t~nst• 

l•·•uls towards chronicity, the oedema is often more marked. llw 
l1yperemia is less pronounced and the color becomes grayish l'etl o1· 
fll'arly gray in appearance. Nasal polyps are sometimes present nnd 
an• often associated with chronic sinusitis, chronic infection or hat•
IPrial allergy (3). Goblet cells and mucous glands are hypertrophit~d 
and secrete actively. The mucosa is infiltrated with lymphoid unci 
Posinophil cells, the later passing into the mucoid secretions. Tlwy 
111ay he evidenced on appropriate slides and constitute an impm·tnnt 
pft•ment in the diagnosis. 
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Physiology of the Allergic Rhinitis. 

What changes take place when an allergen (e.g. a pollen granul(') 
comes in contact with the sensitized nasal mucosa? 

Firstly there is a considerable slowing down of the ciliary move
ment and a formation of oedematous blisters in the layer of the 
ciliated cells, which undergo a very rapid change either to ordinary 
epithelial cells, or perhaps, to secretory ones. 

Later, the submucosal structures are distended by oedema arising 
from the submucosal capillaries which infiltrates the cells of the 
lower layer without impairing their vitality. 

Of these successive changes, the first one, i.e. the impairment of 
the movements of the ciliae, is the most important because it condi
tions the tissular and the humoral development of the attack by 
suppressing the physiological barrier which normally prevents pene
tration of all foreign particles, whether solid or liquid, which might 
come in contact with the walls of the nasal fossa ( 4). 

Differential diagnosis. 

The diagnosis is made from the symptomatology, clinical history 
and the skin reactions. 

In pollinosis, the onset of the symptoms is clearly marked. There 
is a watery discharge, the eyes are red and swollen with constant 
itching of the nose and, in some cases, of the throat, the palate and 
the external auditory canal. 

But one or more of these symptoms may predominate exclusively 
and many factors (specific or non specific) exert their influence 
upon them. These are discussed later (see Pollen). 

For instance, in a few cases we have seen as only evident symp
tom a vascular congestion of the conjunctiva; in others, the symp
toms consisted almost exclusively in a constant itching of the 
cheeks and lower palpebral region. 

Fortunately, as skin tests are positive in a great majority of cases, 
the correct diagnosis, eventually to be confirmed by the results of 
specific desensitization, is easier to reach than in the case of peren
nial rhinitis. 

In rhinitis due to allergens other than pollens or seasonal fungi, 
skin tests are not as reliable but the history most of the time, is self 
explanatory. As, in the majority of cases, the symptoms are pro
duced by contact with domestic or occupational dusts, they will be 
relieved whenever the patient spends a few days away from home 
or his place of work. 

Although, according to most allergists, ingestants do not play a 
major role in allergy of the respiratory tract, a divergent opinion 
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ltrlli IH'I'II uplu•lcl hy ll11Wt~ (f1) 111111 11i."wi (11) who nssi~n ~l't·nl lm
porlnlll'l' lo lh1• \'lll'ious food niii'I'Ht'ns, llw inhnlnnls t•onslilnllnM 
nlll~· 11 NI'I'OIIIIIll'y, IIMMI'IIVIllinM fado1·. 

l\ln11y t'IINI'N of perennial rhinilis show eoiH'omillnnl s••nsilizalion 
·In fH1II1•ns and l'Xpel'ienee exaeel'lmlions of lhl'i1· symptoms dul'in~ 

ll11• pollt•n season. 
In 1•:u1·opc at least, sensitizalion to pollen alone is f:u· less fl'l'IJlll'nl 

lhn11 sensilizalion to both pollen and house dust. AeeordinM Lo Olll' 
··lnlislil'.s on 1275 cases of respiratory allergy (asthma und/o1· l'hin-
11 is), 112 % were sensitized to house dust, 25 % to house dust nnd 
pollt•n and only 13 % to pollen alone. 

l'alients experiencing symptoms all the year round m·•~ npl to 
cll'\'l'lop allergy to drugs, especially to nose drops of whieh tlwy 
nl'l1·n make excessive use, (antihistamine sprays, local vusoeonsll'lt•
lors, antibiotic aerosols). 

ln{eclive rhinitis. Infection exerts its action in two dil'l'el'l~lll wnyH: 
I. as a toxic agent: either as the only cause of the discns1• (eo111111011 

r·old) or as a complication of a pre-existing allergic Ol' vnsonwlol' 
rhinitis; 

:! . us an .allergen: the bacteria in this case are endogenous mu I nd 
us allergens. Bacterial allergy may be a disease in its own riMhl m· n 
r'olllplication of an extrinsic allergy. In typical cases, infedive rhin
il is is easy to differentiate from allergic rhinitis. Fever, SOI'l~ LhJ'Onl. 
rnalaise, the simultaneous occurrence of the same symptoms in olht•l' 
non-allergic members of the family as well as the prepondcmiH'.l' of 
llr'll Lrophils in the nasal secretions are the main points in the diu~no
sis. Unfortunately, in practice, it is not so easy as the two condilionN 
often occur together. In this case, the symptoms due to the infedion 
an~ the most conspicuous and they tend to mask the undel'lyin~ 
ullergic condition. 

In bacterial allergy, the patients present local symptoms whic~h 
nre due to the allergic inflammation of the mucosa (nasal hloeldnM. 
~•u•czing, watery discharge, postnasal drip) and often, hut nol 
always, generalized symptoms due to the absorption of haclm·inl 
toxins (malaise, depression, lack of appetite, generalized neuralf(in, 
insomnia). Allergy due to bacteria displays a tendency to periodic•. 
t•xacerbations, often precipitated by chilling, fatigue, overworl<, wo•·
rics or menstruation. According to Surber, staphylococcus aurcus is 
I he main causative organism, the next important being streptococcus 
vi l'idans, streptococcus hemolyticus and pneumococcus type a ( 7). 

Skin tests with bacterial allergens are not of a great help in 
rhinitis due to bacterial allergy. Foci of infection in the tonsils Ol' 

adenoids in young children, in the paranasal sinuses in adults nnd 
older children are significant and anti-infectious therapy may lwlp 
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to clear the way for a more precise unveiling of the husk t•aust•. As 
Sherman and Kessler rightly state: "While the absence of J't•adions 
to extrinsic allergens obviously directs attention to infective factors, 
the coexistence of factors of both types is very common and the sus
picion of infective factors should be based on positive evidence 
rather than exclusion of extrinsic factors" (3). 

Vasomotor or reflex-type rhinitis is the "no man's land" of rhin
itis. It is unfortunately a kind of wastepaper basket apt to welcome 
all of those cases in which a complete examination has not been able 
to reveal the cause. 

It apparently afflicts more frequently patients over forty, posses
ses undoubtedly an emotional basis and may be due (in part) to 
nervous or hormonal unbalance. 

Blocking of the nose passages can be induced by a variety of 
causes, cold, heat, ultraviolet light, local irritants or even by normal 
physiological functions like digestion or by changes in position etc. 
All these stimuli are immuno-biologically neutral and do not cause 
formation of antibodies. In normal individuals, they hardly produce 
any symptoms. For some unknown reason, in vasomotor rhinitis, 
the reaction threshold is lowered and the nasal mucosa is therefore 
abnormally irritable (8). 

The allergic history as well as the skin reactions are usually 
negative although border cases do exist and it is often very difficult 
to separate the allergic from the reflex type. 

Vasomotor rhinitis holds about the same place, in the pathology 
of the uper respiratory tract, as non-allergic asthma in the lower. 

Complications. 

1. Hyperplastic sinusitis. In allergic rhinitis, the nasal mucosa, 
chronically inflamed by contact with the allergens offers poor re
sistance against bacterial invaders. In the paranasal sinuses, the 
oedema of the mucosa impairs efficient drainage and infection will 
thus develop in a closed vessel, evolving towards a stage of chronicity 
interrupted by occasional flare-ups. After a few months, even when 
the focus has undergone more or less complete auto-sterilization, the 
mucosa of the sinuses will most of the time acquire some degree of 
sensitivity towards the bacterial proteins. This will result in chronic 
hyperplastic sinusitis with a thickening of the lining membrane of 
the sinuses which very often can only be evidenced by X-ray ex
amination. There is little or no exudate except during the acute 
stage. Most authors agree with Sherman and Kessler that chronic 
hyperplastic sinusitis is at least partly due to bacterial allergy. 

Unlike acute, chronic sinusitis is resistant to most therapeutic 
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lllo'II"'II'I'S. Anlihiolks 111'1' of lillle• ll\'nil ul.(uinsl fot'i of infe•e•llon 
olo•Ppl~· iniH'dde•cl in lhe• mue·osu. Tl't'ulnlt'nl should e•Jule•uvolll' lo 1'1'· 
•olnro• propl'l' dl'llinnl.(t' of llw e·avilie•s, Lo impe•cle~ fudh1•1' pi'OI.(I'I'PHI of 
ll11• infe•e·lion unci to n•n10ve all lmown eausativl' ullc•J'I.(c•ns f1·om tlu• 
•·ee\'il'nlllllt'lllof Llw palic•nl. J>urinl.( llt'lllc• fl:u·c-ups, sinus luvul.(c's unci 
11111 ihiolie·s arc indicated; latl'l', when quiPSC't'IH'l' has hc•cm ohtuinc~cl. 

oll'~e·nsi I iza lion with stoek o1· autogenous hadcl"ial v:wdnc•s Ol' with 
1 tll'l'illt'S pl'e'lllll'l'd by the more rational "pathogcn-sclcdivc" nwthocl 
111) muy he• lriecl hut rcsulls arc in most eases qucslionahll•. 

The· only drug of choice is prednisone as it is of spedul vuhw 
u~uinst lhc effects of bacterial allergy. Hccurrcnt respil'lltoJ'Y in
le•e·l ions or local flare-ups should be treated with prcdnisont! unci 
unlihiotics, hut prednisone alone can be used in hypcrplustie sinu
··•1 is at least until the allergy has been brought under conll'lll. 

:!. Na.ml polyps. Examination with a nose speculum often J'cwc•niH 
nnee·ous polyps in the nasal cavity or arising from Uw unll·u unci 
..thmoid cells. They are the result of the same changc•s in lhc• lllllt'CIHII 
ul I he• nose as those undergone by the membrane of lhc• sinuHC'H In 
h.\'lll'l'plastic chronic sinusitis. 

'l'he·y are irreversible, due to bacterial allergy and Uwn~fol'c• ln
•••·•·e·ssihle to treatment directed exclusively against ex ll"insit•. nl-
11-rge·ns. 

\\'hc·n polyps cause obstruction of the air passages, suq~knl I'C'· 
1nn1·al is indicated but recurrence is frequent. 

lle·rc, as in hyperplastic sinusitis, bacterial vaccincs, uvoiclunc•c! of 
trrilanls (inhalant allergens, drugs administered locally, rcspil'llloi'Y 
enfe·dions) and more reliably, peroral prednisone are indicutccl. 

'l'rt•alment of allergic rhinitis. 

Sueccssful treatment of allergic rhinitis depends on whcllH•J' m· 
11111 diagnostic measures have been able to evidence if not all ut lc•nsl 
1111' most important causes of the disease. History taking, sldn lc•sl
neg, thorough examination of the nose and sinuses (with X-rnys), 
~"''l'ntually specific provocation tests, are the fundamental sh~ps 

ll'h ich cannot be avoided or abridged. Special attention should lw 
paid to acute or chronic infection, a complication which is HIOI'l~ 

fre·qucnt in the upper than in the lower respiratory tract. 
In dear cases, specific desensitization and avoidance of the ullc•·· 

~··ns will bring lasting results. However, in complicated cases und 
111 I hose where food allergy is involved or where complete removal of 
I he· cause, even when specific, is unattainable (as in occupationnl 
nlle·rgy), both the sagacity of the doctor and the endurance of llw 
patient may be severely taxed. 
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POLLI~N 

The term "pollinosis" comprises all the pathological manifesta
tions occurring when pollen grains enter into contact with a speci
fically sensitized mucous membrane. 

Among the thousands of pollen-producing species, only about a 
hundred are suspected of being responsible for all the cases of pol
linosis. Even among these, there are at the most a dozen, the in
fluence of which must be considered predominant within a particu
lar region. 

Their importance depends upon their manner of pollination and, 
for this reason, they may be classified into three groups: 

1. The entomophilous plants, pollinated by insects. These species, 
the flowers of which display attractive colours, are fragrant or pro
duce nectar. The pollen is thick, sticky and scanty. Example: the 
fruit trees. 

2. The anemophilous plants, the pollen of which is exclusively 
carried by the wind. Their flowers are unobtrusive, non-fragrant, 
without nectar and mostly unisexual. Their pollen is very abundant, 
dry and dusty. Example: the Grasses, Plantago, Rumex. 

3. The amphiphilous plants, which combine the characteristics of 
the two preceding groups. They have visible and fragrant flowers 
with abundant and light pollen. Example: Salix. 

A certain number of species, in which the entomophilous pollina
tion is imperfectly carried out, may be classified among the last men
tioned. Their pollen is often dispersed in the atmosphere by insects 
which have gathered it on the flowers or it has been propagated by 
gusts of wind, as demonstrated by the frequency with which it is 
found on the slides of the pollen-surveys. Example: D,ahlia, Helian
thus, Solidago. 

The Thommen Postulates. 

In order that a plant may be suspected of provoking epidemic pol
linosis, the following five conditions (called "the Thommen postu
lates") must be fulfilled: 

1. Its pollen must contain an excitant for hay-fever. 
The pollen of pine is inoffensive because, although widely dis

persed in the atmosphere during certain periods of the year, it does 
not contain the active principle which induces hay-fever. 

2. Its mode of pollination must be wind-borne. 
This principle applies to the great majority of plants which pro

voke pollinosis. However, the pollen of the species classed as am
phiphilous may be found in the atmosphere when the pollen is very 
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11luuulnul ('/'ilia, (Jit•a, t~t·rluin t:omJm.viltw dt~.), m· wlwn I~IIIIIIIIM 

l1o111 11 lul'j.lt• lll't'll tlevott~tl to the t~ullivnlion of n siu~otlt~ NJil'l'lt•M 
11/l'lillllfllll.v fidtls in Enslt~l·n Europe). Hnl'lh'lli'I'S, florists, holhoiiMI, 
1'11111\'nloi'N t•k .• who oflen hnnclle enlomo}lhilous flow1~1·s nncl I'I'MII
Iu•l~· lultnlt~ Lite pollen, mny become sensitized IIIOI'l~ Ol' lt~ss I'IIJiitlly. 

:1. llx fiollt•It musl be produced in a sufficienlly lal'{/e qwmliiiJ. 
'l'ltls is n t•.humdel'istic of anemophilous plants anti expluins why 

l'"llluosis is eaused essentially hy these species. 
·1. ll.v fiOIIt~ll musl be sufficiently buoyant to be cal'l'ied considel'

,,,,,,. tli,,lances. 
'l'lu• pollen corresponding best to this specification is COIIIJICUH!cl 

.. r Pilllnll gmins (less than 35 microns), is dry, light and sphe1·knl. 
I :1•rlniu pollcns, as for instance that of Zea Mays, although fult'illhtM 
nil the• other conditions of the Thommen postulates, arc inoffemtivc, 
lu•1'IIIISP their grains are large and sticky. 

h. Its pollen must be produced by an abundant, widely di.drilmlr.tl 

'''""'· Tit is fact is of primary importance. Certain species, ex ll·t~nll'ly 
lllt\ious in certain regions of the world where they arc plentiful, 111'0 

ol 1111 importance in other parts, due to insufficient distribution, '~·M· 
.I ml•ro.~ia, the principal cause of pollinosis in America. Allhou.ch 
1111'1' specimens of this plant are found scattered here and llwre in 
l·:uropt•, it must be considered as inoffensive outside of the Amt'l'it'IIM. 
'l'lt1• same applies to Pariet.aria, the growth zone of which does not 
1'\ll'lld beyond the Mediterranean Basin. Cynodon dactylon is nlnm-
1lu11l south of the 34th parallel in America because it is cullivnlccl 
HP; pasture and lawn grass, where it causes the majority of eases of 
pttllillosis due to grasses. It extends into the Northern and Easlel'll 
1 l'l{ions, but in insufficient quantity to provoke clinical symptoms. 

Jo'11 dhermore, certain species may be abundant in one locality m· 
1'\1'11 in a section of one locality as is the case especially with trees. 
This explains why the symptoms experienced by patients may dis
uppc·ar completely after a change of residence. 

l•'t~dors which may influence the Concentration of Pollen 
in the Atmosphere. 

C il'nerally, the floral anthers release their pollen during the early 
hours of the morning (between 4 and 8 A.M.) and the symptoms 
PXJH'I'icnced by patients are strongest during this period. The dis
pc·rsion of the pollen, however, is subject to numerous meteorological 
fndo•·s, the investigation of which encounters serious difficulties ns 
I llc·y may exercice their influence on vast regions or only on localized 
lti'«'HS. 

11 Al.LERGY 
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The vigor of plants is conditioned by tht• quanlily of walt•t' ul llu•it· 
disposal during growth. If the months of April and May haw ht>Pil 
rainy, it can be anticipated that the pollen season for grasses will Ill' 
severe. The rain influences not only the abundance of pollen hul 
also its antigenic property. This explains why vaccines, pt'e}HII'Pd 
under the same conditions, may differ in antigenic power from ont• 
year to another according to the harvest, even if it comes from llw 
same region. 

Clear, sunny weather favours the opening of the anthers and tlw 
scattering of the pollen in the atmosphere. It must be noted, how
ever, that the majority of patients are mostly troubled when an 
early morning mist covers the ground, even making them believe 
that the mist is the only cause of their complaints. Ordinary steam 
from a boiler or an inhaler is, nevertheless, well tolerated by these 
same patients and even helps them. The divergency arises from the 
fact, as demonstrated by Heise and Heise ( 1), that the presence of the 
ground mist is the consequence of an inversion of the temperature 
of different air layers, the coldest being in contact with the ground 
and thus imprison the granules of pollen which have been emitted. 

The pollen is propagated by the turbulence of the atmosphere 
and it is easy to understand that a violent wind can transport it 
enormous distances. This explains the occurrence of "pollen showers" 
during which considerable quantities of pollen, falling from the 
upper atmospheric levels, can be collected on the slides even though 
the local conditions at the ground level (clouds, rain) are completely 
unfavourable to the unfolding of the anthers. 

Differences of opinion on this point exist between European investigations 
and those carried out in the U.S.A. The pollen-surveys in the latter country, 
especially those carried out by \Viseman et al. (2) in the harbour of New York, 
show an obvious correlation between the quantity of pollen gathered at various 
stations and the direction and force of the wind. Sack (3), utilizing stations on 
board vessels and aeroplanes, demonstrated the presence of pollen grains in the 
atmosphere at a distance of more than 300 km from the coast. Contrarily, van 
Dishoeck and van Horn (4) concluded, from the results of surveys carried out in 
Holland and compared with data furnished through meteorological observations, 
that the quantity of pollen in the air depends exclusively on the maturity of the 
floral organs of the plants and has nothing to do with the humidity of the atmos
phere or the precipitations of rain. The release of the pollen diminishes when the 
temperature of the air falls below 15° C, or when the barometric pressure rises. 

These divergencies may be explained, up to a certain point, by the fact that 
the experiments in the U.S.A. were made with Ambrosia pollen and that in 
Europe the experiments could be carried out only with grass pollen, consider
ably more heavy (20 to 100 microns 0) than the first named (17 to 24 microns 
0). Moreover each A.mbrosia plant pours out into the atmosphere twice as many 
pollen grains as a Graminea, and three times as many as Plantago. Ambrosia 
pollen will thus he dispersed over extensive areas and will he recovered much 
further away from its source than the pollen of grasses. 



nn: 111'1'1·:11 III':NI'IIIi\'1'011\' '1'11.\t.T 111!1 

, .. ,.,,,.,~ ''l'.~it11· ,,,,,., whil'l1 1111111 ill/'1111'111'1' /111• ."ifl"'l''""'·~· 

c llhe•l' f111'1o1's lh11n polle•n 1n11y a~~rll\'llle• 1111• syn1plon1s. Alone•, 
lhl'~' lll'e•, of e·ou1·se•, iiiiiJH'I'IIIive• and e'Hillllll nlanifl'sl llu•ir infhu•ne·e• 
1111ll•ss the• plllil'nt is se•nsili~-.e•d to pollt•n. Tht•l'l'fo•·e•, lh1•y 111'1' clifl'il'ull 
In 111111ly~-.e· as it is impossihlt• l.o sl'pal':ltt• t•xal'lly whul is due• lo 1111' 
··pc•c·ifil' adion of the polll'n from what must ht• e·onsidl'l'l'd due• lo 
lhl' u~~o~ravaling faelors. 

I l ,1/ 1'1 t•omloaical Factors. 

Wind, humidity, rapid fluctuations in the harouwtric· p1·e•ss111'e•, 
·.lonuy weather and especially the sun's rays all inl'llle'IH'e' 1111-
1'11\'0III':thly the comfort of the patient. Most of hay-fe•vt'l' suffe•I'C'I'H 
c'llllllllt stand bright sunlight and protect themst'l\'l's inslinl'llwl~· 
hy we•m·ing tinted glasses. Itching and watering of the t•yc•s illi'I'C'IIPU' 
clu ring the bright and sunny days. As these mt•tt•m·olo~ic·lll c•oncll
lions, however, are exactly the ones which f'avou1· llw diffusion ol' 
polll'n in the atmosphere, the tendency has ht•t•n lo l'onsiclc•l' lhe•N•' 
only. 

Spedal climatic circumstances have enabled us to providc• Jli'Oof of I he• Ill' lion 
nf sunlight on some patients outside the pollen-season. In llrussc•ls, lhl'c•c• cl11,\'h, 

lhc• 11th, 12th and 13th of March 1957, were extremely hot unci s1111n,v, wllh 11 

"'"ximum temperature of 20° C. Five of our patients, lhen uncll'l' cll'sc•nsllllllnM 
rc·c·ulment, presented mino1· hut typical symptoms of pollinosis nl lhls ll1nc•, All 
'~'~''''' sensitized to grasses only and no pollen-grains from spc•t·ic•s IH'lonl{lnM 111 
!his family exist in the atmosphere in Belgium dm·ing lhc· monlh of 1\llll'c'h, 
Furthermore, pollen-survey slides had collected only a few gr·uius of lllniiiN 
during the days mentioned. 

:! ) Food Factors. 

By subjecting systematically 540 pollen-patients in Bel~o~ium lo 
~l;.in tests with cereal allergens, we have been able to show lhnl ·1!1 
pc'l' cent of them had positive reactions to wheat flour· and 11 pl'l' 1'1'111 
to rye flour. This must be due to cross reactions, and it set•ms pl'llh
ahle that a common antigen is present in the pollen and in the• J.ll'llill 
of the Gr.amineae. The predominance of the reactions to wlwat 11111y 
hc· explained by the feeding habits of the local population whit-h clot•s 
rwl eat rye bread. However, in 11 of these 540 cases we hnve l11•c•n 
able to demonstrate by alimentary provocation tests, the exislt•nt•c• of 
a l'linical sensitization to wheat, the symptoms of which ( moslly of 
a gastro-intestinal nature) did not appear until the period of polli
nation of the grasses. These troubles disappeared rapidly after suh
slituting rye in the diet for wheat. As the symptoms existed only 
during the months of May-June, it must be concluded thnl Lht•y 
were provoked by the simultaneous action of the wheat unci J(I'IISK-

11* 
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pollen allergens. When each of these two allergens is nhsorhed IUl

parately, no reaction takes place because the threshold of lolci'HIH'.t' 
of the organism has not been reached. But, this is not the case when 
both allergens gain entrance into the organism at the same time und 
the antigenic effect of each will be increased by the antigenicity of 
the other. A clinically apparent reaction will then occur ( 5). 

Pisani ( 12a) believes that the cross sensitivity between foods and 
pollens extends farther than merely an antigenic similarity between 
the cereals and the grass pollens. Using the Ovary technique, he 
showed in guinea-pigs that a great number of pollen antibodies evi
dence reactive capacity to extracts of a series of semi-digested foods 
having no botanical relation such as cottonseed, hazel nuts, figs, 
cabbage, turnips, beans and soya. The author claims that treatment 
on these lines i.e. by eliminating from the patient's diet all of those 
foods who have cross reacted with the pollen antibodies, has been 
successful in the majority of his hay fever cases. 

The importance of the food factor in pollinosis has been stressed 
previously by Feinberg (12b) and there is no doubt that there is a 
great deal of truth in this theory, but much experimental and clinical 
work will have to be done before it is definitively proven that ali
mentary allergens play the major role in the production of the pollen 
syndrome. 

Specificity of Skin Tests. 

It cannot be denied that a tendency exists towards cross reactions 
among plants belonging to the same genus, but this cross sensitiza
tion is never complete, even between the grasses. 

1. Cross Reactions between the Grasses. 

In testing 900 cases of pollinosis with 27 different kinds of grass 
pollens, we did not find a single case which reacted to all the pollens. 
If Dactylis glomerata, the most widely spread graminea in the tem
perate zone of Europe, has given 75 per cent of positive scratch tests, 
more uncommon species, such as Oplismenus crus-galli, or even 
species completely unknown in the vicinity, such as Cynodon dacty
lon have given respectively 32 and 27 per cent positive skin reac
tions. The species, whose pollen lacks buoyancy because the grains 
are large and heavy (Secale cereale, Ze.a Mays) or which are ferti
lized by autopollination (Triticum sativum) only produced 39, 40 
and 38 per cent of positive reactions. It can therefore be admitted 
that roughly between 10 and 30 per cent of the patients sensitized to 
grasses will react to pollen of grasses with which they have never 
had the opportunity to come into contact with. Table I sums up the 
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Ti\III.Jo: I 
I '"111/1111'/~1111 11( lilt' /11'/'l't'llltll/1' of /IO~i/ir•t• 1'1'111'/lllll~ ill (/l'fi~H Ht'IIHI/il•~ /111//~11/1 

lt·~t.·d mllli H•'"''" ttlff•••·•·"l fii'IIHH twlit'IIH i11 li11· IISA, llalu ,,,/ llt•ltllllm. 

li.S.A. (Vh·l(lnlu) lluly 11••11(111111 

Jtululll(• IIIIIIIPN !;l'llhh .~ 
Vmol(hun (11) Sc·o·ullnl (7) llnc•luohoc• (K) 

21K I'll"'" K72 ''""''" 
IIIHI c"IIHC'N 

llnt•lylis l(lomerala. 48.1 !i2.11 711 
l'hlc·Hm pralcnsc ... 45.4 :J!i.ll 11!1 
i\l(o•osl is alba ........ 65.6 06.2 roll 
Poa pl'nlcnsis ........ 51.4 50.2 1111 
III'Omus spp. ········· 39.4 44.:1 Ill\ 
Sm·l(hum halcpcnsc 44.5 :!2.5 411 
Cynodon dactylon 35.1 12.2 27 

work carried out in the U.S.A., Italy and Belgium, nnd shows lhnl 
I hP phenomenon of cross sensitivity to grasses exists nil owt• lhtl 
world. 

That grass pollens have a common main protein compotwnl hnK 
loc•t•n established immunologically by Augustin and Ilnywau·d ( Kn) 
11sing precipitation tests, Ouchterlony's diffusion tests, skin hlKIN 
1111d chemical and electrophoretical isolation. 

A differing opinion has recently been upheld by Feinhet'E( (Rh) 
who, using an original modification of agar gel immuno,-nnnlysiK, 
has found "striking individualities among the common grass pollcnN", 

Contrarily to the opinion of Freeman and his school who ndvoenlt• 
llw use of only one or two grass pollens for hyposensitization nf(ninNl 
grass hay fever, Feinberg favors treatment with as wide a I'IIIIE(t! ol' 
pollens as practicable. 

~. Cross Reactions between the Compositae. 

Many studies have been made in the U.S.A. on this subject hut 
I he results have been difficult to appraise because of the uhiquilmtN 
presence of Ambrosia pollen in the air during most of the pollinn-
1 ion period of the other Compositae. In Europe, where Amb1·o.~i(1 Is 
11nknown, the problem has been studied, but no definite conclusions 
have as yet been reached. 

Even if autumn hay fever, in our opinion, is a very rare ufflielion 
in Europe, we have been rather surprised to find that about 15 Jl<'l' 
c!'nt of our patients showed positive skin reaction to different ancmo
philous or amphiphilous Compositae pollens. All of these patients 
were sensitized to grasses, but only 4 of them (0.44 per cent) prtl
sented clinical symptoms during the flowering period of the Com
twsitae, which follows that of the grasses (August-September). PI'Cl-
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vocation tests after inhalation of differen L ColllfJosilat• poll1•ns wt•J't' 

positive in 38 per cent of these cases. The absence of elinical symp
toms suggests latent allergy, which never has the opportunity of de
veloping into clinical allergy because the amount of pollen dispersed 
in the atmosphere by the Compositae, as attested by what is gathered 
on the slides, never appears to be sufficient to provoke manifest 
clinical symptoms ( 9). 

It is because of cross-sensitization between the Compositae that 
a certain number of cases of sensitization to Ambrosi.a (with posi
tive skin and inhalation tests) can be explained in patients who have 
never lived outside of Europe. It is probable that the sensitizing 
allergen here is the pollen of dahlias and asters used to decorate 
rooms during summer-time and which, mixed with the house dust, 
may sooner or later provoke sensitization of the respiratory system 
to all the pollens of the Compositae family. Pyrethrum powder, 
manufactured from flowers of Chrysanthemum coccineum, may play 
the same role. 

The active Agent in Pollen. 

Much work has been done with the aim of extracting and purifying 
the antigenic component contained in the pollen grain. Pollen ex
tracts have been submitted to chemical analysis, electrophoretic 
separation, ultracentrifugation, ager gel analysis etc. 

Although no unanimity of agreement has yet been reached, most 
of the authors are of the opinion that there is more than one anti
genic substance and that no single grouping represents the whole 
antigenicity of the pollen grain. The active component is probably 
a polypeptide (Rockwell (9a)), a denatured protein of the albumin 
type ( Harley ( 9b) ) or a non dializable protein of low molecular 
weight: 14,000 ( Augustin ( 9c) ) , 5,000 ( Abramson ( 9d)), less than 
10,000 (Silver and Bookman ( 9e) ) . 

Until the question: why is a pollen grain antigenic ? has been 
satisfactorily answered and the substance responsible for its anti
genicity isolated, all methods of standardization of extracts must 
necessarily be empirical and the extracts will vary according to the 
technique used for their preparation, to their keeping qualities, and 
to divers factors which have exerted their influence on the plants 
before and during pollination. 

Field and Pollen Surveys. 

In each region, the severity of pollinosis depends on the abund
ance of anemophilous plants, the quantity of pollen which they dis
perse in the atmosphere and the duration of their pollination. Hence 
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tl1•· IIC'I't'~~il,\' of t•slahlishin~ fiPid sun·p~·s In idPnlify lilt• rt·~iotull 

· ,.,.,·i•·~. und of pollt•n ~un·t·ys lo dl'll't'l what pollc•ns IIIIIY IH' found In 
ll11• uit· and IIH•ir n•lali\'t' almospht•ric incidt•nt'l'. 

l·'it•ld S/11'/II'IJS. 

Tllt'St' art• carrit•d oul with maxintunt l'fl'icacy hy proft'ssional ol' 
•llllllll'ltr botanists. Hundreds of inlt•n•sted allergists and botanists 
l111\ ,. thus co\'l'rl'd most of Lhl' European and of Lhe North Alnl'l'it·an 
I•'Kinns. Tl11· resull of their work is sumnwrized in tahl<•s 11 and 11 I. 
Tlic• pollination data mentioned arc approximalt• ont•s. The~· di')H'IIII 
1111 local conditions, meteorological fadors and the lt•nt)H'rllllll'<' of 
ll11· air. which determine the changes in Uw seasons. Tlwst• 111'1' hl'il'f 
1111d \\'l'll-defined in the temperate zone. Pollen st•ason will ht• Sl'\'l'l't• 
lnil of short duration because most of the anemophilous S)H'<'il's 
••·lc·asc• their pollen all at the same time. Contrarily, in !111• l'l'~ions 

tll'llr the equator, there will be only two seasons, poor I~· dt•ntlll't'lllt•d, 
ll11· dry and the rainy seasons. The period of pollination 11111~' lmil 
.,,.,,.raJ months and the quantity of pollen released each day in lilt• 
11ltnnsphcrc will be correspondingly reduced. 

To facilitate matters, from the point of view of pollinosis, ll11• 
•'llrlh may be divided into three regions: Europe (excepting llH• M<·· 
dilc·t-ranean Basin), the Mediterranean Basin (South of FratH't', 11111~·. 
Spain. Portugal, Turkey, Israel, North Africa) and Ll11• AnH•rit•as, 
\ ~ far as Asia, Australia, Oceania and the major part of A fric11 Ill'<' 

,.,.,l<'<'rncd, details arc either completely lacking or an• Loo frll~

llll'lllary . 

. \. Europe, excepting the Mediterranean Basin. 

<;rasses predominate almost exclusively because llwy an• culli
' akd for hay and pastures. Denseness of population is wry hi~h in 
'''"sl regions and nearly all of the land, even the most arid, is undl't' 
··•lllivation. This explains the relative scarceness of species liiH• Arlt•· 
111isi.11, Chenopodium, Rumex and the complete absence of Amhl'fl.~;, 
:111d Franseria which have never been able to gain foothold in Eu
""1'''· notwithstanding favorable climatic and soil conditions, ht•
,·:lltse they are promptly eradicated by the farmers. 

Pollinosis from trees is uncommon and autumn hay fcwr is I'X· 

lrc·nH•Iy rare, although it exists. 

B. The Meditermnean Basin. 

This region embraces a varied flora comprising most of the specit•s 
,.f I he temperate regions in addition to others which are only lo Ill' 
111und in the warmer regions ( Cynodon dactyl on, Pariet.aria, Olt•a 
,., ropea, Acacia etc.). 
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TABLE 11 

Relative Allergenic Significance of Plants 
(with their English, French and German common names). 

Key to Symbols: 0 according to most authors, this plant is of very little 
importance, except as cross reactive; ± may be important, at least 
locally; + locally important; + + important over widespread areas; 

+ + + very important; ? influence unknown. 

"' "" Common English ·~ = 
Common French Common German == Botanic Names and American "'" Names Names bl:q::; 

Names .... ~ 
<I>C 

::::: .. 
<"<il 

1. Trees 
Aceraceae 
Acer spp. Maple Erable A horn ± 

Box-elder 

Anacardiaceae 
Schinus molle Pepper-tree 0 

Arecaceae 
Chamaerops Dwarf palm Palmier Palme ? 
humilis 

Betulaceae 
Alnus spp. Alder Aune Erie ± 
Betula spp. Birch Bouleau Bircke ± 
Carpinus spp. Hornbeam Charme Weissbuche ± 

Ironwood 
Ostrya Hop-hornbeam ± 
virginiana Leverwood 

Iron wood 
Corylus spp. Hazel Coudrier- Haselnuss 0 

Filbert Noisetier 

Caprifoliaceae 
Sambucus spp. Elderberry Sureau Ho I under ± 

Casuarinaceae 
Casuarina Casuarinatree ± 
equisetifolia Australian pine 

Becfwood 

Coniferae 
Cupressus Lawson cypress ± 
fragrans 
Juniperus spp. Juniper Genevrier Wacholder ± 

Mountain cedar 
Redberry 

Picea spp. Spruce Epicea Rottanne 0 
Pinus spp. Pine Pin Kiefer 0 
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TAIILI~ 11 (t•onl.) 

, .. ,,fl,,.,.,,. 
l:nhiUIII'II ~JIJI. Swt•t•l. dJcMiuul Chnlnll(nlt•l' J{nMinnlt~ (I 

Chiuqunplu 
l'ni(IIM HJIJI• llect·h llet•·c llm·hc () 

1)111'1'<'11~ ~JIJI. Onlt Chi! ne Ekhr. + 
nuht·•· Corlt-oak Chi!nc licl(c J{m·lthnum ·I 

·'""'" lltltll't~llt~ 
.lut~lnn<is spp. Walnut Noycr WnlnuMM () 

Butter nut 
I :ni',I'U Pecan Hickory Noix Hickory 1-1 lclwry nu MM I 

.\1 i IIIIJ.'Illt~f~lle 
:\c·udn Opopanax Mimosa Altnzlc 'I 

Popinack 
I'I'IISIIJiiS Honey mesquite :1· 

.lullrlorn Algaroba 

A/i l'lm·t•tw 
1-:ut·nlyptus spp. Gumtree Eucalyptus EuknlypluM () 

M,,,·,u·(•(le 

MortiS alba White mulberry Miirier Maulbccrc I 
III'Ciussonetia Paper mulberry Miirier du Japon Japanischc + 
pnpyrifera Maulbcrc 

11/ ··m·eae 
lllt·n curopaea Olive-tree Olivier Olivcnbnum ·I 
l.ll(ustrum spp. Privet Troene Rainwcidc :I 

l'•·nxinus spp. Ash Frene Eschenholz :I· 

l'hyllirca Philaria :1: 
n nl(ustiflora 

l'11lmaceae 
I :ol'os nucifera Coconut palm Cocotier Kokospalmc ? 
l'hocnix Date palm Palmier dattier Dattel Pnlmc ? 
clnl'lylifera 

l'llllanaceae 
l'lalanus spp. Plane Platane Platane ·I· 

Sycamore 

.'ialicaceae 
Snlix spp. Willow Saul-e Weide () 

l'oJiulus spp. Poplar Peuplier Pappel + 
Cotton wood 
Aspen 

.'i i 11111 rubaceae 
Ailanthus Tree-of-Heaven Vernis du Japon ± 
nllissima 
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TABLE 11 (cont.) 

Taxineae 
Taxus spp. Yew If Eihc ? 

Ground hemlock 

Tiliaceae 
Tilia spp. Lime Tilleul Lindc + 

Basswood 

Vlmaceae 
Ulmus spp. Elm Ormc Ulmc + 
Celtis Hackberry :\licocoulicr Falschc Ulme + 
occidentalis Sugarberry 

False elm 

2. Grasses 
Cuperaceae 
Car ex Tussock sedge Carex panicule Hiedgras ± 
paniculata 
Cyperus Nutgrass Soucher Zypergras ± 
esculent us Galingale 
Scirpus Bulrush Jonc des ± 
lacustris tonneliers 

Gramineae 
Aegilops ovata Goat grass Egilope Geissauge 0 
Agropyrum Dog's grass Escourgeon Ackerquecke 0 
re pens Couchgrass Chiendcnt Hundsgras 

Quackgrass 
Agrostis alba Common bent Traine Straussgras ++ 

Hed top 
Aira media Hair-grass Cane he Hoeksbart ± 
(= Deschamp-
si a) 
Alopecurus Meadow £oxtail Vulpin \Viesenfuchs- 0 
pratensis swanz 
Ammophila 1\Iarram grass Oyat Strandhafer ± 
spp. European beach-
(=Psamma) grass 
Andropogon Wooly Beard Pied de poule Bartgras 0 
ischaemum grass 
Anthoxanthum Sweet vernalgrass Flouve odorantc Ruchgras ++ 
odoratum 
Arundo Donax Bamboo-Reed Cannevellc Bambusrohr ± 

Giant reed 
Avena Perennial oat Avenette Wicsenhafcr ± 
bromoides grass 
- elatior Tall oat grass Fromcntal Glatthafcr + 
( = arrhenate- False oat grass Fcnasse 
rum elatius) 

fa tu a Wild oat Folle avoine Wildhafer ++ 
- sativa Common oat Avoine Ha fer 0 



llolltl!·luuu 
11111111 b 
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'1 hlutus 
llul'i.l'lis 
ulnrnc·raln 
lll~llua·ia 

•.unguinalis 
1·:1.1 Ill liS spp. 

l·:ru~rostis spp. 
..-. ... ,Ill' a clalior 

"'·in a 

p•·nlensis 
ruhr·a 

llnk11s lanatus 

,·ul~arc 

llnrdt•um 
IIIHI'innm 

\"UII(arc 
llypanhenia 
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lllopt·•·nta spp. 
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,-r·islata 
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1\lc•sc(ultc· 
llu fl'11lo l(l"IISS 

I i 1"1111111 
Tor'-I(I'IISS 

(.lunddnl( ga·nss 
Tollt•r·-grnss 
Soft hromc 
Lop grnss 
Hipgut grass 
Barren hrome 
Hungarian brome 
grass 
Turpentine grass 
Bermuda grass 
Dog's tooth grass 
Scutchgrass 

Crested dog's tail 

Cocksfoot 
Orchard grass 
Hairy fingergrass 
Crabgrass 
Lyme grass 
Giant rye 
Love grass 
Tall fescue 
Dover grass 
Sheep's fescue 
Blacl• twitch
grass 
Meadow fescue 
Red fescue 
Yorkshire fog 
Tufted grass 
Velvet grass 
\Vooly soft grass 
Indian Millet 
Guinea corn 
\Vall barley 
~louse barley 
Cultivated barley 
Tambookie grass 

l'nlllrH' Fic•clc·t·zwt•ul~e· 

Tremhlotc Zittc•rgr·ns 

Bromc molll'l \Vt•idll' Tt·t•spt• 

Brome trcs grnnd 
Avcron Tnuht• Tr·cspt• 

Herbe des 
Bermudes 
Chiendent pied 
de poule 
Patte de perdrix 
Cretelle 

Pied de poule 

Sanguinette 

Oyat 

Amourette 
Grande fetuque 

Cuquiole 

Fetuque des pres 
Fetuque rouge 
Houque laineuse 

Millet d'lnde 

Orge des rats 

Orge cultivee 

Bcr·mnclnl(t"ns 
Hundszuhn 

I<ammgrns 

Knauelgrus 
Hahnenfuss 
Hlulfennich 

Seehafer 

Liebesgras 
Hoch-Schwinl(t•l 

Schafgras 

Wiescnschwingt•l 
Rotschwingt•l 
Wolligcs 
Honiggras 

l\Iohrenbnrtgrus 

Mausegcrslc 

Gerstc 

Blady grass lmperata Silberhaargras 
Lalong grass 
Crested hair-grass Koeleria a crete 
\Vestern June 
grass 

Kammschmiele 

171 

I I 
I I I 

'l 

I I 

{I 

I I 
I 

.I 

I I 

'' 

'1 
++ 

+·I 

+ 



172 J. I>UCIIAINE 

TABLE 11 (cont.) 

Lagurus ovatus Hare's tail grass Queue de lievre Has·enschwanz 0 
Lolium perenne Rye-grass Ivraie Lolch +++ 

Ray-grass Raygrass anglais Englischcs Rai-
Eavers gras 

Loudetia ? 
arundinacea 
Melinis Molasses grass + 
minutiflora 
Melica ciliata Nodding melick Melique Perlgras ± 
Molinia Purple moor- Molinia Besenried ± 
caerulea grass 
Oplismenus Cockspur grass Pied de coq Hlihnerfennich ± 
crus-galli Barnyard grass 
(=Echino-
chloa) 
Panicum Common millet Panic faux millet Hirse + 
miliaceum Red millet Mil d'lnde 

Para grass 
Paspalum Dallis grass ± 
dilatatum Water grass 
Phalaris Reed grass Alpiste roseau Rohrglanzgras ± 
arundinacea 
( = Baldingera) 
- canariensis Canary grass Alpiste des serins Kanarienglanz- 0 

gras 
Phleum Timothy Fh!ole des pres Wiesenliesch- +++ 
pratense Cattail Timothee gras 

Herd's grass Timotheegras 
Poa annua Annual meadow Paturin annuel Jiihriges Rispen- 0 

grass gras 
Annual blue grass 
Low spear grass 

- compressa Canada bluegrass ++ 
English bluegrass 

- pratensis English meadow Paturin des pres Wiesenrispen- +++ 
grass gras 
Kentucky blue-
grass 
June grass 

- trivialis Rough meadow Gazon d'Angle- Rauhes Rispen- 0 
grass terre gras 
Rough bluegrass 

Polypogon Beard grass Polypogon de Vielbart 0 
monspellienses Rabbitfoot grass Montpellier 
Saccharum Sugar cane Canne a sucre Zuckerrohr ± 
officinarum 
Scleropoda Fern grass Poil de loup Steifes Viehgras ± 
rigid a Hard meadow 
(=Catapo- grass 
dium) 
Sec ale cereale Rye Seigle Roggen ± 
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flo "lo•t·ln llhll' 11111111'· I(I'II~K 
1 111 11111·n 

'll·lutlu ~1•1'· llrl~llt• 1(1'11~~ 

0ioollllllllll .J11hnson I(I'IISS 

Ion lo·pi'IIM' Sol'l(hmn 
EI(YJiliun millet 

1 uluu•·•· Sutlun l(russ 
'ur. r-~utlunt·nsi:i 

'opoomhulus Drop-scud grass 
J•llllf!I'IIS 
'llo·uuluphrum St Augustine 
utuo·o·lt·nnum grass 

Short grass 
Buffalo grass 

~•I ''"' Jum•ca Rush-feather 

lloo·nu·tln 
ltluouh·n 
I t klwlntma 
III'U'II 

lohl'lum 
IJ 1t \'I'SI'l'IIS 
I rlt io·um 
'"' 11 \'lllll 
\'ulpin dliuta 
/.o·u Mnys 

grass 
Needle grass 
Rooigrass 

Natal grass 

Yellow oat grass 
Golden oat grass 
Cultivated wheat 
Corn 
Rat's tail 
Maize 
Indian corn 

Common wood 

Sl•lnh·c 
Punic 
Sm·l(ho tl'Aicp 

Millet it halai 

Sporobolc 

Chiendcnt de 
boeuf 

Stipa faux-jonc 

Trisete jauniltre 
Avoine doree 
Bie 

Queue de rat 
Mais 

Luzule des 
./IIIWtll't'llC 

l.u1.ula 
I'IIIIIJH'Slris rush champs 

Good Friday grass 

l"rn•hllt'eae 
ly ph a latifolia Cattail 

I """'tuzthaceae 
.-\ uonl'anthus 
'•I' I'· 

,\,.uitla 
lunaariscinia 

t :.uwttbinaceae 

Pigweed 
Carelessweed 
Tumbleweed 
Western Water
hemp 

I :nu nab is sativa Hemp 
11 "mulus Hop 
lupulus 

Massette 

3. Weeds 

Amarante 

Chanvre 
Houblon 

Jo:lf!!IIJ(I'IIK 

llm·sl 1!111(1'11 s 

Al!!ppohnl'li(I'IIK 

Mohrcnhirsc 
Ncge~·lwt·n 

Samcnwcl'fcr· 

Buffalo J(r•ns 

Pfricmgrns 

Goldhafcr 

Wcizcn 

KammschwinJ(cl 
Mais 

Bin se 

Sumpfpflanzc 

Amaranthe 

Hanf 
Hopfen 

17:1 

() 

-1-

+ 
+ 
? 

() 

-1-

:I: 

:I: 

:1: 
() 

:I; 

:t: 
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TABLE 11 (cont.) 

Chenopodiaceae 
Atriplex spp. Saltbush Arroche Me! de + 

Orache 
Shadscale 
Quaibrush 
All scale 

Beta vulgaris Sugar beet Bctterave sucriere Runkelriibe 0 
Chenopodium Lambsquarter Chenopode Gansefuss ± 
spp. Goosefoot 

Mexican tea 
Kochia scoparia Burning bush + 

Summer cypress 
Fire bush 

Salicornia spp. Glasswort Salicornc Mcerfenchcl ± 
Salsola pestifer Russian thistle Salsola Salzkraut ++ 

Saltwort 
Tumbleweed 

Sacrobatus Greasewood ± 
vermiculatus Chico 

Compositae 
Achillea Yarrow Mille-feuilles Schafgarbe 0 
millifolium Milfoil 
Ambrosia spp. Ragweed Herbe-a-poux Traubenkraut +++ 

Hogweed Sarriette 
Bitterweed 

Anthemis Chamomillc Camomille des Kamille 0 
cotula Dogfennel chiens 
Artemisia spp. \Vormwood Armoise Beifuss ++ 

Mugwort 
Sagebrush 

Aster spp. Aster Aster Aster 0 
Baccharis spp. Groundsel bush ± 

Desert bush 
Bidens spp. Bur-marigold Bident ± 

Chanvre d'eau 
Chrysanthe- Dog-daisy Marguerite Margeritc 0 
mum Oxeye-daisy Giinsebliimchen 
Leucanthemum 
Cyclachaena Prairie ragweed ++ 
xanthifolia Carelesswecd 

Burweed 
marshelder 

Franseria spp. False ragweed ± 
(= Gaertneria) Rabbit bush 
Helianthus Sunflower Tournesol Sonnenblum ± 
annuus 
Hymenoclea Burrow weed ± 
salsola 
Iva spp. Marshelder + 

Poverty-weed 
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'1'1\111.1-: 11 ( 1'11111.) 

~'" 11111111" (j,l.h•lll'llil Sullclnl(l' (illhll'llil' (' 

1'11'1111111'1'11 
l'nl'll Xlll'lllll llnnclt•llun Plsst•nlll l.iiWI'II1.11hll 
"Hkln11h• 
'inn! hlum spp. <:lolwt•••ll Lumpourcl•• Spit:r.ldcll•· .1: 

lhu·wt·•·cl 
Coddchur 
Clothur 

, .. 11 ,, 11" ,.,, illl't'tl(' 

\lo· I'<'UI'iulis Dug's mercury Mercuriale Binl{cllu·uul 
lll'l'c•unis vivante 

Chou du chien 
1\11'1 IIIIS Castor oil plant Ricin Hizinus 
l't)lllllllllliS Palma Christi 

t•,,,,i/fionaceae 
t:<'l'nloniu Caro-hean tree Carouhier .Juhunnlshrol- I I 

Slliltun huum 
~l•·clkul(o Alfalfa Luzerne Se hm·t· kt•nll h•t• 
•11!1 i\'U Lucerne 
~l•·lilotus spp. Sweet clover Melilot Honil{ldt•t• I I 

ll11hinia Locust Robinier Hobinh· I I 

f"t'lHlacacia Fulcht• Aluozlt• 
'l'r·ifolium spp. Clover Trefle Klec (I 

l'lomlaginaceae 
l'lnnlago English Plantain Plantain Spilc\Vl'l{l'l'ido I I 
lanl'l'lllata Ribgrass 

Ribwort 

l'oftlf/Ollaceae 
llnmex spp. Dock Oseille Ampfco· 

Sheep sorrel Surette 
Mexican tea 

I 'l'licaceae 
l'no·ietaria Pellitory Parietaire Mauerkruut I I 
.,ffidnalis 
111'1 it· a spp. Nettle Ortie Nessel I I 

C. The Americas. 

The flora is characterized by the abundance and the variety of 
noxious species. This fact must be ascribed to the vastness of tlw 
l••t-ritory, to the variety of climatic conditions as well as to the lol'ul 
agricultural technique, adapted to the cultivation of extensive an~us, 
with the tendency to let less profitable soils lie fallow. The :memo
philous Compositae (Ambrosi.a, Franseria, Kochia), which eannol 
ht' found in any other regions of the world, constitute the most allt•t·
gt'nic element. 
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Fig. 1. The United States divided into hay fever zones (19). 

The U.S.A. can be divided into seven pollination zones (fig. 1), but 
the shortcomings of this procedure have been exemplified by G. E. 
and E. M. Rock well (10). "That the flora of the United States is not 
such that the country can be divided into zones with well defined 
boundaries is exemplified by the fact that writers have divided the 
country into a varying number of sections with widely differing 
boundaries. Since each section covers a wide territory, many inter
esting local situations are missed. In Zone 4 particularly, widely 
varying types of flora may be encountered within relatively short 
distances, owing to differences in elevation and conditions of irri
gation. Also, there are year to year variations in the flora, pollen 
count, and days of pollination in a specific locality." 

2. Pollen Surveys. 

It is important that surveys should be conducted according to 
definite procedures so that data from all over the world could be 
compared. 

These procedures have been standardized by the National Pollen Survey Com
mittee of the American Academy of Allergy. 

Essential Equipment. 
"Standard air sampling device consisting of two parallel planes of polished 

stainless steel, 23 cm. in diameter, with the slide holder raised 25 mm. above the 
lower plane. It is supported by a 76 cm. metal rod on a tripod laboratory stand. 
Screw holes are provided in the base so that it may be fastened securely to any 
wooden floor. This apparatus can be purchased from Wilkens-Anderson Corn-
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1•·1111, ·lit:Att \\'I•Nt lllvl~lllll Stl'l'l't, C:hklll(ll rtl, II.S.A; If lhl· wol'lll'l' Jti'I'I'I'I'K lo hnlhl 
ttl;o 111\'11 IIINtl'llllll'llt, 11 wol'ldul( 1I1'11Whlll will l11• ful'nl~lll'll wllhout 1'11111'111' hy 
Htlllllfl lu lh'l'll C:.llul'ltlllll, Ahholl J.nlllll'lllol'll·~. North Chknl(u, llllnuiK, IUI.A. 

I lllltllltllllll lllh'I'O~I'Otll' (pl'l'l'l'l'llhly hhllll'llllll') Wilh IIH'I'hllllil-111 Kllll(l' (Jll'l•fl'l' 
ooltll \\'lth l(l'llillllltl•ll Sl'nh•s nml Vl'l'llhoi'S). 

lotot'l't Nlllll·~. :!rt hy 7rt 111111. If slides with fl'flsted 1'1111~ 111'1' IISI'II, IHI JIIIJII'I' llthi•IK 
11 Ill l11• lli'I'I'SSIII'Y• 

I 11\'1'1' I(IIISSI'~, :!:! hy 2:! 111111. 
'o11ll t"'tt·ollltlllll .klly: 75 JICI' ••ent pelt•ollllum, 2ft Jll'l' ccnl mint'l'lll ull. 
lll····c·c·tlul( lll'l'llle. 
I ullll'l'lll's solution, made up of 5 cc. of glycerin, 111 cc.of !lrt 1'1'1' l't'lll nkuhol, 

I:, c ,., of clisl ilh·d waler, and :! 1h·ops of saturated aqueous solution uf ftu·hsln. 
:.pc·l'inH·n rcfercnt•c slides, photomicrographs, drawing of poll•·n l(l'lllnK. 

l'f,.,.,. 1111tl I illl£' of exposure. 

I he· icknl location for the sampling apparatus is the cenLI·e of 1111 lllllthKII'III'It•cl 
'"111 111' n lall, flat-topped building near the geographic ccnt•·e of 11 I(IVI'Il 1'11111· 

""""'·"· The building chosen should not be immediately flanlu·d hy lnll••r· KII'IIl'· 
t .. ,, .. ,, 11' lhe roof is equipped with a parapet, the top of the eXJlUSUI'I' llJIJIIll'niiiN 
.,ltttttlcl he 7rt cm. above the parapet. Porches and window ledl(t•s nl'l' nul "nil•
'"' l111',\' sites for pollen sampling. 

:.liclc·s should be exposed, with label under the clip, for pc1'i01ls uf 1\VI'uly l'ulll' 
""'"··;, starting preferably in the morning and at approximnlt•ly !111• Kllllll' huur· 
•n• h day. 

/,/,·,ti{ication technique. 

:.liclc·s should be prepared with a very thin film of petrolatum .Idly (l'llhlll'tl 
11111 11ol flowed on with heat). Preparation of slides should be cniTII•cl 11111 In 11 
1 """I fn•c from air currents and dust particles. 

1-:' a 111 ination of slides and identification of allergenic particles may h1• l'lll'l'li•tl 
""' most effectively by staining with Calberta's solution. The lnrl(lol' tlh•l Jtlll' 
11• lc·s, suot and sand should first be removed with a dissecting nce1111• wil h I h1• 
otlcl of a hand lens. A few drops of the stain are then placed directly on 1111' Kllcl•·· 
I In· mnount used should be just sufficient to fill the space bctwetoll I h1• 11'1'1' 
t:"l"'' oiled surface of the slide and the cover slip and will vary acclll'llilll( lo tlw 
, 111111 i 1 y of debris on the slide. If the cover glass actually floats fl'l'l', I lw I!XI'I'KK 
·.ruin may be removed with a blotter. The slide may usually he exumi1wd within 
llll'l·c· to five minutes after application of the stain. 

tclc·nlification and counting may be carried on without stain. Even wh1•n ~lnln 
1·, """"• only about one-half of the slide surface will be disturbed, l1•nvlnl( lh1• 
1o·111a indcr for obs·ervation of unstained granules. 

f :uuuling. 

l:ol' routine counting, low power should be used-usually a 10 X ohjtoi'IIVI' 
ll'ilh a 10 X or 15 X eyepiece ... The whole area (4.84 square ccntimcte1·s) unch•l' 
,.,,.,.,. should be counted by systematic sweeping of the cover glass area. I>lvhllnl( 
hy Ul4 gives the average number of pollen granules per square centimctcr l, 

' This method of counting is undoubtedly time consuming. To those allcri(IHIK 
ll'lto do not dispose of sufficient technical help, we would suggest that llwy IIHI' 
" I 0 mm. X 10 mm. cover slip which corresponds exactly to one square tol•llll
tttl'l er·. Results may not be quite as accurate as those obtained with the lni'JIC'I' 
,.,,.,.,. slip but they are adequate for daily routine work. Nevertheless, if the dnln 
an· JIUblished, details on the technique used should be given. (Author's noli•), 

1:~ ALLERGY 
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'I' A IliA 
l'ollinalion Timt'.~ of 1'/mrls t:ausillfl Ill' o'iiiHJI~Pit 

Key to Symbols: numbers in squares •·cpresent pullinulinl{ monlhs. Plus sll(n 1nl 
little allergenic importance; + + the plant may he locally impo1·tnnt; ·I I I IIIC' 111 
its abundance, the amount of pollen shed and the clinical renelivit~· in lhl' Jrnllt•niM, 
ing its importance arc lacking. Pollinating times for South Amcr·il'u and Al'l'lt•n 11 
to fig. 1 (seep. 176). (This chart has been partly compiled from a similur· one 111'11 

countries. For sources, please refer to the bibliography (13)). · 

Botunic Nutnes 

1. Trees 
Acer ooooo ... o .. •ooo .. ooooooo ... oooooooo· 

Acacia ooooo•oo•oo•ooooooooooo .. oooooooo 

Ailanthus •oo•oo•oo•·oooo .. ooooooooooo 

Alnus ooooooooooooooooooooo•o•••oo•••oo 

Betula oo ..... oo.oo ..... oo ....... oo•••oo 

Broussonetia 00 ... 00 ..... 00 00 .. 00 00 •• 

Call una vulgaris 00 00 0000 00 00 00 00 00 

Castanea sativa 00.00 ... 00 00 ... 00 oo. 

Carpinus oooo•oooo ... oo.oo ...... oooo·• 

Carrya oooo•····•oo ... oo •• oo .. ••oo····· 

Casuarina ...... oooo•oo••oo•oo••oooo •• 

Celtis .oooo.oo•••••oo ..... oo •• oo ••• oo··· 

Ceratonia oooooo·oo .. ooooooooooooooooo 

Chamaerops humilis 00 00 00 .. 00 00. 

Cocos nucifera 00 00 00 00 .. 00 00.00 00 00 

Corylus oooooooooooooo ... oooo.oooooooo. 

Cupressus oo·oooooooooooo .. oooooooooo• 

Canada 
-----------

" :E 
§ ~ - ::: 
8 ~ 
.;t; 
..... Q)~ .-:::.o In .,_., 
~...:"' 

4-5 
+ 

3-4 
+ 

4-5 
+ 

3-4 
+ 

"' ..c:lo<-e .... ~ 
·-= ; ,.Q =-., 
cu:::::~ 
~eo 

4-5 
++ 

3-4 
+ 

4-6 
+ 

6 
+ 

5 
+ 

4-5 
+ 

UoS.A. 
-··-----------

4-5 
+ 

5-6 
+ 

3-4 
+ 

4-5 
++ 
4-5 
+ 

7 
+ 

2-4 
+ 

4-5 
+ 

3-4 
+ 

2 

3-5 
+ 

5-6 
+ 

3-4 
+ 

3-4 
++ 

5 
+ 

6-7 
+ 

3-4 
+ 

3-5 
++ 
3-11 
+ 

4-5 
+ 

3-4 
+ 

a 

3-4 
+ 

4-5 
+ 

1-2 
+ 

4-6 
+ 

3-4 
+ 

3-4 
+ 

3-5 
++ 

3-4 
+ 

+ 
2-3 
+ 

-· 

a. 
~ 

~ 
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,...,, Ill 

llt/1111 /' .. 1/lltuHIM Ill /ltt' /1/f'/'t'l't'lll llo•rJ/11/IM of' /111• J•:tll'l /1. 

ltll•• l"'l"''·lutoo•t•: I lh1• plnnl 11''"'''~ In lh1• t'l'lll"n hnl 11~ p111i1'11 I~ ul' 1111 Ill' 111' \'1'1',\' 
llltiiHIII "' ,.,. nil lh1• 1'1'1111111 I'IIIH'I'I'III'tl; I I I I lh1• ~tlnnl I~ \'1'1'~· lml""'lnnl hi'I'IIIIMI' ul' 
\1ft lttollo otlt"t 1•llh1•f' lhnl lh1• ~tlnnl tlm·~ 11111 llt'IIW In lh1• t'l'lllun Ill' llutl tlnln l'llnl'l'l'll· 
•""'" ol 1"'1'1111"' lh1·~· I'III'Y t'tlllsitlt•l'llhly lll't'llt'tliltll lu lnlilntlt•. IJ.S.A. t'l'lli11ns nt't'llt'tlinll 
Mtnlll 1· ~ •. o·IIII'N hy lln•·•·is nutl Shnt'l' ( 1:!) nutl l't'lllll tlnln pnhlisht•tl iu ll11• 1lll'l'1•t'1'nl 

I' ~ ,\ i I I ! Ah·lt•u 

I 
I 

., 
I Q. 

I 

I 

0 

I " 
.. 

I 
::l ! .~ t1.l ;; 

i ., 
I 

_ .. 
" ., ~., 

! c: 
I; I 

! 

§a 

I 
" I " .. 

--<: .. .. 

I 
.<: - t: 

., 

I 

., 
Vi ~ -;;; Q. :::: c: s ":'fil 
., 

<lJ ::l::;l .. 
I ~ <>o 

I " "'" 0 
~ urn ... ~CQ ~ 

~ •I 2-3 2 
I + + ++ 

I ~ ·I ;, 4-5 4-5 4 
I ++ + + ++ 

• 11 fi 7 5-6 5 8 
I I + + 

I t :J •I 3-4 3-4 3-4 
I I + + + 

I I ·I ;, 4-5 4-5 4-5 
I I· + + + + 

4-5 
+++ 

7-9 
+ 

11 I 7 6-7 7 6-7 
+ + -1- + 

:1 4 3-5 
+ + 

3-6 
+ 

11 I 4-5 4-5 4 
++ + + +++ 

8-10 
+ 

5-7 
+ 

+++ + + 
~ I 4-5 2-3 2-3 

+ + + + 
h 3-5 ;, Ill 

+ ·I 

1:!' 
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~ Can~ula II.S.A. 
-------

" ;Q 
8 c: 

" Botanic Names .:! jl: 
0 "' " 2 :1 • u .c: 
"" .C:ou .c:-- :§'5] "''"'" ..... Q),..!::4 

:=.er~:~ =-"' .... _, "Cl ::I 
lll<cn :.iOCI 

Eucalyptus ·························· 
Fagus ································· 5 4-5 4-5 3-4 

+ + + + 
Fraxinus ............................. 5-6 4-5 4-5 4-5 

++ + ++ + 
Juglans ······························ 5-6 4-5 4-6 4-5 

+ + ++ ++ 
Juniperus ........................... 4 2-3 

++ + 
Ligustrum ··························· 5-7 

+ 
Morus ................................. 5 4-5 4-5 3-4 

+ + + + 
Olea .................................... 
Ostrya ································· 5 5 

+ + 
Phoenix ······························ 
Phyllirea ............................. 

Picea ·································· 5-6 5-6 5-6 
+ + + 

Pin us ·································· 5-6 5 5 
+ + + 

Platanus ······························ 4-5 4-5 3-5 

J + + + 
Populus ······························ 4 4-5 4-5 3-5 2-4 

+ ++ + + + 
Pro sop is ······························ 4-6 4-6 

+ + 
Querens .............................. 4 5-6 4-5 3-5 3-4 • + + +++ +++ ++ 
Robinia ............................... 

Salix ··································· 2-4 4-5 4-5 3-5 3-5 1 ++ + + + + 
Sambucus ···························· 
Schinus molle ······················ 
Taxus ................................. 4-5 I 

+ 
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TAilLE Ill (l'll 

Canada ll. S. A. 

I 
-1--- . ... 

" :E 
a ; 

Botanic Natnes 
:l 

" 0 
u "' " l 2 :I • ,.::!] ,.Q 0 ~ 

"' ... " -~-~~ := Q.l..!::: =- ll.l o..,;..Q fr. 
::t::::::: ;l ... _"' ! ;::::;~~ ::lOCI 

Tilia ··································· 6-7 4-5 4-5 4-5 

·~ + + + + 
Ulmus ................................. 4 4 3-4 3-4 8-10 :1~ + ++ + ++ + 

2. Grasses 
Aegilops ovata ····················· 

Agropyrum rcpcns ................ 6-8 6-7 6-8 6-8 5-7 &J 
++ + + + + + 

Agrostis alba ........................ 6-7 6-7 6-7 6-8 
+ + + ++ 

Air a spp . ............................. 

Alopecurus pratensis ............ 5-6 6-l 
+ -+i 

Ammophila .......................... 

Andropogon spp . .................. 

Anthoxanthum odoratum ...... 4-5 5-7 6-7 5-7 
+ + + + 

Arundo Donax ····················· 

Arrhcnaterum elatius ············ 5--6 
++ 

Avena spp. ··························· 4-5 I 
' + 6J Bouteloua gracilis ················ 5-7 

+ 
Brachypodium ····················· 

Briza ·································· 

Buchloe dactyloides ·············· 

~~ Bromus spp . ........................ 6-8 5-7 6-7 5-6 4-
++ + + ++ + 

Carex spp ............................ 5-6 4-5 4-5 
+ + + 

Cympogon Afronardus ........... 

Cynodon dactylon ················ 3-11 4-11 3-1~ 
++ +++ ++ 
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f ~Ill I Ill truul. 1 

~ 
I' S ,\ Mr·lo•n 

" c. 
0 .. 

" :l c: 
'"' tJ.l "' V. -'i: "' " ;:: .. " c: 

" :; CUE :; "' .. 
.5 --f. .. .. .c: 

E.c: "' .::,... "' c. "' c: 
"' ::; E :C·= " "' "' "'"' 

.. , 
~ ~~ " ~~ 

0 

' "" 
;... • 

·I ;, 4 r) 6-7 6 
+ ++ ++ 

~ I :1 r, :1-5 2-4 :1 4 
I I + + ++ + 

IF 

5-6 
++ 

fi X 6-7 7-8 6-9 
I + + + 

11 " fi X 6-8 6-8 5-7 
1-i- + ++ ++ + 

6-7 6 
+ + + 

4-6 5-7 
+ + 

11 I 6-8 6-8 
+ + 

8-10 
+ + I I I 

I 11 5-7 4-6 4-6 
I I ++ + + 

8-10 9-10 
+ ++ 

6 6-9 6-9 
+ ++ ++ 

.1 11 !i 6 6-7 6-8 5-8 
I I + + + ++ +++ 

5-7 
+ + 

6-8 6-8 
+ ++ 

6-8 6-8 
+ ++ + 

5-7 
+ 

;1 li 5-6 5-7 5-7 5-7 
I I I ++ + + ++ +++ -f I 

4-6 
+ + 

-I 
;t 11 7-9 1-12 5-9 8-9 

I I I + +++ ++++ +++ + f I 
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TAilLE Ill <•tt 
Canada li.S.A . 

.. 
:a a = .. 

Botanic Names ~ :;: ., .. 2 a u ..c:: 
..c::.!~ ..Oo" ., .... :§'5~ 
"""'a.>..::C: ::=:.Q m =-" .__ .. .. == p:)<CI) :.lCOI 

Cynosurus cristatus .............. 

Cyperus esculentus ............... 6-8 6-8 

' 
+ + 

Dactylis glomerata ............... 5-7 6 5-6 5-7 5-8 
++ ++ ++ ++ + 

Digitaria spp ........................ 8-9 8-9 
+ + 

Distichlis spp ....................... 6-8 
+ 

Echinochloa crus galli ........... 6-8 7-9 7-9 

~ (Oplismenus) + + + 
Elymus ............................... 5-6 

+ 
Eragrostis spp ...................... 

Festuca spp .......................... 5-6 5-6 6-8 6-8 

~ + + + + 
Holcus lanatus ..................... 5-7 6-7 2 

++ + + 
Hordeum vulgare .................. 

Hyperhania spp .................... 

Imperata cylindrica .............. 

Koeleria cristata .................. 6-8 5-6 5-6 5-6 6~ 
++ + + + +, 

Lagurus ovatus ..................... I 

Lolium spp .......................... 5-7 5-7 6-8 4-6 !1 ++ + + ++ 
Loudetia arundinacea ............ 

Melinis minutiflora .............. 

Melica spp . .......................... 

Molinia caerulea .................. 

Panicum ............................. 

Paspalum spp ...................... 4-10 6-9l 
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+++ +++ ++++ ++++ +~ 
Anthemis ............................ 

Artemisia ............................ 8-9 7-9 7-9 8-9 7-11 i ++ ++ + + ++ 
Aster .................................. 

Atriplex .............................. 8-9 7-8 7-8 5-9 1 + + + + 
Baccharis ............................ 

Beta vulgaris ....................... 

Bidens ................................. 

Cannabis saliva .................... 7-9 
+ 

Chenopodium ....................... 7-9 7-8 6-10 5-10 6-9 
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Chrysanthemum leucanthem .. 

Cyclachaenia spp . ................. 7-8 
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Melilotus ····························· 

Parietaria spp . ..................... 

Plantago spp. ······················· 5-9 5-9 5-8 6-8 4-9 
++ ++ + + + 

Ricinus communis ················ 

Rumex spp. ·························· + + + + 3--11 
8-9 6-R 5-8 5-8 + 

Salicornia ........................... 

Sarcolatus vermiculata ·········· 

Salsola ................................ 7-9 7-8 7-11 
++ + ++ 

Solidago ······························ 7-8 
++ 

Taraxacum officinale • • • • • • • • • • • 0 5-9 
++ 

Trifolium spp. ····················· 

Typha ································· 

Urtica ································· 7-8 6-7 
++ ++ 

Xanthium spp . ..................... 8-9 8-10 6-8 
+ + + 

For the sake of uniformity, it is advisable that counts be computed and re
ported on the basis of the number of pollen grains (or spores) of each type or 
species found on one square centimeter of slide area." ( 11) 

Conclusion 

There is no doubt that skin testing in pollinosis constitutes only 
one of the elements in the diagnosis. Not only must the allergist 
have a thorough knowledge of the anemophilous flora in his region 
and data about their periods pollination, but he must also subject 
each individual patient to a detailed anamnesis with the object of 
studying, and later eliminating or at least neutralizing, all the spe
cific factors (flowers in the house, insecticides, mattress dust, air-
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I \I 5-9 5-8 6-9 
I + + ++ ++ 

8-9 
+ 

H Ill 
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7 \I 7-9 7-8 
I H· +++ ++ 

7-9 
+ 

4-5 
+ ++ 

5-9 5-9 
+ + 

6-8 6-8 
+ ++ + 

6-8 6-8 
++ ++ 

;, !) 7-9 9-10 7-9 
I· + + + + 

ltorne fungi spores, foods etc.) or non-specific ones (irritating odotll's, 
alcoholic drinks, fatigue, overwork etc.) which he may have hcen 
a h le to uncover. 

The care needed by a hay-fever sufferer thus exceeds by far Uw 
ordinary limits of pollen allergy. 
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FUNGI AND MISCELLANEOUS INHALANT 

ALLERGENS 

By 

P. J. VAN DER WERFF and W. J. F. VAN DER BIJL 

Amsterdam 

As long as the primary cause to which the allergic constitution is 
due continues to be obscure, in spite of the immense number of 
studies concerned with allergic diseases, we shall have to do the best 
we can with what has so far been brought to light pertaining to the 
precipitating factors which may give rise to allergic symptoms. 
First of all, we must not forget that the patient should be regarded 
as a whole; it is the patient who is ill, not an area of the skin or a 
portion of the mucous membrane of the respiratory tract. 

In certain conditions, the examination may appear to be a simple 
matter, e.g. when a patient with hay fever has his attack in the 
spring; however, even in these cases other factors beside pollen, such 
as fungi, foods and secondary infections of the paranasal sinuses as 
well as emotional factors may play an important role. 

As a rule, an allergic manifestation is due to a number of deter
mining factors, though one or two will frequently be predominant. 
These determining factors may be of the somatic, psychological, 
and/or social type. 

Somatic factors may be classified into: 

( 1) true physical allergy, 
(2) broncho-bacterial factors and focal infections (sinusitis), 
(2a)endogenous parasites, e.g., worms in the digestive tract, fungus 

diseases of the skin associated with mycids in other areas, 
(3) endocrine factors, 
( 4) allergic factors including: 

(a) food and drug allergens; 
(b) inhalant allergens such as house dust, fungi occurring in 

the in- and outdoor air, in factories and workshops; indus
trial dust, especially of organic origin, the dust of mites and 
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nwllls, ••pid••rn1ul mul••riuls of dom••slil' nnimnls nnd, poll· 
sihl~·. h111111111 dnndruff: 

I •·) n widt• \'al'il'ly of suhslant•t•s t•ausing .~Ju•cilil' coulal'f allt'l'· 
1111 oJ' llw skin. 

,\11 hough I ht'l"t' is I i lllt• douhl lhal llll'lt•ol'ologil'al t•orulil ions us 
'•llt'h inl'lut'IH't' llll' allt•rgit• slale in many palil'nls, f.(t•nuint• C'li
lllali•· allt·•·gens are Vt'I"Y lilu•ly lo he inhalant allt•l'f•Wns, l'l~f.(lll'tlh•ss 

ao., lo wlll'llll'r llwy al"t' gaseous emanations of the soil or suhslnnt't'll 
of \'1'1-(l'lahle o1· animal origin (air-borne haclel'ia, fungus spol'l'S untl 
di.o;inlt>gralion products of fungi on their natuml suhslralt•). 

Al"l"ordingly, it is essential to study these factors in tlt•tail, plll'll
,.,Jiarly as the differential diagnosis is of utmost important't' in vit•w 
nf spt•rific treatment and as the great majority of palit•nts with so
··alll'd allergic disorders show a polyvalent rather than a monovult•nl 
l~·p•· of allergy, at least if there is any (demonstrahll') allt•I'.CY ln
'"l\'l•d at all. 

Tht• great majority of patients developing symptoms in u pnl'll
,·ular area or during a particular season, probably do so IH•t·uust• ol' 
I ht• fact that a large number of allergens harmful to tlwm al't' pl'c•
..,,.nt in that district or during that period, which almw or in I'OII· 

junction with other factors, are just sufficient to induce an allnl'll. 
Of primary importance is the correct recording of the pnlit•nl'N 

l1islory. Pollinosis mostly occurs during one of the spedfit• pollt•n 
st·asons; many patients with fungus allergy observe a parlit·ulnl' 
iut·n•ase in the severity of their condition in late summe1· anti nu
lumn, the severity showing marked seasonal variations in st'Vl'l'nl 
districts, though pronounced symptoms may also persist throu.choul 
I hi' rest of the year. These seasonal influences will depend mainly 
on the species of fungus involved. Some patients, whetht•l' o1· not 
affected by fungus allergy, continue to show symptoms all tht• Yl'lll' 
round, except when snow has fallen; other patients with hl·ont'ho
haderial infections or substantial pulmonary emphysema, possibly 
associated with an allergic condition, are liable to present allat'l<s of' 
hronchospasm in the event of a dry north or east wind, whilt• ut 
other times, attacks may be due to emotional causes or to a t•om
hined action with other allergens (food or house allergens). Tht• 
range of possibilities is enumerable and each patient confronts us 
wilh new problems. 

FuNGus ALLERGY 

In comparison with the vegetable kingdom, fungi rank slightly 
ahove bacteria. They are found almost everywhere, chiefly in humid 
and moderately warm places, though certain fungi are known to 
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grow in refrigerators or on snow. In addition, there exist llllll'l«!llly 
xerophilic and thermophilic fungi such as those of the genus A.'lpt!r· 
gillus, which are frequently found in citrus-fruit plantations; thi!l 
genus also includes a number of species able to live in the bodies of 
human subjects and birds. 

This is sufficient to show that their mode of life is cosmopolitan. 
They live as parasites or saprophytes, mainly upon the living and 
dead parts of higher plants. They occur on every kind of material 
of vegetable or animal nature, in damp houses, closed spaces under 
staircases, cellars, upholstered furniture, in flour, on leather, vege
tables and fruit; they may cause decay of food, etc. Fungi preferably 
grow in a moderately acid and moist environment where bacteria are 
less liable to multiply; there they may accumulate in enormous 
quantities. 

So far, thousands of species and saltants have been described and 
though most fungi live as saprophytes in nature, others may occa
sionally act as pathogenic agents in plants and human subjects, as 
endogenous parasites in the lungs (e.g. the notorious Aspergillus 
fumigatus Fres), or as inhalant allergens. 

Diaspores of moulds and yeasts are found both in- and out-of-doors 
as well as in factories and workshops, though the number and 
species vary as a result of several factors. Fungus spores still capa
ble of germinating h.ave even been found at times in severe cold and 
in the higher layers of the air. 

As such spores consist of small, very light particles, characterized 
by great buoyancy, they are readily displaced by horizontal and 
vertical wind currents and are present in the surrounding atmos
phere for prolonged periods. They are particularly abundant in the 
lower marshy coastal areas. The incidence of fungus diaspores in the 
surrounding atmosphere gradually diminishes above sea level and 
when higher air layers are reached, although layers containing high 
concentrations may also be observed at higher altitudes, e.g. just be
low clouds or in the lower cloud strata. 

Storm van Leeuwen, who actually rediscovered the significance of 
fungi as inhalant allergens, simultaneously with Cadham in the 
U.S.A., was the first to identify, in conjunction with Kremer, cir
culating reagins and blocking antibodies. Later, the distribution of 
air-borne fungus diaspores at various levels and over large areas 
was chiefly studied by Durham, Nilsby and Heise. Data on the pre
sence of fungi in damp houses have also been available for a long 
time. To-day it is a well-established fact that cases of occupational 
asthma are also frequently caused by fungi and their products. 

The above shows that allergy to fungi is a very likely contingency 
which has been underrated for many years, and as the significance 
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,.f f1111~i liS I'IIIISIIli\'1' Ol'~lllliSIIIS is slill wicll•ly i~IIOI't•cl, Wt' lll'lit•W Wtl 
'"~' .luslifi1•cl in pnyin~ pn•·lil'ulul' ullc•nlion lo lhis sc·c~lion on inhnlnnt 
uii1'I'W'IIS «'SJII'I'iully lhost• whit•h lll'tl of JHII'IIIIlount impor·tmwl~ in 
~1'111'1'111 pml'lil'e und in lhe tr·c•ulnwnt of allc•rgie eondilions. 

1\l,vc•l'lt•s m·c subdivided into l'stmdomuceles, including Sclrizo
'"ll~'~'lt·.~ ( hal'l<'ria) and Mu:mmyceles (slime mou I <Is), and EumiJ
' ,.,, .. ~. !hP lnte fungi, whieh in turn arc suhdividccl into those hnving 
IIIIII'Pllul:ll' (non-sl.'plale) mycelia, Pllycomyceles, and those having 
lllllllic·PIIul:u· (septate) mycelia, Ascomycetes, Basidiomucele.'l nnd 
, .. ,,,,; lmpu{ecli. Actinomycetes are intermediate organisms he
t 1\'1'1'11 true fungi and bacteria; they are classified today as bacterin. 

I 
Sdlizomycetes 

I 
ferns 

I 

Cryptogams 
I 
I 

mosses 

. I 
hchens 

I 
Thallophyta 

I 

I 
algae fungi 

I 
Pseudomycetes 

I 
Myxomycetes 

I 

I 

I 
Eumycetes 

I 
(non-septate) 
Phycomycetes 

1 
I 

(septate) 
Ascomycetes 

Basidiomycetes 
Fungi Imperfecti 

Almost all Eumucetes consist of a network of filaments, hyphae, 
l'olll'ctively termed the mycelium. Phycomycetes have no septa and 
arc~ therefore unicellular, with the possible exception of the hyphae 
hc·aring fruit-bodies of asexual spores. The other fungi possess u 
wplate mycelium. 

The spores of the various fungi are highly specific and are charnc
ll-rizcd by a constant structure, shape, size, colour and arrangement, 
\\'hil'h makes classification possible. Two types of spores may he 
cli l'fcrcntiated, the sexual and asexual spores. 

I'I!IJcomycetes, Ascomycetes and Basidiomycetes have been classi
l'il'cl in a natural system, as these three classes are capable of sexual 
propagation and are therefore complete forms of the species. 

The moulds coming under the heading of Fungi Imperfecti do not 
produce sexual spores, with a few exceptions, e.g. some species of 
Aspergillus and Penicillium, which have complete forms. For the 
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sake of convenience, however, these arc all classified as Funf.(i Im
perfecti, subdivided into form genera. Mason has attempted to dus
sify fungi, and especially Fungi Imperfecti, according to their hio
logical and physiological characteristics, with particular referenct~ 
to the possible distribution of the spores. This has been elaborated 
in greater detail by Ingold and Gregory. Spores may be distributed 
by passive liberation or active discharge. In the event of passive 
liberation, the spores may remain at the same site until conditions 
of growth, which have temporarily been unfavourable, show an im
provement; they may then be distributed by water, birds, etc., and 
especially by air currents. The spores in this case may be so-called 
"dry" spores which are immediately detached from the sporophores 
by the wind during dry spells, whereas the so-called "slimy" spores 
which are embedded in a slimy substance, are only detached during 
wet periods, when, according to Gregory, they are diffusely dis
persed by splashing droplets of rain, so that they become air-borne. 
However, even this classification cannot always be adopted in view 
of intermediate stages in certain fungi and the presence of both dry 
and slimy spores in some species. Actively discharged spores are, 
for example, the sexual spores of Ascomycetes, which are forcibly 
ejected from the ascus in fungi having a complete perithecium. This 
concept is of special importance with regard to allergy. 

Reduction, division and nuclear fusion occur in sexual spores, 
whereas asexual spores are vegetative and are detached from more 
or less specialized hyphae, i.e. without previous nuclear fusion. 
Phycomycetes, are classifiable into two groups: 

(a) Oomycetes and 
(b) Zygomycetes. 

The former are probably of no importance as allergens, as they 
mainly live in water, the latter are found on land. The Zygomycetes 
include two genera which are also frequently found indoors, Mucor 
and Rhizopus. These Mucorales predominate in several types of fac
tories, especially in the flour-using industries and in textile mills. 

Ascomycetes: Of this group, the most important for our purpose 
are the manure fungi Sordaria and Chaetomium, which are found 
occasionally in upholstered furniture. In addition, Saccharomyce
tales may play a role in food allergy. 

Of the Basidiomycetes, Merulius, or house fungus, deserves special 
mention. 

The Fungi Imperfecti include most fungi liable to cause allergic 
reactions. Amongst them Cladosporium, in view of its high incidence 
and ubiquity, ranks first. It is the most widely distributed seasonal 



clinnllic• funj.(us in thl' Nl'lhc•l'lands: il is not c•onl'illl'd to this c•oun
lr,v, hii\\'C'\'1'1', hut is I'IISIIIopolitan. In addition, it is one• of the• funlo(l 
11111 .. 1 c·ommonly found in housc•s, on wall-papPI', hlollinlo( Plllll'r, 
lcc•nc•ut h c·ar·ppl inK and in wc•alhC'I'·slainc•d eollon und lilwn. 1l llt•r
,,,.;,, c·onsidl'l'l'd one of lhe predominant fungi in the• U.S./\. is of 
lilllc• in1pol'lane!' in this eountry as an outdoor fungus, c~xc·c•pt in 
c'11rn-gl'llwing districts. This is also the ease of Stempilulium. 1\lll•l'
lllll'ia, howevt'l', is a very important house fungus in some easc•s. 

Though very common in northwest Europe, Pullularitl is hardly 
•. , ..... n•porled as occurring in other parts of the world. Tlw sanw c·un 
he• said for Fusarium which is a fungus highly selective in n•gunl to 
1h suhstrale and, when not cultured correctly, it will oflcn lw c·lussi
lil'd as mucelium sterilium. This form genus also shows marlu•d 
.,c•asonal variations, its peak occurring late in July as wc•ll us in 
:\ugnsl and September. Botrutis, predominant both indoors and out • 
.. h11ws peak incidences somewhat later, viz. in Septcmht•l' and Ol'lo
hc·r. Plmicillia are observed both indoors and outdoot·s all tlw ;\'1'111' 
1'1111nd, especially when there is a high degree of humidity. Cu•·iotl!!l;\' 
c•n11ugh, it is found to occur conjointly with Aspergillus in Spain and 
apparently it has a preference for towns rather than for rul'lll diN· 
I rids, contrary to Cladosporium. 

For differentiation, etc., the reader is referred to Smith's lnll·o
dudion to Technical Mycology and to the recently published mono-
1-(raph by one of the present authors, which provides some l'l'lllling 
nrallcr for those who have received no previous mycologicallraining, 
as a preliminary guide to the cumbersome mycological texthooi<N. 

With regard to the yeasts, some are species of Sacclwromucl~.v, tlw 
11! hers, of which there are various classifications, belong to the Funj.(i 
Imperfecti. Of the latter, the most important in regard to allei'I.(Y 111'1' 
f:11ndida and Rhodotorula, the spores of which are air-borne. In addi
tion, the Torulopsis species should be mentioned which also oc~c~\11' 

l'lldogenously as commensals or parasites. This might possibly he• 
I he case with a few other fungi which, besides being capable of in
duc·.ing inflammatory reactions, may act as endogenous allcl'j.(c'll!l 
as well, e.g. certain Aspergelli. 

Identification of species of yeasts requires entirely diffcl'c•nt 
methods of culturing and differentiation. Yeasts, however, should 
he taken into serious account as allergens. Feinberg et al. (I !l:lf1). 
studying 600 patients with respiratory allergy, observed a positive• 
response to yeasts, including responses to cross tests using ycasts, 
in 10.8 per cent of the cases. 
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History. 

Even the older literature contains reports on a number of cases in 
which fungi must undoubtedly have played an important part, espe
cially in inducing attacks of bronchial asthma or vasomotor rhinitis. 
Floyer (1726-1782) cited Bonetus who reported the case of an asth
matic patient who developed dyspena when entering his wine cellar 
where must was fermenting. Tersancky (1848-1849) and Hirt 
(1871) reported fungi as having a pathogenic action in workers in 
the tinder industry. Michel (1863) described the "mal de canne de 
Provence" in osier workers and reed cutters who developed symp
toms, which to-day may be classified as allergic, within 12 to 24 
hours after working in hot and windy weather. Kuttner (1928) ob
served allergic symptoms in a cavalry officer on inspection of the 
stables; this author had previously reported two cases of house dust 
and house fungus allergy respectively. The great impetus to the 
study of fungus allergy was given by Storm van Leeuwen, although 
it may have been Blackleg (1873) in his book on hay fever and be
fore him, Salisbury (1861-1862) who made the first tests using 
fungus spores without sufficiently realizing the significance of these 
studies. 

About 1924, Storm van Leeuwen reached the conclusion that there 
must be a still unknown asthmogenic substance, in view of the local 
occurrence of asthma in the rural Dutch province of Zeeland. In 
conjunction with Bien, Varekamp and Kremer, he called these soil 
effluvia, consisting of disintegration products of vegetable and ani
mal origin, miasmata. These patients showed a particularly rapid 
improvement in his allergen-free rooms. 

Prior to Storm van Leeuwen, Jack (1924) had believed attacks in 
asthmatic patients to be due to noxious "hemolytic" gases produced 
by decaying organisms in the soil, so that he proceeded to construct 
gas filters and built air-conditioned rooms which had beneficial 
effects. 

Later, Varekamp studied a large number of allergic patients 
in the Netherlands, and found that the somewhat higher, dry sandy 
areas were usually more favourable than low marshy humid dis
tricts. 

Like others after him, Storm van Leeuwen not only had observed 
that mountain regions had a favourable effect on these patients, but 
in conjunction with d'Herelle, he provided evidence showing that 
when an asthmatic patient is brought into contact with his noxious 
allergen at high altitudes, he will then also develop his hypersensi
tivity reaction. 

These studies were well-planned, as all measures had been taken 
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lo t•lilllillult• 1111y psyl'hololo(il'ul l'fft•t·ts. Ollw1·s havinlo( ohluiiH'd siml
lur l'l'snlls in Spain und France, Storm /lflll /,t·t~IIWt'll dt•l'idt•d lo ln
l~ndllt'l' his "miusn111 Lht•ory". Although al Lhal tinw he hnd not as 
vl'l t'lll'ounlt·n·d fungi as sw·.h, eontinued investigation showt~d LIHI 
ltllll-(i to ht• a highly imporlanl group of causative organisms adinf.( 
u·· inhalant all('rgens. At the same time, he examined the air in a 
1111111ltt•r of hospitals and homes, finding Penicillium, Cladosporium, 
1/ 1/t'nr and A speryillus in nearly every case. His mycologieal sludirs 
"f lltt• ou Ldoor air, which were rather casual at the time, mainly n~
' •·:dt•tl the presence of Penicillium, Cladosporium, Mucor and 1,/wma. 
\o.; skin tests with extracts of these fungi were positive in approxi
llt:dl'ly :10 per cent of the cases, and as 90 per cent of his pnlit•nls 
•.ltowt'd a positive response to house dust, he did not believe funf.(l 
lo hP very harmful at the beginning. Shortly later his opinion 
dtanged upon finding an Aspergillus in the kapok of a mattress nncl 
l'illow of a female patient with asthma and eczema. When 11 sislt•r· 
of I his patient used the same bed, she suddenly developed an <~<'l'-<'11111 

"f the face. 
The next few years, working in conjunction with Kremei', Ti.~.wl 

""" Patot, Varekamp, Bien, van Niekerk, von Banszky, de Liw/ mm 
\\'i.inu.aarden and van Dishoeck, were epoch-making ones in this 
fil'id. 

(;!I(/ ham ( 1924), independently of these authors, reported 3 cnscs 
ol' asthma in Canada due to a fungus causing rust in wheat. From 
Ilia L time on, the study of fungi as allergens rapidly advanced all owr· 
lltt~ world; in Germany, the first author concerned with the study of' 
fungi was Grimm (1925-1928), subsequently followed by flansen; 
in Spain, Jimenez Diaz (1932) and in the U.S.A., inter al. Princr, 
\'allflhan and Feinberg. flansen, who was especially interested in 
.... kin tests, found 15 per cent of his asthmatic patients to be hypcr
'"'nsitive to one or several Aspergilli and Penicillia. 

In subsequent studies, the results obtained by inhalation tests 
ll'iing fungi were also found to be positive (inter al. Nilsby liJ,Hl, 
It'll Cafe, 1954). Blackley (1873), who actually had been the first to 
111ake inhalation tests, failed to recognize the significance of fungi 
:1s non-pollen factors in hay fever. After Storm van Leeuwen in Hl2fi, 
i I was chiefly Rackemann and his associates who stressed the im
portance, not only of the fungi themselves, but also of the disintcgrn-
1 ion products formed by fungi on their natural substrate. lnvestif.(n· 
I ions on this subject, however, are still in the initial stage. The datn 
rl'ported by Cohen are not in concordance with the above. It is 
hl'yond the scope of this book to mention all of the names of investi
gators in this field. 

Attention should briefly be drawn to the fact that these studies 
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have shown that the coastal areas of Europe from Norway to Spnin, 
are of particular importance as to the prevalenee of fungus ullt~t·· 

gens. This was reported by Jimenez Diaz (1932) in Spain; Fl'tinkt•l 
obtained positive skin test with fungi in about 57 per cent of lht• 
cases in England, while the number of positive tests was only 111 
per cent in Germany. 

It is essential, especially in the case of asthmatic patients, that the 
surrounding air which they breathe daily be free of harmful types 
of dust which frequently contain fungi. Owing to the humid condi
tion of floors and walls, many homes, especially those in the low
lands, contain fungi, the spores of which are scattered in the atmos
phere of living-rooms and bedrooms and may even spread rapidly 
all over the house, as was shown by Christensen. 

The fungi concealed behind cupboards, in store-rooms containing 
old furniture, in attics or cellars, in carpets, behind decorative wall
cloths and in floor seams, as well as those found in factories using 
material of vegetable or animal origin, are mainly various species of 
Stemphyllium and yeasts, Penicillium, Aspergillus, Cladosporium, 
Rhizopus, Mucol', Fusarium, Botrytis, Alternaria, Trichoderma and 
the dreaded house fungi of the genus Merulius. They may be found 
anywhere, in worn clothing, cupboards, old shoes or slippers 
(leather), in kapok and feathers of mattresses and pillows, on the 
covers of books, etc. Henceforth, almost every asthmatic patient 
shows considerable improvement after his home has been cleaned. 

The important part played by fungi in the pathogenesis of asthma 
explains some of the favourable effects of open-air schools and the 
moving to drier districts (sandy soil). 

Like the symptoms caused by pollen in hay fever, typical "fungus 
symptoms" tend to occur in seasons particularly marked by the ap
pearance of certain fungi, especially Cladosporium, Fusarium, Bo
trytis and Pullularia, when patients stay for some time in damp 
houses, cabins, in a circus, etc. 

Not taking into account a pre-existent latent allergy due to a here
ditary predisposition, anyone may become sensitized to fungi ( oc
cupational asthma), although this will also depend on the degree 
of personal susceptibility. The spores are the main source of aller
gens, the mycelium being considerably less active; asthma is par
ticularly liable to be induced by mould spores, as these are so finely 
divided (smaller than 12 p..) that, unlike the much coarser pollen, 
they are readily able to penetrate into the lower respiratory tract. 
Kremer (1940) reports that at least 1 per cent of the population in 
the Netherlands has been allergized by fungi, though this need not 
mean that the patient shows symptoms, e.g. vasomotor rhinitis or 
asthma which induce him to see a physician. 
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:\c·c·u•·clinjol lo l•'l'in/lt'l'f/ ( 111:17) puli1•nls wilh fuujolus ullc•l'lo!Y 11111y 
1 ... of 1111~· lljoll' 1111d of 1•ilh1'l' SI'X. lie• found :.W IH'I' l'l'nl of his ulll'l'jolic· 
p11lic•nls lo ht• Sl'nsili\'1' to fungi. SI'VI'I'al invt•sligullll's in this fic•ld 
nllo;c•l'\'l'd lnlll'l<t•dly v:u·ying JH'I'c•t•ntagt•s of mould allt•rgc•ns, 1111111'1 
lm111 myl'ologil'al tt•ehnit•al ei'I'OI'S in eullul'ing, Jll'l'JI:ll'alion of t•x
llnds, omissions and inadequate taldng of fungus inventorit~s n•sull
lu~ in loo small a numhe1· of test series. Hegional, seasonal and an-
1111111 variations undoubtedly play a part in this. 

Symptoms vary with the degree of pollution of the atmospht•l't': 
i 11 uddi lion to marked seasonal variations ( May-November), tht•l't' 
lll't' also ehanges in the fungus flora during the day. Towards dawn, 
.. limy fungus spores are abundant, especially when dew has falh•n: 
ruiuy weather is marked by the presence of yeasts, Fusa~·ium, Plwma 
1111d pamsitic species of the form genus Botrytis. In the daylinw, 
lungi hearing dry spores such as Cladosporium may oftc•n ht• t~ol

lc·c·lpd in large numbers. They frequently disappear almost c'lllll
PIPIPiy during and immediately after rain showers, suddPnly up
pc·aring in increasing numbers on the dry days following lht•st• wt•l 
••pP lis. 

Wind is their important carrier and, hence, the spores IH•t•onw 
widc•ly distributed; they have even been found to be present in the• 
•d ra Losphere and occasionally large numbers may be found in c•on
juudion with autochthonous fungus spores. 

Cladosporium, Fusarium, Pullularia and Botrytis are typieal st•a
•,oual fungi. Occasionally, Rhodotorul.a is very common on et'l'lain 
cla~·s in November and December, especially in foggy weather; fungi 
·.u .. h as Candida and Penicillium distribute their spores all the yc•m· 
round. Therefore, all statistics relating to the lowlands show ma•·lu•d 
pc·aks in late summer and autumn. 

Not only do the fungi vary in quality and quantity from one plat•t•, 
district or country to another where they are naturally found in 
1'o11junction with ubiquitous fungi, but annual variations m·e oh
~c·rved as well. A striking feature, however, is the fact that there al't' 
rl'lalively constant combinations or associations, as have long ht•tm 
l\llown to occur in the higher plants. The same holds true in reg:ll'll 
lo houses, various factories and workshops. Accordingly, the invesli
ga tor concerned in making a more detailed examination in the case• 
of a patient who has a history suggesting respiratory allergy and 
c·specially fungus allergy, should study the fungus flora characterislie 
of the district as well as the fungus flora in the home and place of 
work of the patient. 

As previously stated, the possibility of fungus allergy should also 
In· borne in mind in the case of a patient affected with so-called pol
linosis; otherwise, specific desensitization might be apt to fail. This 
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does not apply only to vasomotor rhinitis, but seasonal dermatitis 
and conjunctivitis may be caused by specific fungi as well, e.g. 
Cladosporium and Alternaria (Simon, 1938). 

Maunsell (1954) has drawn particular attention to the marked 
specificity of fungi. In this author's opinion, only those fungi which 
elicit an immediate positive skin reaction are allergenic (mainly 
saprophytes); those eliciting a delayed response belong to the so
called pathogenic fungi. 

Treatment. 

In the therapy of fungus allergy three factors should be borne 
in mind, beside the fact that not only the fungus itself, but also the 
products developed by the fungus on its substrate, may act as an 
allergen, viz.: 

( 1) Fungus allergy is hardly ever the only factor involved, but fungi 
can be one of the causes inducing an attack in the patient. 

(2) Sanitation of the patient's environment is a highly important 
factor in fungus allergy. 

(3) Fungus allergy may be desensitized satisfactorily. 

On a whole, the method used in desensitization is similar to that 
used in pollinosis. As a rule, injections are administered twice weekly 
in the beginning or sometimes only once a week, depending on the 
time when the patient is first seen by the attending physician. If 
the patient is seen for the first time shortly prior to the peak of the 
fungus season, injections should be made as often as possible in 
order to still afford at least some protection. As a rule, desensitiza
tion should be started as soon as the diagnosis has been established, 
as this treatment will have to be continued over a long period of time, 
(from 1% to 2% years). 

The initial concentration of the injected fluid should be tested 
accurately depending on the highest dilution which still produces a 
wheal in skin tests; the initial solution employed may sometimes 
even be as high as 1: 10,000 per cent. Usually, 1 ml. of a 1 per cent 
solution will be sufficiently strong to start administration of the 
maintenance dose; in some cases, a 5 per cent solution will be ne
cessary, especially when the injected fluid has not been prepared 
from a single fungus or allergen. 

Which fungi should be used in desensitization? This will un
doubtedly depend upon the symptoms shown by the patient and the 
results obtained by specific tests (intracutaneous, inhalation and 
provocation). Subsequently, the composition of the fluid may be de
termined from the results of these tests. 



1111NUI ANII MI/'IC:I~I.I.ANIO:OIIM INIIAI.AN'I' Al.l.l·:lllli':NM :.W7 

11 Nlwuld ht• I'I'IIII'IIIIH'I'I'd, howt'Vt'l', lhul l111• inlt•nsily of llw Hldn 
••·ndion dot•s noluffol'd 11 ll'llt' lllt'IIHIII'I~ of llw st~vt•rily of lht• ullt•I'~Y: 
llloi'I'0\'1'1', il may wdl he possible that llw eomhinalion of Ht'Vt'l'lll 
uuli~l'lls in the tlt•sensilizinl-( fluid will eilhe1· potentiute o1· wt•alu•n 
I he· ad ion of one (or seveml) of thl'se antij.(ens. 

In l'lll'l'ying out investigations, it is essential to know whidt fun~i 
••hould he studied. Prolonged studies have shown thut the fintlin~s 
In I ht• Netherlands heur a marked qualitative and tJuanlilulive n~
,, ..... hJance to those in other countries. Differences, in this n•sJ)('d 
1'\isl. however, not only from one country to another, hut nlso in 
111 .. Ndherlands from one district to another. In regard to houst•s, 
I he· variety of species is larger in damp homes than in dry ont•H 
1 ·; lo :l), the spore counts being higher as well. In addition, the 
fungus flora in some houses varies markedly from the usunl flot·n. 
This is even more apparent in factories and workshops, espedully 
lhose using substances of a vegetable or animal nature. Wt!.dt•rtll)/,• 
ussumed that there are relatively constant fungus associations whlt'11 
lll't' characteristic of the various, very particular, suhstrules. A my
c·ological study by one of the present authors, involving a hu·~e 1111111-

hc·r of factories and workshops, provided conclusive evidenee show
Ill~-( that this theory of fungus associations is correct. This is u for
luuate circumstance, as it means that of the thousands of known 
fungi, there remain only about 120 which are not observed SJHII'IHiit'
ally, only 30 being actually common in the Netherlands and Lhel't'· 
lore of possible importance in the case of allergic patients. Then~ nn• 
c·xc·t•ptions to this rule, e.g. we once found a fungus causing the so
l'alled pineapple disease of sugar cane in a home. The housewife~ 
·.howed a markedly positive response to this fungus both in the sl<in 
and provocation tests, and little if any response to other common 
nllt•rgens (other inhalants, foods). 

Formerly (and these attempts are still being continued to-day in 
oilier countries) every effort was made (in vain) to obtain a sutis
ladory uniform culture medium. As when growing in nature, fun~i 
ha\'e a special preference for a particular substrate in vitro. Muny 
fungi such as true mildew, which causes rust and blight, and mnny 
~JH•cies of toadstool do not grow at all or only yeast-like in cultures; 
11 small number of ubiquitous fungi will readily grow on any me
dium, provided it is slightly acid; the majority, however, require u 
slightly acid, not too rich nor too dry, natural and therefore bio
logical substrate such as tomatoes, cherries, malt, sausage, plums, 
potatoes, rice, oatmeal, slices of carrot or lupin stalks (Lupinus 
polyphyllus Lindl). 

\Vhen, therefore, the common error is made of preparing the 
111e<iium too rich (particularly in carbohydrates) or using mcdiu 
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having a neutral or even alkalinl' l'l'adion, Lhis will rl'sull t•ilh<•J' in 
a rapid growth of a large number of hyphae and hardly any spol't• 
formation or in no growth whatsoever. This also oceu1·s in llw ~~nst• 
of most fungi cultured at incubator temperature. The optimum tem
perature to store stock cultures is 10° C., the optimum lcmpentlUJ'<~ 
for growth being 20o C. in the majority of cases. In a manner of 
speaking, the fungi have to wage a struggle for life prior to bearing 
fruit, and this is just what is essential for the preparation of extracts. 
In addition, if we wish to preserve a culture, it should be trans
ferred from time to time to another medium, as otherwise the species 
will be bound to degenerate and thereby lose its allergenic properties. 
Accordingly, most families, form-groups and species require special 
diets with varying menus for collection and identification, cultur
ing, storage of the collection, or for cultivation with the view of 
preparing fungus extracts. 

If any break-down products of natural liquid substrates should 
adhere to the mould pellicle, these products may have a non-specific 
irritant effect in the skin test. Therefore, in preparing extracts of 
readily growing fungi, transfers may be made from the stock cul
ture to a liquid synthetic medium such as Czapek's medium or one 
of its many variations. For the remaining large group of fungi a 
direct inoculation may be made on a solid natural medium from 
which, after or without desiccation, the spores may be removed by 
shaking off, scrapping or washing off with alcohol or ether. Another 
method consists in placing a cellophane paper on the solid culture 
medium, on which the fungus is then to be inoculated. Later, the 
entire mycelium can be removed very quickly. When the fluid 
underneath the pellicle or the oxalic acid, gallic acid, oil drops, citro
mycetin, etc., lying on top of the mould film have been aspirated, 
and after defatting and drying have taken place, the dried material 
may then be preserved for years. When a liquid extract is required, 
we use a hypertonic saline solution, thereafter the fluid is passed 
through a Seitz filter and a 0.5 per cent solution of crystalline phenol 
is added. The allergen extract prepared by this method will remain 
stable for about 4 months whereafter it is bound to be unreliable. 
Any assay solely based on determination of the dry weight volume 
and the determination of nitrogen or protein nitrogen units will be 
useless in measuring allergenic potency. 

So far, bio-assay is the only reliable method. Therefore, if a 
liquid fungus extract of long-lasting potency is to be made avail
able, it will be necessary to use other fluids in preparing and pre
serving the extract, especially glycerin containing fluids. These, how
ever, have other disadvantages such as inducing a non-specific irri
tation in skin tests when used in the undiluted state and of causing 
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puln In lhc• pnlic•nl. The• myl'olof.(ic·ul daln l't'lnlinf.( lo c'OIHiilions in 
llco• Nc•lhc•rlnnds, C'llllurinf.( mt'lhods usc•d for c•onlinuc•d c·ullivnlion, 
ldl'lll i fic'nl ion, pn·paral ion of ex t1·ads and main lc•n:uwc• of slcwl< c·ui
IIII'I'S, lhc· n·quin•d lc•nlperatul'c•s, dc•g•·c•e of humidily nnd of liHhl 
1'\pnsun•, hric·fly all of llw nH•asures c•ssc•nlial to ohlain a Sl'l'il's of 
··ulio.,ful'lory fungus c•xtrads have hecn reported in a monoJ.(I'IIph hy 
nil I' of I hc• presc•n t authors. 

I 1111' prohlc•m has not as yet hccn approaehcd, viz. that of strains 
und 11111lalions. 

I I) Thus, the colour of Aspergillus ve1·sicolor (Vuill.) Tirahosc·hi 
'uri1·s from yellow to orange, pink and even red and every mono
••pnrular culture shows similar variations in colour. Aceordingly, 
lhis is and remains a single strain of a single species. 

( :.!) Penicillium expansum (Link) Thorn is marked hy a smooth 
,,.1\·l'ly growth, but develops on certain culture media, tn·<~·lilu• 

•,lrnl'lu•·cs ( coremia), a bundle of erect hyphae crowned hy spon•s. 
'J'Icis fonn of growth will disappear on another medium, to 1'1'1111'11 
ur-:ain on the initial medium. This also is species-specific and not. 11 
nllllalion, or more correctly, to use the mycological term, a saltalion. 

t :1) Nor can we speak of saltation when a colony degenerates 11s 
11 n·stJit of errors in cultivation, losing its colour and capneily fo1· 
r 1'111'1 i fication. 

( I) The growth of Alternaria tenuis Nees varies markedly wilh 
1111' different culture media. Occasionally, the growth suggests 11 
laq.(c• number of strains and in some cases may change in sueh 11 

"a~· as to convey the transient impression of an entirely diffc1·cn L 
·.pc· .. ies. In this case also, morphological and possibly morphologieal
lcinlogical saltations, i.e. permanent variations of the species, a1·c 
ugain out of the question. 

t !i) Species of Fusarium, which are difficult to identify and cul
l i ,.a le, are often recorded as Mycelia Sterilia. Rice, acid oatmeal and 
In pin stalks are essential for fructification in this species. The miero
,."''idia of the various species of the genus Fusarium are all more m· 
lo•ss identical in form and size; the macroconidia of a single colony 
111' a certain species may be composed of 3 to 7 cells. These spores 
also hear a marked resemblance to one another, so that 2 species 
cnay he mistaken for 2 saltations of a single species. 

< )n the other hand, there are also a number of fungi which an~ 
known to have different strains: 

(a) There arc strains which can be differentiated by the morph
ological characteristics, either macroscopic, e.g. a strain of Aleu
risma is characterized by a velvety growth, while another develops 
a l'oremia; or by their microscopic characteristics, the spores and 

1·1 ALLERGY 
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the mycelium showing various sizes and colours which rt'lllttiu 11 

constant feature. There is e.g. a certain species of Clwlosporinm, 
the main strain of which varies from light lo dark brown and of 
which there are 3 saltations, 1 green, 1 white and I dark: lhe fi l'sl 
two produce spores which are characteristic of each type as well us 
of the main strain; the dark saltation remains sterile. 

(b) In addition, it may also be that the physiological propedics 
differ despite an identical morphological structure, but little if any
thing is known about the subject from the mycological-physiologieal 
point of view. Hereby, the strains or saltations might be morpholo
gically identical, hut differ as to their physiological characteristics. 

So far, no method has been developed by which it can be deter
mined whether the allergenic fractions do differ from one strain to 
another. Cross neutralization tests do not provide a true solution, 
for, in making these tests, there is the primary difficulty that a very 
marked response in the passively sensitized sites may occasionally 
rule out any subsequent reactions to entirely different allergens. 
These simply do not get a chance. 

The other objection is even more important: when cross neutrali
zation tests are made, using allergens of hvo fungi, if the second 
allergen fails to induce a response subsequent to one or several in
jections of the first allergen at the site of transfer, antigen A will 
he said to contain B. 

Now the process is reversed: initially, the second antigen is in
jected one or several times, inducing a slight doubtful response; 
subsequently, antigen A is injected at this site. In this case, a reac
tion results and it is concluded that there is a third allergen as well. 
Consequently, antigen A contains antigen B plus a third antigen. 
This conclusion is not justified, however, as B may merely be a 
1:100, 1:1,000 or even a 1:10,000 dilution of A. Henceforth, a re
action must necessarily also result when the high concentration of 
this antigen is injected. In a number of species, some indication may 
be afforded by testing ten different strains of one species in ten 
different patients, provided entirely different results are obtained. 
However, when certain patients show a strongly positive response to 
two or more strains, this test again will not be any more conclusive 
than the others. Thus, it is still undecided whether only a single 
generic allergen is involved, as is assumed by Feinberg, or whether 
several generic allergens, species-linked or strain-linked allergens 
are involved, assuming the genus in question to be a natural genus 
and not a so-called form genus. 

Finally, a solution has to be found to the problem as to which 
asthmogenic substances, if any, are produced by the various fungi, 
each from its own natural substrate. Here a vast field is still open 
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lu1 111\'l'slil.(nliolls 011 11 suhjt•d. lhl' l(ltoWit•dl.(t' of whil'h is far fi'OIII 
I I !Ill pi I'll'. 

lll''ll'llsilizilll.( \'at'l'illt's should also ht• tt•stt•d individually. i\t'I'OI'd
lllgl,\', a dt•st'llsilizinl.( fluid may, for insl:uu•t•, ht•t·ompost•d as follows: 

o\111-nJ:II'ia li'llllis Nt•t•s ................. . ry,l ~ m I. 
Aspt'l'gillus \'t•rsieolol' Tirahoschi ... . (•/ ~ ml. j(i 

Pt•nil'illium expansum Thom ........ . % I ml. 
llouse dust ................................ . 'X ·~ ml. 
Ft•athers ................................... . % I ml. 

Tht• aho\'C formula was intended for a partieular patient wilh poly
' ult·nl n•spiratory allergy, whose symptoms did not typically appt'lll' 
d11ring the summer. The more simple the composition of a dt•st•nsi
lil.illg fluid, the more likely the clinical success will he. Ft•inht'l'tl 

1 1\lllil obtained satisfactory results in 80-90 per et•nt of pnlit•nls 
wllh fungus allergy alone. 

\Vhil'h measures may be adopted to prevent allergie palit•nls fl'olll 
111haling fungi? The fact that the allergen-free rooms (Storm 111111 

I .1'1'111/Jt'n, Kremer) have been successful, certainly was not only dtlt' 
In lht• ehange of the patient in a different environment: 111111 (;,.,,.~ 

1 I \lf•li) recently provided conclusive evidence of this. The dry I'Oolll 
whit-h contains little dust and is free of allergens, causPs impi'IIVI'
IIII'IIL, as any allergens injurious to the patient have been Pliminalt•tl. 
This is the primary object to be attained in the home of Llw palit•nl 
1 d. /Jekker). 

!\loving to a dry house on sandy soil would appear ideal hul this 
• ., fn•quently not sufficient. In moving, the patient carril's val'io11s 
·.pon•s to his new home, along with his furniture, clothes, t•.ul'lains 
:111d shoes. Therefore, before changing, the older home should ht• 
111adt• rid of fungi. Favorable results can be obtained if 1\rt•mt•r's 
nll'asures, recommended as early as 1940, are adopted: 

1 I 1 there should be no decaying floors; 

1:.! 1 walls should not absorb moisture; therefore, plasten•d and 
painted walls are to be preferred to wall-paper; 

1 :1 J ventilation under the floors should be adequate, as fungi dPlt•sl 
draughts (wall-grids in winter should never be closed) ; 

1 I l heating facilities should be provided for in every room ( i.t•. 
either central heating or stoves); 

1 fl) all rooms should be provided with an effective system of vcn li
lation; 

1 li) all measures should be adoptad in the control of other inhalant 
allergens. 

11' 
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What else should be advised to pali<•nls in whom Lh1• l'onslnnl ('Oil

tact with industrial dust causes frequent disease and disahilily'l 
These patients include bakers, weavers, those employed in Lhe phnt·
maceutical industry, etc. 

( 1) they should work in well ventilated rooms, or, 
(2) an attempt should be made to transfer them to other depart

ments where the allergens to which the patients arc sensitive, an~ 
absent or less common. 

In extreme cases, a change in occupation should be indicated. It 
would even be better to be able to give preventive advice to the 
patient in choosing an occupation, so that possible causes of sen
sitization may be taken into account in the event of allergy. 

History. 
HousE DusT 

Van Helmont (1644) observed changes in the clinical picture of 
asthma when the patient moved to another house or town. He also 
reported the appearance of status asthmaticus in a subject who in
haled large quantities of dust during work. Trousseau ( 1861) ob
served dyspnea in several patients following inhalation of house 
or industrial dust. Kern (1921) was the first to obtain positive tests 
using an extract of house dust; he recommended to make skin tests 
with this extract in all asthmatic patients. Cooke (1922) found the 
dust of certain houses to be capable of inducing asthmatic attacks 
in 33 per cent of 327 patients. In 1922, Storm van Leeuwen initiated 
the systematic examination of asthmatic and other allergic patients. 
Using allergenic extracts as recommended by Cooke et al., Walker 
and Coca, he obtained positive skin tests in 5 out of his first 18 
patients, positive results being also obtained with animal dandruff, 
foods, drugs and bacterial products. 

Composition. 

House dust allergy is very common. However, the question re
mains: what is house dust allergy? Is it an allergy to the constitu
ents of house dust, does the dust merely act as a physical stimulus 
affecting the mucous membranes, thus having the secondary effect 
of preparing the field for other allergens, or is there a house dust 
allergen occurring as a kind of aeroplankton? 

This problem may be readily solved when house dust allergen ex
posure tests are made and both house dust and a number of other 



I•IINOI ANII MI~,U·.I.I.ANI·ttl'~ INIIAI.ANI AI.I.I.IIIII·N~ ~1:1 

'•llh•.lillll'c•s ( 1'11111-(i, l'lc·.) gi\·c· posilivl' I'I'SIIIls. llowc•\'t'r, how t'lln 
ltllll'•'' dust show u positivt• l'l'lll'lion wllc·11 ksts with ull otllt•l' in-
1111111111.'1 llu\'1' IH•t•n l'c'tH•:IIt•dly nl'galivt•? Tllert• arC' patit•nts wllo~t· 

••.\ 111plo111s show a 111arkl'd int·rc·ast• in wi11lt•r and during !111• unnuul 
•q•lllll-( dc•aning. As a rule, most patients show a lllll<'ll strolll-(<'r 
lt'lll'lion lo an <'xlrad of dust from their own home than LIH•y do 
I" 11 univt•rsal house dust extract. Personal studies have shown thul 
olll11linlls up to 1:1,000 are required to produee a similar skin 1'<'
•11'1 io11. Till' house dust anliyen is composed of various suhstmwt·~. 
'•lllllc' of whieh may have an allergenic action. In addition Lo Llw still 
''"'"'o\\'11 substance X which may be called aeroplankton or ll'llt' 
11 .. 11sc• dust allergen, it consists of house refuse particles, epidel'llllll 
11111lc-rials from domestic animals, fungus spores adhering lo IIH•ir 
l111ir. animal and human hair, substances from mites, moths, flit•s 
1111d oilier insects and bacteria, squamae from human skin, funf.(IIH 
·.porc·s. mildew of plants, pollens, camel hair, wool of t':U'JH'Ls und 
d r :qll's, dust from clothes, beds and pillows, street rei' us<', ful'lory 
ol11st or other types of industrial dust, atmospheric dust. In addition, 
11 ,.,,nlains all these dust particles from other houses and airhoi'IH' 
p:•rliclcs from the outdoor air. Besides about 50 per cent of il is t•om
prisc•d of non-organic constituents. 

Nol all these particles are inhaled, however. One of the )H'<'S<'nl 
1111111 o rs provided conclusive evidence showing that so-called cot/1'.~1' 

l1o11se dust is not inhaled, only the smallest dust padiell's un~: 

li•·lll'ef'orth, only these are of importance as allergens in asthma und 
olll<'r forms of allergic diseases. Besides ubiquitous fungi, the eourst• 
11111gll house dust from vacuum cleaners contains a large numht•r 
of "dirt" fungi which are definitely not air-borne. In addition, this 
d11sl. undoubtedly contains substances having a secondary irritalinf.( 
df<·d. Fine house dust is the air-borne dust in the atmosphPI'e of 
rooms, the particles seen to float about in a sunbeam. It may he 
"' tl keted e.g. with a postcard after settling visibly on smooth Slll'
l:wes, mantelpieces, pianos, cupboards and other furniture when 11 

room has not been dusted for a few days. Only this dust should h<' 
11sed in the preparation of extracts. 

Uimington et al. found the allergen of house dust to contain 11 

polysaccharide complex and a peptide-bound amino-acid bearing a 
rl's<·mblance to substances present in the specific human blood 
groups. The same substances were also found to be secreted by C<'l'
lain species of Penicillium (Rimington, Stillwell, Maunsell 1!147, 
1\lf>l, 1954, 1955). Maunsell observed a marked increase in the in
l'idence of house dust allergy in the immediate vicinity (about 100 
1 ;,o m.) of open water, i.e. in a humid locality. This is not the only 
n·port on this subject. 
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EPIIJERMAL A LLEJI(iENS 

Next to house dust, these are the most important alll'I'I·Wns whkh 
do not depend on seasonal factors; next to pollen and housl' dusl. 
they are also the most common allergens. As a rule, this form of 
allergy is more common in adolescents and adults than it is in 
children, as this group includes various types of occupational al
lergy. 

Blackley reported his first experiences in cases of rabbit hai1· 
allergy well over 70 years ago; later, this report was followed hy 
several others. Storm v.an Leeuwen and van Niekerk had obserwd 
that an extract of the squamae of human skin produced marked skin 
reactions in subjects hypersensitive to it, and though Storm van 
Leeuwen had previously found that 95 per cent of all individuals 
showed more or less positive responses to this type of extract, a 
long time elapsed before the clinical significance was recognized as 
to its true value. 

In this connection, the question of human subjects reacting or 
failing to react to human squamae and human hair offers somewhat 
of a problem. How many epithelial squamae are pure, containing no 
admixture of toilet soap, perfumes or the like? Hair from hairdress
ing-saloons, can certainly not be utilized for this purpose. 

Caution is also indicated in the evaluation of data concerning the 
animal epidermal allergens, as all these statistical data will depend 
on the district where tests have been made, the local flora, the habits 
of the population, the hygiene of the people etc., briefly, all these 
data are merely regional. In addition, the fact should be borne in 
mind that the patient need not necessarily be allergic to the animal 
epithelium concerned, but that the animal itself may have a diseased 
skin to which the patient is allergic. 

Not only highly developed animals, but also mites may produce 
an allergic reaction, as was reported by Frugoni and Ancona, Storm 
van Leeuwen, Varekamp and Kremer. 

As a rule, allergy to animal epidermal substances is only of im
portance ·when the patient lives in close contact with the animal 
concerned. \Vhen someone shows marked allergy to a certain kind 
of animal epithelium, this will be bound to occur in his environ
ment; cow hair and hide are comprised in the fabrication of various 
articles (carpets), hog hair is used in making brushes (it is doubtful, 
however, whether this allergen is of much importance, even in rural 
districts), camel hair is used in brushes also and in woolens, goat 
hair is contained sometimes in shawls. Mouse and rat epithelium are 
only of importance in the case of laboratory assistants, physicians 
and pharmacists, although a few cases of allergy resulting from the 



111•"11'111'1' of ruts in ho111cos hll\'1' IH'I'II rcopo1·t•·d. (iuilll'll piJ,Cs 11111y ulso 
•1111'>1' usth11111, ,·asouwtor rhinitis aud urticaria in lahol'lltOI'Y IIN· 
•d.,tuuts. 

llol'st·.~ 111a~· h•• llw •·aus•• of allt•l·g~· in fal'nH'I'S, jo!'lu·~·s. hm·sc•-
1•11•'11 rid col'S I'll'.; nu• m hers of llll'i I' fa Ill i Jy 1nay OI'(':ISiOnlllly show 
'•.\'lnptoms due• lo conlad with llwi1· clothes. 

llorsl' hair is a common t•lement in llw stuffing of ful'llihll'l', 
11111llr••ss••s and •·.lothing. An important disdosut·e was llw f111'1 th11t 
··~~ 111'1' •·•·nl of those showing a positi\'e n•adion to hoi'SI' d11nd1•1'. 
111.,., showed a positive reaction to horse serum antigt•n. Thc•l'l'fm·c•, 
11, .. ., •• suhjt•ds are very liable to present a shoek following th1• fi1·st 
111.kd ion of serum. 

f.'tlls and dogs are particularly likely to sensitize human suh.it'l'ls. 
'l'l11• all••rgcn is highly specific in some cases, as was shown h~· tit• 
llt•sdw's experiment: (without !mowing, a patient with 1'111 hull' 
··•·nsili\'ity seated himself on a chair on which a cat had lu•••n lylnfo( 
•,llorlly before; an attack of asthma followed inunediatl'l~·). \\'llll.'t'l' 
lound patients with cat hair allergy to respond to cat st'l'\1111 in 711 
111'1' l'l'nt of the cases. 

U.11/Jbil hair sensitivity mainly occurs in dealers and lahomlol'~· 

11-,o.;istants, though it is occasionally encountered by alll'l'gists, dc•
p•·••ding on the customs of the population. Rabbit hair is us••d l'ol' 11 
'••ril'ty of purposes, such as the manufacture of felt hats and 1111111~· 

lnrs (red fox, leopard, seal, etc.) consist of dyed rabbit skin. llulllc•I'N 
111:1~· occasionally show allergic reactions to their ganw ( dt'l'l' ••pi· 
ll11•lium, hare). 

Sheep wool acts as an allergen only in the raw stall•, pn•plll'l'd 
\\ool has become unimportant to the allergist; on the otlll'l' h11nd, 
\\ool may have a pronounced irritating effect. Owing to 1'onsl11nt 
1'\ posure, sheep wool may at times give rise to asthma in wot·lu•I'S i 11 

llu· spinning industry; as a contact allergen, it may cause urlil'lll'ill 
••r ••czema. \Vool is a common product with which cYcryone •·onws 
into daily contact. 

Feathers are used in large quantities in many homes, not only us 
fillings for cushions and pillows in IiYing-rooms and bedrooms, hut 
also in all sorts of household articles. The patients usually dewlop 
"."mptoms shortly after exposure, e.g. after making beds or during 
sl•·ep. Feather allergy usually is not very species-specific, as a mh• 
it is a group allergy, so that the various species (chicken, goose, <•k.) 
III'Pd not be differentiated. Old feathers are more allergenic, ]ll'oh
ahly owing to the addition of fungi or mites . 

. \s an occupational disease, this form of allergy usually is due lo 
llw handling of uncleaned feathers containing moths, mites, h:wilhts 
suhtilis, etc. The diagnosis is established on the history of tlw pu-
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tient, skin tests and exposul'c. A positive skin ll'sl may fn•qu1'111ly 
be associated with a negative reaction to the meal of Llw sauw SIH'

cies of bird; in that case, it may be consumed by the palienl, pl'o
vided the skin is removed prior to cooking. 

VARIOUS INHALANT ALLERGENS 

Cottonseed: Diseases due to the seed of Gossypium are not vel'y 
frequent in Eul'ope. In America, there is a disease very common in 
certain districts, which is known by the name of "Byssinosis". This 
is an occupational disease mainly observed amongst cotton-mill 
workers. 

In this case, the seed is the chief allergen and several tests show 
that this form of allergy is typically species-specific. The allergenic 
action is frequently increased by admixtures of fungi or mites. There 
would be no point in discussing Byssinosis, if the so-called first stage 
was not marked by several symptoms identical to those observed in 
all other spinning-mills. The course of the disease is characterized 
by 3 stages, of which only the first two are of some importance from 
the point of view of differential diagnosis. 

The patients complain of coughing and a feeling of oppression 
during the first stage, especially on returning to the factory after 
an absence of one or two days. For this reason, the disease has been 
termed "Monday fever". 

In the second stage, which does not occur until a few months later, 
the patient shows typical symptoms of chronic asthmatic bronchitis. 

From cottonseeds, oil is obtained which is used as a substitute for 
olive oil in all sorts of foodstuffs such as salad oil, in the fish pre
serving industry, the margarine industry , etc. Cotton itself is often 
used in the manufacture of clothes, etc. 

A fairly large number of allergic patients show positive tests to 
this substance. Feinberg reports positive tests in 4 per cent of his 
cases. It usually causes asthma or rhinitis, though contact dermatitis 
or allergic gastro-enteritis is not uncommon. Cotton itself rarely 
behaves as an allergen, whereas the seed is an extremely potent 
allergen. Cotton is closely related to kapok and several investigators 
have naturally been engaged in studying the problem of the action 
of those allied allergens. As early as 1925, Coca and Grove found 
the reagins to differ only to a slight extent; they found cottonseed 
to contain 2 allergens, one of which was related to kapok. Dale found 
3 allergens occurring in both cottonseed and kapok. This problem, 
however, has not as yet been entirely solved. 

In addition to skin tests, inhalation tests may also be used to 
determine whether sensitivity is present in these cases; the majority 
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111' ill\'e•slilo(HIIIrs l'e•gurcl inltululi1111 us lite• IIC'sl e•xp11sure• le-si for lhil'l 
ulle•rge'll. 

liuJmk: ( )nly WC'II-wol'll lwpol< will ad as an inhalnnl nllc•t'I·Wn . 
• 111\'11 liapok has 111'1'11 found to be• the• kapok IH•st fit for USI', nllhoulo(h 
this plant grows in several tropical regions. As Llw fibrc•s m·c• loo 
~l1orl for manufaduring Jlllrposc•s, it is mainly use•d as a filling fot· 
l'llshions, mallresses and loys. Espeeially when sle•t·ilizC'd, fn•sh lw
pol\ provide•s a poor me<lium for fungi; in damp housc•s, fungi Hl'c• 
liable lo lodge in kapol<, in which ease they often l'ause allal'l<s in 
asthmatic patients at night (Storm v.an /,eeuwen). 

Jo'/a.l·: Flaxseed, like kapok and cottonseed, is a pole•nl alle•t·gc•n. 
Flax is distributed all over the world. It was used hy the :UH'ic•nl 
1·:~-:~·plians and to-day it provides the raw material for the manuftH'· 
lnre• of articles ranging from Belgian linen and Brussels laee lo hool 
polish, printing ink, lotions and shampoos. It is not only lalH•n us n 
laxative, but also as a food in certain districts (Ahyssinin): in 
\\' C'slern Europe it is a common constituent of animal nlll'hll'c•. 
'I'IH·t·efore, it is not surprising that isolated cases of asthma, dC't'ntn
lilis or allergic abdominal symptoms occur whenever path•nts 1'111, 
inhale or come into contact with substances containing flaxseed. 

Silk: Silk allergy is not uncommon. Until recently, the impol'lnnc·c• 
of silk allergy was greatly underrated, as practically the only c'HSC'N 
re·portcd were cases of contact allergy (dermatitis, neurodcrmalitiN) 
in which no skin tests were made. Sericin is the substance containinlo( 
lite~ active reagin. So far, it is unknown to what extent the hai1· nnd 
squamae of the silkworm may act as allergen. It is a fact that llu• 
allergenic potency of the pupa is ten times higher than that of l111• 
l'ol'oon (Milford, 1931). The silk thread itself is inactive. 

Asthma, vasomotor rhinitis, conjunctivitis and dermatitis :u·e• ve~t·y 
t·ommon amongst workers in the silkworm industry. Twenty-l'ivl' 
pl'r cent of them show positive skin reactions to extracts pr<'pnt·c•cl 
l'rom raw silk or from the cocoon. Allergic symptoms and positive• 
~;kin tests are also observed in workers in silk factories who c•.onu• 
i 11 to close contact with sericin. The skin tests usually arc ou !stand
ing in cases of true allergy. Outside of the specific industries, llw 
incidence of allergy to silk is very slight. 

Hcference might be made here as well to the caterpillars of Ll11• 
brown-tail moths which inhabit the dunes of Western Europe an cl 
l'ausc asthma and vasomotor rhinitis in a number of palic•ntN. 
Yl'arly, during a 3 to 4 weeks period, we see in our out-patient dc•
partment patients whose symptoms are caused by this allergen. 'I'IIC' 
symptoms occur when walks are taken on the dunes at the tinw 
when the caterpillars lose their hair. 

Orris root: Orris powder is derived from the dried orris root. In 
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view of its pleasant violet scent, it had at one lime heen t•mployt•d 
to a great extent in oil, tinctures, perfumes and eosmctit·s. Althouf.(h 
it may cause dermatitis, patients sensitive to it arc more lilu~ly to 
develop asthma or vasomotor rhinitis. Skin tests using extrads ol' 
orris root are positive in a fairly large number of cases. Dcpcndinf.( 
on the method used in preparing the extracts and the point of view 
adopted by the investigator, skin tests are positive in from 7 to 211 
per cent of the allergic patients examined. Naturally, positive tests 
are more common in women than in men, although the latter can 
come into contact with this substance when using various soaps, 
shaving creams, tooth powders, etc. 

The difficulty in regard to cosmetics is that they contain a wide 
variety of ingredients, a large number of which are secrets of the 
cosmetic industries, and the manufacturers usually refuse to disclose 
the nature of these substances to physicians. 

Pyrethrum is related to the chrysanthemum and belongs to a 
group of compositae, of which ragweed is a member. It is used in 
the manufacture of insecticides (Flit). Accordingly, elimination of 
the allergen is a fairly simple matter in the home, but these insect
icides are often used in public places. 

Chemicals are often capable of inducing attacks, frequently of the 
asthmatoid type. Wood, for instance, may have a chemical toxic 
action due to certain poisons and/or a sensitizing action caused by 
its resins, wood dust, the spores of Merulius or Coniophor.a and 
similar Basidiomycetes, by other fungi such as Trichoderma, Ab
sidia, Penicillium etc. or by the metabolic breakdown products of 
these moulds. 

Of the bacteria, we shall only name the hay bacillus, B. subtilis, 
which is very common in old bedding material (especially when the 
latter consists of straw, hay, seaweed etc.). Mites may also he of 
importance, as they are found in this type of material and also in 
the flour-using industries, grain silos and farms. The same is true 
of remnants of moths and flies in homes. 

ACCESSORY FACTORS WHICH MAY DISTURB THE ALI,ERGIC BALANCE 

The severity of allergic symptoms may be influenced hy various 
factors such as the level of atmospheric pressure, degree of humidity 
of the air, the temperature, rapid variations in temperature of the 
outdoor atmosphere, passing from the warm indoor air into the cold 
outdoors and vice versa, the mist, fog, rain, snow, direction and 
force of the wind, in brief, the entire complex of meteorological con
ditions which collectively might be called climatic allergy as such. 
These factors should be sharply differentiated from evanescent aller-
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~··ns SIIC'h as nirhcll'fle• parlil'le•s of l'he•fllil'nl~. all sorts of gnsc•s pro 
clne·c•cl h~· plltl'l'fnl'lion SIIC'II as e'lllllllations from !111• soil, and also 
fro111 l'hc•fllil'al-irritanl. l'hl'lllil'al-toxil' or l'he•mil'al-toxil'-alle•J'fo(ic• 
\ upoiii'S a11cl pllrl'ly llll'l'hanical in·itants whil'h lllaY give• rise• to 
clislurlcatH'c•s sul'h as hronl'hial spasms. 

;\/mosp!lt'ric JIN's.mrt~: Floyt~r ( J(i!ll'l) aln•ady had ohsl'r\'t'd thnl 
freest in c·onjundion with a high atmosplwril' pn·sstll'l' had a favour
nhll' l'ffe•c·t on asthmatic patients. A marlu•d fall in almosplwric· 
Jll'c•sslll'l' PX<'I'l<'d an opposite cffed, evt•n at high allitudt•s ( :lllt'lli.~. 
I!HH: llurcklwrtll, 1!)32). There is posilin~ evid(_•twc• showing that 
c·hangl's in meteorological conditions hear an influetH'I' on some• 
a lle•1·gie patients. 

In addition to atmospheric pressure, the humidity of Lhc• e·limalc• 
also plays a very important part, especially in eonn<'dion with the• 
lc•111pcrature. Floyu found that his patients shc)\vcd mo1·e· sylnp
loms in damp weather than during heavy rain storms: llw symp
toms were also seen to increase in patients living in damp e•hill~· 

houses or in districts where the atmosphere was c'ol'l'llple•d h~· 

vapours. Hirsch (1862) found the incidence of catarrhal concliliolls 
to he particularly high when the air was virtually saturalc•d wil h 
stl'al11 and in districts where cold winds and changes in tcmpc•t·ahll'l' 
rc•sult in rain, fog and dew. Certain individuals show a eriliral opti-
11111111 in regard to humidity, both for high and, curiously c'llOIIfo(h, 
low levels. The fact, however, that a high degree of humidity pro .. 
motes the growth of fungi might possibly be a secondary fal'lol' in 
!cringing about this condition. Evers and Schultz ( 1 !l:H) ohsc'l'VI'd 
Jhat a fall in temperature, associated with relatiYely high humidity 
of the air, was followed by severe attacks of asthma in 2!i palic•nts 
i 11 whom tests for inhalant allergens had been negatiV(': llll' pill' I 
played by other atmospheric disturbances in addition to llw aho\'1' 
factors is still open to question. According to Kopaczew.~ki (I !1:1:1 l. 
changes in the electricity of the atmosphere, frequently assoc·intc•d 
with a fall in temperature and increased humidity of the air. have• a 
lead influence on bronchial asthma. 

/,andsman found inhalation of negatively ionized air to he stwe•c•ss
ful in 64 out of 79 asthmatic patients and attributes the symplo111s 
to changes in ionization of the air. Haag ( 1932~1933) obscrVI'd that 
patients with hay fever mainly showed symptoms during or shortly 
after a lowering of barometric pressure. Preuner (1933) also found 
rapid changes of weather to have an unfavorable effect on aslhmu 
in guinea pigs. Hansen and Michenfelder (1930) gained the impt•t•s
sion from skin tests in hay fever patients that a low degree of hai'O
metric pressure is associated with increased sensitivity of the sldn 
and vice versa. 
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Heat, cold and sunlight may each give rise to allt'q.(it· symptoms, 
especially when the patients have not yet heeome aedimalizt'd to lht• 
sudden changes. These usually take the form of an ur·Lical"ia or· 1111 

eczema. Certain highly sensitized subjects develop their symptoms 
just after autumn, symptoms being absent during the cold winlt•t· 
period; others, however, show symptoms in severe cold only; in 
other words, some individuals are sensitive to abrupt transitions 
while others are sensitive to the cold itself. The former group even 
show symptoms in summer when swimming in cold water. Likewist•, 
allergic patients may show reactions on the first warm days of spring 
or on entering a heated house during winter. 

The above shows that seasonal factors obviously play a part in the 
outbreak of allergic symptoms. As early as 1644, van Helmont sug
gested that the variable. weather in autumn (wind) might induce 
attacks of asthma; in particular, he claimed east winds to be respon
sible for these. Bray in 1934 concluded to same in England. Salter 
(1860) observed that low-lying humid districts with an abundant 
vegetation have an adverse effect on asthmatic patients. Trousseau 
(1861-1864) reported peaks of asthma to occur in Paris during the 
period from May to November. Kuttner (1904), Avellis (1904), 
Siege[ (1912), Grimm (1928) and others observed that some patients 
with bronchial asthma were more liable to present symptoms in 
coastal districts, whereas others do so in the interior of the country. 
Asthma is also more common in foggy lake districts or humid forest 
areas. 

Moving from these areas to dry districts or high mountains, fre
quently results in suppression of the attacks. In addition, several 
inhalant allergens are absent at high altitudes and mental factors 
undoubtedly play a part as well, (leaving the environment which 
causes distress, resting, fewer or no further worries concerning their 
work, marriage, children, etc.). There is the striking fact, however, 
that this improvement does not become noticeable until the patient 
has reached a certain altitude above sea level; in Switzerland above 
800 m. (Storm ~Jan Leeuwen, 1924), in Norway above 300 m. (Bruun 
and Kjems). Spoujitcll and Danilovitcll (1950), observed that asth
matic patients failed to show any improvement in the humid moun
tain regions of Yugoslavia, whereas they gained rapid relief in moun
tains where the air is dry. It should he noted that fifty per cent of 
the patients develop symptoms again on returning to their previous 
environment (Turban and Spengler, 1906). 

Despite migration to high mountains, patients continue to be 
sensitive to climatic variations, even at high altitudes, where oc
casional attacks were seen to occur following marked changes in 
atmospheric pressure, changes in wind direction, sudden falls in 
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l•·•np•·rulnr•·. \\'1'1 spl'lls of SilO\\', rain ol' fog. In 1111' aho\'1', l'l'fl'l'l'lll'c• 
ltll'• lll't'll 111ad•• lo a la•·~·· lllllllhc·•· of puhlil'alions c'olll'l'rlling thiN 
••lllt.it'l'l. 'l'ht•s•• arc· llll'rl'ly a ft•w of IIH·m: fi'Om 1/ipJmt·mlt·.~ to till' 
('IC'"''Ill linH•, a large• numht•J' of dist•ases hav1~ ht•en found Lo ht~ in-
1 hlt'llt'l'd hy sl'asonal ehanges and elimali1~ va1·ialions. 

With l'rt'l/111'1' il may he eonduded lhal a whole sd of almosplwl'i1· 
··"nd i I ions is t•ssen Lial Lo induce any ehanges in Llw sl'nsi Livily of 
l111• suhjl'd Lo inhalant allergens. Besides these climalie val'inlions 
llnllllidily. sun, wind, temperature), the altitude ahove sea Ievd, lht• 
··•nol ion a I slate, the specific inhalant allergens present in Llw nit• 
1 whit'11 might he called aeroplankton), the amount of dusl, Lhl' dit•l 
1111d the physical resistance of the individual all play their I>lll'l in 
aapsPlling the unstable balance in allergic patients. 
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PATHOPHYSIOLOGY OF BRONCHIAL ASTHMA 

By 

MAX SAMTER 

Chicago 

The term "pathophysiology of bronchial asthma" requires defini
tion. Bronchial asthma is a disease of the bronchial tree which inter
feres with ventilation, and, eventually, with the free exchange of 
oxygen and carbon dioxide. Prolonged interference and, perhaps even 
more, the compensatory efforts of the body, produce local and sy
stemic changes. The systemic changes include cardiac stress and, 
conceivably, cardiac failure, secondary polycythemia, and anoxia in 
tissues; changes in the lung itself alter bronchi, and lead eventually 
to selective destruction of their components: mucous membranes, 
glands, smooth muscles, elastic fibers, vascular bed, and autonomic 
nerves. Since structure and function of the lung are profoundly 
altered in bronchial asthma, the term "pathophysiology of bronchial 
asthma" is often applied to disturbed ventilation and respiration 
rather than to the pathophysiology of the underlying disease. Yet, 
while dyspnea, cough, and wheezing are part of the asthmatic syn
drome, non-asthmatic lesions in the chest can produce similar im
pairment of ventilation and respiration. Fox ( 1) has expressed the 
complexity of our efforts to define even the most common denomi
nator of ventilatory and respiratory disorders, dyspnea: 

" ... Actually, the mechanism of dyspnea is difficult to establish, and is fraught 
with unknowns. Dyspnea is produced when unknown stimuli act on unknown 
receptors in the lung which stimulate unknown afferent pathways to act upon 
an unknown center in the brain. 

Thus, no single test can evaluate respiratory function as entity. We have tests 
that measure ventilation (vital capacity, timed vital capacity, maximum breath
ing capacity), distribution of gases within the lung ('nitrogen washout'), dif
fusion of gases across the alveolar-capillary membrane (alveolar 02 and C02 
tensions), and circulation, i.e., the differential blood flow to the alveoli. 'Breath
ing' is work performed against compliance of the lung, nonelastic tissue resist
ance, and resistance to the flow of air within the bronchi. Each constitutes a 
variable and all our tests still cannot answer the fundamental question: 'What 
causes dyspnea ?'" 
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l·:nl'lt of the• C'ltunl.(c•s in lhc• fuC'Iot's c•numc•mlc•cl hy Fox muy oc'C'III' 
111 lcmuc·hiul usthmu: none• oc·c·u•·s in hronl'hiul usthmu ulonc~. \VIlh 
ol··lllll'l'lllion, lhc•t'l'fot'c•, this t'c•vic•w sc•Jmrulc•s the fndors whil'11 111'1' 
1111 lulc•l.(rnl purl of llw I'Liolol.(y of hronl'hial asthma from llw c·hunf(c•s 
111 \'t'lllilution and n~spimlion which an~ only inddc•nlnl to Llw pl'i-
111111')' IPsion and might well he produeed hy a non-asllunnlk clisc•ust•. 

c lul' of the slumhling blocks in our progress in unclerslanclinl.( tht• 
t•o•lltophysiology of hronchial asthma is, strangely enough, the ful'l 
ll1ul il is possible to reproduce, in experimental animals, eonclitions 
wlc il'lc l'l~semhle bronchial asthma. A review of papers whic•h huvc• 
l~t·c·u wrillcn during the past thirty years suggests that Lhc inlt••·
pcl'l a I ion of symptoms of bronchial asthma in man was pnllc~J'nt•cl 
lc,v I hi' symptoms of the anaphylactic shock of the guint•n Jllf(: 
1111ol lhal the sequence: injection of antigen-formation unci clisll'i
blll ion of antibodies-reinjection of antigen-release of hislumilw 
lcroul'ho-constriction and broncho-obstruction-dominatc•cl holh ln
,, . .,Jigalive approach and clinical practice. Certainly, Llw SI'CJIWIH'c• 

1'\isls in man and needs further analysis; yet the clinil'ul c•nllly, 
hl'lllll'hial asthma, differs so significantly in many of ils HSJIC'ds f1·om 
11••· iuduced broncho-constriction of the guinea pig that it will Ill' till' 
odcjc•dive of this outline to emphasize the differences rathe1· thun llw 
'ollltilarities. 

11 is certain that Rackemann (2) in his classical review of li41i c'IINC'N 
.. r bronchial asthma felt the need for a revision of these simplc~ c~on
····pls when he assigned the terms "complicated", "reflex", and t~vc•n 
"11111'lassified" bronchial asthma to those patients whose symplomH 
"""Id not fit into any of the existing categories. He was careful ln
olc·c·d in stating that some of his suggestions were made on un t•m
l'i ril':tl rather than scientific basis, but he recognized clearly Lhnl Llw 
ll'l'nt "bronchial asthma" was loose and ill defined; that there wc'l'tl 
:cl lc·ast two distinct groups of bronchial asthma: those sensitive~ Lo 
lorl'ign protein and those apparently non-sensitive; and that Llw J't'
,· .. gnition and the differential classification might be compliealt•cl hy 
"hal he called "the line of organic change", which included p•·imn•·y 
pulmonary emphysema, secondary pulmonary emphysema, and myo
l':trdial insufficiency. 

ll might be necessary to emphasize the difference between pulhn
plcysiology and clinical classification of bronchial asthma. Hnclw
lllann's efforts lead to the differentiation of "extrinsic-allergie· 
lc ronchial asthma" and "intrinsic bronchial asthma": an illness of 
"utixed causes" (3, 4). Unfortunately, Rackemann's valid distindion 
has been adopted by many of his followers without Rackemunn's 
alcilily to differentiate his patients by a set of rigid standards. As 11 

l'l'sult, "extrinsic bronchial asthma" has been used often synonym-

t:o ALLERGY 
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ously with "reversible bronchial asthma", "intrinsic" with il'l't'Vt'l'
sible bronchial asthma"-this of course does not t•ontl"ihult• to ou1· 
insight into the pathophysiology of the disease. 

Histological evidence that bronchial asthma represents not oil<'. 
but at least two, clinical entities was presented hy Huhc1· and 
Koessler ( 5), who described the autopsy findings on twenty-one 
patients who had died during acute episodes of bronchial asthma. 
The authors acknowledge the existence of the hypertrophy of 
smooth muscle fibers but feel that the significance of a narrowed 
lumen and of the folding of the mucosa (while present) is uncertain; 
and conclude: 

" ... In only one disease, bronchial asthma, does a blood, sputum and tissue 
eosinophilia occur simultaneously. The eosinophilic infiltration of the bronchial 
wall in asthma is a characteristic histologic criterion of bronchial asthma, but 
if absent it does not exclude asthma. Since eosinophilia is regarded as one of the 
chief clinical and pathologic symptoms of allergy, its constant absence in cer
tain forms of bacterial asthma is regarded as one important part of evidence 
that there are types of asthma which may not be of allergic origin. This form 
may be regarded as due to an intoxication with peptones or amines, broncho
spastic poisons, which are formed by the action of micro-organisms on tissues." 

Since the publication of these early papers, investigators have, as 
a rule, accepted the existence of two types of bronchial asthma, but 
leaned, without much evidence, toward one type or toward the other. 
Authors who deal with experimental bronchial asthma tend to em
phasize sensitization mechanisms. 

Kall6s and Pagel ( 6) induced bronchial asthma by nebulized anti
gen in guinea pigs; Herxheimer ( 7) in man; and Ratner ( 8), who 
reviewed the existing evidence in recent years, concluded that re
peated inhalation of specific antigens produces chronic allergic respi
ratory states which are indistinguishable in the two species. Clin
icians have been inclined to consider bronchial asthma, by definition, 
an allergic disease; Jim{mez-Diaz (9), on the other hand, emphasizes 
that the "disreaction" which is responsible for the clinical symptoms 
is based in less than twenty-five percent of the patients on an antigen
antibody mechanism. 

Jimenez-Diaz asks the obvious question: does this mean that we 
do not recognize the antigen-antibody mechanism in the remaining 
75 percent? Or, does it mean that they are based on a mechanism 
other than sensitization? 

It might be well to examine, first, the pathophysiology of clearly 
allergic bronchial asthma. The evidence which is now available 
makes it necessary to accept a number of premises, e.g. the existence 
of a distinct group of individuals who are able to develop, after ex
posure by natural routes, such as inhalation or ingestion, antibodies 
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In ~llh!itnne•e•s whie•h a1·c• iuuoe·uous fell' the• rc•st of the• populnllou, 
Tlu• 1nc•c•hnuism of this IH'e·utiar ahilit~· is uot lwown: hut IIIOI'It 
1111tho1's nJ.(I'e•e• that it l't'(ll'c•sc•uts an inlll'rile•cl Me•nclc•linn t1·nil. 11 11'1 
c·nnfusinJ.( thntthis tl'llil Cm·a's "atopy" ( 10) l'c•fc'I'S, in infane•y, to 
•·nu1plc•te• anligc•ns, suC'h as c•gg o1· milk, whil'h would hc• antiJ.(e•nic-, IJ' 
lnje•e•lc-cl, c•vc•n for non-atopiC' pc•opll'; that dul'ing llw yc•a1·s of c•hild
llnocl sc·nsilizalion to food hceomcs less and lc•ss eommon: and that hy 
lhc• ngc• of six years scnsilization is, mon• ofll'n than not, limilc•d to 
111 ha tan ts which arc vi dually non-antigenie for non-a topic· pc'l'son!'l; 
I he· auligcnicity of ragwced pollen, for instanC('. is low c•xe•c•pl fell' 
rll~wc•c•d-st•nsitivc individuals. It is tempting to assunw lltal lhc•He• 
p11rtit'utm· atopic antigens-"allergens"--are haptens, whil'h l'c•qull·c• 
11 tissue moiety to become full antigens, and that it is this hypo· 
lhPiit'al -tissue moiety which distinguishes the atopic· fi'Om the• non· 
11lopit' individual. It has been suggested that non-atopic· individunll'l 
n1ight he susceptible to "atopic" sensitization if sevc'l'l' nasnl infc•e•llon 
or nasal injury, during a season of maximal exposut'l'. mif.(hl funlll'lh 
hrc·akdown products of nasal mucous membrane eapahlc• of l'lll•llllc·ul 
ronjugation with the inhalant-atopic-antigen: sul'h a fo1·tuiloui'l 
fador would explain the occasional presence of "atopiC' disc•ase•" ln 
11on-atopic persons. 

11 seems likely that we have underestimated even in atopic· indi
' icluals the role of the fortuitous factor in the etiology of allc•t·glc• 
ltro1whial asthma. It has been assumed that atopic individuals will 
form antibodies if they are sufficiently exposed to an allc•t·gc•n. Ac•
lually, this is only partially true. Atopic patients may hc• quite• Hc'
lc·c·tive in their sensitivity: we have wondered, previously, why In 
llu· United States "ragweed is probably the most potent of aii'IHII'IIe' 
:dlt'rgens; yet, one observes many atopic patients who an• sc•nsiliw 
to t'nvironmental inhalants or to airborne allergens othc•r than 
ragwced, even if they have spent every hay fever season in thiN 
an·a and have had ample opportunity to develop a mgwc•c•d sc•nHi· 
ti\'ity" (11). 

llansen (12) expresses a similar thought when he statt•s thnl 
" ... Inherited traits become manifest only when postnatal physio
logil'al stimuli have produced the appropriate reactivity. Such stimuli 
differ in different patients and different diseases. Exposure to nnli
~c·n is a condition sine qua non in allergic diseases. Massive onslaught 
of inhalants on the respiratory tract creates the organ specifidly. 
FrC"quent exposure, large doses, strong antigens, and coneomilanl 
irritants which favor penetration of the antigen by mcchanic~al ot' 
rhl'mical means favor sensitization." 

The presence of antibodies in so-called shock tissues is m•c·c•ssat·~· 
lll'fore antigen-antibody reactions-and, accordingly, clinic-al symp-

1, • .. 
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toms of allergy-can occur. The presence of anlihodies, on Llw olht!l' 
hand, produces "sensitized" tissues but not necessarily "shodt 
tissues". Patients who are sensitive to seasonal inhalant aller~cnH 
carry antibodies in the skin; yet, it is the exception rather than the 
rule to observe an adult skin that participates in seasonal allergies, 
e.g. a seasonal urticaria. 

It is unlikely that the localization of tissue reactions in the in
halant-sensitive individual is proportional to the degree of exposure. 
Certain exquisitely sensitive allergic individuals will suffer none but 
nasal symptoms; while others of moderate sensitivity might suffer 
from severe bronchial asthma after comparatively mild exposure. In 
other words, sensitization and re-exposure alone is not sufficient to 
explain the clinical course of bronchial asthma. The allergic indi
vidual must be distinguished not by one, but by at least two in
herited traits, the first trait which permits the formation of anti
bodies to atopic antigens; and a second trait which determines the 
tissue in which symptoms will occur. The first trait has been known 
and recognized for many years. Awareness of tissue specificity is of 
relatively recent origin. It is true that most allergic individuals have 
been shown to react, at times interchangeably, in more than one 
shock tissue; on the other hand, we have seen atopic patients who 
have not only a family history of atopy, but quite often a family 
history of allergic reactions in the same organ; in other words, we 
have eczema families, hay fever families, families prone to develop 
bronchial asthma. 

In preceding paragraphs it has been stated that antibody-contain
ing tissues are not necessarily shock tissues. Recent studies with iso
tope-labelled antibodies (Talmage) (13) suggest, in fact, that their 
distribution might be rather uniform, but that clinical symptoms are 
restricted to tissues which are able to liberate chemical mediators, 
e.g. histamine, subsequent to antigen-antibody union. If, as we have 
shown, certain tissues-despite their ability ( 1) to fix antibodies, 
and (2) to release histamine-fail to participate in allergic reactions 
after re-exposure to a specific antigen, one wonders how they are 
protected. Of several possible mechanisms, the capillary endothelium 
might be the most likely site of protection. The infrequent occur
rence of seasonal urticaria, or, more strikingly, the relatively in
frequent occurrence of urticaria as a complicating "constitutional re
action" after injection of extracts of seasonal allergens might be due 
to the fact that the extracts bypass the skin, or rather, circulate 
through it without establishing contact with the antibodies-reagins 
-which are fixed in the subepithelial layer. The capillaries of the 
respiratory tract, on the other hand, might lack such protection. In
jected antigen will then readily pass through the capillary barrier 
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••ncl luchu·c• nlntosl ilnuu•diulc• untiw•n-nnlihocl,v union unci poll'ntlnlly 
lite• 11111111' l'linic·ul s~·mploms whil'h 111'1~ olhc•l·wisc~ lh1• I'I'SIIIl of I'X
Idnsk c•xposun•: in olhl'l' wo1·ds, th1~ "constilulional" n•ndion is nol 
11 c•onslilulionnl J'l'al·lion hut a fot'al l't•adion in tissuc~s whi1•h J't•
pn•sc•nl lht• site of the nlll'l'l-:ie disease in any Jl:ll'tkul:u· inclividunl. 

11 nlight he Wt'll to analyze step hy step the sequcn<'e whi1~h lt~nds 
In hronl'hial asthma. IL sc•c•ms cei'Lain that anlihodics an~ fixt•d in llw 
ltronl'hial mucous membrane although recent expcrinwnts hy (lt~t·

llllllh and McKinnan (14) indicate that fixation is not a prt'l't'<JIIisilll 
I or allt'rgic symptoms: injection of a soluble antigen-an tihody I~OIII· 
plc·x into normal non-sensitized animals might, without Jll'l~viouH 

In at ion, produce ins tan tan eo us symptoms of hroncho-cons ll'id ion 
unci hroncho-obstruction. The antibody is exposed to the Slwdl'il'. 
11111 igl'n ~as a rule, by inhalation: the antigen -antibody t•.omplt•x 
111'1 iYates a non-stable enzyme (Mongar and Schild) (15), whit~h In 
I urn releases histamine from an inactive form into an ndiVC' Hlnlc•. 
11 i si amine then exerts its pharmacological action: cons ll'idion ol' 
~1110olh muscles, increase in capillary permeability, and slimulnllon 
of mucous secretion, i.e. experimental or clinical bronchinl nHlh11111. 
I I nl i I recently, the liberation of histamine which follows nnlilo(t•n
unlihody union has been considered a fairly specific phenonwnon. ll 
has heen known, of course, that physical stimuli, e.g. scralehing, 1~11n 
induce Lewis' triple response; that this physical release can he t•x
aggcrated so that mild pressure produces rather large exudnlt•s nnd 
~ynovial reactions; that cold and heat are able to activate the c•m:ym1• 
i11 certain predisposed individuals. Only during the last decade, how
,.,.,.1., a variety of polymers, which include plasma substitutes, su1'11 
as dextran, polyvinylpyrroline ( PVP), and a condensation JH'cHiud 
of p-methoxyphenyl-ethylamine and formaldehyde, known as c~olll

pound 48~80, were found to release histamine from its stomge, nol 
in every, but each in several species. Moreover, it has been shown hy 
llalpern (16) that the store of available histamine can thus htl c•x
ltausted; and that exhaustion will effectively prevent the suhseqtll'nl 
rdease of histamine by an antigen-antibody complex. Schachltll' (I 7) 
suggested recently that reactions caused by certain offenders, t•,g. 
strawberries, might "not involve an antigen-antibody reaction. 'l'ht~ 

findings that many of the offending agents possess the properly of 
releasing histamine indicate the existence of a pharmacological hnsiH 
for a possible additional mechanism." This is an attractive proposnl 
hut requires the additional hypothesis that patients who respond lo 
I he ingestion of strawberries with increased capillary permeahil ily 
must have some additional reasons for it, since only a small fra<~lion 
of the population suffers from urticaria after eating strawherric~li. 
ll is obvious then that the severity of an antigen-antibody readion 
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does not only depend on the amount of anligt•n whi<'h is hrouf.(hl ill 
contact with fixed antibody (although this correlation is Slll')ll'isinf.(ly 
good in patients who suffer exclusively from seasonal hron!'hial 
asthma) but also on the amount of available histamine, which may 
vary and which, as studies on histamine releasers have shown, can 
conceivably be brought down to zero. Schayer's (18) interesting 
studies with CH labelled histidine and histamine show that, in the 
species which he has used, rats, radioactive histamine is rapidly ex
creted in the urine; but that radioactive histidine is stored in tissues 
for many months and probably available for decarboxylation to hista
mine. In Schayer's opinion "all the histamine bound in the organism, 
arises from histidine. I do not believe that the exogenous histamine 
is picked up by tissues." Histidine, of course, is a readily available 
raw material: it is ingested as part of several proteins, and probably 
synthesized by the gastrointestinal flora. One might speculate that 
the severity of bronchial asthma in a patient who suffers from 
chronic perennial bronchial asthma could be proportional to his in
take of histidine in his diet or to the production of histidine by his 
gastrointestinal flora-a possibility which deserves further investi
gation. 

It is still a matter of debate (a) where antigen-antibody reaction 
takes place within the shock tissue, and (b) where histamine is 
stored and released. Examination of tissue sections prepared by \Var
ren and Dixon (19), who sensitized and shocked guinea pigs with 
Jl31 labelled globulin, suggest that the connective tissue proper is the 
site of the antigen-antibody union and, as it were, of the release of 
histamine. If this is correct, the state of a connective tissue, which 
acts as carrier for both the antigen-antibody reaction and the hista
mine system, will be an important factor in the distribution of hista
mine after its release and in the ensuing response of mucous glands, 
smooth muscles, and capillaries, which arc "indicator tissues" rather 
than shock tissues. The ground substance of the connective tissue 
represents an intricate system of highly aggregated water and alco
hol-insoluble mucoproteins-negatively charged colloids, which func
tion as exchange resins for cations (Catchpole) (20). Under certain 
conditions, which include antigen-antibody reactions, this matrix can 
become less aggregated and water soluble-this, of course, will alter 
profoundly its physiological properties, e.g. its ability to take up 
molecules by combination and ions by virtue of its ability to func
tion as an exchange resin. "Normal" ground substance might prevent 
the distribution of histamine quite effectively, while water-soluble 
ground substance might encourage its diffusion. Non-allergic factors 
which act on the structure of ground substance, for instance, stress 
and hormonal stimulation, might explain the known increase in sus-
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··•·ptihitit~· of ullt•rgic· indi\'iduals during pe·riod~ of lc'nsion or dul'inf.( 
llcc> prc'-IIH'nstrual illl'l'l'ase• i11 thc• litc•r of circuluting f.(o1111dotropin. 

11 hus ht•t•n known for many years that patients who sul'f!'l' fro111 
lcronC"hial asthma, nol only release histamine• fi'Om thl'tl' hl'Olll'hinl 
11111c'o11s IIH'Illhr:UH', hul lhal they have also a very low toli'I'Hill'!' for 
111inin1al c·onc·enlralions of hislamint• adminisl('l't•d hy a!'l'osol. Con
<'l'lllrations of nehtlliu•d histamine which fail lo produce• any signi
IH·:cnl !'11angcs in the venlilatory function of normal individuals, pro
cluc·e· Sl'\'ere ehanges in the patients who suffer from hron!'h in I 
:co,llllna. (Samter) (21). 

Increased permeability of the connective tissue is only oil!' of 1111' 
l"'ssihle explanations of its failure to control the diffusion of hisln
lllillt' after activation. Inactivation of histamine hy diaminooxidn~!' 
ell()) is rapid. A positive skin test in an allergic individual lends to 
cl is appear within thirty minutes. A deficiency in the enzynw 111 tlo(h I 
l'c·:cdily explain persistent activity of histamine. The Pl't'!•cli\'!'lll'ss of 
cli:nnino-oxidase is not readily measured, however, and its ndlon 
cccon· complex than previously suspected. Zeller's (22) sludil's, fol' 
c1cslance, permit him to suspect "that the first step in llw cle•lo(l'ndn-
1 ion of a diamine consists of a non-oxidative deaminalion, whic-h is 
followed by the oxidation of the intermediary product." 

Of the so-called chemical mediators (Feldberg (23)) histamine• hns 
c·c·c·l'ived the lion's share of attention in the study of h1·onchiul 
:cslhma. The exact mode of its release is still uncertain. Unga1· CH) 
lll'lieves that the chemical mediators which are active in lhe diololo(~' 
of the allergic syndrome are liberated by a series of reactions whic-h 
111 \'01 ve the fibrinolytic system. "The allergic stimulus ( anlil-(!'11-
:clllihody reaction or its equivalent) activates a kinase system whic-h 
111:cy be identical with or closely related to the complement. Tlu• 
:cc·livated kinase converts the enzyme-precursor, profibrinolysin, into 
lht' protease, fibrinolysin. This enzyme, in turn, liberates the al'li\'!' 
.'11hstance by breaking up certain proteins." 

1\f aclntosh ( 25) has recently proposed an interesting theory. 11 has 
hc·c·n known for some time that other tissue hormones, for inslanc'!' 
llc·parin, are also released during certain antigen-antibody n•adions. 
11 seems possible that histamine, a small molecule, is held in pill!'!' 
hy Lhe large acid mucopolysaccharide, heparin; that histamine I ilu·
l':tlors are, in truth, heparin liberators:" ... they are accumulal!•d hy 
cnast cells in consequence of their affinity for heparin; the hcparin
liiH•rator complex increases the permeability of the mast cell granul!': 
l'rt'c histamine contained within the granule then diffuses oul." 
:c concept which has gained a good deal of acceptance since il has 
IH'cn demonstrated that mast cells, prominent holders of heparin, 
:ere readily destroyed by exposure to histamine releasers. It is un-
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· likely that heparin plays a significant purl in lht• palhophysiolo~o~y 
of bronchial asthma; but another tissue hormone, 5-hydJ"Oxylryp· 
tamine, appears to have a considerable potential as a possihle dio
logic factor. 5-hydroxytryptamine-serotonin-has been !mown foJ' 
many years, but until recently, little attention was paid to its polcn· 
tial effect on shock tissues. The mechanism of its action is not cl em·. 
Herxheimer (26) and later, Bhattacharya (27) presented convincin~o~ 
evidence that 5-hydroxytryptamine constricts smooth muscles, hut 
their efforts to analyze biochemical pathways through the protective 
use of selective antagonists-including antihistamine drugs, anti
cholinergic drugs, dihydroergotamine, lysergic acid diethylamide, 
and inhibitors of adrenergic impulses-need further extension. Ben
diU, Bader and Lain (28) demonstrated-in another tissue, another 
species-that the edema-producing effect of one gamma of 5-hy
droxytryptamine equals that of fifty gamma of histamine. In more 
recent experiments Weissbach, Waalkes, and Udenfriend (29) me
asured the content of serotonin and histamine in the lungs of various 
species, and found: 

" ... that guinea pig lung contains little if any serotonin, whereas mouse lung 
contains relatively large amounts. It is known that mouse lung contains little 
histamine, whereas the histamine content of guinea pig lung is relatively high. 
These findings may explain some interesting observations that have been made 
in the past. Thus, in guinea pigs, the pulmonary aspects of anaphylactic shock 
appear to be completely explained on the basis of histamine release, and anti
histaminic agents can block the effects almost completely. On the other hand, 
antihistaminic agents have little influence on anaphylactic shock in the mouse." 

It is interesting to speculate whether man, as a species, resembles, 
in his pulmonary serotonin pattern, mice, rabbits, or guinea pigs. 
The question remains to be solved; in our own studies we have been 
unable to block clinical bronchial asthma with any of the known 
serotonin antagonists. 

It seems possible, even likely, that other, still unidentified, che
mical mediators might participate in the etiology of bronchial 
asthma. Brocklehurst ( 33), for instance, extracted a "slow reacting 
substance"-SRS-A-from the lungs of sensitized guinea pigs, after 
reinjection of the specific antigen, which "develops as a result of 
the union of antigen with fixed antibody." In his conclusions 
Brocklehurst emphasizes the species specificity of SRS-A, which 
constricts human bronchioles at dose levels which fail to yield signi
ficant responses on isolated bronchial muscles of cat, dog, rabbit, 
and guinea pig. "From the facts presented, it would appear that 
SRS-A is of particular importance in human asthma, a condition in 
which the antihistamine drugs have proved to be relatively in.:. 
effective." 
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'1'111' c•xislc•JII'I' of su IIIIIIIY diffc•J'c•nl l'hc•nrknl uu•dinlua·s l'lli:o~c•:o~ 11 

tpll'"' ion, Jlrolll'hinl lissllt' hns 11 lirnilc•d c·upnl'ily lo l'c•spond to sc•n
•otllwlion nnd l'c•-c•xposJII'I', hut. the n•sponsP is nol unifol'lll, Br·onc·hlul 
•••dl111111, in f11d, mighl I'I'III'I'SI'nl 11 I'Oili)IOSilt~ of SeVI'I'aJ JIOHSihJcl I'I'H
l"'IISI'S, '1'111' final, "dinieal", injury, tlwrdore -llw I'I'IHiily l'c•vc~•·sihlc• 
1 t'lll'l ion of smoolh musdes and mueous glands, on Llw one hand: on 
lhc• olht•r hand, Lhc prohahly less revc••·sihlc cdema and Llw l'dlulm· 
('IIIIPrn of Llw hi'Onehiallissue---might refled the nalure of Llw anli-
11•'11, lilt• naltii'C of the antibody, or certain qualities of Lhe anlif.(t•n
""1 ihody eomplex, which might be more specific than we nn~ now 
"i 11 i ug Lo assume. 

The· "indicator structures"-mucous glands, smooth musdc•s, nncl 
··apillaries-which represent the final link in the chain whic•h lc•ncl11 
In lilt• clinical entity of bronchial asthma, are suhjed to nulonomk 
o·nnlrol. Parasympathetic impulses induce broncho-eonsll'idion nncl 
··•·nPiion of mucous. The effect of histamine on these sll'lldlii'C'K IK 
·.n ffil'iently similar to the effect of the parasympallwlil'. nwcllnlol', 
tll'l'lylcholine, that it has been suggested that histamine~ mifo(hl ndl
' all' acetylcholine; and that acetylcholine is the final "c•liolofo(Jco" 
•·11z~·me; this, however, has not been confirmed. Hislami1w, ihwlt', 
ltas hcen classified as a transmitter substance of nervous impulst'H 
lllnlhlin and Berdi) (30) but the existence of a "histamintll'fo(ic~" 

... vsil'm is open to question. The relationship of the mulliludc~ of po
lt-lllial chemical mediators-a problem which Rocha e Silvn (:it) hn11 
lnhl'llcd the "autopharmacological problem in anaphylaxis unci nl
lo·rgy"-remains an investigative challenge, although advaJH'I'S hnvc• 
ht·c·n impressive. In 1941 Dragstedt (32) outlined the tasl< nhc•nd of 
11s: "The mechanism by which the antigen-antibody reaction lclnciH 
In I he rather special type of cell injury resulting in the dischnrfo(c of' 
I hc• agents characteristic to the anaphylactic reaction brings Lhc JWX L 
dtallenge in the study of this interesting subject, but there is c~on
.·.idemble satisfaction in being able to discard the various esolc•J'ic~ 

"l'~'~'lllations regarding the pathogenesis of the symptoms." It is f.(l'n-
1 i rying to ascertain how much has been discarded, how much has 
hl't'n added during the sixteen years which followed the puhlil'nlion 
.. r Dragstedt's review. 

The autonomic state of the indicator structures at the instant nl 
which they are exposed to a chemical mediator, e.g. to histamilw, 
111ight well determine the extent of the clinical manifestations of 
bronchial asthma. Mucous glands and smooth muscles under sll·onf( 
pa rasympathetic influence might react readily to histamine, while~ 
i11dicator tissues under predominately adrenergic control might rt~

sisl the "parasympathetic" effect of histamine, and require mudt 
larger doses of histamine before sympathetic resistance is overconl<!, 
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If so, a sudden shift in the diredion of the aulonomil' 11'1'1111 fl'olll 
sympathetic to parasympathetic might haY<' a profound l'fl't'l'l 1111 

clinical manifestations: this seems to he the mosl logil'al t•xplannlion 
for the accepted experience that emotional conflids Bladdt•y's (:H) 

"nervous diathesis"-might modify the clinical coUI'st• of Llw dist•nst•, 
The prevalence of autonomic-sympathetic versus parasympatlw

tic-impulses which affect indicator structures varies from indivi
dual to individual, and, moreover, in the same individual, with tlw 
varying demands of the environment. Eppinger (35) felt so stronf.(ly 
about the importance of autonomic regulations in the allergic syn
drome that he classified allergic individuals as vagotonic individuals, 
allergic diseases as vagotonic diseases; this, in our opinion, goes too 
far. It is rather well established, on the other hand, that the respon
siveness to histamine of mucous glands, smooth muscles, and capil
laries increases during periods of rapidly changing autonomic ad
justment. 

Year after year, allergists in practice are confronted with the 
practical significance of this concept. The height of the ragweed 
pollen season in the area in which the author lives-the American 
midwest- occurs, as a rule, around Labor Day; in other words, 
during the first three days of September. At this time, however, the 
incidence of bronchial asthma is not high. The incidence rises ab
ruptly five or six days later-toward mid-September-when the pol
len count is much lower, but the cold fronts begin to move from the 
northern plains toward Illinois. 

The Japanese school in particular has emphasized the possible 
role of acetylcholine in the pathophysiology of bronchial asthma. 
Nakamuro and his eo-workers (36) demonstrated that circulating 
acetylcholine rises in sensitized guinea pigs after injection of the 
specific antigen; and that the rate of anaphylactic death is enhanced 
by the administration of parathyion which prohibits the inactivation 
of acetylcholine by cholinesterase. Nakamuro concludes that allergy 
and anaphylaxis are the result of specific reactions between antigen 
and antibody; that anaphylaxis and allergy produce effects which 
are virtually identical with effects produced by the autonomic nerv
ous system and that the evidence implicates acetylcholine as the 
mediator of the sequels of the antigen-antibody reaction. 

Since acetylcholine can duplicate the effects of histamine, it is 
interesting to speculate whether bronchial asthma could not conceiv
ably originate on the basis of a purely cholinergic mechanism. 
Strangely enough, the concept has met with considerable resistance. 
Hansen (12) for instance, states: "In non-allergic types of bronchial 
asthma sensitization would by definition not be part of the patho
logical mechanism; but it is difficult to prove that allergens do not 
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J•llllil'lpule• in 'usllin1alizalion'. 11 is Ill,\' own pC'I'sonal opinioll lliul 
IIIo',\' o'llll 111'\'e•r Ill' rulc·cl oul." 

JH-.e·IISsions of llic• possihll' role• of ae'l'lyll'holine• in the• l'tiololo(y of 
lo1 IIIIC'Iiial usll1111a 111111'11 111orc• e'ollllllollly, hy lhc• way. llian clise·us
•ol""~ of so-C'allt'cl C'holinc•rgic urticaria tl'ncl lo raisl' the• <Jlll'stion 
'' 11,\ .,,\'lllptoiiiS l'aused hy the relcast' of ai'C'lyll'holinc• fail to l'c•sponcl 
'" ll11· aelluinist1·ation of alropint• sulfalc•. The argument is OIH'n lo 
ol1·lo111e·. Fe•\\' physiC'ians will muslc•r suffieienl C'OUI'agl' lo administc•l' 
l111 fie' closc·s of atropine sui fate during acute episodt's of hronchiul 
ll'•lh111:t. Moreover, acetylcholine might exert al ll'asl pari of its 
''' 111111 through ils nicotinic rather than its muscarinie c·ompolll'lll. 
ll~e· C'l'fc·rl of atropine on the vascular bed--including tlw anomalous 

1 ""''lllar response to atropine sulfate mentioned hy Good man unci 
I ~11111:111 ( :17)---is still largely a matter of conjecture. 

The• assumption that bronchial asthma may he produt·ed hy III'C'lyl-
1 Jo, d i Ill' requires at least two auxiliary hypotheses. The fi1·st of llwsc• 
h,vpothcses localizes the impairment of the acetylcholine-cholinc•sll'l'
ll'.o' s.vstem: since the cholinergic effect is limited to the l'espirnlol·~· 
lllllo·ous membranes while other tissue under parasympallwlil' con
I ml show normal physiological behavior, the disease must he 11 dis
•·usc• of the respiratory tissue proper, not of the entire parasympnthc•-
1"' syslPm. This is in keeping with Feldberg's ( 38) emphasis on I hP 
111ccclamental difference between the sympathetic and parasympalhc•-
1 11· systems. The so-called balance, the antagonism, of the two 
· .. vslc·ms may not exist: the sympatho-adrenal system may ad as 1111 

o·11lily, hut the action of the parasympathetic system is localizc•d 
11 il hin each of the tissues which it supplies. 

The second hypothesis must explain the nature of the impail'llwn I 
c·ilher a release of an excess of acetylcholine or a failure of eholin

, ... lcTase to neutralize physiological levels of acetylcholine which has 
lll'c'll set free from its inactive state. Atropine sulfate should, and 
11 ill, inhibit smooth muscle constriction and secretion of mucus in
del!'cd by acetylcholine. Should the essential phase of choliiwrgic 
:o.,lhma, however, be due to vascular reactions and to a resulting 
··dl'ma of bronchial tissue there would be little reason, if any, to <'X
p•·c·L a reversal of such edematous changes by atropine sulfale. In 
.. tllcr words, if acetyleholine-induced bronchial asthma does t•xisl, 
I issue edema should be its most impressive manifestation. 

Studies which we have carried out since 1951 on more than ::!40 
patients suffering from "intrinsic bronchial asthma" have led us to 
hl'lieve that the characteristic triad-nasal polyps, bronchial asthma. 
:c11d aspirin sensitivity-which develops, late in life, in non-aller~ie 
i 11dividuals, might be based on a cholinergic, rather than a histamine
releasing mechanism. It is our impression that this group of patients 
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SEQUENCE OF KNOWN BIOLOGICAL REACTIONS 

WHICH PARTICIPATE IN THE ETIOLOGY OF BRONCHIAL ASTHMA 

Anti 

Enzyme 

Release of chemicol""''r~"'t'we' 

Response of indicator structu 
Fig.t. 

Co~illories 
................. 
Smooth muscle 

''Mucous glands 

represents a separate entity which, although clinically similar to 
bronchial asthma of allergic origin, is a disease of different etiology 
and of a different course. If our reasoning is correct, this particular 
syndrome which originates at the receptor sites of the indicator tis
sues would be the only truly "intrinsic" bronchial asthma. 

The pathophysiology of bronchial asthma is a complex process. It 
is perhaps only human to respond to its complexity by the attempt 
to simplify each of its phases, in anticipation of future experimental 
work. Talmage (39), for instance, who is aware of the large variety 
of allergic reactions, states, in his excellent review of the mechanism 
of allergic injury, that "the particular mechanism involved in any 
case probably depends largely on only three major components of 
the reaction: the allergen, the antibody, and the cell1 ." Similarly, 
Feldberg-in the lecture which I have previously cited-charts some 
of the vexing mysteries of the physiology of the autonomic nervous 
system; but he concludes his talk with Cannon's ( 40) reassuring 
interpretation that "the sympathetic is like the loud and soft pedals 

1 Talmage then proceeds, of course, to outline the potential of each of the 
three components: 

"The allergen varies in physico-chemical property, affinity for cells and other 
tissue components, valence, distribution, rate of metabolism, toxicity of break
down products, and ability to stimulate antibody production. The antibody 
varies in physico-ch-emical properties, valence, affinity for antigen, distribution 
in the body and rate of metabolism. Since the resulting antigen-antibody reac
tions vary in their secondary manifestation such as hemolysis or complement 
fixation, it is highly probably that they also vary in their ability to produce any 
type of cell injury. Cells, on the other hand, vary in the threshold of response to 
injury, and in the degree and quality of symptoms by which that response is 
manifest." 
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nwdulnlin~ nil llw lont•s lo~t·lht••·; l111• pnrnsympntlll'lk lilw llw HC'· 

purnlc• lu•ys." With 11 l't~t·ling whil'h must he nldn to the l't•t•linf.(s 
w h il' h hn ve moli vn led Tal m age and Ft•ldherg, I ha vc JII'I'JIII l't•d 11 

.. l'ln·•nnlie drawing (Figure 1) which sumHuu·izes the nnms of Lhl11 
tl i sc·u ss ion. 

11 has hccn the purpose of this review to define the qtwslions 
whic-h must he answered. It seems likely that we shall gain in llw 
nndc•rslanc.Jing of the pathophysiology of bronchial asthma mon~ 
rupidly than before, particularly since biochemical conlrihulion11 
llun• made it possible for us to inhibit selectively mm·e and mol't~ 

c•nzy•nc systems at will. Even so, we are in the dark about some ol' 
11-i outstanding features: we have yet to understand, for instmwt•, 
lilt• eause of eosinophilia. Eosinophils are formed in nasal and hl'lln· 
c·hial tissues after certain antigen-antibody reactions have ltllu•n 
place; hut neither antigen nor antibody alone, neithe•· hislnmilw 
n·lt•ascrs nor histamine itself, nor antihistamine drugs, 1101' nny 
nlhl'r chemical mediators which are released during anli~t·n-nnli· 
ltocly reactions have induced eosinophilia in experimental unimnlH. 
Fnndion and fate of eosinophils are still unknown (Samte1·) ('11. 
1:!). In this area, as in most other areas which are linked with llw 
pathophysiology of bronchial asthma, a great deal of invcslignliw 
work is now in progress. 
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CLINICAL ASPECTS OF BRONCHIAL ASTHMA 

By 

J. M. JAMAR 
Brussels 

The most frequent and disabling allergic manifestation is without 
doubt asthma. The term is derived from the Greek word lioS!liX, 
meaning "gasping for breath". In literature, asthma is variably con
sidered as a symptom, a symptom complex, a syndrome or a disease. 
There is, however, a general agreement in current literature that 
there exists a "type of illness" referred to as "asthma" or "bronchial 
asthma" which consists of recurrent attacks of dyspnea and wheez
ing due to a functional bronchial and especially bronchiolar obstruc
tion, caused by edema, spasm and secretions; which develops spon
taneously in those with a hereditary predisposition and is often 
accompanied by other naturally occurring allergic manifestations 
such as hay fever, urticaria, atopic dermatitis, migraine etc. (24). 

THE ASTHMATIC ATTACK 

a. Precursor symptoms. 

During the hours or days preceding the dyspnea many patients 
suffer from rhinitis, particularly when inhalants are responsible for 
the attacks. They complain of frequent sneezing spells, accompanied 
by copious watery secretion and an itching of nose and eyes, while 
at other times the nose is so obstructed that nasal breathing becomes 
impossible. These symptoms are often accompanied by a dry, un
productive cough and an itching sensation in the throat. 

Occasionally, when foods are the causative agents, the precursor 
symptoms involve the gastro-intestinal tract. Prior to the onset of 
the attack the patient may feel a flatulence, indigestion, or an epi
gastric or abdominal pain, at times accompanied by a burning feel
ing or a diarrhea. 

Others experience during this period a general fatigue, irritability, 
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clc·pre·~sielll, lu·uclul'lle', a lllll'llill~ se•nsntion in till' I'IIC'sl or 1111 ill'llin~ 

nl the• sl\ill, pnrlie·ularly on the· thol'llx. 
Sonu• patie•uts arc• invariahly :1\\':ll't' of an OIH'OIIIin~ allne·l•. and 

purc·•lls 1':111 oi'IC'II pn•did the• approal'll of ellll' in tlu•ir aslh111ntie• 
c·llilcl. In olllc••·s, pl'c•c·u•·sor sy111pto111s 111ay he• c•ntin•ly ahsC'nl. 

h. /)1/SJIIIl'fl. 

Till' shortness of breath rarely reaches its full severity at onc·c•. Ill 
I he· hc·ginning the patient may feel a sensation of lightnt'ss or c•onl
prc·ssion in the chest, lasting from a few minutes to a fc•w hours. 
This sensation is felt throughout both lungs, although it may he• c·on-
1 ine•d to the retrosternal area. Gradually the breathing heeonws IIIOI'I' 
difl'it'ult until finally in severe cases the patient begins stn1g~lin~ 
I or ai 1'. 

\\'hen suffering his first attack he usually jumps out of IH'd and 
lhrows open the windows. By experience, however, he soon lc•ni'IIS 
that the best way to combat his shortness of breath is to J't'lllain us 
quid and motionless as possible. He then sits on tlw c•dgc• ol' lwd 
nr t'hair, often in a typical position with body bent forwa•·d, hnc·l• 
rounded, shoulders squared, forehead resting on closed fists while• 
IIH· elbows are firmly fixed on his knees. If the dyspnl'a is \'t'I'Y 
·.c•\c'n', he keeps his arms rigidly in extension, firmly clasping hc•d o1· 
daair in order to fix the shoulders and facilitate his respiration. Till' 
c·ollar is opened and any tight-fitting clothing is loost'ned m· 1'1'

lllo\·e<l. His expression is one of anxiety, the skin cold, pale•, oc·c·u
.,ionally somewhat cyanotic with drops of perspiration appl•aring on 
lhe forehead. The neck veins are engorged and cervical, intc•J·c·oslnl 
ancl abdominal muscles are contracted. He usually does not tall• o1· 
rc·sponds only in broken phrases. The thorax moves rigidly up unci 
down, is distended, and only slight expansion can be noted on l'c•spirn-
1 ion. The respiratory rate is accelerated, the expiratory phase• pi'O
Ionged, and the normally existing pause between in- and expil'lllion 
is almost non-existent. 

Either spontaneously or through the effect of medicaments he hus 
taken in the meantime, the dyspnea diminishes progressively. and 
the patient once again experiences the comfortable feeling of the• ail· 
passing effortlessly through his bronchi. During the night lw c·nn 
tiC' down again and endeavour to fall back to sleep. 

c·. lVlzeezing. 

The wheezing consists of whistling and sibilant sounds audihll' 
during in- and expiration. Sometimes they are so discrete that lhl'y 

lli ALI.ERGY 
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can be heard only on auscultation of the ehcst, whilt• at otht•r tiuws 
they are so accentuated that they are audible at some dislanl't'. Ge
nerally as the dyspnea increases, the wheezing is also mon~ Jll'O

nounced, although in very severe attacks, which involve a nearly 
complete bronchiolar obstruction, the wheezing may be less audihle 
or even be absent. 

The wheezing is produced by the passing of air through the nar
rowed bronchi and the vibration of the viscid bronchial mucus ad
hering to the walls. 

d. Cough. 

A dry unproductive cough precedes the acute paroxysm in many 
cases. In the beginning of the attack the cough tends to aggravate the 
shortness of breath, but when the severity diminishes, the cough may 
aid in bringing up plugs of tenacious sputum. For many patients this 
is the signal that the dyspneic symptoms will soon be over. When the 
coughing spells are of long duration and very severe, vomiting may 
follow, particularly in children. 

e. Expectoration. 

The sputum of uncomplicated asthma has a white or grayish 
gelatinous aspect; its consistency is sticky and tenacious. During the 
attack, only with great effort can the patient bring up little pellets 
of sputum. Towards the end he expectorates small, round, or cy
lindrical mucus plugs, having the shape of the bronchioles in which 
they have been compressed during the bronchiolar constriction. In 
attacks of long duration or in the case of a supervening infection, the 
sputum has a mucopurulent or purulent, yellowish or greenish aspect. 

As a rule patients try to expectorate as much as they possibly can, 
as they have the feeling that this would relieve their shortness of 
breath. Sometimes various attempts are made to do so, including 
the inducement of long coughing spells which only result in aggrav
ating still further their difficulty in breathing. They should be in
formed that these secretions act as ointment for their irritated mu
cous membranes and that the more sputum they expectorate, the 
more will be produced; only naturally-forthcoming sputum should 
be expectorated. 

EVOLUTION 

The evolution of asthma, without adequate treatment, is difficult 
to predict as so many variations are possible. Indeed, asthma can 
appear, disappear, or aggravate at any age. In some cases the evolu-
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lion i11 110 rapid that in 11 fpw ~·Pnrs tht• pntit•nt is t•omplt•tt•ly disnhlt•d 
ol' nipplt•d, wllill' in olht•l' t'IISI'S it11 l'OIII'SI' mny l't'lllllill stntioiiiii'Y 
und till' dist'allt' lw limill•d to a ft•w slif.(hl alltll'l<s of shorlnt'SN of 
hr••nth n yPar. 

Asthma sl:1rts most commonly dul'ing childhood. In the 111onths ol' 
c'\'1'11 yPat·s JH't•ecding the first atlack, the child oflt•n has a •·unninf.( 
nost•, fn•qucnt sneezing spells, especially on awakeninf.(, o1· his nost• 
11111y ht• blocked almost continuously. As time JH'og•·esses tlw rhinitis 
o;ymptoms become more severe and the copious watery disdllll'f.(l~ of 
IIH' nose as well as the frequent sneezing spells become mon~ ti'Ouhlt•
sonH·. This is the period during which the allergic phenomenon lnlu•N 
placl' in the upper respiratory tract. 

()ne night, usually on the occasion of a bronchial in fed ion o1· 11n 
c·uwtional upset, during the height of the pollen season o1· ni'Lt•J' 11 
clay of heavy exposure to dust, the mother observes that tlw dalld 
is somewhat restless and that his breathing is accompunit~d hy nn un· 
usual noise. These symptoms are generally of short duration, nnd Ill 
I ht• morning everything has returned to normal, until a few wt•t•ltN 
or months later the same phenomenon recurs and the consultt•d phy
•,it·ian speaks of "asthma". 

If at this time no proper treatment is instituted, in most t•nst•s till' 
allacks will return with shorter and shorter intervals and the symp· 
loms become progressively more severe. The dyspnea, only slif.(ht in 
I he beginning, increases in severity and the child now frequen lly hnN 
lo sit up in bed part of the night. His barking cough becomes llllll't' 
troublesome and the wheezing more pronounced. 

In some instances the asthma disappears spontaneously dul'inM 
l'hildhood or fades out to reappear in full strength later in lift• . 
. \ c.hange in his environment, in habits, or in the way of livinf.( somt•· 
limes provides an explanation for this spontaneous cure althouf.(h in 
some instances no particular reason can be found. 

During adult life, with the exception of the extremely sevel'tl t~nst•M 
with rapid evolution where the patient is already completely diN
allied, the attacks recur periodically with variable severity and fl"tl· 
quency. The symptoms may return every night, once a week, month, 
or only a few times a year. They may be limited to a slight diffi
l'lllty in breathing accompanied by wheezing, which the patient cnn 
n•adily relieve with the drugs he has at hand, or at times he so 
sl'vere that his shortness of breath prevents him from moving fol' 
sl'veral days. 

Almost invariably the symptoms begin and are more pronounct•d 
during the night-time; many a patient even experiences that tlwy 
oecur at approximately the same hour. As a rule the more sevt•t't' 
the case, the earlier the symptoms appear; while in mild asthma 
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they usually appear before early dawn o1· upon awal<t•ning, in Sl'\'1'1'1' 
cases they start almost as soon as the patient liPs down. Tlw mnin 
reasons for the "nightly" occurrence of asthma an• llw lu·palhinf.( 
of the dusty atmosphere of the bedroom and the areumulalion of 
secretions in the bronchial tubes. Some metabolic changl's dlll'inf.( 
sleep, such as the modified sympathetic-parasympathdie halanl'l', 
~~~ be of significance . 
• ~~ith age the course of asthma becomes more chronic; although 
the~everity of the attacks tends to diminish, the symptom-free inlcr·
val~ grow shorter. In this chronic stage, a more or less pronounc(•d 
dys · ea is almost continuously present. It is aggravated by exertion, 

hing, laughing, a heavy meal, and influenced moreover by such 
-specific stimuli as smoke, fog, wind, dampness, fatigue, excr

on, anger or any other emotional upset. 
On physical examination some wheezing is audible, especially on 

deep forceful expiration, even in those periods when the patient 
claims he feels well. Bronchial infections frequently supervene, 
further aggravating his distress. 

In some patients the chronic respiratory discomfort becomes so 
pronounced that they are completely incapacitated and practically 
bedridden. A slight exertion, such as dressing or ascending the stairs, 
proves too effortful and exhausting and almost continuous medica
tion is required. This condition may last for several years until fi
nally an intercurrent sickness such as pneumonia, congestive heart 
failure or a violent status asthmaticus brings an end to his suf
fering. 

DIAGNOSIS 

The diagnosis of asthma during an attack as a rule does not pre
sent any difficulties as some signs and symptoms are more or less 
characteristic of this condition. The general aspect of the patient, 
the labored respiration, the audible wheezing and the physical exa
mination usually leave little doubt with regard to the diagnosis. 

During the symptom-free intervals the diagnosis is based primari
ly on the history of recurrent attacks of dyspnea accompanied by 
wheezing, occurring most frequently during the night and promptly 
releived by aminophylline, epinephrine, ephedrine or responding to 
ACTH or adrenocorticosteroids. The presence of other allergic dis
orders, a family history of allergy, positive skin reactions with ex
trinsic proteins and the finding of a blood or sputum eosinophilia 
may afford convincing evidence. 
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;I l'illl.~it'tl/ t',l'tllllinaliun. 

lluriu~ot lh1• allal'l{ sihilanl and sonorous ri\lt•s an• ht•ard lh1·oulo(h 
""' holh hlnfot fil'lds: although audihlt• durin~ot in- and I'X('il'alioll, 
1111',\' 111'1' usually mol'e Jll'onount•ed durin~ot llw l:1llcr phast•. 

111'1\\'l'l'n allat'l\s, if no t•.ompliealions sueh as t•mphyst•ma, l'lu·onil' 
hroul'lwpulmonat·y infcdions cle. m·c present, llwse aust•ullalot·~· 

l1nclings disappt•ar eompldcly, partieularly in lhe initial slajott•s 
,f ll11• dist•ast•. \Vhcn attac){s occur frequently or when lhe disi'IISI' 
l111'> hl'l'll of long duration, this complete return to nonnal is nol 
lurll11•1' t•neountered and sibilant raJes may he heard I'Onlinuall~· 

Ill rnughou L the chest, particularly on forcible expiration. 
Tl11• IH'I'I'ussion note over the lungs during an altaek is hy)ll'l'. 

••·-.ttllanl or tympanitic and the inferior borders of lhe lunlo(s 111'1' 
t(o'lll'l':tlly one or two fingers below normal. 

lo. l.abomtory findings. 

Tl11• sputum examination is of particular interest in difl'l'l'l'nllal-
1111: the types of asthma and recognizing associated dis<•as<•s. In un
,.,llltplieated asthma the sputum is white or greyish and lmull'ious. 
Jl,und or cylindrical opaque masses, resembling tapioca halls, mny 
l11· pn·scnt at times: the pearls of Laennec. After standing I'm· sollll' 
l11111', lhe sputum may contain sharp-edged crystals, called llw Chnr
,·,1 Ll'yden crystals. The reason for their formation is unknown: 
111nsl observers attribute their presence to the disintegration of ll11• 
o·nsinophil cells. These crystals are most numerously cneounlt•l'l•d 
111 sputum brought up during an attack and the amount deet'I'IISI'S 
"111'11 the attack subsides. Upon close examination of the pluf.(s, 
lllrl'ads of curly and twined mucus can at times be seen: the spimls 
.. r Curschmann. These represent casts of the finer bronchioles, llwi1· 
lhickness is that of a needle and they are 1 to 2 mm in length. 

The presence of pearls, crystals and spirals, however, dol'S nol 
11:1\'1' a diagnostic significance, as they may be found in other l'ondi-
1 inns as well. 

During acute paroxysms and infectious episodes, eosinophil t'l'lls 
:11'1' almost invariably present; in between attacks they may o1· may 

"'" he found. 
Bacteriologic studies, especially when infection is present, cvid-

1'111'1' large numbers of microorganisms: streptococci, microeot•t•us 
o·alaiThalis, pneumococci, staphylococci, H. influenzae, Friedlandt•1·'s 
hal'illi etc. 

Boutine white blood cell counts are normal and the difft~n~nlial 
o·nunl may or may not show an increase in eosinophil cells. Blood 
l'ill'mistry, sedimentation rate and urine analysis show no ahno1·-
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malities. If the asthma is due to extrinsie pmlt•ins, posilivt~ sldn 1'1'

actions are usually obtained. 

c. Radiologic and bronchoscopic examination. 

The chest x-ray of an uncomplicated asthma does not show any 
characteristic features. In more advanced cases, signs of emphysema 
become visible: the lung fields are abnormally translucent while the 
hilar shadows and bronchial markings are more pronounced. On 
fluoroscopic examination during an attack, the diaphragms are low
ered and their mobility decreased. 

A bronchoscopic examination is indicated when doubts exist as 
to whether a cause other than asthma produces the wheezing, e.g. 
foreign bodies, a bronchial tumor etc. It may also be useful in ob
taining uncontaminated specimens of secretions for cytologic or 
bacteriologic studies. During an attack the characteristic feature is 
an edema of the bronchial mucosa causing a narrowing of the lumen. 
The aspect of the mucosa is usually pale, sometimes reddish, particu
larly when infection is present, and may be covered with mucoid 
or purulent secretions. In the symptom-free intervals its aspect is 
fairly normal. 

PuLMONARY FuNCTION TEsTs 

a. Normal Ventilation. 

During normal breathing, approximately the same amount of air 
is in- and exhaled at each respiratory movement; this is called the 
tidal volume. This volume multiplied by the respiratory rate, nor
mally between 10 and 16 times per minute, represents the volume 
which is in- and expired in one minute, the minute volume. In nor
mal individuals under basic conditions a fairly constant relationship 
exists between the minute volume and the oxygen consumption: for 
a consumption of 100 ml of oxygen, between 2.2 and 3.4 litres of air 
have to be inhaled. 

At the end of a normal expiration a considerable volume of gas 
can still further be exhaled when the expiration is extended to 
a maximum, the expiratory reserve volume (previously termed 
reserve or supplemental air). Likewise after a normal inspiration, 
a more or less large amount of air can still be inhaled by a maximal 
inspiration, the inspiratory reserve volume (also formerly known 
as complemental air). Tidal volume and inspiratory reserve vol
ume form together the inspiratory capacity. The vital capacity is 
the total volume of gas which can be expelled from the lungs by a 
forceful expiration following a maximal inspiration and is equal to 
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I ho· '<11111 ctl' i 11~pi l'lllol'~' I'C'se·n·e• \'cthiiiiC', I idal \'OhiiiiC' aud e•x pi l'atol'~' 
lr"•PI'\'e' \'oltllllc'. Sc·x. age·. l~e•if.!ht and wPif.!hl an• the• priul'ipal fadol'~ 
illl'llle'lle'illf.! the• vital C'llpal'ily ill uor11111l suh.ic'ds. A fol'lllllla oflc•u 
ll'oe•cl for the• C'HlC'IIIation of thC' 11111'111111 vil11l c'IIJHll'ity is thntof /lultl
" 111 ! I). whil'h lake's into ac·c·ount lhC' lh1·c•c• pl'int'ipal l'ndm·s. In 
111e·n: \'.C. I ~7.1ia (11.11~ X age in Yl'at's) I X height in c·.m. In 
\\o1ne•11: \'.C. I ~1.7X (0.101 X age in years) _I X height in <'Ill. 

f lwing to normal variation in the vital capacity, the results ohtuinl•d 
1'1111 only he eonsidercd as pathological when they arc mol'l' than 
'.'fl ';. hP low the predicted values ( 2). 

:\I'IPr a maximal expiration not all of the air is expelled from lhc• 
l11ngs, Lhc remaining amount is called the l'esidual volunw. Most 
IIIC't hods in use, however, actually determine the functional J't!.~itluul 
r'tlftlll'ily, which is the volume of gas remaining in the lungs nt Ill<' 
r·1~el of a normal expiration, the difference between no•·nutl 111111 
11111ximal expiration or the expiratory reserve volume lll'ing ch•tc•l'· 
111inc•d heforehand or later. 

Tlw sum of residual volume and vital capacity represents llw tofu/ 
11111!1 capacity which corresponds to the total amount of f.(ns l111• 
l11ngs contain after a maximal inspiration. Its normal value fol' 11 

11or111al young man is approximately 6 litres and 4.25 litres for 11 

,Yn11ng woman ( 11). 
Tidal volume, respiratory rate, oxygen consumption, vital capaeily 

unci its components can easily be determined by having the pnlil•nl 
ltrC'alhe in a spirograph; a more complex apparatus is needed fo1· Uw 
nwasurement of the residual volume. 

In a normal adult in lying position, the residual volume conslituh•s 
:w lo 25 % of the total lung volume, while 75 to 80 % is taken up hy 
I hP vital capacity. Of the latter, 50 to 55 % consists of inspiratory 
re•sprve volume, about 10 % of tidal volume, and 10 to 20 % of ex
piratory reserve volume. As example, for a normal male suhjeet, :w 
ye·ars old, 1.70 m in height, and weighing 70 kg., the following fif.(
lln's are obtained : 

Vital capacity ......................................... .. 
Tidal volume ........................................ . 
Expiratory reserve volume .................... .. 
Inspiratory reserve volume .................... . 

Residual volume ...................................... . 
Total lung capacity ................................... . 

4,300 cc. 
575 cc. 
860 cc. 

2,865 cc. 
1,430 cc. 
5,730 cc. 

On growing older the residual volume gradually increases, when•ns 
I he vital capacity diminishes; above 50 years of age, the normal 
rc·sidual volume may reach 40 % of the total lung volume ( 8). 

In the assessment of the ventilatory capacity of a patient, of 
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greater importance than the absolute value of the various lung vol
umes and their respective proportions (the static aspect of ventila
tion) are those which express the ventilatory capacity per unit of 
time (the dynamic aspect of ventilation). For the maximal breathing 
capacity the patient is asked to breathe as quickly and deeply as 
possible for a short time, usually 15 to 30 seconds; the expired vol
ume, calculated in litres per minute, is compared with the theoretical 
normal values as given for instance by Baldwin ( 1). In man: [ 86.5-
(0.522 X age)] X body surface. In women: [71.3-(0.474 X age)] 
X body surface. In the above mentioned example, the normal value 
would be 14 7 litres. These tests require great effort on the part of the 
patient; moreover, the results are not entirely comparable because 
they are influenced by the frequency chosen by the patient. 

The timed vital capacity is less exerting and well reproducible. 
Here the volume is measured which can be exhaled during the first 
second of a forceful expiration following a maximal inspiration (the 
volume expired during the second and third seconds are eventually 
measured as well). The one-second value corresponds approximately 
to the tidal volume which the patient reaches during a maximal vol
untary hyperventilation with a respiratory rate of 30 to 35 per mi
nute. Its normal value expressed in percent of the vital capacity has 
to be at least 70 % of the latter. Lower percentages indicate either 
an increased bronchial resistance due to spasms, edema, secretion or 
anatomical narrowing of the bronchi, or a lessened retractile proper
ty of the lungs caused by loss of elastic tissue (21, 5). 
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Lung volumes during a moderately severe attack of asthma. 

h. \' entilatory changes during an acute asthmatic attack. 

The changes in ventilatory values during an asthmatic atlal'l• nn• 
dc·lermined to a great extent by the narrowing of the lunwn of ll11• 
snwller bronchi and bronchioli. The first signs of slight asthma tll't' 

.shown by a diminution in maximum breathing capacity and limPd 
'i tal capacity tests, both very sensitive to even a slight increasP i 11 

bronchial resistance. After administration of bronchodilating clruf.{s, 
holh values are seen to improve and may even return to normul 
lc·,·cls. The decrease in maximum breathing capacity and timed vilul 
c·apacity are fairly proportional to the severity of the attack, lhPy 
arc the ventilatory tests which best express the degree of respiralor·y 
insufficiency in these patients (6, 20). Herschfuss et al. (!I) also 
l'ound a clear relation between the MBC and the auscultatory clrest 
l'indings. In severe asthma the MBC may fall under 30 litres and lhP 
I i med vital capacity to less than 40 % of the vital capacity. 

Likewise, the vital capacity is mostly lowered when the pa Lien I 
c•xperiences asthmatic dyspnea; however, proportionally to a Jpss 
degree than the maximum breathing capacity and timed vital capa
l'ily. 

In spite of the fact that the accessory muscles of respiration an• 
l'alled into play, difficulty in breathing is more pronounced during 
the expiratory than during the inspiratory phase. Consequenlly, 
al the onset of an acute attack, the amount of exhaled air will hP 
lower at each respiratory movement than the inhaled volume; as a 
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ONE SECOND VITAL CAPACITY. 

NORMAL RESPIRATION. MAX.BREATHING CAP. ONE SECOND VITAL CAPACITY. 

Fig. 3. 
M.B.C. and timed V.C. in a normal individual. 

result there is a shift of the resting expiratory level towards the 
inspiratory side, and the lungs become more inflated. During this 
process of inflation, the stretching of the elastic framework of the 
lungs widens somewhat the opening of the bronchioli and the elastic 
recoil of the lungs increases. These two factors are of benefit to the 
expiration, the volume of which now reaches the same value as the 
inspiratory one, and breathing then merely occurs at a higher ex
piratory level. 

The vital capacity diminishes because the inspiratory reserve vol
ume decreases due to the shift of respiration towards the inspiratory 
side. Moreover, during a severe attack the organism does not have 
the strength nor the time to exhale all of the air excepting the initial 
residual volume, whereby a lowering of the expiratory reserve vol
ume is also produced. 

When the determination of the vital capacity is made by a rapid, 
forceful, maximal expiration, the obtained value is often seen to be 
less than if the patient exhales quietly but completely. During a 
rapid forceful expiration against a raised bronchial resistance, a 
positive intrapleural pressure arises, as a result of which a certain 
number of bronchioli completely collapse. This "check valve mech
anism" causes "air trapping", the air cannot escape from these shut
off bronchioli as long as the positive intrapleural pressure persists. 

Although less sensitive in the detection of bronchial obstruction 
than the timed vital capacity and maximum breathing capacity, 
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ONE SECOND VITAI..CAP 

BREATHING AT REST. MAX.flREATHING CAP. ONE SECOND VITAL CAPACITY .• 

Fig. 4. 
M.B.C. and timed V.C. during a moderately severe attack of nsl hmn. 

llaP vital capacity is of great aid in the follow-up of aslhmnlit~ 
pal ients. 

An asthmatic attack is also accompanied by an increase in fmw-
1 ional residual capacity because of the shift of the respirato1·y h~VI'I 

Inwards the inspiratory side. When the expiration is hindcn•d to 
-;nC'h an extent that the expiratory reserve volume cannot inercnst• 
"niTiciently or is even lowered, the residual volume is increu:wd 
as well. 

The changes in minute volume in asthma have been studied cs
p•·cially by Rossier (16). This author found in mild attacks a sli~o<hl 

increase in the minute volume, without changes in the rcspimlor·y 
ral<'; in moderately severe attacks, the minute volume increased fr·om 
an average of 7.1litres to an average of 10.5 litres, while the respim
lory rate was increased from 16 to 21litres. In very severe attacks, 111'

.. ompanied by an increased carbon dioxide tension, the average n~
spiratory rate was 22, but the increase in minute volume was less 
pronounced, from an average of 6.5 litres to an average of 8.3 litres 
ppt· minute. 

Once the patient has entered the chronic asthmatic stage, besidt~s 
I he reversible functional changes, permanent ana to mic lesions of 
lung emphysema occur: loss of elastic fibres and capillaries and 
!Paring of alveolar septa. 

The ventilatory changes in these patients are practically idt•ntienl 
In lhose encountered during an acute attack: lowered maximum 
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breathing capacity and timed vital eapaeity, oflt•n a dt•t·r·t·as!'d vital 
capacity. These changes, which disappear completely in unt·ompli
cated asthma, are permanently present in emphysema. 

Administration of bronchodilating or antiasthmatic drugs t·an aid 
to some extent in the differentiation of anatomic and functional 
lesions. The ventilatory alterations hereby disappearing are without 
doubt due to functional bronchial obstruction; those which persist. 
however, cannot be ascribed with certitude to anatomic lesions as 
they may be attributed to other reasons such as resistance to the 
drug, retention of secretions etc. On the basis of respiratory tests 
alone, it is not always possible to confirm or exclude with certitude 
the presence of irreversible degenerative lesions in the lung tissues. 

With regard to the other respiratory changes in relation to asthma, 
as well as the technique and the variations due to provoked asthma, 
the reader is referred to the chapter on "Provocation Tests" by 
H.Colldahl. 

COMPLICATIONS 

Complications frequently occur in asthma; they often induce ir
reversible changes and accelerate the evolution towards the chronic 
stage of the disease. In many cases the asthma itself may be well 
tolerated and allow the patient to lead an almost normal life, but the 
complications which may have resulted from it, handicap him more 
than the disease itself and can even lead to complete invalidism. 

a. Emphysema. 

Emphysema is so common in asthma of long duration that it could 
he considered as part of the condition, although it may be produced 
by other causes as well. 

Acute emphysema, an over-expansion of the lungs, is present dur
ing every attack but retrogresses more or less rapidly when the 
attack subsides. Because of the bronchial obstruction and the re
sulting increase of the intra-alveolar pressure, the alveoli stretch. 

When the asthma enters the chronic stage and the periods of free
dom become fewer, the dilatation of the alveoli may become perma
nent, primarily due to the loss of elasticity of the tissues as a result 
of degeneration of the elastic fibers. 

The main clinical symptom of an established emphysema is an 
aggravation of the dyspnea which tends to become more chronic and 
more extensively pronounced on exertion. On physical examination 
the chest becomes hyper-resonant by percussion, breath and heart 
sounds on auscultation are usually faint, and wheezing may or may 
not be heard. Cyanosis, caused by insufficient oxygenation of the 
arterial blood, may at times he noticed. 
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C :lllll'lll'lt•l'is(il' fi11dillf.(S :11"1' St't'll 1111 fluoi'IISt'll(lit• Ill' X-I'II~' t'XIIIII 
11111lion: lilt• lung fil'lds app1•ar niOI'I' tmushlt'l'nt than IIOI'nlall~·. llu• 
llilur shadows art• int'l't•ast•d as arl' llrt• h1·onl'lrial mal'ldngs, lilt• diu
plll'llgn•s art• loWI'I'I'd and l111•ir mohilily is gn•ally di1ninislrl'cl. Tlu• 
lll'url is usually small and in a \'l'rlical position, tlrt• rihs nppt'lll' 
horizontal and as a result Lire rih-inlcrspact•s al't' widt'IH'd. 'l'lrt• t•x·· 
punsi\'1' niO\'l'llll'nL of lire thorax is limited. The alll•1·alions in pul
lllonary funi'Lion Lcsls ha\'l' hl•cn menlionl•d ahovl'. 

c:n·at personal differences exist as to the devclopml'nl of t'lllphy
',l'lna. In some asthmatic patients, pronounced irreversihlt• signs of 
''lllpllysema occur within a short period of time, while in ollwr t'HSI'N 
.. r long duration, they may he surprisingly insignificant. Tlw fl'l'l(lft•nt 
"''I'IIJ'I'cnce of bronchial infections seems to he an important fnl'lor 
111 :H·t·elerating the process of emphysema. 

l1. Sin1tsitis and rhinopathy. 

In a large percentage of asthmatic cases, mild or gross pallrolof.(it• 
··llanges are present in the nose and paranasal sinuses, allhough gn•nt 
disnepencies exist in literature as to their exact incidenel'. l>ifl'••l'· 
•·llct•s in opinion exist also as to the relationship of the palhologi•· 
1'11anges in nose and paranasal sinuses in regard to asthma as w••ll 
a.., to the indications for radical treatment and the results of surgi••nl 
iltlt·rvention. 

While some observers believe that in some cases surgery is indi
cated, the more conservative ones are of the opinion that the palho
logie changes are only the result of the allergic process and cannot in 
:111y way be considered as an etiologic factor in the causation of 
asthma. 

In the writer's opinion, nasal and sinus pathologic changes do not 
play a role in the etiology of asthma but are merely concomitant 
111anifestations of the same condition in different parts of the n•
-;piratory tract and are often provoked by the same causative facto1·s. 
Therefore, nasal and sinus operations should never be performed to 
cure the asthma but only when a definite indication exists, tlw 
management of the allergic problem being of primary importanc••. 

It has been our experience as well as of most other observers that 
in cases of nasal or sinus allergy without asthma, surgical interven-
1 ion in those organs tends to hasten the development of asthma and 
in cases where nasal polyps have been removed before the allergi•· 
,·ondition is under control, a strong tendency for rapid recurrenl'l' 
prevails. 

Each case presents its own individual problems to be considered: 
surgical operation in the nose and paranasal sinuses in allergil' 
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patients should be performed only when a careful examination and 
follow-up studies have proven their absolute necessity and should 
remain as conservative as possible. 

c. Bronchitis and other bronchopulmonary infections. 

The role of bronchopulmonary infections is predominant in the 
evolution of asthma. Not only is the first attack frequently preceded 
by an infection of the upper or lower respiratory tract but subse
quently they play an important role in eliciting and aggravating the 
asthmatic symptoms. 

The question as to whether the microorganisms act as an antigen 
in inducing the attacks or whether the inflammation of the bronchial 
mucosa is merely a predisposing factor for an extrinsic allergic re
action to take place, has to be determined in each case separately on 
the basis of clinical and laboratory findings. 

In the chronic stage of asthma the acute episodes of bronchitis 
are sometimes substituted by an almost continuously present latent 
infection of the bronchi, which may result in pronounced and ir
reversible damage to the bronchial walls. The mucosa becomes 
thickened and the ciliary function, which is of primordial necessity 
to remove the bronchial secretions, is progressively lost. The sub
mucosal layers become enlarged and signs of peribronchial inflam
mation appear. 

d. Bronchiectasis. 

Bronchiectasis can occur in asthma, although it is difficult to 
determine whether or not it is a direct consequence of asthma or 
merely a concomitant disease. In regard to the incidence, reliable 
figures are not available and percentages advanced by different 
authors vary widely. The reason is that a definite diagnosis cannot 
be made by clinical means or an ordinary chest x-ray. A broncho
scopic examination and/or bronchography using iodized oil are ne
cessary to provide convincing evidence. 

Bronchiectasis should be suspected whenever the patient expec
torates a considerable amount of mucopurulent sputum in the morn
ing. Areas of dullness and moist rales may be found on clinical 
examination. The chest x-ray usually shows a shadow in the media
stino-diaphragmatic area, but only the bronchography can evidence 
the cylindric or saccular dilated bronchial tubes. The former type 
seems to be far more common in asthmatics than the latter. 

In the past years more emphasis has been put on the role of allergy 
in the etiology of bronchiectasis. This opinion is based on ( 1) the 
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II'I''IIII'III'Y with which otlll'l' allt'I'J.(il' lllllllifl'~lnlion~ ~111'11 ~~~ r·hiniti~. 

-.iuusiti~. n~lhn111, urtit•ar·ia, l't'Y-1'11111 l'k. an~ fourrd in tht·~t· pnlit•ntN: 
I:.!) ll11• fr't''lllt'nl finding of a high Jlt'l't't'nlaf.(t' of eosinophils in llt1• 
"I'" tu111 or hronehost•opie aspil'alion Jll'tHiuds: ( :1) lht• n•sull~ oh
lairwd lhi'Ough allergie m:mngcmcnl. 

A llhough met.lical treatment does not aid to a gr·t•al t~X lt•nl wht•n 
advanced changes have occurred, iL has hecn lli'OVl'n lhal in 1111111~· 

l'ast•s the ehanges are not necessarily irreversihlt•. Hesulls 111ny Ill' 
obtained through allergic treatment, elimination of fol'i of inl't'l'lion, 
anti hiolics or bronchoscopic aspiration as indicated. 

•·· lluplure of the pleura or lung tissue. 

Spontaneous pneumothorax: Rupture of the pleurn, resulting In 
spontaneous pneumothorax, is sometimes encountered in tlw t~olll'~l' 
nl' asthma; it is almost always due to a rupture of a supl~l'fil•.inl 1'111-
physcmatous bleb. It may occur during an asthmatic JHII'oxysm, n 
st•vere coughing spell, a strenous exercise or even when Llw pnlil'lll 
is in an asymptomatic period and at rest. 

The symptoms, which depend to a great extent on the S)Wl~d with 
which the air enters the pleural cavity, are sometimes mild, consist
ing in a dry cough and a sensation of heaviness in the chest. In mor'l' 
st•vere cases, a sudden pronounced difficulty in breathing is cxpt•r·l
t'need by the patient, accompanied by a sharp pain in the al'ft•l·h•cl 
thorax side and referred to the shoulder, arm, or even to tlw nh
domen. Cyanosis and fever may complete the clinical picture: Ol'
casionally signs of shock and circulatory collapse may appear. 

Absence of breath sounds and hyper-resonance by percussion Hl'l' 
the predominant clinical signs. The x-ray, showing the ail· in Lilt' 
intrapleural spaces and the displacement of the heart and uwdin
slinum to the unaffected side, confirms the diagnosis. 

Generally no special treatment is required outside purely symp
tomatic measures as indicated, the air being allowed to be ahsol'llt'cl 
spontaneously under radiological control. Its withdrawal is only in
tlicated when the air is under tension and pressure symptoms occur·. 

Since the tendency for bleb formation remains, even after the lung 
has re-expanded, recurrences are frequent. In this case a SJll't'inl 
treatment with the aim of provoking a pleural symphysis may ht• 
considered. 

Interstitial, mediastinal and subcutaneous emphysema: In case of 
multiple ruptures of alveoli, as a result of overinflation and ovtw
l'xpansion, especially of the marginal ones whose bases rest against 
Lhe blood vessels, the air may escape along their sheaths, giving l'is1• 
Lo pulmonic interstitial emphysema. From there the escaped air may 
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Fig. 5. 
Bilateral spontaneous pneumothorax. 

find its way to the mediastinum causing mediastinal emphysema 
and may even extend to the neck, face, thorax or upper extremities, 
producing a subcutaneous emphysema. It may also go downward 
along the aorta and esophagus into the retroperitoneal space or may 
rupture into the pleura or peritoneum causing a spontaneous pneu
mothorax or pneumoperitoneum. 

The symptoms associated with interstitial, mediastinal or subcut
aneous emphysema depend on the rapidity of its development, the 
degree of interference caused in the circulation by air compression 
of blood vessels and heart and in respiratory function by inhibition 
of the respiratory movements. 

Sudden severe mediastinal emphysema is associated with dyspnea, 
cyanosis, a fall in blood pressure and an intense retrosternal pain, 
extending to the neck or shoulders, which may resemble coronary 
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llti'CJIIIhosis, pl'l'it'lll'dilis Ill' pllllllonlll',\' infurdio11. Th1• pt'l't'llssion 
111olc• ill ll11• uffc•c•lt-d :tr!'ll is h,\'(H'I'-I'I'Sonalll 11nd ll11• C'Urdilll' dlllllli'SS 
,., cddilt•ralt•d. A pt•t·uliar !'r:tl'kling sound synl'hronous with lilt• 
hc·url·lll'nls 111ay h!' l~t•anl in the pl'<'<'ol'dial an•a. 

In suiH"nlaiH'olls emphysema a l'harad<~ristil' <'!'epilation is fell oil 
olif.(ilal pn•ssure o\·er lhe swollt•n an•as. 

Tilt• prl'Sl'IH'c of ahcrranl air in lhe mediastinum t•an n•adily ht• 
dc•lc'dt•d hy x-ray examination . 

. \I I !tough usually a dramatic condition, most patients rt•eovt'l'. Bt•d
n•sl, prophylactic antibiotics, sedatives, oxygen and supportive lllt'IIS

tll'c's arc indicated according to the circumstances. Letting lht• ui1· 
, . ..,,·apt• from the mediastinum by introducing a needle in lht• sllfll'll
·.t .. rnal notch, or from the subcutaneous tissues by multiple inl'isio11s 
111 llll' skin, should be done when the mediastinal emphysl'nlll ill
no•ases and the tension has to be relieved. 

I. A I electasis. 

( lhslruction of small or medium sized bronchi by llllll'Us pluf.(s, 
1s a not infrequent complication, especially in children with st'\'1'1'1' 
:tsll11na. A complete obstruction, in which a stop valve mechanism 
Jll'l'\'cnts the in- and outflow of air, is followed by atelectasis of llw 
a ffedcd segment, as the air trapped in the alveoli is quickly ahsorht•d 
by the capillaries. Small areas of atelectasis usually do not give rist• 
lo any symptoms and generally the condition is readily relieved hy 
coughing up the plug. In case a larger bronchus is involved, a 11101'1' 

c·dcnsive atelectasis of the lobular or even lobar type is prodtll'<'d, 
i11ducing a sudden cough, wheezing, and dyspnea; the sputum, mueoid 
i 11 lhe beginning, later becomes purulent and is often bloody: 
lil'moptysis is occasionally an early event. 

The x-ray reveals the atelectatic dense zone, which may assumt• 
'ariable locations and shapes; the high negativity of the intrapleurul 
pressure draws the heart and mediastinum towards the affected sid<• 
:111d the diaphragm is in an elevated position. 

Prolonged bronchial obstruction is followed sooner or later hy 
i 11 fcction, giving rise to fibrosis, retraction and bronchiectasis. 

Massive collapse of the lung, caused by obstruction of a main hron
l'lms, is a very rare occurrence in asthma. 

g. Other complications. 

The employment of the accessory muscles of respiration as well as 
fatigue of the diaphragm in severe attacks of long duration, some
limes cause a sensation of soreness in the lower thorax and uppt•t· 

17 ALLERGY 
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Fig. 6. 
Atelectasis of the right lower lobe in an asthmatic girl of 14, 

caused by a mucus plug. 

abdomen, aggravating still further the respiratory difficulty. Like
wise, those patients particularly in whom long barking coughing 
spells are a predominant feature, complain of pain in the region of 
dorsal and neck muscles. Rare cases in which violent paroxysms of 
cough were the cause of rib fracture, have been reported in the lite
rature ( 7). 

In severe cases of asthma in childhood the abnormal muscle pull 
on the growing thorax may, after a variable length of time, result in 
a more or less pronounced thorax deformity. This is characterized 
most frequently by an increase in the antero-posterior diameter of 
the thorax with prominence of the sternum and especially of the 
xiphoid process, a flattening of the lower ribs and kyphosis; this 
is called a pigeon breast. 

Loeffler's disease, periarteritis nodosa, allergic angiitis, tropical 
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Figs. 7 a and b. 
Pronounced thorax deformity in a boy of 16 suffering from bronchial asthma 

since the age of 2. 

eosinophilia are sometimes encountered in the course of asthma. As 
these conditions are described extensively in the chapter on "Collagen 
and Vascular Diseases" by C. Jimenez Diaz, they will only be men
tioned here. 

Of course any non-allergic condition, e.g. pulmonary tuberculosis, 
earcinoma, diabetes etc., can coexist with asthma. 

The influence asthma bears on the general state of health is ob
vious in many an asthmatic patient, especially in the growing child. 
The often interrupted night rest, the inadequate nourishment during 
the asthmatic seizures, especially when they are of such a frequency 
that insufficient time is allowed for recuperation, handicap their 
normal development. 

The mental disturbances which result from, accompany, and in
fluence the course of the disease, are described in detail in the chap
ter on this subject by B. Stokvis. 

17* 
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THE HEART OF THE ASTIIMATIC 

Asthma can exert an influence on the heart, the reeognilion ol' 
which can be of utmost importance, not only in the LJ·palnwnl, hul 
also in the prognosis of an individual case. 

Although this influence is mostly limited to a change in position 
as a result of acute or chronic emphysema, in a small percentage of' 
cases hemodynamic changes occur in the pulmonary circulation 
which may result in permanent damage to the heart. 

The description of the abnormalities found on cardiac examination 
can, for practical reasons, be divided into those encountered between 
and during attacks. 

I. Cardiac Examination Between Attacks. 

Examination of the heart during this period provides more ac
curate information as to the presence of permanent alterations in the 
cardiac function as a result of asthma as well as for the exclusion of 
other cardiopathies. 

Not only is the auscultation of the heart easier in the absence of 
wheezing but the acute emphysema during an attack may also pro
voke changes in the position of the heart, producing electrocardio
graphic variations somewhat similar to those caused by hyperten
sion in the pulmonary artery and right ventricular hypertrophy. 

If no other cardiac illness is present, experience has shown that in 
most asthmatic patients the heart remains undamaged even after a 
long duration of the disease. 

The radiologic and electrocardiographic signs encountered during 
this period are primarily provoked by changes in position of the 
heart due to the existence of chronic emphysema and in a minority 
of cases to hypertension in the pulmonary artery and hypertrophy 
of the right ventricle, occasionally resulting in right heart failure. 

a. Signs produced by chronic emphysema. 

Radiologic signs: As long as the emphysema is not in a pronounced 
stage, the appearance of the heart on x-ray does not differ much 
from what is normally encountered. In more pronounced emphy
sema, however, a characteristic picture of the heart can be des
cribed. It is narrow and in vertical position, creating the impression 
of being elongated and of hanging down from the great vessels with a 
flattened angle. The aortic knob usually does not reach much farther 
than the shadow of the vertebrae and in oblique view the aorta is 
located close to the spine. The middle convex curve of the left border, 
formed by the trunk of the pulmonary artery, protrudes. The ventri-
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Fig. 8. 
Pronounced emphysema. 

Bnt h lungs arc hyperilluminated, the heart is small and in a vcrticul poNlllou. 

c·tllar shadows appear small and the apex low. The hilat· shadows. 
l'onned by the right and left main branches of the pulmonm·y ai'Lc••·y. 
arc increased and the markings of their branches can be followc•d fo1· 
some distance into the lung fields. 

The influence of the respiratory movements on the position of Llll' 
lll'art and hilar shadows is seen to be diminished on fluorosl'opic· 
c•xamination. 

Electrocardiographic signs: Chronic emphysema can produce allc••·
alions in the electrocardiogram, resulting primarily from chant.(l'S in 
the position of the heart, and which are somewhat similar to LhoNc' 
produced by right ventricular hypertrophy. 
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The asthmatic P wave: P is peaked, its two hmndws forminl-( a 
sharp edge. Its width does not exceed normal limits, and ils ampli
tude is not higher than 2 mm in D2 and 1 mm in Da. The fad lhal 
this altered P wave is frequently encountered alone, without chanl-(es 
in the QRS complex, shows that it is not produced by an increased 
pressure in the right auricle hut that it is merely a result of the 
rotation of the heart. 

Changes in QRS complex which may derive from the rotation of 
the heart around its different axes: 

a. Clockwise rotation around its antero-posterior axis; conse
quently the axis of the QRS complex deviates to the right, never ex
ceeding, however, + 90°. 

h. Clockwise rotation around its long axis producing an S1Qa 
pattern; precordial leads through V 5 or V 6 may face the right epi
cardial surface. A deep S may he found over the entire precordium: 
rS patterns in the right and rS and RS patterns in the left precordial 
leads. 

c. Backward rotation of the apex around the transverse axis 
producing an S pattern in D1, 2, 3. 

Infrequently, in extreme rotations, the following patterns may be 
encountered: 

Downward T wave in D2, 3 or in D3 alone. 
Downward T wave in V1, 2, 3. 

S larger than R in V 5 or S more than twice the height of R in V 6. 

Incomplete right bundle branch block. 

It cannot be said however that a complete parallelism exists be
tween the electrocardiographic axis deviations and the anatomic 
position of the heart, as determined by fluoroscopic and x-ray ex
amination. 

b. Signs produced by hypertension in the pulmonary artery and 
right ventricular hypertrophy. 

In the chronic stage of asthma, particularly when chronic or fre
quent recurring acute infections of the bronchi complicate the dis
ease, permanent changes may occur in the cardiac and pulmonary 
circulation. 

The narrowing of the arterioles produced by marked emphysema 
causes an increased resistance in the pulmonary blood flow and 
hypertension in the pulmonary artery. The right ventricle adapts 
itself to this increased pressure and hypertrophies. This is called 
chronic cor pulmonale. 
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Umliolooic· {indino.~: Thl' mo~L ~~vidt>nl !'hnn~P in IIH• t•ndlolo~ic' 
pit'lnn· of Lh1• hl'nrl in Lhis slu~e is tlw t>nlnr~t'lliPill of Llw l'i~ht vc•n
lril'lc•: lht> nnlel'ior oblique posilion is Lite mosl suilnhh• in I'I'VI'IIIin~ 

1111' forwaJ'(I bulging of the right ventricle. 

or orr om VR VL Vp 

Jv- ~ ~~ ...,..,.... ~ 
Fig. 9. 

P pulmonale. 

mectrocardiographic signs: P Pulmonale: the P wave is Jll'alwd, 
llllllotched, not enlarged but taller than normal. This altemlion of tlu• 
I' wave results from hypertension, hypertrophy and enlar~t'llll'nl of 
lhe right auricle. 

The changes in the QRS complex are similar to those dl~S!'.riiH'd ln 
c'lllphysema although some criteria can be of significance in tiH' dif
fl'rentiation of these two conditions: 

a. A right axis deviation of the QRS complex of more than 11 0" 
C'an he considered as pathognomonic for cor pulmonale. 

h. A left axis deviation of the T wave-a downward T wave in I>~ 

and D3 or in D3 alone-is typical for a right ventricular hypertrophy 
when the distension of the thorax is not pronounced, when it is 111'
C'ompanied by P pulmonale, or if it persists when the clinical symp
loms of emphysema tend to diminish. 

c. Right heart failure. 

Although generally the heart muscle can maintain a satisfadot·y 
circulation even in severe cases of asthma of long duration, in sonH' 
patients, usually on the occasion of a severe attack, a status asthmn
Licus or an acute bronchitis, the hypertrophied right heart mus<'lt• 
becomes unable to compensate for the increased tension in the pul
monary circulation and right heart failure occurs. 

The first clinical sign usually is a tenderness or a sharp pain felt 
in the right hypochodrium even before the liver is enlarged. Tlw 
dyspnea becomes more pronounced especially on exertion, excilt~

ment, or in recumbent position. Cyanosis is more marked particulm·ly 
at the lips, ears, and extremities. 

The pulse rate is rapid and generally regular, the arterial blood 
pressure is usually decreased while the venous pressure is ahnot·m
ally high. The neck veins are engorged, the liver is increased in sizt•, 
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Fig. 10. 
Roentgenogram of an asthmatic patient aged 52 with emphysema 

and right heart failure. 

reaching at times the level of the umbilicus; edema of the lower ex
tremities and in severe cases ascites are found. The apex of the heart 
is displaced to the left, and on auscultation sometimes a gallop 
rhythm or a systolic murmur can be heard in the region of the 
xiphoid process. Oliguria is always present and the urine examina
tion frequently reveals the presence of albumen. 

Radiologic signs: The silhouette of the heart is enlarged in toto 
and acquires a triangular shape. On the anterior oblique view the 
abnormal enlargement of the pulmonary artery and of the right 
ventricle can best be evidenced. The lung fields appear clear and 
contrast with the marked hilar shadows. 
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l•.'lt•t·lrllt'lll'tlillfll'll/lflil' .~iflll.~: I. Si~-tns of ri~-thl uul'il'ulnl' si ruin: lh1• 
I' \\'11\'1' is lull unci pt•nlu•d in 1>~. :1 unci VF, und hiphusil' ( 1 ) hut nul 
•·•llnl'l-(l'd in lht• pl't•t•.ordial lt•ads. 

~. Si~-tns of l'if.(ht vent1·it'uJ:u· strain: I>Pvialion of llw ().US axiH lo 
lhl' ri~-thl, whilt~ llw axis of the T waws devialt•s to llw lt•l'l. Tht• HIS 
rulio in lhl' r·ight precordial leads is larger than I, or· an rS paltt•l'll 
is pi't'sl'nt in the precordial leads from V1 thi'Ough Vu. 

Charaelcrislie findings in right heart failure due to asthma lll't•: 
a. A pronounced right axis deviation of the ().HS complt•x, fi'Om 

I lfi" to 170 o. 

h. A pronounced left axis deviation of the T waves, from ·Ill" 
lo 70°. 

c. The presence of simultaneous signs of right auricular mul wn
lricular strain. 

d. The frequent occurrence of an incomplete right hundll' hrnlwh 
hlock. 

Dr D.[ D,m VR Vt. VF 

"'"(" + 4v. ~ 1""" 4--
'4 v2 v3 v4 v5 v6 

~~tr--r-tr 
Fig. 11. 

E.K.G. in chronic right heart failure. 

Il. Examination of the Heart During the Attack. 

The pressure of the alveoli, overly inflated with air and distendt•d, 
on the thin peripheral branches of the pulmonary artery, caust•s an 
increased tension in the pulmonary circulation. The obstruction 1111 

the other side of the smaller bronchi and bronchioli causes a stall• 
of hypoxia and decreased oxygen saturation of the arterial blood. 
This produces a reflex constriction of the arterioles of the pulmo
nary circulation and increases the tension still further. 

As a result of the acute emphysema the position of the hl'al'l 
undergoes changes in its position. The heart becomes vertical; as llw 
diminished area of functioning lung tissue causes compcnsnto1·y 
hyperventilation, the diaphragm descends, pulling the heart in 11 

vertical position. During this movement the heart rotates around 
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its long axis, the right heart takes an anterior position nnd Llw h•fl 
ventricle a more posterior one. Moreover, the heart tums ai'Ound its 
transverse axis, the apex rotating backwards. 

Radiologic signs: The radiologic appearance of the heart is the 
same as in chronic emphysema, although the changes in position arc 
frequently more pronounced. In very severe dyspnea the elongation 
of the heart can be so pronounced that it looks like a rod, pos
sessing almost the same diameter over its entire length. The en
gorgement of the blood vessels produces dark hilar shadows which 
are in contrast with the clear lung fields. 

Electrocardiographic signs: The electrocardiographic alterations 
during an acute attack proceed from the rotation of the heart 
around its different axes. As a result a complete normal heart may 
show gross variations on an electrocardiogram taken during an 
attack. The alterations which may be encountered are the same as 
those described under emphysema. 

Unless permanent lesions are present, the hypertension in the pul
monary artery and the radiologic and electrocardiographic altera
tions return to normal as soon as the attack subsides. 

Status asthmaticus. 

The radiologic and electrocardiographic variations provoked by 
an acute attack are also encountered in status asthmaticus but 
generally in a more pronounced form. 

The intra-alveolar pressure may reach such levels that in spite 
of the distension of the thorax, the intra-thoracal pressure may rise 
above the tension in the right ventricle inducing peripheral venous 
congestion. 

Fig. 12. 
E.K.G. in status asthmaticus. 
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In run• inslnnt•t•s lht• sutltlt•n mnssivt• ohslnlt'lion of lht• pulmonnt·y 
t'il't·ulnlion may he suffit•it•nl Lo I'HIISt' a tlilalalion of Llw l'iJ(hl Vt'll
ll'it•lt• sut'h as t•twounlt•t't•tl in t•xlt•nsivt• pulmonm·y t•mholism, J(ivinf( 
rist' lo 11 t•ontlilion t•allt•tl aeute eot' pulmonalt•. If this situation pm·
sisls for some Lime the eomplclc pidurc of rifo(ht heart fuihll't' muy 
t•nstW. 

DrFFimENTIAL DrAGNosrs 

A llhough in the majority of cases the diagnosis of asthma t•nn 
c•asily he made on the basis of the history and the curt•t.mt nwthods 
of investigation, some patients present themselves with complninls 
of tlyspnea and wheezing, whose symptoms are caused hy anotht•t· 
underlying disease. 

As, in our opinion, the term asthma should he employed only 
when referring to the illness which has been defined in the lwf(in
uing of this chapter, all organic or other diseases which rnny nl 
limes cause dyspnea or wheezing should be considered in the clif
ft•t·ential diagnosis and not, as is seen at times, in the classifknlion 
of asthma. 

Conditions which may present a differential diagnostic prohh•m 
arc mainly those where the bronchial obstruction is caust.•d hy 
lumors, foreign bodies, or compression; dyspnea of cardiac ol'if(in 
and some pulmonary diseases may also have to be considered in llw 
differential diagnosis. 

a. Bronchial obstruction caused by organic diseases, compression, 
or foreign bodies. 

Symptomatology produced by obstructive causes other than 
asthma, located within or outside the respiratory tract, may be some
what similar to the asthmatic symptoms. These include benign and 
malignant bronchial and lung tumors, foreign bodies, tracheobron
chial stenosis, diphtheric or pseudocroup, compression of a bronchus 
or the trachea by a retropharyngeal abscess, aortic aneurysm, en
larged hilar or mediastinal lymph nodes, a substernal goiter, an en
larged thymus etc. 

In case the obstruction is localized either in the laryngo-pharynx, 
the larynx, or upper part of the trachea, an indrawing of the supra
sternal notch and supraclavicular spaces is often obvious durinf( 
inspiration which is generally not present when the obstruction is 
located lower; wheezing in those cases is generally absent. 

In infants a constant wheezing, not relieved by bronchodilalinf( 
drugs, may sometimes be produced by an enlarged thymus or en
larged tracheo-bronchial lymph nodes of tuberculous or other in
fectious origin. 
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Bronchiogenic carcinomas o1· benign hl'ont"hial llllllol's su1'11 as 
adenomas, fibromas, chondromas, myomas, or lll'lll'ogpnil' LIIIIIOJ's, 

may produce dyspnea and wheezing, mostly unilalel'al. \VIwn llw 
complaints start at an older age, or when the physical elu•sl findinl-(s 
are unilateral, the possibility of a bronchial neoplasm should always 
be kept in mind. 

In these various conditions the chest x-rays, eventually aflcl' in
troduction of lipiodol in the bronchi, as well as the laryngo- o1· 
bronchoscopic examination, eventually with removal of a biopsy 
specimen for histologic study, examination of the sputum for malig
nant cells etc., generally will reveal the true nature of the disease. 

b. Dyspnea of cardiac origin. 

Hemodynamic circulatory changes act on the respiration, just as 
respiratory changes affect circulation. Heart and lungs indeed are 
anatomically and physiologically related, their function consisting 
in the circulation and oxidation of the blood. Consequently the 
symptoms arising both from pulmonary and cardiac insufficiency, 
essentially expressed in anoxia, although resulting in both condi
tions from a different underlying physiological process, may resem
ble each other so closely, that it is often difficult to differentiate 
the one from the other. This becomes even more difficult when both 
conditions coexist as is the case in chronic asthma, with degenerative 
lesions of the lung tissues, in which the condition becomes compli
cated by a chronic cor pulmonale. It may be almost impossible in 
those cases to state to what extent the signs and symptoms are due 
to pulmonary or to cardiac insufficiency, which is nevertheless of 
great importance in order to provide these patients with adequate 
treatment. 

Laboratory tests which may be of aid in the differentiation of 
these two conditions are the measurement of the venous pressure, 
which is elevated in cardiac insufficiency, and the circulation time, 
arm-to-tongue or arm-to-lung time, which is prolonged in this latter 
condition. Pulmonary function studies and electrocardiographic exa
mination may also be helpful. 

In more advanced cases the appearance of peripheral edema, an 
enlarged tender liver, ascites and engorgement of the great veins, 
dilatation of the pulmonary artery and right ventricle on the x-ray, 
are clear indications of cardiac failure. 

Acute failure of the left ventricle, occurring mostly at night in 
recumbency, may give rise to a symptom complex resembling an 
acute asthmatic attack, and which is caused by the sudden pulmo
nary vascular engorgement. Their differentiation is, however, of ut-
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111o~l impol'lullt'l' und 1111' fnihll't' lo do so mny ht• fnlul lo lht• 
pul it•nl. 

'l'ht• history of lht• onsd of symptoms at an oldt•l' ngt•, IIH• pl't'Nt'lll't' 
on physil'al I'Xamination of ahundanl moist nllt•s nl holh lt111j.( 
hust•s, lht• l'haradt•r of the wheezing whkh is more t~oni'N<' nnd 
nsually lal'ks llw sihilant high pikh f<•atUI'I', llw findinlo( of 11 

nlal'kl'dly <•nl:u·ged head and eventually of other eardiovnN<'IIhll' 
dist•as<•s, !'specially those involving the left ventl'iele (hypl'rlt~nsiw 
and t~o1·on:u·y hem·t diseases, aortic regurgitation elc.), the prolonj.(t•d 
('il't'lllalion time, the elevated venous pressure, and the all<•1·ations in 
lilt• l'ledrocardiographic pattern are the basic points in llw difl't•t·
''111 ial diagnosis. The x-ray of the thorax is also helpful in dt•h••·
mining the cardiac enlargement and gives useful information <~on
,.,.,·ning the congestion of the lungs (accentuation of the hila•· shn
dows and adjacent lung markings, in extreme cases even pulmonni'Y 
Pdt•ma). 

Likewise the initial manifestations of chronic left ventl'it•ulnl' fnll
un·, under the effect of strains of various kinds ( hypt•t·Lt•nsion, 
,·alvular defects etc.) refer generally to the lungs. The Jll'!'dominnnl 
symptom caused by a failing left ventricle is dyspnea, <'alls!'d pl'i
rnarily by congestion of the pulmonary circulation. This shorlnt•ss 
of hreath is produced at the beginning by only moderate t'Xt'l'lion, 
hut with increasing failure it comes on slight effort and finally <'V<'Il 
when the patient is completely at rest. It is more pronouJW<•d in 
n·cumbent position as the engorgement of the pulmonary l'in·ulnlion 
I hen increases. 

(', Other bronchopulmonary diseases. 

Bronchopulmonary diseases which at times may produce symp
toms simulating asthma include pneumoconiosis, pneumonitis, in
fectious bronchitis, emphysema, the hyperventilation syndJ'om<', 
tuberculous tracheobronchitis etc. Here also the x-ray, the hrolwlw
sl'opy and the sputum examination will enable the diagnosis to ht• 
l'stablished. 

The author wishes to express his indebtedness to L. Billiet M.I>. and 
.1. Van Den Eynde M.D. for their assistance. 
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SPI•:CIFIC TREATMENT OF BRONCHIAL ASTHMA 

By 

E.BRUUN 

Copenhagen 

\VIwn the allergologic diagnostic methods have revealed otw ot• 
.,,.,·p•·al allergens to be the cause of the patient's condition, then~ nn~ 
I wo possibilities of specific anti-allergic treatment: the elimirwlio11 
lrt'lllment, which endeavors to keep the patient away from llw nl
lt'l'gt•n, and the specific hyposensitization, which attempts lo f(t'tUiu
ally •·cduce his hypersensitiveness. Under practical condition!! the• 
ln·alment is not always an either-or; the two methods of tn•nlnwnl 
1nay often successfully supplement one another. 

ELIMINATION TREATMENT 

In dealing with this form of treatment it has not been possible lo 
nmsider solely the elimination treatment of bronchial asthma. The 
allergic disorders are so closely related that it has been occasionally 
nPecssary to include other allergic manifestations as well. Generally 
speaking, however, the writer has attempted to confine himself to 
I he elimination treatment of bronchial asthma. 

Animals, animal hair, feathers.-Every cause of the disease 
should be removed when at all possible. When the diagnostic tests 
have shown, for instance, that the patient's asthma may be due to 
llw family dog or cat, the doctor should use all of his authority to 
have the animal removed. True, a favourable result cannot always 
he expected immediately, as animal hair will remain in the furniture, 
t'arpets and other household belongings long after the domestic 
animal has been removed, but elimination is decidedly the most 
rational form of treatment. If the cause of the patient's asthma is 
found to be such a domestic animal, it is henceforth advisable to 
administer a series of hyposensitizing injections, at the same time as 
lhe animal is removed. In addition the patient should be asked to 
arrange for repeated "spring-cleaning" in his home, so that most of 
I he animal hair may be eliminated. 

Furthermore, it should be impressed upon the patient that the 
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elimination must be consistent. ll is, for· inslallt'l', of no :ulvanlnf.(t' 
to a patient allergic to feathers to use a lerylene quill if he t•onlinut•s 
to employ a down pillow, or if his wife sleeps beside him usinf.( a 
feather quilt or pillow. All feathers and down should he removed 
from the bedroom and, if possible, from the other bedrooms as well. 
What has been stated above in the case of animal hair applies in 
the same manner to feather allergy, a good result cannot he expected 
the first night. 

Attention should moreover be drawn to the fact that the absence 
of feathers in the bedroom is insufficient if the patient retains his 
lovebirds or canaries. Those who have never possessed cage birds 
do not reaHze how much the air may be contaminated by feather 
particles even by keeping a few birds. 

It should also be remembered to warn feather allergic patients 
against the use of down-powder-puffs. One of the writer's patients 
with feather allergy had carried through a strict featherless regimen 
and had been hyposensitized with feather extracts-all in vain
until one day in the consulting room she powdered her face with a 
powder-puff of swansdown. As soon as it was removed, her symp
toms were entirely relieved. 

On the whole it must be said that to be able to carry through a 
strict elimination, the doctor must have a thorough knowledge as 
to the presence of the possible allergens in the patient's surroundings 
and clothes, and must make himself thoroughly acquainted with his 
habits, hobbies and interests. 

Clothes.-Although allergy to wool and cotton-wool is not in
frequent, clothes made of these materials do not necessarily give 
rise to allergic symptoms. The reason for this presumably is that 
in manufacturing, the materials undergo such thorough cleaning, 
bleaching, and dyeing processes that the active allergen is destroyed. 
The patients often relate that they do not feel any discomfort when 
wearing woolen or cotton-wool underwear, although knitting with 
woolen or cotton yarn produces asthma. It is, however, appropriate 
to advise wool allergic patients to avoid all fluffy woolen clothes, 
such as certain scarves and jumpers. 

Similar considerations apply, though to a less degree, to furs; a 
Persian lamb coat, for instance, can almost always be tolerated, even 
though the patient is allergic to wool, whereas those allergic to cats 
cannot tolerate fur coats of wild cat, ocelot or leopard. 

Silk allergy is rare in the northern countries but undoubtedly 
plays a greater role in the South. Orlons and perlons must be used 
as substitutes. The so called "buckram stiffening" composed of 
horsehair and used in men's tailored clothes may produce symptoms 
in patients allergic to horsehair. 
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t:r~.~lllt'lit·.~. ltt•ro.pirulor,y ullt•t·~y dut• lo t·o~lltl'lil'~ wu~ Jll't•viouNiy 
111o1'c• ft't'l(llt'lll lh1111 ul pt·•·~t·nl. a~ Ol'l'is rool is now l'liminnll~d from 
111o~l t'OSIIII'lil' p1·oduds. llmay he poinlt•d oul, howevm·, lhul in N(lilt• 
of ull IIH'dkal w:u·nings, on·is rool is still hl'ing used. In Llw sulllllll'l' 
of I !lfJii the wrilt~•· visited one of lhc large Frcneh pcrfunw 11nd 
powdt•t· factories and to his amazement found that orris I'Ool wu~ 
llst•d as the hasic substance in a great proportion of the products of 
ll11· fadory. Fortunately, superior qualities of powder, made wilhoul 
orris root, arc available, but it should be realized that powdcl' in 
whieh il still constitutes the basic ingredient continues to he sold. 

(irl'asc paint contained, at least previously, lycopodium, and, liS 

c·arly as 1935, cases of lycopodium allergy were described in nelm'H 
~~~· Salcn (38). Pharmaceutical chemists, too, may be exposed to 
s••nsitization to this product, which is used as an excipient for 
pi lis. 

Lipstick allergy has been described several times, amonfo( ollll't's 
hy Pirila (35). The writer himself has seen a case of chronie m~dt•m11 
of lhe lips resulting from the use of lipstick and another t~ast• of 
cH•dema of the eyebrows and forehead caused by an eyebrow pendl. 
These were cases of contact allergy to the dye in the sticks. On tht• 
whole, cosmetics produce contact allergy (resulting in dermatitis) 
more frequently than respiratory allergy. 

Furniture.-Furniture covers, especially those containing hoi'St'· 
hair as a reinforcing material, will, upon becoming worn, fill the 11i1· 
in lhe rooms with particles of horsehair. The doctor therefore should 
nol accept the patient's assertion that he has never had any contud 
with horses, and that for this reason the diagnosis of horsehair allt~l·
gy cannot be correct, as it may develop in patients who have ncvm· 
st•en a horse. Horsehair is also still being used frequently in mattrt~ss 
stuffing, and an old mattress containing it is repeatedly the cause of 
l he patient's nocturnal attacks of asthma. Cowhair may be found in 
l he homes as well. It was previously used in the manufacture of fell, 
and old, dusty felt may henceforth give rise to cowhair allergy in 
a patient who similarly has never come into contact with this 
animal. 

Upholstery is another cause of allergic symptoms. Various specit•s 
of African grasses and palm leaves are used in upholstery and may 
produce allergic symptoms in upholsterers. This is possibly a pollen 
allergy, as microscopical examination may reveal the presence of 
pollen on the grass and palm leaves. 

Indoor plants.-The eczema-producing antigen in Primula oh
conica is well known, but there are also other plants which contain 
substances with antigenic properties, e.g., rose geranium. It is doubt
ful, however, whether these plants produce asthma, although nil 
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grasses and flowers may, of course, give rise lo pollen asthma wht•n 
kept in rooms. 

Foodstuffs.-There is little doubt that food allergy plays a gt•t•alt•t· 
part in allergic disorders than hitherto supposed. The more one 
studies this problem, the more one becomes convinced of its im
portance. The reason why food allergy has been relatively neglected 
by most workers (except by certain authors like Coca (7), Rinkel 
(36), and Rowe (37)) is presumably that this concept has indeed 
been known but considered rather exceptional, occurring mostly in 
the form of an allergy to shellfish and fish or to cow's milk in 
infants and being of no appreciable importance in general allergo
logic treatment. This opinion is undoubtedly wrong. In regard to 
the recognition of the importance of food allergy, we are today at 
the same stage as we were 25 years ago concerning the significance 
of the inhalants in asthma. The relatively exceptional cases of 
asthma attributed to cat or dog hair sensitivity etc., were recognized, 
but the innumerable cases due to allergy to house dust, moulds and 
feathers, things to which the patients are exposed in daily life and 
which generally cannot be avoided were unknown. 

The evolution of food allergy will undoubtedly follow the same 
lines in the near future. It is not the occasionally consumed foods 
which should be investigated primarily, but those composing the 
daily nourishment: cereals, rye and wheat, milk, egg, meat, fruit, 
vegetables, and potatoes. Allergy to these aliments is without doubt 
much more common than previously supposed. 

The diagnosis is not as difficult as may be believed. Contrary to 
many other authors, I must emphasize that the methods of cutaneous 
diagnosis are not quite as worthless as has been alleged by some; 
moreover, when the patient has become symptom-free after an 
elimination diet, it is not difficult to verify the diagnosis by means 
of provocation tests. 

Of great importance in the treatment of food allergy is the com
position of the elimination diet. If a patient is allergic to eggs, it 
would be short-sighted to allow a full diet minus eggs, for he would 
then, with a clear conscience, eat foods containing eggs, for instance 
thick soups and cakes. Furthermore, he may present allergic re
actions to foodstuffs other than eggs, namely various foods for 
which he has not been examined, since the examination is necessarily 
limited. The diet should therefore consist only of the foods to which 
the patient has shown a negative skin reaction and those which he 
states have previously agreed with him. This diet should be strictly 
observed for at least one month before conclusions may be drawn as 
to its effect. Thereafter a more varied diet may gradually be com
posed. 
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11 11111~· sl't'lll t'XIII-(1-(I'I'IIII'd lo l't'qllil't' lhul lht• dil'l Ill' udht•r't•d In 
for 11 111011lh: in most t•linics lht• pt•riod is t•onfint•d to;, Ill dnyH, 
uflt·r· whil'h additional foods an• allowt•tl. IL musl ht• admillt•d lhnl 
11 l'linit•al l't•sull is oflen evidt'IH~t·d within a few days, hul t•nst•s hnvt• 
also hl't~n ohst•r·vpd where Lhe improvement did nol m·eur· until 
st'\'t•ral wt•eks had passed. In one of our· cases the urliearial emplions 
c·onlinuNI to appear one month after exposure to the allergen. Fin
ally, in serum sickness, where the influence of the allcl'f.(t•n <'1111 
r•·adily he determined as to its length of time, eruptions havP Juwn 
'it't'll up to 30 days after its administration. 

11 is inconceivable that the allergen should remain in the inleslinnl 
lrad for 30 days, and hardly probable that the foodstuff rem11in11 in 
1111~ organism in a decomposed or converted state for sul'h 11 lonj.l 
IH'riod of time; henceforth, it is more probable that a rt•lldion 
rut•ehanism is involved which, once started, may react also lo un
s pt•t·i fie stimuli. 

A fact, mentioned amongst others by Feinberg ( lfj), is oi'Lt•n oh
sr·rved: during certain periods, for instance the hay fever st'II!IOII, 
patients with hay fever may present symptoms of food allm·~o~y. 

I hough they do not have these symptoms during the rest of tlw 
year. This means that these patients have a latent food allergy whkh 
ht•comes manifest at certain periods. In such cases the palienl!l 
should, of course, adhere to the diet only "during the season" or· 
"in the period". 

Recurrent food allergy.-Similarly, patients are encounter·t•d 
who do not tolerate certain kinds of food during some periods of 
I heir lives, whereas it agrees with them at other times. Bruun & 
Drugsted ( 5) reported a patient who had attacks of Quineke's 
oedema after eating eggs from 1932-34, 1941-42, and again fi'Om 
I !149-50, whereas she could eat them without developing trouhlt~
some symptoms during the intervening years. 

Drug allergy.-Many severe, sometimes fatal, cases of asthma 
have been caused by allergy to acetylsalicylic acid, and it is need
less to say that patients allergic to salicyl preparations should avoid 
I hese; the same applies, of course, to other drugs, for instnnee, 
harbiturates, iodine, bromine, and codeine. Generally it is not diffi
cult to ascertain allergy to acetylsalicylic acid preparations, but it 
may be difficult to decide whether a patient is allergic, e.g., to iodine 
or· bromine, when function tests with these substances are to ht~ 

made (bronchography, bromsulphalein test). As the cutaneous tests 
with iodine and bromine are of no value, the precaution should 
he taken to administer a trial dose one or two days before the t•x
amination. When iodine allergy is suspected, 0.5 g. of potassium 
iodide may be administered up to three times in 24 hours; in Llw 

18* 
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absence of signs of urticaria, ot•tkma or asthma, lht• h•·ont'holo(l'llph~· 

may be performed the next day, hut ad•·cnalinc should always he ut. 
hand. Similarly, one-tenth of the dose of bromsulphalein to Jw us<•cl 
for the test may be injected 24 hours prior to the actual examina
tion; if this small dose produces no allergic symptoms, the test muy 
be performed. 

Penicillin and streptomycin allergy also require watchfulness. In 
dealing with drug allergy it may be mention~d that cow's milk may 
contain penicillin, so that a patient sensitive to it may develop 
symptoms after drinking milk, though he is not allergic to mill<. 
The minimal amounts of penicillin added to the poliomyelitis vac
cine may also give rise to allergic symptoms (Lorenzen (29)). 

House dust, moulds.-The inhalation allergens which are con
stantly present in the air are difficult to eliminate. In many coun
tries, house dust is the most frequent cause of asthma. The concept 
of house dust in itself is difficult to define as an allergologic entity, 
and in quite a number of cases it has been possible to demonstrate 
certain elements in the house dust, for instance, animal hair or 
moulds, to be the cause of the allergy. These are not actually cases 
of house dust allergy. It is, however, a well-known fact that ordina
rily this is not the case, so that house dust itself must be considered 
as the cause of the allergy-and it is undoubtedly a specific factor. 

In cases of house dust allergy a thorough cleaning of the house 
should be carried through. Dust traps, such as door curtains and 
old worn carpets and rugs should be discarded. The wall paper 
should be removed, and the walls painted with oil or plastic paint. 
Old furniture which the patient is reluctant to part with may be 
impregnated against dust with various agents, for instance the 
American preparation, "Dust Seal". \Vith regard to mould allergy 
in patients living in damp houses, however, these measures are not 
always helpful and even a thorough insulation of the house may be 
insufficient. The patient should then be advised to move to another 
house, possibly to another part of the country. A stay in a mountain
ous region with a dry and stable climate has generally a beneficial 
effect on asthmatics, and if it is possible for a patient to establish 
himself permanently in such regions, he should be urged to do so. 
If this cannot be done, intermittent stays at suitable health resorts 
may also be advantageous. 

In Denmark we have at our disposal three homes for asthmatic 
children, two in our own country and a third in the Norwegian 
mountains. Although a number of these children have a recurrence 
of their disease upon returning to their usual surroundings, an ana
lysis has shown that 55 per cent of the Danish asthmatic children 
sent to the health resort in Norway presented an improvement 
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111'11111~ 111 11'11~1 one• ,\'e'lll'. The• clllrlllion of the• ~lay i~ of C'~~e·n 

!lad i1nporlune•e•: in the• unuly~i~ I'C•t'e•aTc•cl lo ahm·C' lhl' palic••ll~ h11cl 
lt'lllldlll'cl in Norway for ·I month~. 

In e·oaiJH•dion with Lhe deseriplion of Lhe c•liminalion LJ·caluwnL it 
IIIII.Y hi' mentioned what might he termed "Lhe •·evc•rsc of eliminu
liou", namely, ehronie exposure of a suffieient degn•e, whieh np
parc·nlly c•xerts a beneficial effect. By way of example, hay fcve1· i11 
lc·~.s c·ommon in the rural than in the urhan population, and hee
J,c·e•pe·rs seldomly become allergic to bee-stings. The constant t~x

posllrc' probably acts as a hyposensitization. If, on the othc1· hnnd, 
llw I' X posure becomes too massive, the organism may react allc•l't(k
ally, as is relatively often the case in bakers who develop l'lou I' 
asthma. 

SPECIFIC HYPOSENSITIZATION 

1111 podernzic Hyposensitization. 

'l'echnique.~When the diagnosis has been established and lhe• 
:cl lc·rgcn provoking the attacks has been found on the basis of tlw 
pasl history, cutaneous reactions and exposure and provol'ation 
lc'sls, an allergometrical titration in the skin is made in ordc•l' to 
dl'lcrmine the initial dose for hyposensitization. Intradermal tc•sls 
arc· performed with a series of dilutions of the allergen, for examplt', 
I: 10,000,000 - 1: 1,000,000 - 1: 100,000 - 1: 10,000 - I: 1,000. The• 
hyposensitization is generally commenced with the lowest conec•n
lralion producing a positive reaction, as a rule, I: 1,000,000 or· 
I : 100,000. A hypodermic injection of O.I ml. of this dilution is 
given, and injections are then administered about every other duy, 
0.~ -0.4-0.7 ml. being injected in sequence, followed by 0.1 --0.2 
O.t- 0.7 ml. of the next concentration, and so on. 

This progressive dosage requires, however, that any possible local 
reaction at the site of the injection should be closely observed. Thc• 
patient is therefore requested to inspect the site of injection fro111 
half an hour to one hour and again I2 hours after the injeetion. 
Before the next one is administered, the patient should alway.~ Ill' 
asked whether he has had any appreciable local or focal reaction 
after his previous injection. If so, the dosage must not be incrl'asC'cl, 
and an injection of the same strength as the last one should he• 
given; sometimes the same dose has to be injected three or fm11· 
limes before it can be increased. With the concentrations 1: 1,000 
and I: IOO it is advisable to be even more cautious, and, perhaps, lo 
increase the dose only by O.I ml. each time. 
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It has often been surprisingly observed thal a ehange from 
one concentration to the next-e.g. 1: 1,000 0.1 m! after .I : lO,()()() 

0.7 ml.-may cause a vigorous local reaction to 1:1,000 0.1 m!., 
though the preceding injection did not produce any. The explana
tion seems to be that the antigen adheres to the glass wall of the 
vial in quantities which cannot be given in per cent; apparently a 
constant dilution of the extract takes place in regard to its antigen 
content. This means that the lesser the amount of extract in the 
vial, the greater proportionately is the amount of antigen that ad
heres to the glass wall (N. Hjorth (27)). As the hyposensitization 
treatment will generally be continued from a half empty or almost 
empty vial to a full one, the allergen dosage is consequently not in
creased quantitatively as desired, but by more than intended. In
vestigations on these phenomena are in progress and have not as yet 
been concluded; it may, however, be pointed out that caution should 
be taken when treatment is continued with another concentration 
of the allergen. 

The entire treatment requires tolerance on behalf of the patient 
as well as the doctor, but when the above mentioned precautions are 
observed, it should be possible to eliminate severe systemic reactions, 
provided, of course, that intravenous injection is avoided. In Den
mark the general practitioners largely perform the hyposensitizing 
injections according to the directions given by the allergologist and 
based on the methods mentioned above. The cooperation between 
specialists and general practitioners is excellent. 

The hyposensitizing injections are given hypodermically on the 
dorsal side of the forearm. Though it must otherwise be considered 
a technical error, there are two reasons why the forearm has been 
chosen as the site of injection: first a possible local reaction can 
more easily be read in the tenser tissue of the forearm than on the 
thigh, secondly,-and this was decisive as to the choice of the site 
of injection-a possible constitutional reaction can more effectively 
be treated as the forearm can readily be isolated from the rest of the 
organism by means of a rubber-tube tourniquet (see Risks p. 287). 

When the highest dose which the patient can tolerate has been 
reached-generally 1: 100 0.4 - 0.5 - 0.6 or 0. 7 ml.-treatment is 
continued with this strength as a maintenance dose once every 
second, third or fourth week, perhaps for years. 

For many years Hansel has advocated the so-called "small dosage 
therapy"; a treatment consisting of repeated injections of small 
quantities of antigen, always of the same dosage. The theoretical 
foundation of this theory is that the immunological reactions of the 
organism apparently adapts to small as well as to large quantities 
of the antigen and results in the same clinical response (21 a). The 
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lld\'lllliiiW' ol' lhis 111C'Ihod ol' ll't':llllle'lll is lhul il t•xc·hult's ulnwsl 
c·lllil'l'l,v lht' risl• of syslt'lllit'. readions. 

llowc•vt'l'. it has heen shown hy Franklancl (I H) that a hilo(h closujott• 
ol' pollen ex lrael gave significan Lly helter l't'sulls in llw ln•ulnu•nl 
ol' hol h hay fever and hay asthma than a low dosage st'lwnw, unci 
I liP same applies to the treatment of other types of asthma ( Bn11111). 

\V ht'n the highest dose of the allergen has been reaehed unci it 
has heen explained to the patient that he has to conlinuc· the in
jc·c·.l.ions at intervals of 2, 3 or 4 weeks, the question arises: "llow 
long must one continue in this manner?" Until present no ddinilc• 
rn 1!-s have been established; on the basis of many years of eX))('I'it•lle't' 
we• endeavor in Copenhagen to carry through the hyposensilizulion 
until the patient has been free of symptoms for at least mw yeu1·, 
whilst at the same time a definite decrease of the cutaneous allt•I'J.(Y 
is ascertained (see also the section on clinical results). 

I{ 11 sh-H yposensitization. 

Specific hyposensitization has the drawback that a long pc•riod 
ol' time is generally required before a clinical result is ohtainPcl. If 
I he injections are given at 2 or 3 days interval, it takes from 2 lo a 
nwnths before the maximal dosage is reached. In 1930 Freeman ( Ill) 
introduced the so-called rush-hyposensitization, whereby 4 to li in
jt'dions are administered daily. In this way the maximal dose t'an ht• 
rt'ached in less than a week, and the clinical results are claimed In 
he as good as with the ordinary form of treatment. Howeve1·, thc• 
risk of troublesome local and systemic reactions in the cmust• of 
lreatment is highly increased, and the method should, thcnoforc•. 
only be used if the patient is hospitalized. 

In several cases the principle of the rush-method can successful I~, 
he combined with the usual form of treatment, so that injections arc• 
given 2 to 3 times daily at the beginning of the hyposensitization 
when the risk of systemic reactions is lowest, and the intervals hc•
tween injections are later extended to several days when local l"t':tt'
lions begin to appear. 

Mode of Action of Specific Hyposensitization. 

In an animal which has survived an anaphylactic shock a rcdut'
lion in the amount of anaphylactic antibodies can be ascertained im
mediately after the shock, in many cases they cannot be evidenced 
any more at all. The animal has thus become anti-anaphylaetic Ol' 

desensitized. Such a complete desensitization cannot be seen in lhc· 
allergic patient; generally no reduetion in the amount of circulalinf.( 
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antibodies can be demonstrated after an allergic shod<, and in sollll' 
cases the Prausnitz-Kiistner reaction is even more pronounecd nfl<•r· 
a successful hyposensitization than it was before. The content of 
circulating reagins in the blood thus cannot provide information 
about the mode of action of specific hyposensitization. Anoth<.•r· 
factor which possibly might afford information is the content of 
reagins in the tissues, especially the skin, before and after specific 
hyposensitization. Most authors agree that the cutaneous reactivity 
is generally lowered after successful hyposensitization, although it 
must be admitted that in very rare cases it is increased. A fe~ 
authors mention that the cutaneous reactions are not impaired by 
hyposensitization, and Markow & Spain (33) maintained that the 
skin should be considered the constant factor and the antigen extract 
the variable one. They are of the opinion that the less pronounced 
cutaneous reactions after hyposensitization are due, not to a lowered 
content of reagins in the skin, but to the fact that in the course of 
time the strength of the allergen extract has been attenuated. In con
trast however with this view, mention may be made of Colme's ( 8) 
investigations as early as 1932 in hay fever patients, where he had 
secured the stability of the extract and where a definite reduction 
of the cutaneous allergy could be demonstrated in 91 per cent of the 
patients after specific hyposensitization. Harley (22) (1937) and 
Bruun & Lous (6) (1946) have made similar observations. Harley 
even considers that the content of reagins in the skin may disappear 
entirely after intensive treatment. 

Generally speaking, it may be said that a lowered cutaneous re
activity is seen after specific hyposensitization, and that there is, 
as a rule, parallelism between a good clinical result and a lowered 
cutaneous sensitivity. However, already in 1933 Colmes & Racke
mann (9) proposed the idea that the clinical effect of hyposensitiza
tion and the lowered cutaneous allergy following hyposensitization 
might depend on two different factors, independent of each other. 
This view is strongly supported by the discovery a few years later 
by Cooke and eo-workers ( 11) of the so-called blocking antibody. 
They showed that blood transfusions from hyposensitized hay fever 
patients might improve hay fever in non-hyposensitized patients. In 
16 out of 20 patients of the latter category a good clinical result was 
obtained with transfusion. The content of reagins in the blood of the 
recipients showed no or very slight changes, and thus the clinical 
result could not be attributed to a lowered amount of circulating 
antibodies. Cooke and eo-workers therefore thought that a special 
antibody was formed in the course of specific hyposensitization
"a peculiar blocking or inhibiting type of immune antibody that 
prevented the action of the allergen on the sensitizing antibody"-
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uud, wlll'll Jl·ausfi'ITI'd lo uou-llypoNI'IIsilizl'd ha~· fl'\'1'1' pnlil'llls, IIIIM 
hlol'ld11~ aulihody t'Xl'l'l1•d llw di11i1~al t'ffl~d. 

111 suhsi'IJIII'nl sludil~s Coolw and I'O-WOI'kt~•·s ( 11) showt•cl lhnl 
I h1• him· Id ng a nlibodies may dewlop in non-allt••·gil' pt•rsous wi I houl 
I h1• simultaneous formation of skin-st•nsitizing anlihoclit•s. llowt~VI'I', 
lo ohlain the formation of blocking antibodies in no•·mal indivicluniM, 
11 more intensive treatment is required than in allcrgk pntit•IIIM. 
l.oveless (:-Ul, :n) demonstrated that the blocking antibody is lht•I'IIHI· 
o.;lnhlt•, whereas the skin-sensitizing reagin is thermolabih•. 

'l'hl' disccl\'ery of the thermostable, blocking antibody, whkh hypo
llu·lil'ally inhibits the fixation between the antigen and the nnllll'nl 
llll'rmolabile antibody, was soon confirmed by other inwstignloi'M, 
although its clinical importance readily became the suhjed of cliM
c·Hssion. In 1941 Scully & Rackemann (42) demonstrat('() thnt lht•l'l' 
was no correlation between the amount of demonstrable hlol'ltlnlo( 
:nllihodies and the clinical result of specific hyposensitiznlion, 111111 
i 11 a I' a se of clinically successful hyposensitization (dust allt•J'!o(Y) vnn 
Dishoeck & Klein (14) (1943) could not evidence the fonnnllon of 
hlol'king antibodies . 

.\ nother fact seems difficult to interpret: if the favoul'llhle t•fft•t•l 
of specific hyposensitization is due to the formation of hlol'ldnjo( 
:1nlihodies, how then can these antibodies reduce the susceplihilily 
of the mucous membranes of the eyes and respiratory tnwl wilh
olll simultaneously producing a similar decrease in the sensitivity 
of the skin? 

This is a crucial point, and the question arises whether the spel'ifi1• 
h~·posensitization does not activate several, mutually indt•penclt•nl 
fadors, the lowered cutaneous allergy representing one facto1·, llw 
formation of blocking antibodies being caused by another. Prohnhly, 
"c'\'cral other factors which are still unknown are involved as wt•ll. 
Cooke (10) wrote (1947) about the blocking antibody: "Possibly it 
is a factor in clinical immunity, but in view of what has been snid 
I do not think there is yet sufficient proof that it is the most impm·tnnl 
factor ... Evidence has been submitted to show that there is sonw 
other unknown mechanism of immunity which operates in tlw 1'11111· 

plcte absence of demonstrable blocking antibody". 
In this connection, mention may be made of Wiener's and lll'idt•l

lwrger's investigations on antibody formation. Heidelberger (2:1, 24) 
worked with protein antigens in horses, and Wiener ( 4 7) dt•mon
slrated that rhesus-negative individuals who were sensitized with 
I he rhesus factor form two types of antibodies: ( 1) a dival<'n t lypt• 
\\'hich possesses points of resemblance to agglutinins; the sldn
s!'nsitizing reagins in allergic individuals belong to this group. ( 2) 
a monovalent type, termed glutinin; to this group belong the blol'l<-
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ing antibodies. These two types of antibodies can lu~ S!'paral!•d h~· 

simple methods, for example, dialysis ( Witebsky d al. ( 4H)). 
It has often been assumed that the allergic reaction should depl•nd 

on a lack of circulating antibodies, whose amount is insufficient 
to "neutralize" the invading antigen, and that the principle of hypo
sensitization treatment is to increase the amount of circulating anti
bodies. Although this theory has now been abandoned by most 
workers, it still emerges, and was mentioned as late as 1956 by Herx
heimer (26); it may therefore be briefly referred to here. It must he 
pointed out that it is not the amount of circulating natural anti
bodies which is increased by hyposensitization, but that blocking 
antibodies are formed; nor can it be the amount of circulating 
natural antibodies which is too small in the allergic state; it seems 
to be the amount of sessile, tissue-fixing antibodies which is too 
large. 

It might, of course, be tempting to assume that if large amounts of 
circulating antibodies had been available for "neutralization", no 
allergic reaction would appear. This theory cannot be correct, con
sidering, for instance, that in latent allergic individuals skin anti
bodies but no circulating antibodies can be demonstrated, hence it 
will be understood that the manifest allergic condition cannot be 
due to the lack of circulating antibodies. The latent allergic persons 
simply lack circulating antibodies, and they have no clinical symp
toms of allergy. 

Moreover, J. Blamoutier (I) has demonstrated that venoesections 
in patients with hay fever, performed immediately before or during 
the season, have a good, though transient, effect on hay fever. This 
contradicts the point of view that the allergic condition is due to 
a too small amount of circulating antibodies (as the venoesections 
must reduce it further). On the other hand, some of the clinical 
effect of venoesection may possibly be interpreted as a result of an 
increased secretion of ACTH. 

Summarizing, it may be said that in specific hyposensitization 
both blocking antibodies and bodies exerting an effect on the skin
sensitizing reagins are formed. In all probability other factors are 
included in the mechanism as well. 

Clinical Results. 

It is hardly likely that other forms of treatment exist whose ef
fectiveness has been more disputed than that of specific hyposensi
tization. This is not surprising when one considers how capricious 
a disease asthma is and bears in mind that it is only since the last 
10 to 20 years that the importance of a number of the common aller-
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J.lc'll'i ol' c'\'«'1',\'du~· life•, SIIC'II us llousc• dusl, lllnlllcls. fc·ulllc•rs, l'ic'. has 
ltc'l'll l'c•ul izl'cl, 

\\'c· arc• uow awal'c' of ll11• fai'L that a posili\'c' skin l'l'lll'liou 
ulolll' is not a suffil'ic•nl indil'alion fo1· h;ypos••nsitizalion. First of ull 
il is lll'c'c•ss:u·y Lhal Lhe posilin• sldn n•adions hc• c'ol'l'ohol'lllc•cl 
~~~· Ill•• palil'nl's history and prefemhly he eonl'il'llll'd hy a posilivc• 
pro\'cH'alion tc•sl. The whole eonccpl of lalc•nl :lllc••·gy passc•d 1111-
uolic·l'd until iL was described in 1 !135 by Sali•n & .Julllin-Dannfc•ll 
( ·10). and Llwrefon·, in the nineteen-twenties and well into llw Ill i •·-
1 ic•s, many disappointments were experienced in Llw tn•alnwnl. 
I 11 a 11umbcr of cases, hyposensitization was comnH'lll'l'd on a falsc• 
assumption, a more or less haphazard positive cut:uwous l'l'nd ion, 
and poor results were henceforth obtained. 

11 should moreover be realized that in asthma specifiC'. llyposc•nsi-
1 izalion is only effective in bronchial asthma, that it is, of •~ours••. 
inl'ffeetive in cardiac asthma and, similarly, that it can lH·a•· no c•ffc••·l 
in Pmphysema. A patient who suffers only from dysp1wa on c'XI'I'-· 
I ion cannot improve through hyposensitization. It is also ohvio11s 
lllal hyposensitization cannot influence purulent sinusitis, JHII'ulc•nl 
bronchitis and bronchiectasis. It is, however, still necessm·y to d•·aw 
allention to these facts as long as the allergologists arc rcpl'o:u·hc•d 
with poor results in the complications of asthma. 

After we have obtained better criteria for the indications of SJII'· 
l'ifie hyposensitization, the results improve correspondingly. IL must 
he constantly pointed out that all other forms of therapy, ineludinJ.( 
.\CTH and steroids, are symptomatic treatments, whereas the elimi
nation treatment and specific hyposensitization are the only nwlllods 
of causal therapy. 

It has moreover been realized that if the patient remains in Llw 
surroundings containing the provoking allergen, it is not suffi!'ic•nl 
lo earry through a hyposensitization up to the so-called maximal 
dose, and then to conclude the treatment. Even though the palic•nl 
has thus improved considerably, and is possibly free of symptoms, 
the hyposensitization should be continued for a long period, pmhahl~· 
for years. A distinction should be made here between two prineiph•s 
of treatment: ( 1) if the patient presents an allergic reaction Lo a 
factor \vhich is removed from his surroundings, e.g. a cat. short
term hyposensitization, lasting a few months after the cat has hec•n 
removed and until the patient is free of symptoms, will gCJwrall~· 
suffice; (2) if, on the other hand, the patient's disease is caused h~· 
an allergen which cannot be removed from his surroundings, sul'll 
as house dust, the hyposensitization must be continued for yc•:u·s. 
Tme, in these cases a good effect is generally seen afte•· sonw 
months, but experience has shown that a considerable numhl'l' of 
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Diagram I. 
Hcc. No. 662/44. ~ *1890. Asthma since 1933. Allergic to house dust. 
Ordinate: Average duration of asthma attacks (hours per month). 

Hypo= Specific Hyposensitization. See text page 284. 
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patients have a recurrence after a certain period of time. It seems, 
however, that repeated hyposensitization treatments increase the 
percentage of good results and it is likely moreover that prolonged 
h~•posensitization, lasting for years, can keep the patients symp
tom free or greatly improved for a number of years after the treat
ment has been concluded (Bruun (3, 4)). 

This may be illustrated by an example (Diagram 1). A woman, 
aged 54, consulted in 1944 the Clinic for Allergic Diseases, Copen
hagen, for bronchial asthma. Her complaints began in 1933, thus 
lasting 11 years. She presented a pronounced allergic reaction to 
house dust. During recent years she had been greatly affected by 
her disease; she stated that during these years she had severe attacks 
of asthma on the average of more than 5 days every month. From 
February to April, 1944, she was hyposensitized with house dust, 
and became free of symptoms during the period of April to Septem
ber, 1944, when she had a recurrence. Another hyposensitization 
from September to December, 1944, resulted in a relief of the symp
toms from November, 1944, until June, 1945. Once again severe 
attacks recurred and she was therefore hyposensitized for another, 
somewhat longer period, from June to December, 1945. She was then 
almost symptom free from January, 1946, to August, 1947, when she 
had a recurrence again. Renewed hyposensitization from September, 
1947, to February, 1948, resulted in freedom of symptoms from 
February, 1948, to September, 1950. At the time it was realized that 
the symptom-free intervals became longer after each treatment. In 
September, 1950, she had another recurrence, and it was then de-
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o·iclo•cllo C'UI'I'~' lhc·ouf.(h u lollf.(-·lc•ruc h~·posc•ccsilizaliocc. She• wus lrc•nlc•cl 
for owe· :1 ~·c·ars (from Sc•plc•lnhc•c·, l!lf•!l. to .lnnunr~·. 1\lfd). unci not 
nccly was sill' fn•t• of symptoms dul'inJ.( tlw Ll·c•nluwnt. hut also 
during till' l'nsuing pel'iod of ohsc•n·ation lasting now ovc'l' 4 ~'!'Ill's, 

11. nppc•ars from this observation that llw elinic·al n•sull impi'O\'c's 
with regard lo the duration of the symplom-fn~<~ pc•riods aflc•l' c'lll'h 
h~'JHisc•nsilizalion; moreover a specific hyposc•nsilization m a~· give• 
n·sulls of long duration after discontinuance of the tn~atnwnt. c•x
, ... ,.ding one's expectations. Apparently a sufficiently pwlonged and 
i ulc•nsive treatment may take the patient over the asthmatic· c·on· 
dition even though she remains in her usual cnviwnnu.•nl. 

ll may he noted that the example given above was not Jllii'Jiosc•l~· 

sl'lc•c·ted; it represents the first of a great number of asthmulic·s who 
have received maintenance treatment over a duration of ~'l'lll's, ll 
may also be mentioned that the patient referred to above re<~<·i\'l•cl 

no other treatment during the period from 1944 to HHii lhnn llw 
speeific hyposensitization, except symptomatic treatment with llw 
hc•do-spray she was using when the specific hyposcnsitiznlion "'"" 
started. 

The diagram shows how difficult it may be to estimate llw c•ffc•c•t 
of specific hyposensitization. The doctor, or the hospital depm·tnwnt. 
who see the patients only during their bad periods, may h<' inl'lilwcl 
lo deny that hyposensitization has any effect. If, on the othct· hand, 
I he patient is followed for years, and a diagram is made showing 
the relation of the patient's condition to specific treatnwnl, tlw 
..ffcctiveness of hyposensitization is convincing. 

Furthermore, when the fate of patients who have been suhjedl~cl 
lo specific treatment is examined in regard to death rates <':tUSl'd 
hy asthma and the granting of disablement pensions as a consl'lfll
•·nce of the disease, it appears that these patients manage bcUet· than 
the controls (Malmros & Rydberg (32), Henriksen (25)), i.e. asthmn
tics who have received symptomatic treatment only. 

It is obvious that both patient and doctor are interested in tlw 
question of the duration of the specific hyposensitization as u lonfo(
t<"rm treatment in order to obtain the optimal result. The natut·ul 
question proposed to the doctor is, "How long am I going to haVl' 
injections?" And even more often, "How long will the effect Iast'f" 

The answer to the first question undoubtly is that the treatnwnt 
will probably have to be carried on for years, and that there nn• 
great individual differences. On the other hand, the patient may Ill' 
reassured when he is told that, after the first three months or so, 
the treatment will be very easy and convenient to follow, as it shnll 
he necessary to return to his doctor to receive his maintenance dos1• 
only once or hvice a month and to come for control to tlw alll•t·-
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gologist once or twice a year. \Vhcn it is ful'lhel' explained lhal his 
condition is not attributed to an infection which can soon be Clll'l'd 

with an antibiotic, or is not to be compared to a fracture, the healing 
of which can be predicted fairly precisely as to its length of time, 
but that asthma is a constitutional anomaly, requiring prolonged 
treatment and control, it is seldom difficult to secure the under
standing and ready cooperation of the patient. 

As already mentioned, no definite general outlines have been 
established as to the duration of hyposensitization. On a purely em
pirical basis we require at the Clinic for Allergic Diseases in Copen
hagen that two criteria be fulfilled before the treatment is dis
continued: the patient must be free of asthma for at least a 
year, and the cutaneous reactions to the provoking allergens must 
be distinctly reduced. Even though opinions differ as to the be
haviour of the cutaneous reactions during and immediately after 
specific hyposensitization, as mentioned above, there is no doubt 
that they are practically always reduced in the course of treatment, 
and Markow & Spain's interpretation of the content of reagins in 
the skin being the constant, and the antigen extract the variable 
factor, must be wrong. If the patients are tested at intervals of 6 
months during a period of treatment lasting for years, and on each 
occasion with fresh, biologically standardized extracts, a gradual 
decrease in the cutaneous allergy will be observed in the long run. 

The second question, how long will the effect last, must be an
swered rather vaguely. The doctor may, with a clear conscience, 
recommend specific hyposensitization to the patients as the only 
existing form of causal therapy and, referring to what was said 
above concerning asthma as a constitutional anomaly, may say that 
there is a fair chance of freedom of symptoms, but should not pro
mise recovery. 

A third question, which is almost always asked by the parents of 
asthmatic children, is "Will the child "outgrow" his asthma?" It is 
true that a certain percentage of asthmatic children are apparently 
spontaneously freed from the disease at the time of puberty; how
ever, a sober analysis shows that this applies at most to about 20 
per cent of the cases. In contrast with this it may be stated that the 
corresponding percentage of improvement in asthmatic children 
subjected to specific hyposensitization is about 85 per cent. In child
ren, too, specific treatment should generally, therefore, be recom
mended. 

On the specificity of the specific hyposensiization. 

Is hyposensitization accurately termed a specific treatment? It 
has been said that it might be a purely psychic treatment, or that 



NI'I';C:II"I4 '1111.\IMI'.NI' Ill' IIIIONCIIIAI. M•IIIM.\ :.!1'17 

lhc• dl'c•c·l is chrc• lo unspc•c·il'ic· prol!-iu lhc•r·npy, ns lhc• nnliHc•n 1'1t

lrnds nlwnys c•onlnin smnll nmounls of Jll'oldn. 
In 111:1r, llur·sL wus unahle Lo demonslmle any difi'Prmu·.c~ IH'Lwc•c•n 

lhc• l'ffed of hyposc•nsilizalion wilh that of injeelions of an isotonic~ 
o,nlirw sohrlion; this, of eourse, might suggc.•sl Lhal any possihlc c•ffc•d 
of hyposensilization is of a purely psychic nature. 

llcrwPvei', in 1 !l4 7 48 a well controlled placebo experimen L wuH 
IH'r·fonned in Copenhagen in 189 asthmatics, 100 receiving s1wdfk 
lrc•alment, and 89 being treated with placebo. It appeared thul :1•1 
pc•r· c~c·nt of the placebo patients stated that they felt a dislind im-
1 ll'o\'t•ment during the treatment, but in the group subjected to spc~dl'k 
lrc·alment, under exactly the same conditions and with tlw snmt• 
c·r·ileria, an improvement of 78 per cent was ascertained. Jt lhc•n 
appeared in a duplicate experiment that the patients who did nol 
improve under placebo treatment could improve in 75 pe1· ec•nl ol' 
lhl' cases in the course of a subsequent specific hyposensiliznlion. 

Consequently, there can be no doubt that specific hyposc•nHill
zalion affords decidedly more than a purely psychic treatnwnl, hul 
I he experiment denotes interesting information about the impor·L
ance of psychic factors in the treatment of asthma. When the pnl
ic~nts believe they are treated with skill by a specialist-and presum
ably by any doctor in whom they have confidence-about one-lhir·cl 
will improve, no matter what kind of treatment they arc given. An 
c·sscntial part of the improvement among this third will, howevc•r·, 
he due to the spontaneous fluctuations in the disease. This facl mu:o~L 
he considered in every form of treatment of asthma, and a prcp:u·u
lion which can show only an approximate 35 per cent improvenwnl, 
pi'Obably does not possess any pharmacological effect on asthma. 

Can the result of specific hyposensitization be due to unspecifk 
pi'Otein effect? In reply to this question it may be answered that llw 
protein content in the allergen extracts is so small that, for this 
reason alone, the possibility that it might exert an appreciable 
pffect as a method of unspecific treatment, can be excluded. Furllwr·
more, it has never been possible to ascertain any accordance betwec•n 
I he protein content of an extract and its antigenic properties, nor is 
there apparently any correlation between the protein content of the 
c•xtracts and the results obtained by hyposensitization. 

Nisks. 

Hyposensitization has often been referred to as a risky form of 
treatment, and it is true that deaths have occurred owing to the 
injection of antigens. In some cases, death was due to the fact that 
the injection had been given intravenously instead of hypodermic~-
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ally, in which case death may follow very rapidly; howt'\'t'l', a siu~lt• 
case has also been described ( Salen & Bj(irnsljcrna ( :1!1)) wht'l't~ lht• 
injection was given secundum arlem and death oct'UITed scvcl'lll 
hours later. 

It must, however, be stressed that fatal accidents arc so rclalivcly 
few in comparison with the large number of patients treated, that 
they cannot contravene this form of treatment (for the frequency 
of allergic systemic reactions, see p. 291). But the treatment does 
call for caution and attention. Except for Salen & Bjornstjerna's 
case, all the severe complications have occurred within a few mi
nutes after the injection of the antigen. The patient should there
fore always remain under the doctor's control for 20 minutes after 
the injection. In addition, the patient ought to be told that if symp
toms of a systemic reaction develop, he should inform the doctor 
immediately. 

Symptomatology. 

The general reactions which may occur in connection with the 
allergologic diagnostic methods and anti-allergic treatment are ge
nerally divided into two groups: systemic and constitutional reac
tions. An allergic systemic reaction may develop into a constitutional 
reaction, but generally subsides under proper treatment. In a third 
group may be mentioned the abdominal reaction, which in its pure 
form, is an extremely rare occurrence. 

The allergic systemic reaction appears within the first 10 minutes 
after the injection of the antigen; its first symptom is an intense 
local reaction at the site of injection with streaky lymphangitis ex
tending up the arm (it is taken for granted that diagnostic and 
therapeutic antigen injections are always given into the forearm, 
see later paragraphs). The patient then complains of itching of the 
eyes; the conjunctivae become injected, face congested, and gradu
ally a generalized redness and urticaria develop. The pulse is now 
hard and the blood pressure normal. If adequate treatment is then 
given immediately, the reaction will soon subside. If the symptoms 
are neglected, the patient will develop an oedema of the face and 
fauces, accompanied by a dry cough caused by oedema of the mu
cous membrane of the respiratory tract, and gradually a typical 
attack of asthma occurs. Thus far the condition can generally be 
effectively controlled, and the patient sometimes improves spontane
ously; nevertheless this is a possibility one should never consider. 
The patient is now in danger of passing into the state of shock: his 
skin, congested until now, turns greyish pale, or greyish cyanotic; 
the pulse becomes low and feeble, possibly unperceptible; the blood 
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Jll'c'I'ISIII't' falls: in\'olunlnt·~· t'\'llt'llnlion of I'XC'I"c•ln ot't'III"S: unci clc•nlh 
cnuy now c•nsuc• owinfo( Lo l"in~ulnlo1·y c·ollapsc• with c·c•l·c·hl'lll nnoxin. 

This fol"m of shod<. oc·c·.ul"rinfo( aflc•r an allt~l"fo(ie systc•mie n~adion, 
c·un usually he avoided. As already mentioned, the symptoms nppcn1· 
In llw c·ou1·se of the first 10 to 15 minutes nfler the injc~dion, nncl 
clc•\'l'lop eomparatively slow during the next 10 to !W minutc~s. Tlwy 
urc· prc•c·c•ded hy such characteristic prodromal signs that any nh•l'l 
ph~·sil"ian has the opportunity of interfering in time. 

'1'111' allei·gic constitutional J"e.action, which starts with symptoms 
of shod<, including a rapid fall in blood pressure, develops so 
ltc·nll·ly that it is not always possible to commence treatment hdm·c, 
I he• injury is irreparable. It takes place with extreme sudclc•mwss, 
unci death may occur within a few minutes. 

If Lhe cause of the shock is an intravenous injection of nnlif(cm, 
I hP symptoms may appear within lf2 to 1 minute, although gcncl'lllly, 
11s in Lhe systemic reaction, they do not occur until approximnldy 
I 0 minutes after the injection has been given. There arc few ol' no 
pmdromal symptoms; the patient suddenly turns greyish pnlc, llw 
pulse is barely perceptible, breathing becomes shallow. The pnlic•nt 
fa lis into unconsciousness and may develop clonic convulsions: in 
many cases there is involuntary evacuation of excreta. Death mny 
ocTur within a few minutes. 

IL may seem astonishing that the disaster can happen so rapidly 
en an otherwise healthy patient. In all probability the explanation 
cnust be that a more or less complete paralysis of the musculatun~ 
of Lhe capillaries occurs. These have a surface area of about H:UIII 
square metres, which is about 3000 times the body surface; and i l 
leas been calculated that, if there were no antagonistic forces in the 
C'apillaries, the total volume of plasma would be able to pass into !Jw 
I issues in the course of 10 seconds (Vaughan & Black ( 45 a)). 

The abdominal type. In Quincke's oedema, gastro-intestinal fol"ms 
of allergy may sometimes be seen which may be difficult to cliaf(
nose, and have induced surgeons to perform laparotomy in several 
c-ases. The allergic systemic reaction may also, though seldom, ap
IH':tr in the form of an acute abdomen, where the shocked patient 
c·omplains of violent abdominal pain, constant or occurring in al
laeks, and where the abdomen is hard and tense. Sooner or later, 
gPncralized urticaria or oedema of the face appears, but, in the pu
rely abdominal phase the diagnosis may he difficult to establish if 
I he possibility of abdominal symptoms as part of an allergic systemiC' 
n·action is not realized. 

1!1 ALLERGY 
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Treatment. 

The allergic systemic reaction.-As soon as the symploms lwgin 
to appear a rubber-tube tourniquet is applied proximal to lhc sill~ of 
injection. As previously mentioned, the diagnostic and hyposcnNi· 
tizing injections should always be given in the forearm, so that llw 
tourniquet may be applied to the upper arm, thus producing an ef
fective arrest of the circulation from the rest of the body. When tlw 
tourniquet has been applied, 0.5 ml. of a 1-1000 adrenalin solulion 
is administered at the site of injection of the antigen, and a simihu· 
dose is injected into one of the lower extremities. If the reaction is 
not extremely violent, this dose of adrenalin will suffice, and the 
troublesome side-effects of adrenalin administered in higher dosage 
are avoided. 

Within a few minutes the patient will state that he feels better; 
the tourniquet is then replaced by a blood pressure cuff, and the 
tension is kept between systolic and diastolic pressure. If the pat
ient continues to feel all right, the cuff is deflated, but should be 
left on the arm to be rapidly inflated again in case of recurrence 
of symptoms. 

When the patient feels free of symptoms, he should be urged to 
remain in the consultation room for another hour. If he is still 
feeling well, he should be given an antihistaminic tablet and en
joined, when discharged, to remain quiet the rest of the day. 

The allergic constitutional reaction is treated on the same prin
ciple as the systemic reaction without shock: application of a tour
niquet above the site of injection, and adrenalin injection(s). In 
such cases, however, a higher dose of adrenalin should be given at 
once into the lower extremity, for instance, 1 ml. As soon as this 
has been done, a needle is inserted into a vein and a syringe con
taining a 1-1000 solution of adrenalin is connected to it. An assistant 
or a nurse holds the syringe. It is important that the needle should 
be introduced into a vein before the veins collapse. At the slightest 
sign of unconsciousness or collapse, adrenalin should be injected 
intravenously, slowly or more rapidly according to the patient's con
dition. 

Adrenalin should be given intravenously when the life of the 
patient is in danger, but should not be administered in this manner 
unless it is absolutely necessary, as it is one of the most unpleasant 
forms of treatment to which the patient can be exposed. After an 
intravenous administration of adrenalin, the patient feels as though 
he was going to explode. He is distressed, saying that he would 
rather die, and that his head feels as if it was being blown up; his 
mind may actually become confused and he could become quite 
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lllllllllllllf.(l'llhlc•. Nc'\'l'l'llll•h·~s lhc• ph,ysil'ian should nol hl'~ilalt• lo wu• 
lhis for1n of ln•uln11•nl whc•n c•onsidt•n•IIJH'I'I'SSIII'Y· On lwo oc·c·nsions 
ll1•· write·•· has Sl'l'll lhal il savt~cl llw palit•nl's lift•, and ht• would 
l'llllsidc••· il his duly Louse il again in similar silualions. 

11' il is nol possihle Lo introduce Lhe nt•t•cllt~ inlo a win o1· if lht• 
puliPnl is UIH'onseious, aclrenalin should he given inlo lhc• hc•n•·l. 
Sonw workt•rs prefer to give aminophylline o1· Lht•oph~·lline inll'll· 
1 •·nousl~· inslead of adrenalin, and in most cases of allergic n•adion 
I his form of therapy is sufficient. In critical situations, howc~vt•r, 

ll11• small quantity of adrenalin is easier to handle than Uw l'lllhc•l' 
hi~-: quanlity (10-20 ml.) of aminophylline. Besides, adn•nalin st•c•ms 
lo Ill' quicker acting. 

11 may he mentioned that other forms of therapy, cspt•dally Lhc• 
111lravenous injection of calcium, have proved rather indfedivc~ in 
llu· l'asc of constitutional reactions. In Copenhagen, we haVI' ad
lllinislered up to 30 ml. of a 10 per cent calcium solution inll·n-
1 ··nously without effect. The action of the antihistaminie Jll'l'lllll'll· 
I ions and of ephedrine is too slow to be of any use in the c•usc• of 
u•·ule shock, nor can ACTH and cortisone exert their eft'ed clu•·inf.( 
llu· short decisive period of time. In case of pharyngt•al ot•ch•mu. 
o,praying with a 10 per cent solution of adrenalin has proven lwlpful. 

llll'idence. 

With regard to the incidence of the .allergic systemic J'eaclion, 
Sl'hwartz (41) stated in 1943 that he had found from 1 to 111 Jll'l' 
··•·nl of systemic reactions in testing and treatment with inhalants. 
Fll'nsborg (17) ( 1950) found 26 per cent of systemic reactions ill 
lrl'alment with bacterial antigens. 

There are several reasons why such a wide margin, varying from 
I lo 10 per cent, are given by Schwartz. The technique of tcslinf.( 
and treatment plays a great part. If tests are performed uncritically 
with potent extracts, there will be a relatively high incidence of 
"."slemic reactions. \Vith scratch tests the systemic reactions a1·e h•ss 
f'ri'I[Uent than with intradermal tests. If hyposensitization is JH'I'
f'ormed according to a fixed schedule reaching high concentrations 
of' Lhe antigen, a greater number of systemic reactions will appt•a1· 
I han in the case of individualized treatment. If a vigorous local rt•
adion following the last injection is neglected, there is a risk of a 
systemic reaction which otherwise might have been avoided. Tlw 
nalurc of the allergy also plays a part; patients allergic to pollt~ns 
rather often develop systemic reactions, because they generally 
ha\'e a very pronounced sensitivity to pollen, or possibly hceaust• 
pollen is an especially pure antigen. This is illustrated by Furslcn-

I ~I ' 
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berg & Gay's publication (20) in which they menlion lhnl lht•y haw 
seen 75 cases of severe shock in 29,547 pollen injcdions, hut only 
2 cases following 7,744 injections of other antigens. 

In the Allergy Clinic in Copenhagen it is estimated that from 111 to 
20 systemic reactions occur in 100,000 to 150,000 injections per ymll'. 

With regard to the incidence of the constitutional reaclion.'l, i,(~. 

the truly dangerous cases, there are exactly the same possibilities 
as in the case of the systemic reactions. In 1927 Vander Veer & Spain 
( 44) observed 96 constitutional reactions in 14,280 pollen injections: 
Waldbott & Ascher (46) had 141 cases in 51,036 pollen injections. 
In Copenhagen, Schwartz found 5 cases of constitutional reactions 
in the treatment of 183 allergic patients, about half of them being 
asthmatics. In Henriksen's series from the same Clinic, however, 
there was only one case of constitutional reaction in the testing and 
treatment of 538 patients, all asthmatics. With the technique that 
has now been developed at the Allergy Clinic there are but few con
stitutional reactions, hardly more than 1 or 2 per year, and chiefly 
occurring in patients allergic to pollen and animal hair. 

The abdominal type is very rare; the writer considers that he 
has observed only two cases of this kind. 

With regard to the incidence of fatal constitutional reactions, 
reference may be made to surveys by Henriksen ( 25), Midttun ( 34), 
Salt'm & Bjornstjerna (39), and Vaughan & Black ( 45 b). In all, the 
literature hardly contains more than 75 cases of fatal constitutional 
reactions; this figure includes 28 patients who died after injections 
of serum and antitoxin, several cases of death following bee-stings, 
administration of aspirin and quinine, injections of novocaine etc. 
The number of published fatal constitutional reactions following 
allergic diagnosis and anti-allergic treatment scarcely exceeds 20. 
During the last few years a rather shocking figure of deaths due to 
penicillin allergy has been reported, but these cases have not oc
curred during allergic diagnosis and anti-allergic treatment. Twenty 
cases is, of course, a great number, but it should be regarded, taking 
into consideration the enormous number of antigen injections given 
each year all over the world. Assuming that there are 5 million 
patients with hay fever in the U.S.A. (Feinberg (16) states from 5 
to 7 million), and supposing that only 1 per cent of these are 
hyposensitized, each patient receiving 40 injections, 2 million in
jections per year are given in the U.S.A. to patients with hay fever 
only. Furthermore, an estimate should be made of the number of 
hyposensitizing injections to other patients in the U.S.A. as well as 
those administered in the rest of the world. The 20 fatal cases date 
back to 1911 when hyposensitization was introduced. It is true that 
hardly all fatal cases have been published, but the 20 deaths, or 
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lllol'l', f'ihould ht• t•onsidt•l't•d in J't•hllion lo al. lt•asl 11 hundl't•d 111illlon 
i ujt•t•l ions. In l111• A I h•t'lotY Cl in ie in Copt•n haj.(t•n, wht•J'I', ht·oatlly 
'IJH'IIIdn~ot. ft'olll :.! to :.! Y:.~ 111illion anti~ott•n injt•etions have ht•t•n f.(ivt•n 
'lillt'l' 1\H I, LIH•re have heen no fatal readions. 

\V hat 1'an he done to avoid allergic systemic reactions 1 

I ) A numhet· of obvious measures which arc twvet·Liwlt•ss IIIOHI 
frequently overlooked may first be mentioned: 
a) The antigen vials should not be confused; the phyHidun 

should take great care that he is using the proper t~xtl'lll'l 

each time in the right dilution. 
h) The dose of antigen should be exactly as Jli'I.'SI'J'iht•tl. H 

must be urgently advised not to "take a short t•ut" hy In
creasing the dose too rapidly. 

c) If a preceding injection has produced a local reudion uf 
long duration, the dose must not be increased, hul L111• Hllllll' 
dosage as the previous one should be given. 

d) Care should always be taken not to give the in.it~dion in
travenously. 

c) The patient should be under observation for al lt•asl. :W 
minutes after receiving the injection. 

f) In titration of positive reacting allergens, tests with mol' I' 
than two allergens should not be made on the same day. 

~) The patients should be advised to avoid exposure to heal mu I 
exertion, for instance steam baths and tennis games, imnwdin
tely after the antigen injection. 

:1) Some patients are more liable to develop systemic reactions, 
the so-called "habitual shock patients". They should he f.(iwn 
an antihistaminic tablet 30 minutes before each injection of 
antigen, and 0.2 ml. of adrenalin (1: 1000) should he added to 
each injection. 

-1) Certain allergens are inclined to produce systemic reactions; 
this applies, e.g. to pollen. Therefore, if pollen allergy is sus
pected, tests should not be made with concentrated pollen ex
tracts, but with concentrations not exceeding 1: 1000. If l~f.Cf.! 

allergy is suspected, still greater caution is called for. 

Another risk consists in treatment with mixed extracts, in whkh 
Lhe separate allergen component constitutes only a fraction. This 
form of risk will not involve such direct serious consequences us 
the systemic reactions, but it may compromise the specific hypo
sensitization treatment. Many physicians-even allergologists -Jli'C· 

f<'r to compose the therapeutical extract with due regard to all tlw 
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patient's positive cutaneous reactions. \Ve may, for· inslarW(', Ill' 
consulted by patients who have been treated with extracts (~ompost'd 
of 3/10 of house dust, l/10 of feathers, 2/10 of eat's hair, 1/111 of 
aspergillus, l/10 of shellfish, and 2/10 of grass pollen. This repr·(•
sents the whole range of positive cutaneous reactions in the patien L. 
hut it is evident that no attempt has been made to evaluate the signi
ficance of the cutaneous reactions, and that an exact allergic dia
gnosis has not been made. When such a patient is more thoroughly 
examined, it will usually he possible to demonstrate that he is mani
festly allergic, for instance, only to eat's hair, and that the other 
reactions have been indicative of latent allergy. The patient can, 
however, justly maintain that he has previously been hyposensitized 
with eat's hair (cfr the extract mentioned above) without any ap
preciable effect. It must then he explained to him that the extract 
with which he has been treated has been too weak in regard to eat's 
hair, and that he has now to be treated with an extract made ex
clusively of this antigen. 

Even though the patient might be manifestly allergic to several 
allergens, the best procedure is to use only pure, unmixed extracts. 
The patient may be treated with two extracts at the same time, for 
instance, house dust and feathers, the former being injected into 
the right arm, the latter into the left. If the patient should be mani
festly allergic to more than two allergens, treatment with the other 
allergens must wait until he has reached the maintenance dose of the 
first two. When these are given once every three weeks, treatment 
with another possible allergen may be commenced. 

This, of course, may become somewhat troublesome, hut provides 
in turn a much better result. It must actually be considered a tech
nical error to treat with so diluted extracts that the clinical result 
is exposed to risk, and the treatment compromised. 

One exception, is however, treatment with extracts of mixed 
grass pollen. This preparation is composed of different species of 
grass pollen, and the majority of patients with grass hay fever react 
to the species of grass of common occurrence. For several years, 
however, such hay fever patients have been treated in Sweden with 
an extract consisting exclusively of timothy pollen, and the results 
obtained have been just as good as those with composite extracts 
elsewhere. 

Grass pollens are thus so closely related that a mixed preparation 
of grass pollens is just as effective as one consisting exclusively of 
the pollens to which the patient responds most vigorously. But a 
patient with tree hay fever, or one with ragweed hay fever, cannot 
be treated with grass pollen extract. Of the three types of hay fever 
(trees, grasses, compositae) each requires its individual treatment. 
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I 11'111 hypost>nsilizalion wilh allt•rt.wns in tlu~ form of lnhlt•ls ol' 
drops has oflt>n heen allt•mpled, and Llwordit'ally hyposensiliznlion 
111 this way should he a usahle method. I>endwl" & St·hwnrlz ( t:l) 
1111\'4' shown Lhat such a complex allergen as soya-ht•an nwal t'llll 
pass the mucous membrane of the intestim•s in an allt•rgt•nie ndivt• 
~lalt•. 

Ora I hyposensitization was introduced as early as 1 !121 hy Pnslt•IJJ" 
\'all4•r·y-Hadot & eo-workers (43) in a case of vasomolor t•hinilis 
:llll'rgic to foods, and it is especially in food allergy that Lhis foJ'III 
nf lrt>alment has been applied. Children with allergy to eow's mill~ 
rnay he successfully hyposensitized by giving them one droJI of 
C"ow's milk diluted e.g. in 15 g. of water, the next day 2 clrops nnd 
tlll'n consecutively 4, 8, 16, 32 drops etc. In the case of any rt~audt•s
··•·nl'e of the allergic symptoms the treatment must be disconlilllll'd 
for some time; it is then resumed with an appreciably lowt•J" dww 
than that last administered, and the dose is then more t•auliously 
inl'reased; instead of passing from 32 to 64 drops, it is inel't•nst•d. 
for instance, only by 8, possibly even fewer, drops at a time. 

Similarly, a patient with allergy to shrimps may be hypost•nsilbwd 
~~~· eating I shrimp the first day, the next one 2, then 4 and so on. 
l'alients with wheat allergy may start by eating 1 g. of white lmmd. 
llw next day 2 g. and so on. Disappointments and recru<h~set•nc•t• 

··an be expected, but in many cases patients with food allel"f.(Y 4'llll 
Ill' helped towards a tolerable existence in this way. 

\Vith inhalants, on the other hand, oral hyposensitization has not 
IH"cn as successful. Experiments have been made with pollen, dust. 
animal hair and other inhalants in the form of tablets but, genernll~·. 
llw results have not been very satisfactory, possibly because tht•st• 
all erg ens are influenced by the digestive secretions. Hansel ( 21 h) 
has introduced the sublingual application of the allergen tahlds. and 
slates that results can be obtained with this method which "has ht•Pn 
«"omparable to those obtained by injection". 

INHALATION HYPOSENSITIZATION 

In 1951 Herxheimer (26) introduced a method of hyposcnsiliza-
1 ion by inhalation. The antigen is inhaled by the patient through 
an aerosol apparatus, and a possible asthmatic reaction during tn•al
lllent can be graphically recorded by a spirometer. If the spironwlel' 
registers a lowered respiratory volume and a decreased vital t•apa
«"ily, the treatment can be interrupted at once, and an aerosol t•on
laining aleudrine or some other anti-asthmatic drug can he t•on
IH'cted with the system. 
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According to Herxheimer, the advantages of till' inhalation nwlhcul 
are as follows: the antigen acts directly on the shock orf(nn, lho 
bronchi, and its action can be read graphically at once, so thnl lhl~ 
dose of the antigen which the patient can tolerate can be determined 
with a fair degree of certainty. The method is of considerable scicn· 
tific interest, especially in allergological diagnosis, but as a method 
of treatment it is time-consuming and hardly superior to the in
jection method. 
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NON-SPECIFIC AND SYMPTOMATIC TREATMENT 

OF BRONCHIAL ASTHMA 

By 

V. SERAFINI and A. PIERI 
Florence 

An adequate treatment of bronchial asthma requires precise in
formation concerning the etiologic factors, which can be acquired by 
the means ordinarily used in the diagnosis of allergic diseases. In 
cases where the allergens responsible for the clinical manifestations 
have been determined, the prophylactic and therapeutic measures 
known under the term "specific therapy" (described in Chapt. XI) 
should be employed. If, on the contrary, the etiology has not been 
established, one generally has recourse to a complex of therapeutic 
measures, which, not being specific, are covered by the general ex
pression "non-specific therapy". Furthermore, it must be empha
sized that this treatment is often used in addition to specific therapy. 

It is impossible to enumerate here the various therapeutic proce
dures used in non-specific therapy of bronchial asthma; we shall, 
therefore, confine ourselves to the most interesting, both from a 
theoretical and from a practical standpoint. 

In view of the particular importance presented by the asthmatic 
attack, the symptomatic means used in this clinical manifestations 
shall be considered first. 

Among these, the sympathomimetic drugs remain, even today, 
most useful and are generally employed in the treatment of this 
condition. It is well known that epinephrine ( adrenalin) produces 
a beneficial effect administered subcutaneously (in aqueous solu
tions or with substances delaying its absorption), by aerosol or intra
venously. 

With regard to epinephrine, it may be useful to recall that in 
status asthmaticus one frequently encounters a state of non-reac
th·ity to this drug, called the epinephrine-refractory state. As a re
sult of investigations carried out by Staub, Farrerons-Co, Yonkman 
and Mohr, the possibility has been advanced that epinephrine, ad
ministered in large doses to patients suffering from asthma, pro-
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duc·c•s 11 lihc•rulion of hisluminc• and c·onll"ihult•s in this wuy lo lhc• 
pc•rsislnnc·p of llw hr·onehiolar ohslrudion. Aec~or·dinJ.t lo l't•c·c•nl ln
vc·sl iJ.tul ions hy Blumenlhal and c·ollahomlors. this c·orulilion clc•
l~~"llds on a stale of general ot· local acidosis. 

In lhc•sc• t'ases one resorts to othet· drugs, for· inslarwc• unlihislll
uc i nc•s ( Segal 1 !)48), ACTI-1 and adrenoeorti<'osleroids, as wc•ll 11s 
IIIC'ophylline, which usually produces a beneficial effed. 

As far· as the administration of epinephrine in aei'Osol fcu·m is 
c·onc·c•rned-- in continuous nebulizations or by means ol' a spr·11~· 

we• may point out that it can be effective even in patients in whom 
il has not proved useful when administered subcutaneousl;v. 

ll should be borne in mind that epinephrinc, adminislt•r·c•d h~· 

:IC'I'Osol, in addition to its local effect, has a general action, cluc• lo 
the• fact that it is easily absorbed through the lungs (Semfini 1111d 
l'ollahorators). Furthermore, one should not forget that I'c'lll'llh•d 
administrations of epinephrine by this means can n•sult in si~nl

fif'ant changes in the bronchial mucosa. 
Another drug frequently employed, orally or by aci'Osol, is iHII

/II'"fllfl-adrenalin, which possesses a considerable ht·mwhodi lnlln~ 
hut no vasoconstrive effect. Consequently, it does not ehllnJ.tc• llu• 
values of the arterial pressure. 

l~plzedrine, which has the same pharmacologic action as t•pinc•
phine, is given orally (alone or together with other subslanc·c•s, liS 

for instance theophylline-ethylene-diamine, barbiturates de·.) und 
has proved particularly useful in slight attacks. 

Among the par.asympatholytic substances, atropine should he lu•pl 
in mind. It has been used in large doses (up to 8 or 10 mgm. in ~I 
hours) with beneficial results (Melli). Its application, howl'Vt'l', is 
limited, primarily because of its side-effects, among which lht• di
minution of the bronchial secretion constitutes an unl'avom·ahlc• 
fador during the attack. 

Among the medicaments of this group, stramonium, used in pow
clc·r· form or in cigarettes, exerts a beneficial effect in slight allat'lo; 
hy means of a mechanism dilating the bronchi. 

Within the group of xanthine-derivatives theophylline-l'lhylt•tw
cliamine is the drug used most frequently. As a rule it is efl'ieal'ious 
in the asthmatic attack, not only because it produces a ht·otwho
spasmolytic action, but also because it raises the effieit•n<·y of lhl' 
pulmonary circulation. 

It is administered intravenously (slow injection or infusion), in
lramuscularly, orally (also in keratinized capsules), and rc•clall~·. 

11 will be noted that the effect of theophylline-ethylene-diamine~ is 
c•vident also in patients in whom cpinephrine does not seem hc•nc•
fil'ial. A phenomenon we had the occasion to obsene is that in aslh-
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matic patients treated with ACTH, the intravenous ndminisll'lllion 
of theophylline-ethylene-diamine brings about a more nuu·l<ed in
crease (31.7 %) in the vital capacity than in the same patients lw
fore this treatment ( 4.6 %) ( Piersanti). 

Side-effects produced by xanthine-derivatives are few and consist 
particularly in gastralgia, nausea, and sometimes vomiting. Re
cently, we have been informed of pronounced side-effects occurring 
in children (Nolke). 

Progress in the xanthine-derivatives was made with the introduc
tion of theophylline salts, especially choline theophyllinate, which, 
compared to theophylline-ethylene-diamine, is more soluble, more 
stable and less irritating to the mucous membrane of the stomach. 

In the opinion of some authors (Franceschini and Mafei etc.) the 
use of khellin ( 2-methyl-5.8 dimethoxyfuranochromone), the most 
active principle of Amni Visnaga (orally, intramuscularly, rectally), 
which has an antispasmodic effect on the smooth musculature, has 
proved to be of some utility in the treatment of the asthmatic attack 
and status asthmaticus. 

Among the symptomatic remedies, the synthetic antihistamines 
are generally of no particular value in the asthmatic attack (Frugoni 
and Serafini, etc.) , even if they prove efficacious in other allergic 
syndromes (urticaria, rhinitis, etc.). A certain beneficial effect may, 
however, be observed on the central nervous system, particularly in 
children (Rose). 

This absence of therapeutic effect during the asthmatic attack is 
due to the liberation of "intrinsic histamine" (Dale) the effect of 
which is only inhibited with difficulty by the antihistamines. In this 
connection it should he remembered that during the allergic and 
anaphylactic reactions other substances than histamine are liber
ated as well, for instance the so-called "slow reacting substance", 
recently discovered by Brocklehurst in the isolated human bronchi, 
and serotonin, which is liberated from mast cells by the action of 
different agents, in the same manner as histamine ( W eisner). These 
substances are only partially affected by the action of the anti
histamines. 

Recently, the therapy of bronchial asthma has been enriched with 
efficacious and reliable drugs namely ACTH and the corticosteroids 
which have strongly suspensive, although temporary effect on the 
asthmatic symptomatology. This form of treatment is dealt with in 
detail in a special chapter. Corticotropin, administered intramuscu
larly as well as by slow drip-infusion, constitutes today one of the 
most important life-saving procedures. The same can be said of the 
corticosteroids (prednisone and prednisolone) which were adminis
tered only orally at the beginning, but may now he given paren-
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l•'l'lllly ( inla'IIIIIIINt'lllall'l,v 111111 ialll'll\'t'IIOIISI~·) anti whil'la hrinlo( nhout 
ilnlnc•tlinlt• lht•l·npt•ulk t'fft•t•ls. 

Dnl'inlo( lht• nsthmatie atlnt•k mw hns oftt•n l't•t·oua·st• to ,1/t•tluliiii'N, 
11111n111o( whit'la the derivatives of harhiturie neitl have pa·ovt•tl ust'l'lll. 
11 should ht~ hol'lle in mind that the majority of authoa·s lllo(l't't~ thul 
lilt• use· ol' moa·phine and its derivatives should dt'finitt•ly he flll'hid
d•·•• in status asthmaticus, as shall he discussed later. 

Al'lt•a· having briefly outlined the most important dnalo(s with 
·.y111ptomatic action, we would like to draw attention to Lhc t~omplt•x 
of I ht·•·apeutic measures which are not specific or symptomutie, nnd 
lo which one can resort to when it is impossible to make us<~ ol' 11 

... pt·c·il'ic therapy, or when it is preferable not to use this liWl'IIJlY ns 
I ht• sole form of treatment. 

For a long time non-specific therapeutic measures have ht•en t't•
•'nlllmcnded, which, being based on empirical practiee or on oflt•n 
douhtful physiopathologic opinions, have only yielded rt•sults ol' 
slight importance. The consequence was that among the mamt'I'OIIN 
111111-specific therapies which have been proposed, only V<'I'Y ft•w 
have reached beyond the experimental stage and painstal<inlo( t~lil1it•nl 
i 11 \'estigations. 

In this field, the complex of therapeutic remedies which is in
lt•mlcd to reduce in a non-specific way the reactivity of the Lissut•s 
:tgainst stimulants of varying nature (including the antigen-anlihody 
rPaction) is of particular importance. According to certain aulhoi'N, 
I he introduction into the organism of different substances, such ns 
hdcrologous proteins (milk, lactalbumin, casein, non-specific !WI'II, 

peptone, the patient's own blood or serum, tuberculin, vacciaws, 
colloidal metals, etc.) would result in a non-specific hyposensitiza
tion, because these substances, owing to the formation of intermcdi
a ry split products, would stimulate the organism, particularly Uw 
rt'Liculo-endothelial system, in such a way that its immunologic :u·
t i vity is increased. On the basis of this hypothesis this l<ind of 
therapy has been called "stimulating therapy". At present, somt• 
authors (Schwartz 1950, etc.) interpret the effects as being secon
dary to stimulation of the hypophysis-adrenocortical axis. 

The lleterologous proteins most commonly used have been mill< 
and its constituents (lactalbumin, casein, etc.). This therapy is sel
dom used nowadays, because of the serious reactions it may entail 
in patients allergic to milk. 

Peptone has been used by some authors (Pasteur Vallery-Radot). 
particularly in intradermal injections in increasing doses, sometimes 
with beneficial results. At present time, this and similar therapies 
(autohemotherapy, tuberculin, urinary proteose, etc.) are on tht• 
point of becoming obsolete because of some contraindications dt•tt'l'-
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mined by the presence of lalenl sourel's of infedion, and owinJ.( lo 
their sometimes serious side-effects. Moreovet·, lhe Lhel'a}ll'lllil' l't~

sults are very inconstant. 
Among this group, induced fever (hyperpyrexia) desct·ws to Ill' 

mentioned, as it may often reveal itself beneficial even in t'ast•s 
where other means of therapy have failed. It is based on some well
known experiments namely that an induced febrile condition (pyr
exia) has been proved capable of protecting rabbits and guinea pigs 
against anaphylactic shock ( Gernez and Eloire 1937, etc.), of pre
venting the Sanarelli-Shwartzmann phenomenon, the histopathologic 
picture of allergic phlogosis ( Luccherini and collaborators 1946, 
etc.), the experimental sensitization of the skin ( Grifoni 1953, etc.) 
and of rendering the tuberculin skin reaction negative ( Gernez 
1935). 

In humans, fever therapy leads to some hemochemical alterations 
( Serafini and collaborators 1946, etc.) which manifest themselves 
by a diminution of the alkaline reserve, a fall in circulating eosino
phils and neutrophils, lymphocytopenia, decrease in serum potas
sium and an inconstant rise in serum calcium. During induced fever, 
an increase in activity of the adrenal cortex has recently been de
monstrated (Rose 1955). 

Among the numerous agents used to produce hyperpyrexia it may 
be worth mentioning vaccines (administered intravenously), coll
oidal sulphur prepa-rations and diathermy (Feinberg and collabora
tors). 

In this connection special mention may be made of histamine 
therapy, which consists in an administration of small doses of hista
mine by different approaches: subcutaneously, intradermally, ioni
zation, aerosols, etc., in order to obtain a decrease of the sensitivity 
of the patient to histamine, liberated in the shock tissues by the anti
gen-antibody reaction and other stimulants. Histamine therapy has 
been used in different allergic conditions, but seldom in asthma, 
since it very often produces an exacerbation of symptoms. Walker, 
however, has recently obtained beneficial results in 55 percent of 
asthmatic patients without emphysema and in 45 percent of those 
with emphysema. 

The observations made by Greppi, Sicuterni and Monfardini de
serve special mention. These authors have introduced a new method 
of administration called "protected histamine therapy". The method 
consists in a daily administration (by aerosol, intramuscularly or 
intravenously) of large and increasing doses of histamine, whose 
toxic effects are prevented by intravenous administration of an anti
histamine. In an endeavour to explain the mechanism by means of 
which the favourable effect is produced, the writers advance the 
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ll,vpolhPsis lllul histunlinl', lo(iwn ic1 lcuw• closl's, 11111y tH' 11hlc• to pl'o
dllt't' 11 plu•nonlc'IIOII of ac·quil'c•cl lolc•r·anc•c•, ullhoulo(h its c•fl'c•l'ls lll't' 
llc'clll'ulizPd hy simulliiiH'OIIS administl':ltion of 1111 antihistanlillt'. 

Jllll'lt•rial /lftcl'int•s. The• hadel'ial v:weinc•s (stock or· aulovllcl'iiH's) 
11rt• oflc•n usc•d (suhculant•ously or inlracutaneously) in tht• lht'I'IIPY 
.,f hrollt'.hial asthma of infectious origin or complicalc•d hy infc•l'lio11s 
l'l'oc·c•ssc•s. Allhough most authors hclicvc that their l'l'fc•c·l is dtlt' to 
:c 11011-spccific mechanism, similar to that of protein thel':lpy, othc•1·s 
:cd 111 i I. that vaccines, especially if they consist of slaphylococ•ci, 11111y 
display a specific activity (Bergquist). 

The clinical results obtained by this treatment gcnNally appl'lll' 
lwnl'l'ieial, (according to Shinefield, better results arc ohsc'I'V<'d with 
anlovaccines than with polyvalent vaccines) especially if lhe tht•l':lp~· 
is undertaken during symptom-free intervals. It should flll'tht•l', 
lcowever, be pointed out that it is very difficult to prodtH'C positive• 
l'roof of the beneficial effects obtained by this thcrnpy, and th11l 
some recent observations did not show a positive thcrapeut ic Pfl'c•c·t 
1 Franldand and collaborators). 

Collateral effects of different nature may supervene dlll'inlo( \'111'

.. i ne treatment: general manifestations (fever) or local ( t•dc•lllll, 
c·rythema, pain at the site of injection); in addition, aggravation of 
I he asthmatic symptomatology, at times persisting indefinitely, 11111~· 
occur. 

Hormone therapy. Hormone therapy is principally underlakt•n on 
lhe basis of the well-known relationship existing betweC'n endot'l'illl' 
glands and bronchial asthma. On the one hand there is the oflt•n 
observed connection between exacerhations or onset of asthma with 
I he different phases in menstrual cycle, and on the other hand I he• 
different clinical conditions where normalization of an endocl'illl' 
deficiency or overproduction is followed by a temporary imprm·c·
ment of asthmatic symptoms. Various hormones can exert a ht'lll'
ficial effect, either by correcting a state of deficient glandular ftlnc-
1 ion possibly associated with the asthmatic syndrome (for inslarwc• 
i 11 hyperthyroidism and hypergenitalism etc.), by a specific phannu
cological action (e.g. the antireactive action of ACTH and corlico
steroids or the effect of adrenalin on bronchospasm). 

Regarding female hormone therapy, it should be pointed out that 
in addition to their indication in cases of hormonal disturhanc·c•s, 
they may be administered in small increasing doses (specific hypo
sensitization) in the particular clinical conditions where it is pos
sible to demonstrate a specific sensitivity to the hormones (Zondel< 
and Bromberg, Biozzi, Serafini, Malizia, etc.). 

Different hormones have been used, sometimes with good res111ls, 
in the treatment of bronchial asthma, but their mode of action has 
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not been very easy to understand ( gonadoll·opic hormont•s, Conllo
relli; sex hormones, lntrozzi and Larizza). At pn~senl, the llwl'll
peutic effect of centropnein (Santenoise and collahoralm·s), n sup
posed pancreatic hormone, offers no definite proof. Finally, lnml
ment with insulin shock holds a special position. This form of lnml
ment was introduced by Wegierko (1935) in the treatment of bron
chial asthma, and is still used by some physicians with satisfactory 
results. Its mechanism of action is supposed to be analogous to that 
of other shock treatments. Hormone therapy with ACTH and corti
costeroids at present yields the most constant and certain results. 

Different therapeutic procedures. Iodine is often used, admini
stered by mouth or parenterally (intramuscularly and intravenous
ly), both on account of its vasodilatory and hypersecretory action 
and because of its probable stimulating and resolving effect in 
chronic bronchitis. 

Gold salts (administered perorally or parenterally) are still em
ployed by some with satisfactory results, however, pronounced col
lateral phenomena are not uncommon. 

Chloramine-T or azoiprit were first introduced in therapy as cyto
static or anticancerogenic substances, but have proved to be of bene
ficial effect in bronchial asthma. (Jimenez Diaz and coli., Corelli and 
Marinosci; Malaguzzi V aleri and Di Raimando, etc.) . 

Some authors maintain the utility of trivalent arsenic in the form 
of arsenobenzol which is supposed to have an aspecific antireactive 
action. However, secondary effects are rather frequent and may as
sume a violent character. 

Numerous vitamins have also been used because it has been sup
posed that a vitamin deficiency could be present in asthmatics (pos
sibly due to dietary restrictions instituted for therapeutic purposes 
and to the contributory chronic infectious processes). Results ob
tained by different authors with various vitamins, are, however, 
contradictory and generally not convincing. Recently, good results 
have been obtained with cyanocobalamine, especially in children 
(Crocket). 

Calcium salts, owing to their anti-edematous and antiphlogistic 
properties, as well as sodium and magnesium hyposulfites for ac
tivating cholinesterases, have been used formerly and are still em
ployed with some beneficial results. 

Antibiotics are used when an infectious process complicates the 
clinical picture or in asthma of infectious origin. The choice of the 
antibiotic in an individual case should preferably be made according 
to a preliminary examination of the bacteria in the sputum. 

Asthmatic patients are frequently dehydrated on account of a 
reduction in fluid intake and by sweating. In such cases administra-
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liooll ool' 11 :, l'l'rc'l'lll l!lllc'll.~l' -.nl11lioo11 h;\' illlrll\1'111111' drip will r1·linc· 
lhc• dl·h,\'clrulion 1111cl c·onlrihull' lo rl'cllll'l' lh1• slic·l;,\' unci uclill'rl•nl 
11111111'1' of lh1• hrolll'hial Sl'l'rl'lion. 

In lhis I'Oillll'l'lioll il is lll'l'c•ssary lo h1•:u· ill mind lhc• siguil'ic•unc•c• 
ool 'urialious in l'lc•drol;vlc• halaun•, parlil'ularly wilh n•ga1·cl lo Nu 
u11cl 1\ ( \Villil'lt), whc•n·upou sc'\'1'1':11 lhc•t·apl'ulic~ Lr·c•alltll'nls hll\'c' 
lu·c·11 cll'\'l'lopl'cl, such as n•cludio11 of Na in llw clil'l and aclntinisll'a
llolll of 1\. 

lh1ring aslhmalie attacks, recourse is frequenlly m:ulc~ to lhl' usc• 
oof '"''11!/t'll (pure or mixed with other gases, such as helium), wlu•l'c'-
1'." a l'!'rlain benefit is oftentimes obtained. ll is of some inll't'c•sl lo 
11oolc· that patients who have become resistant to adrenalin fr·c•quc•ull~· 
1111prow following a prolonged oxygen-helium therapy. 

\Vilh regard to oxygen therapy it must be remembered that in pu
lll'llls with chronic anoxia, due to variations in gaseous c•xl'lllllllo(l', 
~lllll'k and coma may develop, in some cases with fatal oukollll' 
1 Jlarach, Comroe and collaborators, Mithoefer). The I't•ason for· s111'11 
:cc·c·iclents is that the respiratory centre in these patients has hc•c'OIIII' 
lc·ss sensitive to C02, and respiration takes place in pur·ticulnl' 
I 11 rough stimulation of the chemoreceptive centres by Uw low ox~·
gc·n tension. When oxygen is given, the stimulus to the ehc•mot'l't'c'p
lors is lost, and the minute respiratory volume decreases. Undc••· lhc•sc• 
,. i rnrmstances a rise in C02 tension and a decrease in pll devt•lop: 
~hcwk and coma are in fact due to the uncompensated al'idosis. 

In some cases, recourse has been made to venesection and, lc•ss 
frc·quently, to narcosis and general anesthesia in its various forms: 
1'1 her, cyclopropane, chloroform by inhalation, etc. 

Physical therapy. Roentgen therapy was introduced in the ll·c•ut
""'nt of asthma by Schilling (1909), on the basis of the ohservatiou 
I hat an asthmatic patient was seen to improve following rcpl'alt•d 
and prolonged X-ray screening. The favourable therapeutic effec~t in 
:c certain number of cases (Pasteur Vallery-Radot, Blamoutic•·) ha\'t' 
hc·en attributed to an antiphlogistic, antiseptic action on the hi'Oneh i, 
in addition to a general non-specific effect. 

Ultraviolet rays and short-wave therapy have been rarely 1'111-

ployed. 
Climatic treatment and hydrotherapy. Climatic therapy can ext~•·t 

:c favourable effect in a specific manner (elimination or reduction 
of antigens) and by a non-specific action due to the physical eha•·
actcristics of the climate (temperature, humidity, barometric pr·c•s
sure, ionization of the air, variations of atmosphere, etc.) and 
l'hanges in milieu (the favourable effects on the patient's psyl'hc• 
of a stay in a peaceful and beautiful spot is well-known). 

\Vhen choosing a climate one should give preference to an awraf.(t' 

:.!0 ALLERGY 
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altitude with a stable barometric pressure, a not loo hi~h l<•mp<•t·
ature, and dry pure air. 

Hydrotherapy may be advised at the same time. It also owes its 
effect to a non-specific action as that of protein therapy (Mcssini) 
and to a pharmacological effect, by improving the condition of tlw 
bronchial mucous membranes (reduction of secretion, etc.). 

These mineral waters usually contain salts of bromine, sulphur 
and iodine, and are used for bathing, inhalation and drinking. 

Surgical therapy. Surgical intervention is advised only in excep
tional cases resistant to all other forms of treatment ( sympathec
tomy of the stellate ganglion, right-sided vagotomy). 

In some cases of status asthmaticus in which a major bronchial 
obstruction is involved, bronchial aspiration may be carried out to 
advantage. The mechanical removal of mucus has proved to be a 
life-saving procedure in many patients. 

Intervention in the nasal cavity may be carried out, not with the 
intention of influencing the asthmatic symptomatology, but with 
"the aim of re-establishing the function and eliminating the infec
tion, basing the indications on the symptoms and on the pathological 
lesions, as if the asthmatic condition did not exist". (Hansel). 

General management. In the treatment of asthma, even of more 
importance than the specific, symptomatic and non-specific means, 
are the hygienic measures as indicated in each individual case. These 
consist in eliminating or improving possible associated pathological 
conditions, reducing factors which favour or lead to attacks, and 
ameliorating the patient's general health. 

With this aim in view, and as has been previously mentioned, the 
physician should attempt to relieve any possible primary disease of 
the respiratory tract. Furthermore, special treatment should be di
rected against concomitant bronchial infections, disturbances in 
metabolism (e.g. obesity), cardiovascular complications, liver insuf
ficiency, endocrine disturbances. etc. 

An evaluation of the psychic factors also deserves special attention. 
After gaining the confidence of the patient, the physician should 
carry out a suitable psychotherapy, eliminating these conditions 
(fear, emotional or sexual disturbances, etc.), which contribute to 
produce and maintain the asthmatic symptoms. 

We may finally point out that Rackemann has directed attention 
to the so-called "depletion" in bronchial asthma. Many asthmatics 
are in a weakened state because of loss of weight and vigour, both 
prior to the development of asthma and as a result of the disease. 
This author has stressed that in such cases a general treatment, even 
without anti-allergic drugs (rest, fresh air, physical exercise, satis
factory nutrition, vitamins, tonics) leads to an appreciable increase 



ill hocly Wl'ilo(hl, ilnpi'O\'I'IIII'IIt ill tlw lo(I'III'I'HI l'onclition unci cllsap· 
Jll'lll'lllll'l' of symptoms. 'J'IH' J'('HSOII for this plli'IIOIIII'IIOII is 110! t•.Jt•JIJ', 
hut it may Jll't'Slllnahly involve reeovery of llw "rcsislunt•t• fm·.lcll·", 
whil'.h is not easy lo ddine, together wilh renewal of lht• udl'l•no· 
c·orlil'al activity. 

Asthmatic patients should live in a quiet, peacl'f'Hl Slii'J'ollndinlo(, 
uvoicl emotions and ovcrwork. Furthermore, as far as possihle o1w 
should allempt to remove from the milieu, such factors as humidity, 
cl11sl. smoke, gases, etc., which contribute to maintain or agg•·avult' 
ll11• asthmatic condition. 

llreallzing exercises have been shown particularly effective in t'l'l'· 
la in eases ( Quarles van Ufford, etc.). Their aim is mainly to l'llist• 
lite vital capacity of the patient, to improve his type of hrcalhinlo(, 
lo prevent or eventually improve a faulty carriage and thomx dPfol'· 
111 i lies, and to exert a relaxing action on the breathing musclt•s us 
wl'll as on the entire organism. Further, a varied and nourishinlo( llit•l 
is lo he recommended, eliminating the items which have hccn shown 
lo he responsible for the allergic phenomena. 

\Vith respect to the use of specific and symptomatic therapy, wt• 
lll'licve, lastly, that we must stress the important fact that in uslh· 
cnalic patients reactions to drugs occur more frequently and oflt•n 
:1ssume a serious character. 

It may be recalled, that during recent years the medical lilcralul't' 
has not uncommonly recorded fatal accidents following the ust~ of 
111orphine and similar preparations. Consequently the use of Lhis 
alkaloid in bronchial asthma is absolutely contraindicated, parli· 
I'Hlarly in the chronic untractable cases. One of the authors ( Sern· 
fini) has been able to observe three cases of bronchial asthma wi I h 
fatal outcome, where there was no doubt as to the relation helwecn 
l'ause and effect with morphine injections. A knowledge of the vul'i· 
ous pharmacological effects of morphine (reduction of activity of 
Lhc respiratory centres, inhibition of cough reflex, bronchospaslil' 
effect) stresses the danger of such injections in patients who, in
stead, require maximum strength in their respiratory organs and 
must avoid accumulation of bronchial secretions. 

Among the drugs which can produce allergic types of reaction in 
asthmatics, at times with fatal outcome, we may mention: aspirin, 
sulphonamides, arsenic, iodine (used in bronchography), 'penicillin, 
streptomycin, etc. 

With regard to ACTH, the possibility should be kept in mind that 
a sensitivity to this hormone may develop and that a subsequent in
jection may result in an anaphylactic shock. 

It should also be recalled that treatment with synthetic cortieo
steroids, particularly if continued for a long period of time, not only 

20* 
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exposes the patient to the complicalions associated with :uln·noc•orli 
cal hyperfunction, but also to effects dctNmined hy the· llwrapy: in 
the first place a functional inhibition of the adrenal eortex with ils 
most striking consequences, and the possibility of producing l'lwngc•s 
in the patient's "reactivity type" shown hy the occutTeiH'P of 
"mesenchymal reactions" with the clinical characteristics of sys
temic lupus erythematosus or periarteritis nodosa, analogous to 
what has been observed by Slocumb in rheumatoid arthritis. 

These various phenomena emphasize the necessity of treating Llw 
asthmatic patient with the greatest care, carrying out a thorough 
clinical examination in order to evidence even the slightest sign of 
abnormal reaction to the drugs which are to be administered. 
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STATUS ASTHMATICUS 

By 

R. S. BRUCE PEARSON 
London 

When an asthmatic attack fails to respond to the usual remedies 
in normal dosage, status asthmaticus is said to be present. This con
dition may continue for a period varying from a few hours to a 
week or more. The patient is anxious, dyspnoeic and cyanosed; he 
sits leaning forward with his chest held in the inspiratory position, 
using the accessory muscles of respiration in an attempt to inspire 
a still greater volume of air. Expiration is severely obstructed and 
during this phase wheezing is often audible from the end of the bed. 
If relief is not achieved the patient becomes increasingly distressed, 
his eyes are sunken and his tongue dry; sweat often covers his 
features. As his exhaustion increases the expiratory effort dimin
ishes, so that the characteristic expiratory wheeze may not even be 
audible with a stethoscope. At this stage the patient is breathing 
shallowly and rapidly near the limits of inspiratory effort. Loss of 
consciousness due to anoxaemia may take place. Although recovery 
is the rule, death sometimes occurs, either gradually with increasing 
evidence of anoxia or suddenly and often unexpectedly, perhaps 
when the patient has already shown some evidence of improvement. 

In analyzing 650 cases of asthma attending as out-patients, 100 
( 15.4 %) gave a history of one or more attacks of status; in 76 of 
these, attacks had taken place on more than one occasion, and of 
these 16 eventually died in status. Three more patients in the series 
died in their first attack of status. The mortality for the entire 
series from all cases connected directly with their asthmatic condi
tion was 4 % over the period of observation. Repeated status asth
maticus therefore materially worsens the prognosis of asthma. It 
seldom causes death before the age of 20. 

Further analysis of these 100 cases shows that allergic factors 
were at some time present in 56 patients (pollen sensitive 29), infec
tion in 83 and emotional disturbances in 40. Eleven had nasal polyps. 
It is significant that infection appeared to play a major part and 
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wns usunlly pl't•st•nl ut till' timt• of nclmission in ro~lnlu11. 'l'nhlt• I 
slwws 1'111·1 ht•l' tlt•lnils: 

TABLE 1 
.. tflt' untl .c;, •. t, Hisll'ilmlion of 1/10 t'IISt!S will! Status llsllrmallt•us. 

t\1(1' I{I'UilpS AK" ut first Ate•• 
In llet'IUII's Allt•IHIIIIIC'l' Al(l' of llnsl'l nl ilt•nllr 

No. of Cases: 0- !l 4 :11 11 
100 10-19 13 13 0 

Mule: 41 20-29 16 1!1 a 
Female: 59 30-39 18 11 n 

Died: 40-49 25 14 11 
Male: 9 50-59 18 10 :1 

Female: 7 60+ 6 2 2 

Although status is commonest between 20 and 50 years of IIJ.(tl, 
approximately one third first developed asthma before the IIJ.(t~ of 
I 0 years including four of those who died. Some of these hncl on I~· 
111ild attacks for years until a sudden deterioration took pltu~t'. oflt•n 
following infection of the respiratory tract, or an emotionnl diro~lmh· 
anee. Other cases, particularly those whose asthma began in midcllt• 
I i fe, died in the second or third attack of status within a Yl'lll' m· ro~o 

of onset. 

Treatment. 

Although bronchodilator drugs, corticotrophin and corticoslci'Oitlro~ 
or their derivatives are of predominant importance in the trentnwnl 
of this condition, an attempt should always be made to detennim• 
I he factors which are responsible for precipitating the attacl< si1wc 
failure to appreciate these may have serious consequences in ll'(ml· 
111ent. 

The importance of allergic factors should be considered first sint•t• 
these are perhaps the easiest to deal with. For example it is clcnl'ly 
important in pollen-sensitive cases that contact with grass polltm 
should be reduced to a minimum by closing windows, removing lht• 
patient to a hospital in a suitable environment, or nursing him in nn 
allergen-free chamber. Similar steps may be taken when atmosphcrk 
moulds are suspected to be the precipitating agents. Materials in llw 
house such as feathers from bedding or cage birds, animal dandm·, 
or freshly applied paint are sometimes important and in such cases 
Lhe irritant or allergenic materials must be removed or the patient 
taken to hospital. Dust from industry may also precipitate attacl<s: 
Ordman refers to epidemic status caused by castor bean dust pol
luting the atmosphere. Infection is very frequently present during nt
lacks of status and this applies not only to cases of so-called infC't'· 
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tive asthma or of asthma secondary lo hroiH'hilis, hul t'\'1'11 to !host• 
with an allergic basis: thus if the spulum of pollen st'nsilivt• palit•llls 
admitted to hospital during the pollen season is exami1lt'd, pus a11d 
pathogenic organisms will commonly be discovered. Examination of 
the sputum is therefore an essential part of the invesligation of 
every case of status. If microscopy shows that eosinophils are Jll"t'
sent exclusively or in high proportion, an allergic basis is almosl 
certain, whereas the presence of pus cells and pathogens will indi
cate that respiratory tract infection is either the primary cause or 
has become superimposed on a respiratory allergy of extrinsic ori
gin. Sinus infection must also be excluded. All infected cases should 
be treated with suitable antibiotics in addition to non-specific 
measures. 

Emotional factors may also play a prominent part in precipitating 
status. This should be recognized although it is seldom either prac
ticable or wise to investigate this aspect of the case during the acute 
attack. One patient had repeated attacks of status during the time she 
was going through divorce proceedings, on one occasion becoming 
unconscious for several hours. Following termination of the legal 
proceedings and the readjustment of her life, the attacks ceased 
and she remained in good health for a number of years. In cases 
where an emotional factor is thought to be present, psychological 
investigation after recovery is justifiable; care must be taken how
ever not to probe too deeply if the patient shows resistance, espe
cially when feelings of guilt are aroused, since the unwise disclo
sure of distressing subconscious conflicts may well cause deteriora
tion in the patient's condition. The author has personal knowledge 
of at least one case of death in status which took place within a few 
hours of the recollection during psychotherapy of behaviour asso
ciated with severe feelings of guilt ( Leigh). 

Secondary anxiety is invariably present during status and this is 
greatly mitigated by a confident and considerate attitude on the part 
of the medical attendant. 

General Measures. 

Admission to hospital is advisable in all cases of status, not only 
because the patient may in this way be removed from contact with 
allergens to which he is sensitive, and sometimes from an unfavour
able emotional atmosphere at home, but also because continuous 
medical and nursing care is necessary for satisfactory treatment. 
The patient's recognition of the fact that he will be given appropriate 
remedies at any hour of the day or night in itself possesses thera
peutic value. 
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'1'111' pulit•lll ..,IJould Ill' IIUI''ot'd silling up. will! a lll'd lnlllt• upo11 
"llil'l1 lit• 1'1111 lt•all i11 front of him. '1'111' hl'd should hll\'1' 11 l'il'lll 
ntullrt•ss and a fool l'!'st should lw inst•rll•d to p1'!'\'l'llt him fi'OIIl slicl-
1111-( down into a horill:ontal position. 

11.1'1/f/t'll d!'lil'l'rl'd hy a loosl'ly filling plastit· masl<, ol' lt•ss sulis
ladoril:-· h:-· nasal tuht•, nta~· gin• somt• rt'lil'f: th•• flow rat•• should 
Ill' 111aintai1H'd al -1- (j lilrt's pet· minute, an additional n•ason fo1· pl't'
lt•JTing tlw use of a mask. since oxygen deliw•t'l'd allhis rat•• hy nusul 
ltdtt• will hoth cool and dry the nasal mucous nwmht'aiH', thus c·uus
ing •·onsi<!Prahle discomfort. A mixture of oxygen and IH'Iium is 
""ml'limcs employed because of the low density of the lall•·•·. 'l'h1• 
pali•·nl should be watched carefully during oxygen liH'rapy. plll'li
,.,Jial'ly if it is suspected that recurrent attacks of hron<'hilis with 
:wl'ompanying destructive emphysema have been sup<•rimpost•d on 
11••· asthmatic condition. In these patients the accumulation of c•nr
httn dioxide in the blood over a period of time may haw c·aust•d tlw 
n·spiratory centre to become insensitive to it. The anoxil' stimulus 
lo nl'rve endings in the aorta and carotid body thus hi'I'OIIII'S the• 
ttnly effective one and in such cases the patient may ht• sc•c•u to 
lapse into coma with shallow inadequate respiratory lllO\'I'nH'nls us 
lhe administration of oxygen relieves the cyanosis (Beale, St•hill•·•·. 
llalperin and Franklin and Lowell). In this event the oxygen should 
Ill' stopped, but after resumption of normal respiratory effort il 11111:-' 
IH· given for short periods, say ten minutes in each quart•·•· of 11n 
hour: alternatively the rate of delivery may be considerably rPdu•·••d, 
for example to 2-3 litres per minute. Analeptic drugs such as nil<l'lh
amide may temporarily increase the sensitivity of the respimlo1·:-· 
t'Pntre, and are of great value if consciousness is lost in the man1wr 
dPscribed. 

Dehydration indicated by inelastic skin, dry mouth and sun kt•n 
o·yes, may he encountered in the patient who has already h<'<'n in 
status for several days. In these cases moderate re-hydration with 11 

normal saline drip, given intravenously, alternating with 4% ghii'OSI' 
in fifth-normal saline should he instituted, if the patient is loo 
dyspnoeic to take an adequate amount of fluid by mouth. This ma:-• 
help to liquefy the viscid and tenacious sputum and assist I'XPI'I'
Ioration. A drip is also useful for the administration of hronl'ho
dilator agents such as aminophylline or of corticotrophin. Dminf.( 
treatment careful watch should be kept on the neck veins to ••nsul'l' 
that there is no rise of venous pressure during inspiration, du1• to 
the onset of right-sided heart failure. If asthma has been eompli
t'ated by repeated attacks of bronchitis with resulting cmphyst•ma, 
the intra-cranial pressure may be raised as the result of long-stand
ing hypoxia with increased permeability of the smaller l'l'l'l'hra I 
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vessels. This condition may he recognized by the prl~senet~ of pnpill
oedema and should be taken as a contra-indication lo Lhe giving ol' 
intravenous fluids which may cause a further rise in pressure, wilh 
the possibility of cerebellar coning and fatal pressure on lhc nw
dullary centres. 

Bronchodilator Drugs. 

Theophylline, preferably given intravenously as aminophylline 
(Theophylline with ethylene diamine) 0.24-0.48 grammes, may be 
life saving. It is not only an effective bronchodilator but a cardiac 
stimulant and for this reason should be injected very slowly: too 
rapid administration may cause transient increase in spasm and 
has been known to precipitate ventricular fibrillation. It can be given 
intramuscularly but this method is painful and less effective. Injec
tions may safely be repeated after two to four hours, but the total 
dose for an adult should not exceed 3 grammes in twenty-four hours. 
In those patients receiving fluid by saline drip aminophylline may 
be given, 0.5-1.0 grammes per litre of saline run in at approximately 
45 drops per minute. 

Adrenaline will usually have been given, perhaps by the patient 
himself, in the early stages of the illness. The majority of patients 
with status asthmaticus are 'fast' to adrenaline, but in those cases 
who have not already received an adequate dose, 0.5-1 ml of a 
1: 1000 solution of adrenaline hydrochloride given subcutaneously 
may be followed by 0.05 ml each minute until relief is obtained or a 
total of 3-4 ml is reached, or the appearance of extreme pallor, 
distressing palpitations and tremor make it unwise to continue. The 
prior administration of aminophylline may increase the effect of 
adrenaline. Although asthmatics are usually very tolerant to adrena
line injections, its unintelligent use in excessive dosage may cause 
loss of consciousness or adrenaline shock, a condition associated 
with low blood pressure due to interference with the transmission 
of the tonic sympathetic impulses through the synapses at the 
ganglia. (Biilbring & Burn). It must also be remembered that ac
cidental injection of adrenaline 1: 1000 intravenously has given rise 
to hemiplegia, cardiac arrhythmias and loss of consciousness. Ac
cidental overdosage may be counteracted by giving Imidazoline (5-
10 mgm) or Benzodioxane (10-20 mgm) intravenously (Freedman). 

Isoprenaline delivered as an aerosol spray for periods of ten to 
thirty minutes every 2-3 hours is valuable in less severe cases. This 
is best given by passing oxygen under pressure through an aerosol 
pump, and delivering by means of a plastic face mask. 

It must be remembered that in the early stages of status improve-
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111<'111 is oflt•u \'t'l'~· lt'lllpol'lll'~' uutl ln•uluu•ul 11111y IIC't'tllo ht• l't'llt'lllt•tl 
•ot'\'t'l'lll lilllt'S iu lwt•11ly-fou1' holll's, purtit'ularly ul ni~hl. Nt•Vt'l'
llu•lt•ss ll11• mujol'ily of palit•nls will show a ddiuilt~ l't•spoust• wilhlu 
this lilllt'. 

I .'od it·olropilill ami Coi·licosluoid Drugs. 

11' the patient is judged to he critically ill o1· if lu·ont·hotlilnlol' 
clrul-(s together with general measures have failed to hl'in~ uhoul 
IIJIJII't•t·iahlc improvement within 24 hours, the use of corti<'oll·ophlu 
or corlicosteroid preparations should be considered. The1·c is ol'lt•n 
11 la,.: of from 12 hours to four days before these subslant•t•s t'Xt'l'l 
llll'ir t•ffcct, so that their use is never an excuse for inadt•qunlt• 
~~·nt·•·al and symptomatic treatment. 

l\lany reports of the value of these drugs in status asthmulit•us 
ha\'1' now been published (Lockel et al., Baldwin et al., Ball, l't•n•·
•,oll) and statistical evidence is available in the report of llw Mt•dit•nl 
llc-st•arch Council of Great Britain of a double blind conll·ollt•d ll'inl 
1\'ilh Cortisone. Cases were treated in ten hospitals and only !host• 
1\'ho had failed to respond to adrenaline and aminophyllint• du1·in~ 
I ht· first twenty-four hours after admission were ineludt•tl. Sint•t• 
1110sl cases did respond to these measures only 32 were availahlt• fol' 
I ht• trial, and these alternate cases were treated with placebo luhlt•ls 
or cortisone, in addition to bronchodilators as required. Analysis of 
llw results showed a distinct advantage to the cortisont• ll·t•nlt•d 
group, who were more rapidly relieved and returned to a no•·mul 
f'ontlition sooner than those treated with placebo. 

In prescribing treatment it is of great importance to give 1111 

ad('(}uate initial dose and to reduce this gradually over the pm·iod of 
lrt·atment required: too small a dose at the beginning of trealnwnl 
111:1y fail to cause improvement while sudden termination of ll•t•nl
IIH'nt after several days may be followed by a severe relapse. Can•ful 
1\'atch must be kept on the patient so that unfavourable side t•fft·t~ls 
··an be detected early; these are discussed more fully later. Conll'll
indications to this form of treatment in such a serious eme•·gt•nt•y 
are few, but discretion should be exercised in known cases of gasLI·it~ 
or duodenal ulcer because of the risk of perforation or haemorrha~c; 
alkali by mouth should be given to such patients. The presence of 
\'alvular heart disease or hypertension also presents a special risk 
particularly if cortisone, hydrocortisone or corticotrophin arc used, 
since the retention of salt will in these cases lead to increase in ven
olts pressure and may precipitate heart failure. These drugs should 
also be cautiously employed if there is any evidence of right heau·t 
slmin due to the presence of emphysema. In diabetes the insulin 
n•quirements will need adjustment. 



Type of Drug. 

Corticotrophin 

Cortisone 

Hydrocortisone 

Prednisone 

Prednisolone 

TABLE 2 
Scheme of Dosage {or Various Preparations of Corticotrophin, Corticosteroids 

and their Derivatives. 

Method of Dose for first Maintenance 
Preparation administration 24 hours dose for 24 hours Cotnmenls 

Corticotrophin powder. Intramuscular 200 units 100 units Injections 4-8 hourly. 
25 unit doses. injection in 

solution 
Corticotrophin powder. Intravenous 40-80 units 10-20 units Continuous drip; unsuitable 
25 unit doses. drip for more than a few days. 
Corticotrophin gel. Intramuscular 40-80 units 20-40 units Injections divided at first. 
40 units per ml. injection then once daily. 
Cortocotrophin Intramuscular 40-80 units 20-40 units 
aqueous suspension injection 
40 units per ml. 
Cortisone acetate Oral 200-400 mgm 50-100 mgm 3 hourly at first. 2-4 times 
tablets. 25 mgm. daily after control achiend. 
Cortisone acetate sus- Intramuscular 200-300 mgm 100 mgm Divided doses 4 hourly 
pension. 25 mgm per ml. injection prescribed only until oral 

preparation can he taken. 
Hydrocortisone acetate Oral 160-:iOO mgm 40-80 mgm 3 hourly at first. 2-4 time' 
tablets 20 mgm. daily after control is 

achieved. 
Hydrocortisone free Intravenous 100-200 mgm For emergency only: gin·n 
alcohol solution injection in as drip 100 m gm per 1 it re 
100 mgm in 20 ml of 500 ml saline of saline. 
50% alcohol 
Hydrocortisone sodinm Intravenous 100-200 mgm 2 ml (100 mgm 1 ginn in 
hemisuccinate solution injection emergency: oral prcpara-
100 mgm in 2 ml. tions subsequently. 
Prednisone tablets Oral 40-·60 mgm 15-25 mgm 3 hourly at first. 2--l tim,, 
5 mgm. daily after control achit::,·ed. 
Prednisolone acetate Oral 40-60 mgm 15-25 mgm 3 hourly at first. 2--l tim.::< 
tablets 5 mgm. daily after control i<c 

achieYed. 
Treatment will seldom be required for more than 2- 3 weeks. 

~ 
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Tullle• :! ~111-(f..(l'~ls lhe• iniliul dose• 1111d lhe• lllltillitolllllle'l' dose• l'or 
c•uc•h ol' lhe• pre•p:tl':tlions now :t\':tilaltle•. The• lll:tinle•nune•e• dose• 
•,ltould Ill' l'e•ai'IH•d within :1 I da~·s and e·onlinne•d l'or 7 IU clu~·s. 

ul'le·r which gradual n•dudion can usually hi' lll:tcle• so lhal. lhe• 1•nlin• 
c'oiii'SI' ol' I I' I' a l.nwn t lasls for two o1· Lh 1'1'1' Wl'l'ks. 11111':1\'I'IIOIIS I'OI'I i1·o .. 
lrophin gin•n l'onlinuously, pn•ft•l':thly through a filii' calh1•ll'l', is 
proltahly IIH• mosl t•fl'edive method, hut Lhe Ll'ndt'III'Y lo l'aliSI' lcwul 
'''nous Lhromhosis rcndct·s it unsuitable fo1· prolongl'd usl'. Pl'l'dni
•,one· and Prednisolone have the advantage that they ri'Lain sail lc•ss 
I ltan naturally occuring preparations, and for this l't•ason :tl't' lc•ss 
lilu·ly to eausc oedema or to precipitate heart failul't'. Whc•n lh•• 
palil'nt is too distressed to swallow, or if vomiting mal<t•s rt'lc•nlion 
~~~· mouth uncertain, corticotrophin, hydrocortisone o1· eoi'Lisont• h~· 

I he• intramuscular or intravenous route should he usl•tl. Exl'l'pl in 
llll'se special circumstances there is little to choose hl'l Wt't'll I hc• 
'a rious preparations. During treatment daily blood pn•ssul'l' l'l't'ol'd
ings should be made and the urine should be tested fo1· alhumin untl 
~ugar. 

Failures or poor results are recorded in most serit•s anti in !111• 
author's experience such failures can usually he altrihult•d lo on•• 
ol' Lhe following reasons: 

I) Inadequate dosage or the use of inactive material. 
:! ) Uncontrolled infection of respiratory tract or paranasal 

sinuses. 
:1) Organic lung damage such as pulmonary fibrosis. struduul 

emphysema or bronchiectasis. 
-~) Harmful side effects. 

Under the last heading are included persistent tachycardia, st'\'t'l't' 
hypertension and venous engorgement with right sided heart failul·c·. 
These events are probably associated with the salt retaining qual
ities of these drugs and the use of Prednisone and Prednisolone• 
should reduce their incidence. Silent pneumonia without rist• of 
pulse or temperature was recorded in one case, another died sud
denly within a few minutes of the administration of intrawnous 
corticotrophin by drip: this patient had been successfully lrealt•tl 
in this way on several previous occasions and anaphylactic dl•alh 
was diagnosed. Other cases of death attributed to corticotrophin or 
cortisone have been recorded. (Hill & Swinburn, Bloom, \Voll'l', 
Burrage & Irwin, Quarles van Ufford). Repeated courses of inll·u
,·cnous corticotrophin are probably particularly likely to lead to ana
phylactic reactions. 

In concluding this section it is therefore important to rceogn bw 
lhat these endocrine preparations are not given without risl<, lll't' 
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not necessarily effective in every case, and do nol provide a sub
stitute for the use of bronchodilator drugs; mon•ovt•r anlihiolit•s 
must be given at the same time if infection is present. With lhcst• 
qualifications it may be said that they often reduce the period of 
disability and discomfort materially, and that they may be life
saving. 

Antibiotic Treatment. 

Because of the frequency with which infection is encountered as 
either a main precipitating cause or as a complication in status 
asthmaticus, antibiotics play an important part in treatment. It is 
particularly important to deal with infection when corticosteroids 
are employed. Although ideally one would like to know the nature 
of the organism responsible and its sensitivity to the range of anti
biotic drugs, this is seldom practicable initially. The severity of the 
patient's illness necessitates early treatment if pus (degenerated 
polymorphs) is present in the sputum or if there is other evidence 
of infection of the respiratory tract or sinuses. H. Influenzae and 
S. Pneumoniae are recognized to be the commonest infecting agents 
in bronchitis (Mulder, Helm et al.) and in our experience are also 
commonly cultured from asthmatic sputum. Staph. aureus ( coagu
lase positive) is not uncommon, particularly when the antra are 
acting as foci of sepsis. Strept. viridans is found more commonly 
in asthmatic than normal sputum (Bergquist) but it is still doubt
ful whether it is to be regarded as a pathogen or not. It is therefore 
reasonable to start treatment with a combination of penicillin in 
doses of 1-2 million units daily together with streptomycin gm 1-2. 
These should be given in divided doses. In children and elderly pa
tients oral phenoxymethyl penicillin may be given with sulphona
mides in a dosage suitable to their age. In each case a specimen of 
sputum or laryngeal swab should be taken before treatment is be
gun. In the early stages little sputum may be produced because of 
bronchospasm so that it may not be easy to obtain a specimen. As 
the spasm is overcome a considerable quantity of infected sputum 
is often brought up. Tests should be repeated from time to time until 
recovery occurs. If evidence of infection persists a change to the 
tetracycline group of antibiotics or to erythromycin should be made, 
unless culture has shown an organism that is more sensitive to some 
other preparations. Chloramphenicol although often effective should 
be used only if other antibiotics are unsuitable because of the risk 
of agranulocytosis when repeated courses are necessary. 

Although the use of antibiotics alone may be followed by dra
matic improvement as the sputum is freed from pus and pathogens 
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tli~nppc•n•·. c·o~inophil polymo1·phs sonll'liniC's nppc•n•· in lnq.(c~ 1111111-

lu••·s ( llc•lm & LivinJ.tslon!'), nncl in lhesc• pnlic•nls sc~vc••·e nslhmn mny 
pc•rsisl. until eo•·Lic~oslc•t·oids m·e usc•cl. In sonw c·nsc•s llw ol"if(innl 
orf(nnisms n1·e n•plaeecl hy others insensitive to the nnlihiotk c•m· 
ployc•cl, B. Coli and St. pyogcncs being not uneommon sc~c·muhu·y 

111\'ndc•rs. The points whieh should be horne in mind in the nnli· 
hiol k trc•atment of status asthmaticus arc therefore: 

I) That a preparation which is suitable for the JH"edominc•nt or
ganism should be employed in adequate dosage. 

:.!) That treatment should be continued for a sufficient ]WI"iocl of 
time to overcome the infection, i.e., a minimum of fmm !i 7 
days and often for 2-3 weeks. 

:1) That repeated examination of the sputum should he mucic•, 
and treatment altered as indicated by the findings. 

St•dalives. 

The problem of getting sleep is a constant source of anxic•ly in 
I hc·se cases. The discomfort associated with respiratory disll·c•ss 
IH'C'JlS the patient awake and those sedatives which deprc•ss till' 
rc•spiratory centre must be avoided. Morphine is particularly dan..:c•t·· 
ous, lulling the patient into a sleep from which he may twwr n•
C'over owing to the consequent reduction of respiratory effort. ll 
may be said that sound sleep cannot be expected while status asth
uwticus continues, and that repeated small doses of sedatives m·c• 
preferable to larger doses given with a view of producing compldc• 
s!'dation. 

Paraldehyde is the drug of choice and may be given orally ( R-1 4 
uti) or intramuscularly (5-10 ml) in divided doses over 4-8 homs. 
In the severe case of asthma this will induce a drowsy condition 
\\'hich will persist for a few hours, when it may need repealinJ.t. 
Bectal administration is sometimes preferable. Ether, which also 
has little effect upon the respiratory centre, may also be given rcc
lally: an infusion of 60-80 ml of ether in 160 ml of olive oil is well 
ahsorbed. Ether is also soluble in saline up to about 3 per cent and 
may be given intravenously in this way, the rate of the drip being 
rC'gulated so that the correct amount of sedation is obtained. The 
prescription of pethidine 50-100 mgm, because of its mild broncho
dilator action and because its effect on the respiratory centre is less 
marked than that of morphine, is sometimes justifiable, but its 
bronchodilator effect is variable and its sedative action is only 
moderate. ( Herschfus et al.). In some patients it causes a reduction 
of mucus secretion which may interfere with the expectoration of 
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sputum. The adminislmlion of Nalorpllint• or l.t•,·allorfan lo~o<l'lht•l' 

with pethidine is reasonable and should )ll'en•n l any dl'('l'l'ssing l'fl't•t·l 
on the respiratory centre 1 • Barbiturates in safe dost•s a n• inl'l'fl'<'l h ,. 
in severe status and are contra-indicated in larger dost•s ht•<·aus<• 
they too depress respiration. The best way to gin• sleep is h~· llw 
adequate treatment of the status itself. 

Miscellaneous Measures. 

Bronchoscopy has been widely recommended by some worlH~rs 
(Waldbott). There is considerable technical difficulty in carrying 
this out unless the patient has lost consciousness, when it may he 
done without local or general anaesthesia. The object is to suck 
thick mucus from the obstructed airway. Though the main air pas
sages may be cleared in this way, it is obvious that the smaller 
bronchi and bronchioles cannot be reached. Nevertheless it is re
garded by some as a life-saving procedure and should be employed 
if circumstances demand. 

Other forms of treatment, for example with nitrogen mustard or 
intravenous procaine, have been rendered unnecessary by the intro
duction of corticosteroid preparations and corticotrophin. Broncho
dilators and expectorants not referred to in the text may be of value 
during the recovery phase: thus potassium iodide or caffeine iodide 
may help in the expectoration of mucus at this time. Long acting 
preparations of adrenaline in oil or as a mucate (0.5-1.0 ml) may 
also be useful. 

The following principles should be remembered during treatment 
and after the acute attack has subsided. 

1) Apprehension and anxiety are the natural accompaniments of 
a disorder threatening the act of respiration. This does not imply 
that the patient is neurotic, or that he will improve if ignored, nor 
does it render him immune from a fatal outcome. 

2) Repeated symptomatic therapy is usually required during the 
first few days and constant supervision is necessary. 

3) Treatment may require to be altered during the illness for 
many reasons, but ought not to be changed as long as improvement 
is taking place. 

4) Status does not take place without a cause, and if this is not 
recognized at the time of the attack every effort should be made to 
determine the precipitating factor after recovery has taken place in 
order that treatment may be initiated to prevent further attacks. 

1 A combination of pethidine and levallorfan is marketed under the trade 
name of Pcthilorfan (Roche). 
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THE CLINICAL USE OF CORTICOTROPIN AND 

ADRENOCORTICAL STEROIDS IN ALLERGIC 

DISEASES 

By 

B. RosE and E. McGARRY 
Montreal 

With the introduction of ACTH and Cortisone by Hench and Ken
dall ( 1) for the management of rheumatoid arthritis there began an 
enormous amount of clinical and experimental observations on these 
and related compounds. Nevertheless it had been recognized many 
years ago that the functions of the anterior pituitary and the adrenal 
cortex were related in some manner to mechanisms of hypersensi
tivity. For example, it had been noted that removal of the hypo
physis or the adrenal gland in the experimental animal led to a de
crease in resistance both to classical anaphylaxis and the effects of 
histamine. These observations were in part clarified by the finding 
that adrenalectomy in the rat was accompanied by an increase of 
the tissue and blood histamine as well as a decrease in the capacity 
of the tissues to inactivate or remove histamine. A decrease in the 
activity of the enzyme histaminase was shown to be responsible in 
part for these alterations (2). More recently, it has been found that 
if the tissues are first depleted of their histamine content by the 
action of histamine liberators, the administration of Cortisone will 
prevent the re-accumulation of histamine ( 3) . In addition to these 
relationships, other tissues which in all probability are intimately 
concerned with the allergic state such as the lymphoid mass and the 
eosinophils depend in part on the activity of the adrenal cortex. Thus 
removal of the adrenal leads to marked increase of lymphoid tissue, 
whereas the administration of Cortisone or one of its derivatives 
results in a dissolution of lymphoid tissues and a depression of the 
circulating eosinophils. 

In spite of a large amount of experimental data both in animals 
and man, the exact mechanism whereby the steroids of the adrenal 
cortex exert their beneficial effects in the allergic states is still not 
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l'll'llr. \Vhilt• in nnimnls l't'l'luin forms of nnlihody formulion 111'1' sup
prPSSI'd hy lht• udminislmlion of Col'lisoJH', mnny olht'I'S do not up
IJI'IIr lo ht~ infhH'IH't•d and this is parli<'ularly tnw of !host~ whi1•h 
huvt• ht•t•n studied in man. IL seems clea1· that only adivdy indw•t•d 
unlihody fonnalion can he suppressed, fot' when anlihody in tlu• 
l'or111 of immune set·um is tmnsferred passively, Cortisone admini
-.lration has no effecl. It is furthermore of some considerable inh~r
c·sl that adreno-cortical function appears to he nonnal in t•.hildt•t•n 
with agammaglohulinemia since these children do not have the enpn
c·ily to form antibody to the majority of known antigens (4). In 11 

rc•c·en t review, Germuth ( 5) comes to the conclusion that llw ht•lw
l'il'ial effects of steroid therapy in allergic states must he due to llw 
uon-specific anti-inflammatory properties of these compoutuls 
ralher than to any capacity to suppress antibody formation. Furlht•J' 
l'larification of this problem is obviously desirable. 

Following the demonstration in man that the adminisll'lllion of 
Corticotropin (ACTH) led to a decrease in circulating cosinoJlhils, 
sludies of the effects of this hormone in patients with disenst!S of 
allergy, asthma in particular, were carried out and the first t•epm·ts 
wl're published in 1949 and 1950 (6) (7)_ Since that time Corlil'o
lropin and the various steroids with gluco-corticoid activity hnVI' 
lwen used extensively as therapeutic agents for the management of 
c•very known form of allergy (8) (9) (10). It soon became appm·cnl 
I hat not only did symptoms recur on cessation of therapy hut thnl 
undesirable side-effects might appear. Further experience over Lht• 
past eight years now allows a clearer definition of conditions and 
situations in which the use of these agents is indicated. It is now 
universally accepted that these compounds should not he ust•d 
lightly or in place of the more accepted forms of therapy and never, 
with rare exceptions, until a thorough history, physical examina
tion and a reasonable trial of the more conventional means of aller
gic management and treatment has been undertaken. Because of tlw 
1 •ossible dangers accompanying the use of these compounds, sonw 
knowledge of their properties and mode of action is desirable hcfot'l~ 
attempting to use them. 

Properties and Mode of Action. 

Corticotropin or ACTH (Adrenocorticotrophic Hormone) exet·Ls 
its action indirectly by stimulating the adrenal cortex. The finnl 
dfect is due to the increased production of endogenous adrenul 
steroids, the most important of which quantitatively and qualitn-
1 i vely is Compound F (Hydrocortisone, Cortisol, Hydrocortone). 
Administered adrenal steroids exert their effects directly and eon-
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PITUITARY- ADRENAL. FUNCTION RELATIVE TO HYPERSENSITIVITY 
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sequently it is necessary only to describe the properties of Cortisol. 
It should be noted that all of the newer derivatives of Cortisol have 
similar properties with certain modifications. Cortisol, a gluco-corti
coid, is concerned primarily with carbohydrate and protein meta
bolism. At least two other groups of steroids are released by Cortico
tropin. These are the androgenic steroids of which Testosterone is 
an example, and the mineralocorticoids which regulate salt and 
water metabolism. Neither the mineralocorticoids nor the andro
genic compounds exert any major known effect on immune mechan
isms although they may play some role in the appearance of un
desirable side-effects when ACTH is used for prolonged periods. The 
more recently described aldosterone, a salt and water hormone, also 
bears no known relationship to hypersensitivity and since aldoste
rone output is only partly influenced by ACTH it need not be dis
cussed here. 

Pituitary adrenal relationships are shown in Fig. 1, in which most 
of the known properties as they relate to mechanisms of hypersensi
tivity are listed. These include effects on the formed blood elements, 
the Arthus and other phenomena. The effect of administered ACTH 
and Cortisone on the function of the anterior pituitary and the 
adrenal cortex are outlined in Fig. 2. It will be clear that Cortisone 
and like compounds suppress both glands. ACTH, while stimulating 
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the adrenal cortex, also suppresses the anterior pituitary and us 
such is capable of leading to withdrawal symptoms when it is 
slopped. 

In addition to the properties of Cortisol which relate to allergy und 
hypersensitivity, there are other important attributes which must he• 
known and recognized. These are listed in Table I. It will he clc•a11' 
that these and other side-effects can be at best troublesome and sonw 
may, if not dealt with promptly and properly, lead to the death of 
lhe patient. Finally, it should be clearly understood that the avcmf.(c~ 
daily output of the anterior pituitary in terms of ACTH in man is 
I unit per 24 hours, and the normal output of the adrenal cortex in 
terms of Cortisol is approximately 20 mgm. per 24 hours. It will lw 
obvious then that in most instances therapeutic dosage schcdulc•s 
arc not examples of replacement therapy and the side-effects whic·h 
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TABLE I 

Some Properties of Adrenocortical Slt•roitls. 

Physiopathology 

1. Impaired Carbohydrate tolerance. 

2. Depletion of body nitrogen. 

3. Abnormalities of water and -elec-
trolytes. 

4. Calcium loss. 

5. Increased appetitel. 

6. Decreased resistance to infection. 

7. Depression of pituitary-adrenal 
activity. 

8. Anti-inflammatory. 

9. Unknown. 

10. Unknown. 

12. Unknown. 

13. Unknown. 

Clinical Mani{t,slalioll 

Steroid Diabetes. 

'Veakness, Osteoporosis. 

Edema, Hypokalemia, Hypcrnatrcmia. 

Osteoporosis, collapse of vertebrae. 

Obesity. 

Infection may have fulminating down
hill course. 

Sudden withdrawal of treatment or 
failure to meet increased requirements 
may result in an iatrogenic Addisonian 
crisis. 

Masking of clinical signs and symptoms 
so that an acute episode such as per
foration of an ulcer may be difficult 
to diagnose. 

Hypertension. 

Psychoses. 

Impairment of growth in children. 

Acute perforation of a viscus .. 

1 These changes are less apt to occur with the newer compounds Prednisone, 
Prednisolone and Triamcinolone because of the relatively lower dose required 
and because of inherent changes in the properties. 

appear are in consequence often signs and symptoms of hyper
adrenalcorticism. 

Rationale for the Use of Hormones. 

There is no clear cut evidence that inadequate function of the 
anterior pituitary or the adrenal cortex play any etiologic role in 
the development of diseases of allergy. Rose, Fyles and Venning (11) 
found that in adults, urinary gluco-corticoid output was lower in 
asthmatics than in a group of normals of similar age, but this has 
been found to be true in other chronic diseases such as rheumatoid 
arthritis. It was also noted that there was no increase in gluco
corticoid output under the stress of a severe exacerbation of asthma. 
On the other hand an elevation of the blood 17 hydroxycorticoids 
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:\CTII 
1 I .yuphilizcd) 

. \CTII- Zinc 
llonl(-acting) 

IJumlion of Al!lion 

4 -6 hom·s 

12-36 hours 

ltonlt• of 
il tlm inisl m/ ion 

lnlrnmusculnr· 

lnlravcnons. 

Intramuscular 
Subcutaneous 

lloHt' 

10 20 nnils 
q.!i.h. 

I0-20unils 
in 500 I'C l(hll'tlSI' 

and wnlcr· as n 
SlOW th•ip OVI'I' 

8-10 hours . 

10--40 unils 
b.i.d. 01' q.tl. 01' 

q.2.d. 

was found in children with severe asthma as compared to nol'
rnals (12). 

Perhaps the major incentive to use steroids is simply that lht•y 
work at least temporarily. While the exact mechanism is unknown, 
'i dually every sign and symptom known to be characteristie of 1111 

allergic response including eczema, certain forms of angioedcma and 
urticaria, rhinitis, bronchospasm, sputum production, eosinophilia, 
lymphocytosis and so on can be suppressed or reversed hy tht•st~ 

,·ompounds. The one striking exception is the immediate reaelinf.( 
skin test, which is unaltered. Delayed skin tests of the tuberculin 
variety are however suppressed. In certain instances these druf.(s 
111ay be life-saving by virtue of this ability to suppress manifesta
tions of a hypersensitivity reaction. However, their indiscriminatt• 
use may lead to disaster . 

..t vailable Preparations. 

Preparations available are divisible into two groups. These an~ 
Corticotropin and the steroid compounds. The former are listed in 
Table 11. As can be seen, Corticotropin requires parenteral routes of 
administration. It nevertheless is a useful preparation and is ht~

lieved by some to be more rapidly effective when given intravenously 
lhan is intravenous Hydrocortisone or intravenous PrednisoloJH'. 
Since Corticotropin exerts its effects by stimulating the adrenal eor
lcx to liberate other steroids as well as Cortisol, certain precaulioins 
are necessary. These are: 

1) Restriction of Sodium intake to not more than 1 gm. per day. 
2) A potassium supplement of 3-5 gm. of KCI per day. 



328 

STEROIDS 

CORTISONE 

II.IIOS E & E. MC:I;AJIIIY 

USEFUL IN ALLERGIC SlATES 

HYDROCORTISONE 
( CORTISOL) 

9 ALPHA FlUORO -
HYDROCORTISONE 

fHtOH 

~ w ~: 
PREDNISONE PREDNISOLONE 

Fig. a. 
TRIAMCINOLONE 

3) Fluid intake should not exceed 2-3 litres per 24 hours. This is of importance 
in intravenous therapy, as well as with injection therapy involving high 
dosage of Corticotropin. 

In general the use of Corticotropin has decreased considerably in 
favour of the orally active steroids because of the convenience of the 
latter form of therapy. Also ACTH is a protein extracted from ani
mal pituitaries (usually hog or beef) and may contain traces of 
foreign material to which a patient may be sensitive or develop 
allergy. Thus the preparation may in itself produce acute asthma, 
anaphylactic shock or angioedema. However, sensitivity reactions to 
ACTH have become much rarer with the newer more purified pro
ducts. 

The chemical structure of the adrenocortical steroid compounds 
are shown in Fig. 3. Cortisone is depicted in the upper left hand of 
the figure. Originally synthesized by Kendall, it was the first to 
receive clinical trials by Hench and Kendall in 1949. Subsequently, 
other steroids with Cortisone-like activity have become available. 
The original steroid nucleus of Cortisone is shown in heavy lines and 
alterations in chemical structure by which each compound differs 
from the preceeding one is shown in heavy print. Thus Cortisol 
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Cot·lisoucl ......... 25 15 :w :100 r,o :Jr, 7r, 
Cot•l isoJI ........... 20 12.5 20 240 40 :w flU 
( IJ~·clrocortisone) 
l'r·l·cln isonc ········ 5 1 5 fin If) r, lr• 
l'n·dnisolonc ..... 5 1-5 fin 10 r, lr• 
'l't·inmcinolonc ". 2 0.5-2 20 4 2 fl 

1 = Salt restriction and potassium supplement requit·cd. 

(Compound F) differs from Cortisone in having a Hydroxyl f.(t'ott p 
al carbon atom 11 instead of a ketone. The 9 alpha-fluoro d<·t·ivnliv<• 
or hydrocortisone is also shown although it is not used omlly in llw 
management of allergic states because of its marked <'HIHU'ily to 
rdain salt and water and to excrete potassium. It is useful how<'V<'t', 
as an 0.1 % concentration applied locally to the skin in a sttilnhl•• 
hase. The more recent derivatives of Cortisone and Corlisol 111'1' 

shown at the lower left. These are Prednisone and Prednisolmw holh 
or which differ from the parent compound by desaturation or Hinf.( A 
in the 1-2 or a position and are known as Delta Compounds. Tlwst• 
newer steroids, Prednisone in particular, are being very wi<l<•ly tts<•cl 

Compound 

Cortisone 
Acetate 

llyd1·ocortisone 
Acetate 

" 
Prednisolone 
Acetate 

Hydrocortisone 
llemisuccinate 

Prednisolone 
Succinate 

TABLE IV 

Steroid Preparations for Parenteral Use. 

Strength 

25 mgfcc 

25 mgfcc 

1-2% 

1-2·% 

25 mgfcc 

lOOmg 

50mg 

Type 

Suspension 

Suspension 

Ointment 

Suspension 

Powder 

Powder 

Use 

Intramuscular 
administration 

Intramuscular 
administration 
Intra-articular 
administration 

Ophthalmic 

Local application to Mllln 

Intramuscular 
administration 

For intravenous ndmlul
stration soluble in 2 ,.,, 
sterile water. 

For intravenous udmlul
stration soluble in r. ('(' 
sterile water. 
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and have displaced Cortisone and Cortisol to a eonsidt•rnhl1• t•x lt-nl 
since they have comparatively less effed on eledi'Olyle and wnh•t· 
metabolism and are more potent in equivalent dosage. Thus wlwn 
the Delta Compounds are used in therapeutic doses there is usually 
no need to restrict Sodium or to give supplementary Potassium (I a). 
All the other undesirable side-effects characteristic of steroid them
py occur with at least as great a frequency with Prednisone and 
Prednisolone as with Cortisone and Cortisol. Finally, in Fig. 3, 
there is shown one other more recent modification, Triamcinolone. 
While this compound shows great promise in initial surveys the side
effects are not yet known. Like Prednisone and Prednisolone, Triam
cinolone is even more potent in equivalent dosage than its precursor. 

The various types of steroid preparations useful for oral admini
stration are listed along with their equivalent dosage in Table Ill. It 
is extremely important to emphasize that all these compounds are 
more rapidly effective when given by mouth than by the intra
muscular route. The free steroids are insoluble and are usually pre
pared as the acetate salt which is inactive. Free steroid is rapidly 
released in the stomach but very slowly when injected into the 
tissues. It is also important to recognize that there are several types 
of preparation available for parenteral use. These are listed in 
Table IV. For example Hydrocortisone and Prednisolone are pre
pared as suspensions of the acetate salt for intramuscular or intra
articular injection. Similar preparations are available for use as 
drops in the eye. This suspension should not be used intravenously. 
For intravenous use only the hemisuccinate should be administered 
in a slow drip. It is strongly recommended therefore, that the label 
and the printed brochure accompanying each preparation be read 
carefully. In an acutely ill patient who cannot take the drug orally, 
it should be administered intravenously for a period of 36 hours 
after the first intramuscular injection or continued intravenously 
until the patient can take oral medication. 

Indications. 

The indications for steroid therapy may be conveniently classified 
into three groups, and are shown in Table V. In those of Group A, 
there is clearly no time to lose and one has no choice but to proceed 
with full-scale dosage. Undesirable side-effects or contraindications 
have to be dealt with and it is here that a knowledge of the potential 
dangers is essential. Because of the disastrous results which may 
ensue as a result of hormone therapy in some patients, an ever in
creasing tendency to withhold such treatment is occurring in the 
hope that the patient will still respond to the more conventional 
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'"'"''""""H {111' /Ill' IIHI' ,, 1/11/'lllfl/lt'H . 

. \. 1./{r•-Hm•lllfl l•."mt'l'fll'lldt•s. 

I. At·ule Slnlus Aslhmulkus. 
:!. Exfolinlive Dermutilis. 
:1. l'iluilury-Adt·enul SupJH'essiun due lu previous lht•t•npy. 
4. Aeule Drul( Heucliuns. 
r,. Acute Scrum Sicluwss. 
li. Puly:u"lcrilis. 

11. .'il'i{-limiled Conditions. 

1. Scusonul Rhinitis (severe). 
2. Seasonal Asthma (severe). 
3. Some forms of Acute Urticaria and Angioedema. 
4. Spreading contact Dermatitis. 
5. Loeffler's syndrome (Eosinophilic Pneumonia). 

t :. Chronic Intractable States. 

1. Chronic Asthma with or without Bronchitis. 
2. Chronic Serum Sickness. 
3. Polyarteritis. 
4. Certain forms of Atopic Dermatitis. 

and less harmful forms of treatment. By far the most satisfudory 
group to treat are those listed in group B. Since these conditions lll't' 
st•lf"-limiting, one can be assured generally that the need fot· hol'

mones will likewise be limited. In group C, and not infrequently in 
group A, once steroids have been started one is committed to Ion~ 
ll'rm therapy and thus ultimately will have to deal with one oJ' 
another of the many undesirable side-effects. 

f :mztraindications. 

Contraindications are listed in Table VI. It is of interest to not<~ 
lhat the majority of these are relative and there is no hard and fast 
rnle. Of particular importance here is a careful personal and family 
history combined with a thorough physical examination and sueh 
general tests as may seem indicated. For example hypertension is 
much more likely ih the patient with a family history of the disease. 
Diabetes Mellitus has been somewhat exacerbated by the admini
stration of the steroid hormones, or uncovered in the patient with 
a family history. It has not been produced however by these com
pounds. One of the most sobering aspects of long-term therapy is 
Lhe rapidity with which certain infections may spread and hceom<l 
overwhelming before they are recognized. In general, adrenoem·tit~nl 
steroid hormones should not be administered to patients with active 
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TAilLE VI 

Conlraindica/ions /o /loJ'IIIOIII' Tilt'l'IIJI/J. 

Hypertension. 
Recent Coronary Disease. 
Diabetes Mellitus (severe). 
Tuberculosis. 
Infections for which there is no good chemotherapy. 
Osteoporosis. 
Ulcer. 
Depression or Psychosis. 
Negative history of Varicella. 

~erculosis or those with a history of this disease. It is true that 
phthysiologists use Cortisone and similar compounds in the treat
ment of certain forms of tuberculosis but this is a special instance 
in which both steroids and antituberculous therapy are required. 

Other infections may be spread by the careless use of these hor
mones, but the following are more serious in that no specific anti
biotic therapy is available. These include moniliasis, purulent men
ingitis, Friedlanders' pneumonia, blastomycosis, and malaria ( 14). 
Recently, it has been observed that chicken-pox (varicella) may be
come a fulminating and fatal disease in children receiving steroids, 
and some ten deaths have been reported. It is always well to enquire 
both in children or adults whether the patient has ever had varicella 
before administering hormones (15). 

Finally, it should be noted that growth may be retarded in children 
by the administration of hormones. In this connection it has been re
commended that interrupted courses of steroids are preferable since 
normal growth rates will resume once steroids have been withdrawn. 

A good general principle to adopt is that if these contraindications 
can be controlled or prevented, then steroids may be administered. 
If an exacerbation of the complicating condition should occur it may 
be necessary to withdraw steroids, but here again caution may be 
necessary depending on the amount of time that they have been 
given. 

Routes of Administration, Choice of Drug and Dosage. 

None of the steroid hormones is a substitute for other forms of 
therapy. Thus in the acute allergic states such agents as adrenalin, 
bronchodilators, expectorants, antihistamines, aminophyllin, oxy
gen, antibiotics or sedatives should be used when necessary. These 
standard forms of therapy should also be used in conjunction with 
steroids when the latter are given on a long-term basis. The aim 
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possihlt• in ordc•t' lo nvoid lhP hazm·ds of t•onlinut•d ndminislt•ulloll. 
Jo:xc•c•pl in lll'.lllc• emergendc•s Llwse dntgs should hc~ fo(ivc~n hy tnoulh. 

If llu• palic•nt is unahlc~ to tutu~ ot·al uwdkation ot· whc•t·c• 11 t•nplcl 
..t'l't•c·l is dc•sin~d the intravenous route should he usc•tl. Fot' lll'.ulc• 
·.tutus asthmalil'.us, either Corticotropin (lyophililwd) ot·llyclt•ot~ot·Li
'•ont• I Jcomisucl'.inate or Prednisone Succinate should he administc•n•cl 
1111 ravenously. In our experience, the first two preparations at'l' mot'l' 
·.ulisfadory. Corticotropin, 20 units given in a slow drip in 1,111111 ml 
ol' glueose and water over 8-12 hours and repeated once or twic'l' ns 
nc•t•ded is usually effective in 6-36 hours. Hydrocortisone Ilemisuc~
•·inale may be used instead, the dose being 100 mg. in 500 ml. f.(iwn 
hy slow drip over an 8 hour period and repeated as necess:ll'y. 'l'h1• 
rc•sponse is about the same as that for ACTH. If the patient is ullnhl1• 
lo tal<e medication by mouth, intramuscular Corticotropin, Ilyclt·o
•·orlisone Acetate or Prednisolone Acetate may be given at Llw snmc• 
lime as the intravenous administration is begun. Oral prcptll'nllons 
should be started as soon as the patient can swallow. This f.(c~nt•t•tll 

sdteme holds for almost all acute conditions with the exc~eplion of 
:wule adrenocortical insufficiency such as may be encounlen•d in n 
palient who has been on previous hormone therapy. Here it is esst'll-
1 ial to use one of the steroid preparations such as Hydrocortisonc• 
Suc~cinate intravenously. It should be mentioned in this connedion, 
I hat vasomotor collapse associated with acute anaphylaxis ot' llw 
lype often encountered in adrenocortical collapse must also he tn~nt
c·d in the initial stages with adrenalin or intravenous nor-adrenalin. 
Neither ACTH nor hydrocortisone given intravenously will reslot·c~ 

I he blood pressure or maintain it for the first hour or so as n 
general rule and therefore these other measures must be adoplc•d. 

In most other situations where hormone therapy is indicated llw 
oral route is preferable. It is again pointed out however that lhct•e 
may be a considerable variation between the requirements of dit'fm·
''nt patients. As a rule the dosage is somewhat lower in children holh 
in terms of initial and maintenance schedules. Since most patients 
lo whom hormone therapy is given have a severe degree of allergy, 
the initial dose should be in the neighbourhood of 240 mg. Hydt·o
cortone for the first 24 hours followed by 40 mg. every 4-6 hours 
depending on the severity of symptoms until a satisfactory response 
is obtained. This high initial dose will in the majority of cases brinf.( 
about a rapid regression of the symptoms after which the dose ean 
then be tapered until the maintenance dose for that particular patient 
is determined. The maintenance dose should be the smallest dose on 
which the patient can get along using adjuvant therapy if necessm·y. 
In general Prednisone or Prednisolone have largely supplanted the 



older compounds Cortisone and Cortisol for oral sll'roid llwrnpy. 
There is no detectable difference clinically helween Prednisone nnd 
Prednisolone, but both are much more potent than their preeursors, 
and when administered in therapeutic doses they seldom give rise lo 
weight gain or electrolyte and water changes. 

When it is felt that therapy can or should be terminated, it is 
essential that the hormone be withdrawn quite slowly. If the palienl 
is receiving 80 mg. per day of Hydrocortone or its equivalent, de
crease by 20 mg. per day every 4 days until a level of 40 mg. per 
day is reached. Following this a decrease of 10 mg. every 4-5 days 
is made. Since these compounds when given orally have a period of 
activity of about eight hours, it is better to decrease each of the three 
or four doses than it is to omit a dose. 'Vhen the dose has reached 
the equivalent of 20 mg. of Hydrocortone a day, this is no longer 
practical, and one must now also omit a dose. Maintenance therapy 
with Corticotropin or the orally active steroids is very variable, and 
depends on adjuvant therapy as well as the severity of the particular 
disease. In some, for example, as much as 40-80 mg. of Hydro
cortone or 10-20 of Prednisolone or 20 units of ACTH may be re
quired per day. On the other hand as little as 5 mg of Prednisone 
every other day or 20 units of ACTH every third day may suffice 
for others. The question of intermittent versus continuous therapy 
has never been clarified and is a matter of judgment on the part of 
the physician. 

No patient should be given hormone therapy without a full expla
nation of the hazards involved. He should be told which compound 
he is receiving, the importance of reporting infection early and of the 
possibility of adrenocortical insufficiency following withdrawal of 
the compound. He should be instructed to inform any other phy
sician to whom he may go or any hospital to which he is admitted 
that he is or has been on hormone therapy. It has been suggested 
that such patients be given an identification card similar to that 
given to diabetics to carry at all times. Thus in the event of an ac
cident the hospital to which he is admitted may treat him accord
ingly and thus avoid the disaster from relative or absolute adrenal 
insufficiency and may be on the alert for hidden infection or other 
hazards associated with long-term therapy. 

Clinical Effectiveness and Duration of Remission. 

Generally speaking, when properly used, these compounds will 
suppress most allergic states within 6-24 hours. In some however it 
may take from three to six days, particularly if the initial dose is 
not high enough or if other coexisting disease is unrecognized. Some 
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4'o11clitio1111, c~ht·o11ic• ttt·tic·nrin ill pnrtic'tttm·, 11111~' fail tu t'c•spotul to 
hot'IIIOIIC' tltc•rnpy. The• n•uso11s fot· this m·c• 11ot c·lc•nt·. 111 f.(c'tll't'lll, c•nsc•s 
of pltysic•nl nllc~t'f.(Y clo 11ot l'l'SJlOIIcl to sll'I'Oicls ot· Cot•lic•oli'Opill, how·· 
c•vl't' i11 these i11slanees anlihistaminies may he effc•divc•. 

Hc•111ission following withdrawal of treatment may last from !H 
hours to () weeks, the average being two to three weeks followinf.( 
\\'hic·h lhc~re is an exacerbation of symptoms. It is Lherefon~ impot·
lant lo use adjuvant treatment both during the period of hot'lllOIH' 
llu·mpy and even more important following its withdrawal in ot·clc•t· 
lhat remission may he prolonged. The only instances in whieh cx
:u·c•t·hation does not follow withdrawal of treatment is in the c~nsc• 

of seasonal forms of allergy or reactions to drugs of an allet'f.(ic' 
11 alu re. 

l.rlflrJ-Term Therapy. 

In general, many patients who, prior to the advent of the slei'Oicls, 
\\'c•re chronic invalids incapable of supporting themselves or tlwlt· 
families have become self-supporting and useful citizens. It is thc~sc~ 
\\'ho warrant long-term therapy, and who justify its use. Howevc•t·, 
in view of the statistics quoted by Kern (16) regarding the inc·rcasillt( 
and alarming deaths from asthma as recorded both in the U.S.A. a11cl 
Nc~w Zealand, one wonders if these agents should be used at all. Tlw 
unfortunate part is that one cannot tell whether this increased rnhl 
is in fact due to steroid therapy. At the Royal Victoria Hospital in 
Montreal, steroids were first used for asthma in 1949 and well owt· 
r,no cases have been treated here since that time. While we do not 
have accurate figures, the general average of asthmatic deaths is cet·
tainly no greater than prior to the advent of these hormones. How
c·ver, it is quite conceivable that many patients having access lo 
steroids have used this form of therapy indiscriminately, and muy 
have fallen into difficulties by inadequate dosage leading either to 
acute status or intercurrent infection, with subsequent death from 
either the one or the other. It is therefore the duty of every physicinn 
who starts a patient on steroids, to warm him of the potential dangers, 
and to follow him carefully, in order to avoid such disasters. These 
hormones do not appear to alter the effect of injections of pollen ot· 
other extracts as well as bacterial vaccines. Consequently there is no 
contraindication to beginning vaccine therapy or hyposensitization 
while the patient is still receiving hormones. 

With reference to atopic or contact dermatitis, whenever possible 
local therapy is preferable and the two most useful compounds :u·c 
llydrocortone in 1-2 % or 9 alpha-fluoro-hydrocortone in a 0.1 % 
strength. These may be combined with antibiotics such as Terra-



mycin, Neomycin or Vioform, or any of the coal tar derivatives in a 
suitable base. 

Pregnancy. 

Although the steroids administered to pregnant animals may in
duce congenital anomalies in the offspring, this is apparently not so 
in the case of humans. Both severe asthma and atopic dermatitis have 
been adequately controlled by steroids in many cases of pregnancy. 

Causes of Failure. 

It would appear that certain patients fail to respond to hormone 
therapy, for reasons not clear at this time. However, there are a 
number of causes which should be recognized, the most common of 
which are: 

1) Wrong diagnosis: This occurs most frequently in differentiat
ing asthma from emphysema. Most individuals with the latter disease 
respond poorly if at all to hormone therapy. Cardiac dyspnea is an
other example. 

2) Failure to recognize the presence of infection with consequent 
deterioration as infection spreads. 

3) Inadequate dos.age: This has been discussed above. 

Complications (Undesirable Effects). 

These may be divided into those of minor consequence and those 
of major importance and have been discussed in part in previous 
sections. Some are not as common now with the newer compounds as 
they were with Cortisone, Cortisol and Corticotropin. In most instan
ces, the incidence of side effects increases with prolongation of treat
ment and the more serious of these may be discussed in some detail. 

1. Pituitary Adrenocortical Suppression. 

\Vhile it has been stated that a dose of Cortisol equal to or greater 
than 12.5 mg. per day for a period of three months or longer, may 
suppress both the anterior pituitary and the adrenal cortex for pe
riods up to six months or longer, in many instances suppression has 
occurred after shorter periods of therapy. Postmortem examinations 
of patients who had been on steroid therapy have shown morpholo
gic signs of atrophy of both adrenals and pituitary ( 17). 

In contrast to the relative forms of adrenal failure which may oc
cur as a result of hormone therapy it has been shown that normal 
individuals subjected to stress such as a severe infection, perforation 
of an ulcer or fracture of a bone will respond with an increase in 
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nulpnl of 17-hyd•·ox~·,·orlit·oids. Sillt't' llu•rt• is 110 ahsolult• l'f'lalion
·,hip IH'Iwt•t•n f'ilht•l' llu~ silw of the dose o1· dui'Hiion of ln•almt•nl on 
1111' one hand and Llw presenec or ahsl'IWe of SllflJII't•ssion of 1111' 
a111t•rio1' pituitary or the ad1·enal c01·tex on the othe1·, it is wist• lo 
nssu11w that suppression has occurred in any patient who has I't'
,.,.ivt•d steroid treatment and to he prepared to treat adrenal insllffi
l'it•Jlf'y, either absolute or relative, such as may occur with infedion 
.. ,. operative procedures. Some authors feel that the patients' adrcnnls 
~hould be "primed" with Corticotropin following steroid therapy in 
order to avert suppression of the adrenals. However, as can he st•tm 
from Fig. 2, the injection of Corticotropin in itself suppresses the 
alllei·ior pituitary and there is no way at the present time of slimlllnl
ing the pituitary to increase the production of endogenous ACTH. It 
has been found that priming with Corticotropin or altcrnatinf.! Col'
licotropin with adrenocortical steroid therapy is of no pai·Lklllnt· 
llt'ncfit in our experience. 

The consequent emergencies which may arise are of scwral lypt•s. 
Perhaps the most frequent is the patient maintained on a small dost• 
of hormone, who contracts an infection, which may soon become l'ul
lllinating since his own defence mechanism is suppressed. If the dost• 
should be high, it may go unrecognized owing to the anti-inl'lammn
IOI'y properties of these hormones and their capacity to suppl't•ss 
ft'vcr and the E.S.R. In this case the dose of hormones should Ill' 
111aintained, and antibiotics as well as other suitable therapy nd
lllinistered promptly. The patient who is on a low maintenance <lost• 
of hormone, or who may have been weaned off therapy some Wl~el(s 
o1· months previously is in great danger if severe asthma ensues wilh 
superadded infection. It is these cases which may suddenly go into 
acute status, or acute vasomotor collapse in a shock-like state. They 
require prompt intravenous therapy or adequate oral dosage. 

Similarly, elective or acute operative procedures require the ad
ministration of the equivalent of 200 mg. of Cortisol on the two days 
prior to, the day of, and the day after operation. Following this llw 
dose may gradually be tapered to the original maintenance level. 

2. Osteoporosis .and Spontaneous Fractures. 

Although the incidence of this condition is low, there arc un
doubtedly many unreported cases. Apparently the hormones arc cap
able in certain selected cases of inducing a marked increase in Uw 
excretion of calcium. A number have been described by Irwin et al. 
( 17) and we have observed 3 in a large series of cases. It is possihh• 
to help prevent the advance in osteoporosis in some measure by tlw 
administration of a high protein diet, testosterone and Vitamin n. 

22 ALLERGY 
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However, the best approach is lo avoid il hy withholding hoJ"IIIOIH' 

therapy from those patients who arc immobile or hedl"idd(~n fol" lonJ( 
periods. As a general rule, if a patient is on an adequate diela.-y in
take and is physically active, osteoporosis is not likely to occu1·. The 
authors have observed several patients, one of whom was ove•· 50, 
who sustained fractures owing to a fall or other trauma while on 
steroids. Healing occurred within 6 weeks even though steroids were 
continued. However these patients were encouraged to be quite active 
physically. 

3. Acute Perforation of a Viscus. 

Irritation of the stomach and duodenum secondary to increased 
acid secretion due to hormone therapy is not uncommon. Indeed, 
some of the commercial steroid products are combined with a form 
of antacid to counteract the heartburn which may occur. The in
cidence of epigastric distress and occasional nausea is variable. Acute 
perforation of the stomach, duodenum or some other region of the 
gastrointestinal tract is low in incidence in the group of allergic dis
eases. Nevertheless, the condition must be recognized immediately 
and treated surgically. Under these circumstances, priming of the 
patient with adequate steroid therapy is necessary to prevent post
operative collapse as previously described. Wound healing generally 
speaking is not interfered with unless the patient has been poorly 
nourished. 

4. Severe Hypertension. 

In the uncomplicated case, this condition is not likely to arise. 
Moderate hypertension is usually present in acute asthma but it will 
disappear as the asthma subsides. But if essential hypertension, kid
ney disease such as nephritis, or the renal lesions of the various col
lagen diseases supervene, it will not only occur, but may be made 
worse by hormones. Under these circumstances Corticotropin, Cor
tisone and Cortisol should be avoided, and Prednisone or Predniso
lone used in preference. This is obvious since salt and water retention 
do not occur as readily with the latter compounds. However, it is 
necessary to treat the hypertension under these circumstances by 
whatever measures are indicated according to the type. It is also 
advisable to withdraw hormone therapy if at all possible. 

5. Infection. 

Although this has been referred to previously it may be discussed 
again here. Many chronic low-grade infections will disappear when 
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lwt'lliiiiii'S at'l' Hi\'1'11 lo niii'I'J.:il' pnlil'nls. Tht• n•nsons for this lll'l' nul 
1'11•ar lllllt~ss il ht~ lhal f.:t'tll'ral n•sistatH'P to t•t•t·tain inft•1•lions is int
pnrltod hy Llwse eompoutHis. llowevet·, the opposilt~ may Ol'l'lll', 111111 

ol'lt~n aeeounts fot· the fact that the patient fails to n•spond lo a 
pt·c·viously effective dose. It is always necessary undt~r slll·h l'it'l'.lllll
o; la nees to identify the nature of the infection in order to he Slll't' I h nl 
il 1·an he controlled by a suitable antibiotic. In this t•omwdion ont• of 
I ht· more troublesome infections is that due to Staphloeoceus PyoHt'
nt·s of the skin. 

Some ten deaths due to varicella have been reported in t'hildt•tm 
l't't'l'i\'ing steroids. In each there was no previous history of Llw dis
"ast•. Therefore, if a child or an adult for that matter has newt· htul 
'a rieclla, Corticotropin or the various adrenal steroids should not ht• 
administered. It would appear that under the influence of slt~I'OitiH 
IIH· disease is altered from its benign course to a general fulminnlin~ 
in l'eetion involving almost all organs, and terminating in somt• t'IIHt'H 
in death. However we have recently observed a child, who had ht•t•n 
on Prednisone and Triamcinolone for a period of over dHhlt•t•ll 
111onths and who developed varicella for the first time. This ehiltl l'ot·
lunately ran a conventional course. 

Some of the above mentioned complications may arise durinH lht• 
l'nurse of steroid therapy both in children and more particulal'ly in 
I ht• older age group. It is therefore essential, that regular examinll-
1 ions be made, and they should include blood pressure rcadillt(H, 
11 rinalysis and in patients with a family history of diabetes, AC and 
PC blood sugars. In patients who develop complaints which could ht• 
allributed to osteoporosis, a skeletal survey by x-ray may be helpful. 
If there is any suggestion of the development of ulcer, a barium nwal 
should be carried out and antacid as well as antispasmodic tlwrapy 
he instituted. In the majority of cases complications such as ha\'1' 
hcen described may be prevented by keeping the dose as low as pos
sible by the use of the adjunct therapy, and with exception of a col
lapsed vertebra, all will disappear once the hormone is withdrawn. If 
discontinuation of steroid therapy is not immediately practical, tht•n 
treatment of the complication should be started without delay. 

In summary it may be said that these hormones do not cure any
thing and the risks of their use must be balanced against their pos
sible benefits. They are not at any time a substitute for the classil'ul 
and well established forms of therapy. The results of long-term ste
roid therapy in patients where the compounds have been used in
discriminately or where the patients have been badly managed anti 
supervision has been poor, are devastating and there appears to lm 
some evidence that increase in deaths from asthma may be attrihut
able to their improper use. In some instances these compounds may 
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be lifesaving and in these circumsl:tiH"l'S lhei1· use is maiHialot·,y. hut 
in any other situation their use is only justified a I'll' I" fai IUI"l' of mol'l' 
conservative forms of therapy and with full realization hy holh lh1• 
doctor and patient of the limitations and the hazards involved. 
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TilE USE OF ANTIHISTAMINES IN ALLERGIC HISEAS!t:S 

By 

J. FARRERONS-CO 

Barcelona 

For some years a group of chemical substances has iH'('n l(llown 
undl'r the denomination of "synthetic antihistaminie suhslniii'C'M" 
whieh protect against the pharmacological effects of histamine•. 'l'hc• 
word synthetic is added in order to distinguish them fi'Om some• 
organic derivatives with a more or less simple molecule whit·h nlso 
possess an antihistaminic property such as certain amino ne• ills: 
histidine, cystine and arginine as well as guanidine, spermirw, c·up
ll'ine, etc. 

Although the main action of the synthetic antihistamirws is 1111 

antagonistic one against histamine, they also possess an antil'holin
l'rgic effect; some have a sympathicolytic, and the majority of thc•m 
an effect on the capillary permeabilitiy. They are, neverthel<•ss, ('ttllc•d 
antihistamines when their effect against histamine is evident wlwtlrc•r· 
injected, inhaled, or tested on the intestinal strip of a guin('a pif.( or· 
some other biological preparation. 

Attention to these substances was raised when Bovet, in the laho
ratory of Fourneau, investigated the antianaphylactic action of ,.,.,._ 
lain sympathicolytic substances. He first studied the action or l'om
pounds 883F and 933F as well as that of certain ethers of amino
alcohols and phenols, amongst them compounds 929F and 11i71 F. 
These, however, could not be used in medical practice as they jli'O
duced toxic symptoms such as cyanosis, convulsions, etc. Injedc•d 
in guinea pigs their antihistaminic properties were evident, permit
ling them to tolerate two to four lethal doses of histamine. They also 
neutralized the histaminic contraction of the intestinal strip or the 
guinea pig, but were unable to neutralize the hypotensive effect. 

Real interest in the antihistamines started in 1942 when Halpt!/'1/ 
published the results of his studies on 24 organic substances syn
thesized by Mosnier and which constituted a series of derivatives of 
phenyl-polymethylenediamine whose general formula is as follows: 
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Among these 24, two compounds known as 2325 HP and 2:-i3!) HP. 
proved to be of special interest, the latter being the most active of 
this series. 

Halpern in his work showed that these substances were capahll! 
of neutralizing the exciting effect of histamine on the smooth mus
cles of most organs, in particular those of the intestine and bronchi. 
After a preventive injection, guinea pigs were able to tolerate lethal 
doses of histamine to several powers of ten. The antagonistic effect 
of histaminic hypotension was also shown. Administered in larger 
amounts they prevented anaphylactic shock in the guinea pig as well 
as the symptomatology of the peptone shock in dogs. 

About the same time the first clinical results with compound 
2339 RP, later receiving the trade name of Antergan, were published 
(Gate and his collaborators, Decourt, Aubertin, Sciclounoff and 
Junet, Serafini etc.). 

Its chemical formula is as follows: 

/CH2-o 0 -N/ CH 
"-CH2- CH2- N< 3 

CH3 
N-dimethylamino-ethyl-N-benzilaniline. 

Bovet and his collaborators, in 1944, studied a new substance, 2786 
RP or N eoantergan: 

H 

0 I H H 
HaCO - c"' I I /CH3 

~/N- y- ~:- N"-.CH H Cl 

/ H H 3 

0/ 
N 

N-p-metoxibenzyl-N-dimethylaminoethyl-aminopyridine. 

This compound, owing to its lower toxicity and greater clinical 
effect, is the one which has cleared the path for the therapeutic use 
of the antihistamines. The injection of one-tenth of a milligram per 
kilogram in a guinea pig protected it against ten lethal doses of hista
mine. Its effect on the capillary permeability was far more pro
nounced than that of any of these other substances. 
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Si Ill' I' I hul li 1111' M'\'l'l'ul colllllll'l'l'ial firms htl\'t' hm•n t'llf.(UMC!CI 11\ 
lhl· study and IIH· JII'I'Jial'al.ion or Lhc•sc• dt'llf.(S. In III·IG Mn1Jt'r nnrl hill 
··olluhomloi'S disco\'t'J'I'd Pyrihenzamint~. a derivative or pyl'idhll'. 
Th,• saiiH' yPat· J,oew and his eollahoralors <l<~serihed Bcnndt·yl, 1111 

1'1 h,.,. with a chemical stmcture somewhat similar to lhnl of An lc•t·
f!,:lll. Anlislin, derived from imidazol, (Meier and Uuc/wr, lll4fl), 111'
,.aust• or ils low irritating effect, is of special use in exlcmul nppli-
1':11 ion such as in nose drops. Halpern and Ducrol in 1!)46 shulic•d 
I ht• anlihistaminic effects of substances derived from phenotinzitll', 

Later, a true avalanche of preparations came on the market: Jlc•-
1 ramine (Feinsfone, lVilliams and Rubin, 1946), Neoh<~lt·nmilw 

1 Ul'inhardt and Scudi, 1947), Thenylene (Wetson, 1947), Histndyl 
1 nimwiddie and Chen, 1947), Tegathen (Lichlfield, A dams, ()oddtml, 
.layt'll and Alonso, 1947), Chlorotene (ibid. 1947), Tephorin (/,dt· 
1111111, 1947), Antadril (Cavallini, 1947), Decapryn (Brown and Wt'l'· 
Ill' I', 1\)48), Trimeton (Le Belle and Tislow, 1948), Chlortrinu~lon (/,t' 

111'1/e and Tislow, 1948), Diatrin (Ercoli, Schachter, Huepr.r amd 
l.t•wis, 1948), Pyrrolazote (van der Brook, Holgon, Riclmwml nnd 
1\ulzenga, 1948), Histaphene (Pottier, 1948), Synopen ( Stoll, H141l), 
l't•razil (Juarro, Castillo and Beer, 1949), Postafene and Lonf.(ifc'nc• 
1 (;riiJski, 1952) etc. 

Classification. 

The majority of them can be classified in the following mamwt·: 

1. Derivatives of 
ethylenediamine: 

2. Derivatives of 
oxyethylenediamine: 

3. Derivatives of 
aminopropane: 

4. Derivatives of 
phenothiazine. 

5. Diverse. 
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MAIN PHARMACOLOGICAL EFFECTS OF ANTIIIISTAMINES 

Isolated heart. 

The effect of antihistamines on the coronary flow has been sludil•d 
in isolated cat and dog hearts. Reuse demonstrated that these dnJfo(S 

are capable of antagonizing the increase in coronary blood flow pro
duced by histamine; this fact has largely been confirmed since. By 
means of cardiac recordings it has been shown that the increase in 
coronary circulation, provoked by an injection of histamine, is re
duced to a great extent if an antihistamine has been administered 
previously. 

Using the same method Aparicio found that they also antagonize 
an analogous effect produced by acetylcholine. 

Blood pressure. 

The hypotensive action of histamine has been known for a very 
long time. The neutralization of this effect by histamine-anta
gonists is most variable and depends first of all on the amount of 
histamine which has been injected. With large doses of histamine 
the neutralizing effect is hardly observed whereas with weaker ones, 
causing a moderate hypotension, this effect becomes very manifest 
and is almost proportionate to the injected dose of histamine. This 
neutralizing effect varies also according to the kind of antihistamine 
employed; Phenergan seems to exert the greatest effect, and in suc
cession, Neoantergan, Benadryl, and Antistine. 

Beside this neutralizing effect of histamine-induced hypotension, 
antihistamines also exert a marked vascular effect, depending too 
on the dosage. While very high doses will cause a marked hypo
tension with symptoms of circulatory collapse, weaker doses, within 
the therapeutic limits, will produce a temporary hypotension fol
lowed by a phase of hypertension of much longer duration. These 
vascular effects are influenced by the speed with which the drug is 
injected, and Loew (1947) has observed that the hypotension is 
almost suppressed when the injection is performed slowly. 

Generally they possess a reinforcing effect on adrenergic hyper
tension, although some fail to do so. 

Effects on respiration. 

Not all compounds influence respiration; some produce an increase 
in the amplitude of the respiratory movements, which is, however, 
not observed when the injection is made slowly. 
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/•.'/lt•t'/s 1111 Sl/111111/1 1111/St'ft·,~. 

Antihislamint•s 1-(t'lll'rally prodiH't' an inhibition oJ' tht• tollllli 1111tl 
uwtilily of Lhe smooth fihres. This efl't•d was aln•ady t•onl'il'llll'd in 
111·1·1 ·Hi hy Vela.~qlll~:: and his eollahorators wilh dt•1·iv11li\'t's oJ' Jll'o 
panoldiamine on the isolated guilwa pig intestine. 

Tlw tonic action of histamine on the smooth museulallll't' ol' 111-
IIIOst every organ in mammals has heen lu10wn since llw wol'i{ ol' 
/)(1/t~ and Laid law ( 1910-11). This fundamental ]li'OJlt'l'ty ol' hislll
llline is neutralized to a great extent by the antihistamint•s. <it'llt'l'tlll~· 
the intensity of this action is measured by the concentration (Ill' lht• 
in\'erse logarithm of the concentration) which will annul o1· l't•chu·p 
h~· one-half the effect of a standard dose of histamine (Sc:flifd). 

llalpern and Mauric found that the antagonistic hislamiiW-IInli
h istaminic effect in the isolated intestine of a guinea pig follows 11 
nwthematicallaw which can be expressed by the following l'ol'lllllln: 

y =a x2 + b 

Employing the technique of Bayo, Wildebrandt and Laum•r ( 1\Hii), 
I he first named studied the effect of Benadryl. In very wt•ul{ dost•s 
this substance bears no change on the intestinal tonus, hut a dosnMt• 
ol' 20 mg. per kilo administered intramuscularly will caust• an in
crease in the frequency of the peristalsis by diminishing llw lt•nglh 
ol' the peristaltic waves. 

Velasquez and collaborators, using the same technique, slutlit•d ;, 
situ the effect of Pyribenzamine and Novargene on the inlt•stint• ol' 
the guinea pig. They found that in the jejuno-ileum the tonus tlimin· 
ishes under their influence and that the peristaltic waves inel't'Hst• 
without loss in amplitude, while in the duodenum Novargene int'l't'· 
ases the frequency of the peristalsis as does Benadryl. 

All these substances antagonize an experimentally induced inlt•sli· 
nal spasm. Their effect on the smooth fibres of uterus and smninnl 
Yesicle, however, is variable as some will cause a contraction whilt• 
others will bring about a relaxation. 

Effect on the smooth musculature of the bronchi. 

The effect of antihistamines on the bronchial spasm causC'd hy 
histamine has been studied extensively. This influence can be Vl'l'i l'it•tl 
either by registering the bronchial tonus (technique of Romm>:/1 1111d 
Roessler, modified by Halpern) or by the histamine aerosol nwthotl. 
The latter consists in enclosing the guinea pig in a glass cage in whit•h 
histamine is vaporized by aerosol. The time of appearance of lht• fi1·sl 
convulsion, followed immediately by dyspnea, is noted ( nwthotl 
suggested by Kallos and P.agel). With both methods it is possihh• lo 
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evidence the protective effect of the antihistamines on Lht• hi'OJH"hiul 
spasm and on the dyspnea produced by histamine aerosol. 

The measurement of the resistance to bronchial spasm indtlt't'd 
by inhalation of a histamine aerosol does not constitute, however, 11 

specific criterion of the antihistaminic activity, as different sub
stances considered as not being antihistaminic, such as adrenaline, 
nor-adrenaline, atropine, papaverine, theophyline-ethylene-diamine, 
dolantine, etc. possess a similar effect. 

Many other pharmacological properities also have been studied 
such as the effect on gastric, salivary, lacrymal and pancreatic se
cretion produced by histamine. Their action on striated muscles and 
on the central nervous system, whether of a sedative, analgetic, or 
local anesthetic nature (Halpern, 1942), excel all others as to their 
effect on the capillary permeability, which has proved to be one of 
the most demonstrative. This is supported by the theory of Halpern 
that these drugs act through modifications produced in the capillary 
permeability. This author is of the opinion that antihistamines act on 
the capillary permeability only when it has been modified by the 
action of histamine or by other toxic factors such as the peptone 
shock, an injection of ovalbumen in rats, the action of war gases on 
the lungs of rabbits (chloropicrine or phosgene), an infectious ex
perimental edema or an edema in rabbits caused by injection of para
phenylenediamine. 

The effect on the capillary permeability can also be verified by a 
technique whereby dyes are injected into the anterior chamber of 
the eye or in the peritoneal cavity of rabbits. In all of these cases 
Halpern has been able to demonstrate the blocking action on the 
capillary permeability which had been increased through the above 
mentioned methods. 

In regard to the experiments concerning the anaphylactic shock, 
reference is made to Chapter I. Considering the great variability of 
this phenomenon, not only as far as its intensity in the same animal 
species is concerned, but also taking into account the difficulty of 
producing the anaphylactic shock in one hundred per cent of cases, 
it follows that the conclusions drawn from the protective action of 
the antihistaminic drugs are, in all instances, very inconstant and 
deceiving. 

Only with the guinea pig, the animal which can most easily be put 
into anaphylactic shock, can one draw some conclusions as to the 
quality of a particular antihistaminic substance. Dogs also lend 
themselves well to these types of experiments, but the results are less 
constant and therefore it is impossible to judge the efficiency of a 
particular antihistamine. 

The lethal dose of histamine for the guinea pig, when injected in 
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lhc• ju~ula1· \'l'ill, \'aric•s hc·lwc•c•n 0.·1 lllf.(. and O.H 111~. JH'r ldlo. \\'hcoll 
1111 antihistamine• has pn•,·iousl~· ht't'll injc•dc•d,lhc• animal will coluhu·c• 
'iC'\'c'l'al sul'h ldhal dosc•s, and it has thus ht•<•n Vl'l'ific•d lhnl a ~uinc•a 
pi~ will tolc••·ate as mu!'h as :wo h•thal dosc•s aflt'l' an injl'd ion of 
:w mf.(/kg. of Neoanlcrgan (Urmel and S/rm/1), o1· evc•n l,!iiHl lo I .1100 
11'1 hnl doses after a previous injection of ~0 mgil<g. of Phc•nt'l'f.(nn 
t llrtfpt•rn). This method prows to he of great valut• in dc•monstrnlinf.( 
Jlu· antitoxic activity of the various antihistamint's whil'h hc•u•·s no 
rc•lation however to their antianaphylactic, and still l<•ss lo llwil' 
:cnliallergic activity. 

THE MECHANISM oF AcTION 

The theory according to which antihistamines exert llwir ndion 
lhrough the intermediary of histaminase or cholinesteras<o, us mnln
lained by Meiezo has now been discarded as well as the thc•ory thnl 
I he antihistamines act through hyaluronidase, the dcpolynwl·i:r.nllon 
fl'rment of hyaluronic acid (Duesberg, 1952). This theo1·y ol'if.(innlc•d 
from the observations of Mayer and J(ull and from those of lilicJ.o unci 
1\auffmann, that hyaluronidase favoured the diffusion of histumilu•, 
inl'reasing its area of action, and that this effect of hynluronidmw 
is impeded by the antihistamines. 

Staub, who found a foundation in the interaction and n•gulution 
of histamine and adrenaline, suggested the possibility that Uw nnli
histamines act against this balance and thus inhibit the liberation of 
histamine caused by adrenalin. 

The most popular theory and the one which applies, for instnnc•c•, 
Lo Neoantergan, Pyribenzaminc, Hetramine and others having lhc• 
radical: 

is that they compete with histamine on the cellular receplors unci 
hlock its action on the cell. 

This point of view was corroborated by Rocha e Silva who dt•mon
strated that by blocking the amine function in the lateral chain with 
aminoacids, introducing the group C 0 0 H as in histidine, tlw l'c•
sultant elements will change into weak inhibitors of histamine•. 

There are however others, for instance Tephorine, Trimeton, Bc•nu
<lryl, etc. in which it is difficult to admit a true relationship wil h 
histamine such as has been proposed by Gaddum in the sense• of u 
protectiYc competition. For this reason it has been suggcsh•d lhnl 
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there is another type of competition acting through !'onlinuous fix
ation or antagonism through destructive competition as shown hy 
Roclw e Silva. 

According to Halpern, however, their property of decreasing Llw 
capillary permeability, which all antihistamines possess to a more 
or less extent, is most important in explaining their mechanism of 
action. 

Haley and Hauis are of the same opinion, i.e. that the antihista
mines act on the precapillary sphincters which they constrict after 
they have been relaxed by histamine. 

Many other theories have been suggested, but we believe that in 
the foregoing analysis may be found the key of the mechanism of 
action of these drugs. 

THERAPEUTIC UsE 

Although cortiostcroids have displaced the therapeutic use of the 
antihistamines to a great extent, they still retain some precise indi
cations. 

They are today often associated with various pharmaceutical com
pounds, either as its main constituent, as an adjuvant to other phar
maceutical products or with the aim of preventing a possible noxious 
reaction of a drug (calcium, penicilline, syrups with ephedrine or 
expectorants, phenacetine and other analgetics). 

It would be impossible to enumerate here the exhaustive literature 
dealing with the clinical use of antihistamines, the more or less 
efficiency of a particular brand, the comparative studies of their 
therapeutic effects etc. Among them we may mention the works of 
Feinberg, Malkiel and Feinberg, Bassas Grau, Frugoni and Serafini, 
Kall6s, Bain, Donald and others. 

Hayfever and allergic rhinitis. Approximately 70 per cent favour
able results are reported in this condition (Bickel, Loveless and 
Dworin), while French authors report a higher percentage with 
Phenergan (Pasteur Vallery-Radot, Blamoutier and Halpern). 

In perennial vasomotor rhinitis their effectiveness is much lower; 
according to our own experience, they are only of little use in this 
condition. 

Bronchial asthma. The clinical evaluation of antihistamines in 
bronchial asthma calls for certain preliminary remarks. The term 
"asthma" includes also asthmatic manifestations which are not of 
an allergic nature as for instance infectious asthma in which the role 
of histamine in the bronchospasm has not been demonstrated. In 
addition psychogenic factors as well as hemodynamic alterations in 
pulmonary circulation constitute part of the asthmatic picture. 
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These• various factors do nol exclude onl' anolhl'r hul an• in tile• 
tllajorily of cases superimposed: the ve•clorial sum ol' lhe•nt eausillf.: 
till' asthmatic response. 

Beside the fact that only one-fourth of thesl' factors an• al'l'e•cle•tl 
hy antihistamines, other agents than histamine play a role• in lhc· 
causation of bronchial spasm and edema which are nol twul r:d izl'd 
hy Lhc antihistamines. 

For these various reasons, and as experience has confirnwd, anli
ilislamines are only of little value in the treatment of hrotwhiul 
asthma. 

Urticaria. Urticaria is the most important indication for IIH• ww 
of histamines. In the acute forms, although they evidently :H't'l'll'l'lllc• 
tile regression of symptoms, it is difficult to draw certain eonl'iusion.., 
lweause the symptoms are in themselves rapidly reversibl<•. lnchr·o1tic· 
urticaria an improvement is generally noted, even when the alle•rf.(il' 
nature has not been demonstrated. Although the lesions in son11• 
cases persist, their effect on pruritus as a rule is evident. 

Angioneurotic edema. Antihistamines here are most effective• pm
vided they are administered rapidly and preferably parenterally. In 
scrum sickness they will improve pruritus and the blotches wi 11 he• 
less voluminous but other therapeutic measures will be necessary lo 
!'ntirely relieve the cutaneous symptoms. In glottis edema. they al't' 
<'ompletely ineffective. 

Contact dermatitis. The results obtained by different authors 
show great divergencies. According to our own experience and in 
agreement with the results of Cerrarini and Riccardi, the;\' arc of 
no proven value. 

Locally they may alleviate pruritus to some extent, but their effect 
is difficult to evaluate. Moreover it should be emphasized that llw~· 
may themselves, or the excipient in which they are contained, give· 
rise to hypersensitivity reactions. 

They show more efficiency in cases of drug dermatitis due to anti
biotics, vitamines, hepatic extracts etc., in dermatitis caused hy sun
light and accidents caused by jellyfish stings. 

Atopic eczema. In this condition the expected improvements haw 
not been realized. According to our own statistics they amoun te•d 
only to 22.5 per cent, 20 per cent being found by Bassas Gran; this 
is notably in contrast with the results of certain American authors 
who give figures as high as 62 per cent. 
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Various indicalions: In hlood lmn 1 usw1~ J~~~\'4f~~ r.~&cl~l'rl!'l' an 
have been added to the blood in or er h>"mmiiHsh scl'OIHI:tl'Y n• 1'-

tions. They have been employed with ' t cff<\'8.\iY<:n~sl.~u .. .t . . al 
worms in adults and children. Their ···· ·· · on colds, 
nephritis, purpura, disorders of the genito-urinary and intestinal 
tract and collagen diseases has on the whole been disappointing. 

Side-effects and toxic symptoms. The various secondary effects 
have been listed by ~Vyngaarden and Seevers. 

I. Nervous system. 

A. CentraL 

1. Stimulation. 
Insomnia, 
Nervousness, 
Vagal stimulation, 
Tachycardia and 

hypertension, 
Muscular twitchings, 
Hyperreflexia, 
Tren1or, 
Convulsions. 

2. Depression. 
Drowsiness, 
Somnolence, 
Narcolepsy, 
\Veakness, 
Ataxia, 
Delirium, 
Coma. 

B. PeripheraL 
Toxic neuritis, 
Parathesias, 
Areflexia. 

C. Special sense organs. 

1. Ears. 
Tinnitus, 
Vertigo, 
Labyrinthitus. 

3. Neuropsychiatric. 
Nightmares, 
Impaired judgement, 
Delusions, 
Hallucinations, 
Mental depression, 
Reduced mental 

efficiency, 
Confusion, 
Toxic psychosis. 

4. Miscellaneous. 
Dizziness, 
Headache, 
Syncope, 
Fever, 
Hyperthermia, 
CereP.ral edema, 
Electroencephalo-

graphic changes. 

2. Eyes. 
Dilated pupils, 
Blurring of vision. 
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11. Ciust•·oinlt•slinul s~·slt'lll. 

Anol't•xia, naust•a and 
vomiting, 

llt•arthu•·n, 
Cardiospasm, 
I> i a r l'lwa, 
(:on s li pa lion. 

Ill. Cardiovaseular system. 
Hypotension, 
Vasovagal phenomena, 
Syncope, 
Shocklike state, 
Palpitation, 
Tachycardia, 
Hypertension, 
Cerebral edema, 
Electrocardiographic 

changes. 

Intoxication. 

I\'. llt•spirulol'~· s~·slt'lll. 

Asthma. 

V. Gt•nito-u•·inary syslt•na. 
lrritaliw symptoms, 
Spasmogen ie n·tcnlion. 
Upp<'l' nephron JH'phl'llsis. 

VI. Skin and IIHH'ous nwmhrant•s. 
Dry mouth, 
Dermatitis, 
Urticaria. 

VII. Hematological sysl<'m. 
Neutropenia, 
Agranulocytosis, 
Hemolytic anemia. 

Intoxication by antihistamines is characterized by symptoms of 
··acbral excitation with convulsions or state of depression with t•omu 
and psychic disturbances. Young children are particularly sensili\'t' 
lo intoxication. 

The excitation syndrome. This is characterized by convulsive cl'ist•s 
following a phase of excitation. The pupils are dilated; cyanosis of 
the lips and stertorous respiration are frequently noted. The inh·•·
,·als between the convulsive crises become shorter and shorter. 

Coma. Coma may follow or it may occur without any previous 
('Onvulsions. Tachycardia, oliguria and a considerable fall in blood 
pressure are generally present. The symptoms may disappear within 
10 to 24 hours without sequelae; in rare cases does the patient dit• 
from vascular paralysis. 

Psychic disturbances, such as mental confusion, delirium, etc. may 
accompany the other symptoms. Samper has described a fatal aed
dent in an infant fifteen months old, who by mistake took somt• 
Benadryl tablets; after a few hours he passed into a state of coma 
and died shortly after. 
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IV. Summary. 

I. THEORETICAL VIEWPOINTS 

A. General introduction. 

\Vithout lapsing into an exhaustive historical introduction, it may 
be remarked that the psychosomatic significance of allergic affec
tions, notably of bronchial asthma, was already known in antiquity. 

As early as the 4th century B. C. Hippocrates pointed to the relation between 
asthma and emotion, and utilized this link in the treatment of this affection. 
In later times, too, the influence of emotions in the causation and treatment 
of allergic affections, and particularly of asthma, has not been lost sight of. 
One example of this was Willisius, according to whom" ..• violent motion of the 
body or the mind led to asthmatic attacks" (1682). Again, Corvisart, Helmont, 
Laennec, and Trousseau make mention of psychic influences in asthmatics; 
Henry Hyde Salter (about 1850) and John Ch. T. Throwgood (about 1860) have 
communicated their experiences of the favourable effect of a conversation in 
similar diseases. 

I would here postulate, in principle, that the old rift that used to 
exist between the allergologist on the one side, and the psychologi
cally oriented physician on the other side has now, to all intents and 
purposes, been closed. Under the spell of the Cartesian doctrine of 
diaschizis, the concept according to which physical and mental phen
omena must be regarded as distinctly separate things, held sway for 
hundreds of years. But in the light of modern studies of man as a 
physico-mental totality it is now well-nigh unthinkable to speak of a 
"purely bodily" or a "purely psychic" illness; and equally, in our 
view, the term "psychogenic" has become obsolete. It is both safer 
and more in accordance with present-day conceptions to drop the 
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t'ollt'l'pl of IIIOIIOI'IIIINUiily ill diSI'IISI', 1111d hl'ltl'l' lo Slll'lll\ of plul'ifol'lll 
c·oncliliollalily. 111 t'ollfol'lnily with this, Wl' shall, i11 dist·ussill~ I'IIIO· 
I io11al iuflut'IH't's use the term "psych it•. delt••·miualion". 

In lhc Leyden Psychosomatic Centre we t•onsidt•l' psy1·hosomnti1' 
dis1•asPs to he those affections whose cxistenec is t'\'inet~d on 1111' 
physieal plane, and in whose appeamncc the patient's t•uwliounl •~x

lll'l'it•JH'l'S in the present or in the past arc mixed up as t'o-dclel'lllin
anls. Taking this definition as starting point, we may in many I'IINI'S 
allrihute a psychosomatic significance to allergic diseast•s: a l' i 1'
nunslance which in that case should be taken into consideration uot 
only with respect to the genesis and outward manifestation of 
I hi' affection, but also in the therapy. This significance val'it•s all 
aceording to the mode in which the emotion is experienced hy 1111' 
patient. The modus of experience naturally depends first and fol'l'
lllost on the personality structure (the reaction-type) of llw indivi
dual; next, on the aggregate of factors in the patient's inn1•1· nnd 
outer world that gave rise to the emotion in question. 

The psychosomatic aspect of the affection becomes more sli'On~ly 
prominent as the emotional experience appears to have a fo(J'c•nlc•l' 
psychotraumatic significance for the individual. This means thnl not 
1'\'cry affection that is regarded as psychosomatic-and Uwn•fol'l', 
not every allergic disease-is bound, in every case, to have a psy
chosomatic character. Now this cannot invariably be concludt~d 11111' 
way or the other from the biographical anamnesis (longiludinnl 
section of the person's life history, better: the individual's real'lion
history); it requires a thorough and detailed psychosomatic examin
ation. In our Psychosomatic Centre we institute for this pm·posc•, 
apart from the somatic (internal and purely organic) examination, 
a biographic or autobiographic, a psycho-diagnostic, a physio-psy
chologic, and a psycho-social investigation (see under Ill, Ra). Our 
experience with allergic diseases has taught us that not all cases, hy 
a long way, are eligible to being classed as psychosomatic! And this 
applies, apart from asthma, also to urticaria, eczema, QuindH•'s 
•·dema, vasomotor rhinitis, and various forms of headache lmowu 
as being allergically conditioned. \Ve shall revert to this point 
further on. 

B. Psychic determination in the problem of allergy. 

In considering the significance of psychic determination in lh1• 
problem of allergy the first question to ask oneself is why, and to 
what extent emotional influences should have given rise pn•c•.ist•ly 
to allergic affections. This question touches upon the prohlcm so 
important in psychosomatics-of specificity. Without wishing to fo(o 
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deeply into this problem as such (:!-14), lhl' followinH points l'l'C(IIil'l' 
examination with respect to allergy: 

1. Are the contents of emotional experiences, in fact, of signifkalll'l' 
in allergic diseases? 

2. Do there exist specific, emotional experience contents capahle of 
giving rise to an allergic disease? 

3. Does there exist a specific personality structure which may lead 
to an allergic disease? 

4. Is it necessary for a specific, emotional experience-content to act 
upon a specific personality structure in order to give rise to an 
allergic disease? 

5. Or need neither the experience-contents, nor the personality
structure be specific for this to happen? 

6. \Vere the experience-contents the primary cause of the allergy, 
or is the latter primary, and does the psychic determinant which, 
as such, led to the syndrome, act secondarily on an already 
present, not psychically determined allergy? 

In the following we shall discuss the various points of view as they 
appear from the literature and also state our own inferences. On 
reviewing the literature, however, one finds that many authors do 
not touch upon some of the above questions. 

(1). The significance of emotional experience-contents, as such, in 
allergic diseases. 

It is generally agreed that events (or rather, experiences) of an 
emotional nature are very often involved in the outward manifest
ation of allergic diseases. This also tallies with our own experiences; 
but whether one would be justified in speaking of specific, emotive 
influences is doubted by many, including ourselves; although in cer
tain cases of allergic manifestations one may admittedly come across 
roughly corresponding conflict situations (see under C below). 

We here give a few data from the literature, that throw a light 
on the significance of conflict situations in general as determinant 
factors in allergic diseases. The reader will find elsewhere some more 
or less complete summaries of the relevant literature (H. A. Abram
son (3;5). Fr. Alexander and T. M. French (10). M. Bleuler (21), 
Flanders Dunbar (58), Milton L. Miller (148), I. H. Schultz (212), 
Oswald Schwarz (217), P. F. D. Seitz (220), Erich Stern (234; 235), 
B. Stokvis and A. J. Welman (250), H. Volkel (266), E. D. Wittkower 
and Brian Russell ( 282) . 

In one of his very readable works, Erich Stern (234) points to the significance 
of life-conflicts in general in the genesis of disease, and deals with the various 
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ollll'l'l(h' nfl't•t'lloll~, ill whkh ht• ""'l'lht·s t'olll~ltlt•l'nhlt• lmpm·lnllt'l' lu JlM,,'t'hlt• Ill 
11111•111'1'~. 

F. \V, Cl111'111' (<Ill) nuult· 11 t'lltllmnt·stk innsllgnlloll of t•hiltll't'll who luul hc•c•n 
lrt'lltc•d hy nn 11lh·•·gy spt•t'illlist. lit· found th11L n l11rl(t' numhc·•· of nllt•l'llk 
ddltl•·•·11 h11d fu1·merly shown psyt·hie clisturhunces. S. S. Sh•\'enson (2!111) 1'111111' 
'" lht• s11me t•cmelusion, unci mnde therapeutic use nf it. Wc hnvt• h11d slmlltll' 
npt'l'iem•t•s ourselves. Again, T. L. Squier (2:1:1) 11nd M. l'.iwn1• (2!111) hnvt• 
pointt•d to the signifkancc of psychic traumas in ullt•rgk nffed ions. Of I ht• 
no11-nllcrgic fnctors, S. C. Dees (46) regards the psychic one us the most fl'l'!JIII'III 
i11 lhe genesis of allergic affections. In the course of an investigation Into lht• 
f11mily relationships of 400 children he found an abnormal parcnt-l'llild n•lntlun 
in the majol'ity of cases.-To this corresponds also the investigation mndc~ h~· 

.1. 11. Mitchell, C. A. Curran and R. N. Meycrs (151, 152). These authors sll1dh••l 
1 hi' action of what they term "psychogenic factors" in allergic discuses. Tht•,l' 
nwdc a subdivision into two groups: the first showed positive skin 1'1'111'1 Ion M 
in an allergic test, while the second group did not. Especially in tlw st•t•ond 
~~··•n1p, these authors consider psychic factors to be very important. 

The same authors compared 12 adults suffering from "allergic IIIUIII IIIM
oniers" with 12 vasomotor rhinitis patients, and found that personnlity pruhh•mM 
and negatively resolved emotions had a greater causal (better: conclillonlntP 
sif.(nificance in the former than in the latter group. 

:\lcdard Boss (27), in his important study on the problem of allt•l"l(y, I'CIIIII'M 
lo the insight that a psychic factor (anxiety) is one of the causes of lht•sc' uf 
fl'dions. He regards them as a defence mechanism against the outer wol"ld (tilt• 
ll'ihliche Austragungsform einer existentiellen Abwehrhaltung). 

The significance of emotional factors in bronchial asthma has hl'l'll 
discussed by us in an earlier publication (250). 

E. \Vittkower (281) who, in collaboration with H. Petow and H. l'olinnw 
(176), investigated cases of asthmatic patients already many years ago, stl'l'liHt•d 
the fact that in most cases of bronchial asthma psychic factors play a purl ns 
well as somatic ones. The same conclusion was arrived at by E. Billings (211), 
E. A. Brown and P. L. Goitein (33), S. Gunnarson (89), E. B. Kris (119), and 
.1. Naber (167). 

Some investigators carry their conceptions about the psychk 
character of asthma very far indeed. S. J. van Pelt (172) considl'I'S 
spasmodic asthma to be a symptom of "underlying nervous disorder" 
only. J. Groen and eo-workers (49; 87) hold that there exists a purl'ly 
psychogenic form of asthma, in which allergic factors do not pluy 
an important part. Our own view on this question is given unde•· C, 
below. 

A number of investigators have made a special study of allel'flic 
skin diseases. We may here mention Erich Stern's excellent article 
( 235), in which he gives a survey of the problem of the relevancy of 
psychosomatic medicine to dermatoses, and discusses, inter alia, 
eczematous affections, neurodermatitis and urticaria. Emotionul 
experiences, especially in family relationships, were found to he u 
factor of importance in allergic skin diseases (G. A. van Balen ( 1 a), 
F. E. Cormia ( 42-44)). 
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The last-named author also found disturbed family I'clulionships in ull hiN 
patients with chronic constitutional eczema. A .. J. l\litchell, L. Frost und ,J. 11. 
Marx (150) had corresponding experiences. 

E. Wittkower and P. G. Edgell (280) found reason to refer most of !10 l'CZl'lll

atous patients, examined by them, to a psychiatrist: conservative t rcatmcnt hud 
been unsuccessful, while in some cases the patient made a strange impn,ssion. 
They found that the skin disease bore some relation to recent happenings, in 
addition to which the patients felt emotionally insecure. The authors pass OVl'l' 

the point why emotional experiences should precisely seek their way out 
through the skin. Similar findings are those of M. J. Rosenthal (191) and 
I. B. Sheddon (222) .-Urticaria was investigated by L. Kaywin (112); an emo
tional cause could be demonstrated in between 10 and 18 per cent. of his urti
caria patients. 

We should finally mention migraine. As experience teaches, con
siderable importance is here attached in many cases to emotional 
factors. This is confirmed by a great many authors (e.g. A. Garma 
(78), F. Kennedy (114), J. S. Lewis and C. J. Rowe (129), F. Reich
mann (186)). 

\Ve may here add a few words concerning the link between aller
gic diseases and the psychoses. 

To investigate the possibility of this connexion, R. M. McAllister and 
A. 0. Hecker (11) examined 1875 psychiatric patients and 757 individuals from 
a control group for allergic symptoms, i.e. by ascertaining their sensitivity to 
an allergen that represented a daily milieu factor for all of them. It was striking 
that the psychiatric patients turned out to be more sensitive to the allergen than 
the control group. The same conclusion was arrived at by H. C. Leavitt (122) 
and K. B. Mclnnes (102). But it is contradicted again by W. D. Ross and eo
workers (193) and by M. Zeller and J. V. Edlin (294), all of which does not 
bring one much further.-A remarkable observation was made by D. H. Funken
stein (75). In 6 psychotic patients with bronchial asthma he found an alternation 
of psychotic symptoms and asthmatic attacks. J. C. Sabbath and R. A. Luce 
(197) found that the two affections at times alternated, at times coincided. It 
appeared to them that asthma is not bound up with certain psychoses; but that 
the degree of asthmatic severity is lessened according as the patient's personality 
is more deeply involved in the psychosis. Our own experience does not suffice 
to decide whether, and to what extent, there exists an unqualified connexion 
between asthma and psychosis. D. Leigh and J. W. L. Doust (124) deny its 
existence. 

In our Psychosomatic Centre we have observed various examples 
of asthma as a manifestation of a form of somata-psychosis ( 243) 
( "Organ-psychose" in the sense of H. Meng ( 137)). Also E. Stern 
( 235) is of the opinion that asthma in some cases may be conceived 
as an "organ-psychosis". 

Viewed from this angle, a link definitely does exist between the 
appearance of allergic manifestations and psychosis (cf. under I C 
below). 
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I:.! I • .'iflt't'i/'ie'i/IJ o{/flt• t'/1111/itllltl/ t'.l'/lt'l'it'llt'l'-l'llllft•ll/ ( t'tlll{/it'f ), 

\Vc• ht•l't' poslulalt• al. onc·t~ lhal our t'X(H'rit•nc·c•s with alh•l'~ic' pu
lic•nls clo not juslify our· assuming lhc t•xisll'rl!'e of a lo(t'llllilwly S(H'c·i
l'il' C'onf'lid-silualion. A dislinclion should he mmle hl'lwct•n "t•on
flid" in lhc psychoanalytical sense and "life-eonflid". In holh r·c·
s(wds we could not stale any specifieity. But the lilt•ralnn~ t~onlains 
I he names of many authors who feel justified in admilling SJH'I'ifidl~· 
of lhe emotive experience-content in sufferers from aller·gy. 

Thus, F. Alexander (9) (who in some cases, as in migmirw, clot•s 
nol entirely reject the specificity of the personality (sec point (:l) 

a hove) attaches importance to the specificity of the conflid fadnj.C 
I he patient. In his profound study on patients with allergic dist•mws 
this leading investigator refers to the patient's relation, whic-h hns 
rl'mained immature, to the mother-imago. According to the mrlhot' 
this immaturity causes the individual to react inadequately lo spc•c·i
fie difficulties in his life (conflict-situation) ; for here, aftt•r· ull, 11 

c·all is made on the patient's independence. L. J. Saul (200), in c·ol
lahoration with John W. Lyons (202; 203), found that, in allc•J'j.Cic
patients, any threat to the bond with the mother creates a yt•m·ninlo( 
for help or protection that expresses itself in various distmharu•t•s 
(as in the respiratory system and in the skin). 

H. Miller and D. W. Baruch (141) studied the allergic symptoms in 22 11111-
ic·nts. They believe that the production of these symptoms must be cmtccivt•d ~~~ 

an endeavour to win the love of others, to express feelings of hostility, or to mn~lc 
a feeling of guilt or anxiety. In another article (142) the same authors dcscJ•Ihc· 
their experiences with 63 allergically reacting children and 37 non-allcrgicall,,· 
r·eacting control children. In 62 out of the 63 cases the children felt they wc•r·c· 
being rejected by the mother, while in the control group this feeling was founcl 
in only 9 out of the 37. In a subsequent investigation (144) the authors nsc·c·•·
tained the influence of feelings of hostility which the examined children hull 
with respect to their milieu. It was found that the allergic children, far mor·c· 
than those of the control group, showed a tendency to block their feelings of 
hostility and direct them toward themselves. The examined children inclmlc·d 
sufferers from asthma, hay fever, and eczema. 

L. J. Saul (199) (see above) determined corresponding findings in sufft•rc·r·s 
from hay fever. The study of three patients led him to the hypothesis that cuw 
of the factors responsible for this affection was the presence of repression of 
libidinous desire. We, too, came to the same conclusion. Again, Fl. Dunbar (5!1) 
raised the question of emotional factors in hay fever.-The connexion bctwt,c•n 
psychosexual development and the appearance of hay fever has been furthc•J' 
studied by G. W. Wilson (275); that is, on the basis of 7 psychoanalyticnlly 
treated patients. It was assumed that their hypersensitivity to pollen wn~ 
caused by the patients having been insufficiently able to gratify their sexuul 
curiosity olfactorily. Naturally, such a pronouncement calls for confirmution, 
One author who has devoted his attention particularly to rhinitis is S. G. Wult' 
.Jr. (283), who is of the opinion that feelings of anxiety, hostility, guill nnd 
disappointment are coupled with nasal hyperfunction. 
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A very large number of investigators ha\'c occupied lht•JIJsl'l\'l's 
with tracing the connexion between the genesis of broncllial wtllww 
and certain conflict situations. One of the first to elucidate this pro
blem profoundly was F. Alexander, in collaboration with Th. M. 
French ( 72). These two authors believe that heredity is an important 
factor. Next to this they regard emotional determinants as essential; 
sufferers from asthma have a great need for love and fond care. In 
this the authors put their focal point in the patient's separation from 
the mother. 

As long ago as 1922, E. Weiss (269, 270) pointed to the unconscious longing 
for the mother, coupled with the feeling of being betrayed by her, and with 
castration anxiety. According to French and Alexander (72) the basic conflict 
in asthma is one between the urge to cling and the temptation to separate. In 
a later publication, French (70, 71) underlined thes·e findings: " .•. fear of 
estrangement from a mother and inhibition of crying". According to them, the 
nuclear conflict is the ambivalent disposition with respect to the mother. This 
was also pointed out by Mitscherlich (153). Already long before this, we our
selves had observed that asthmatic children cannot achieve a bond of mutual 
confidence with their mothers. Harris (99), too, refers to this. 

The connexion between asthma and the modus in which the patient ex
periences the separation from a mother-imago is also referred to by M. Ziwar 
(295; 296), and by J. Delay and M. Ziwar (50). H. Miller and D. W. Baruch (146), 
and also P. M. Symonds (259) put maternal rejection in the key position. 
A. E. Scheflen (207) found, in a woman with bronchial asthma, who had a 
strong positive transference to the therapist, that she reacted with an attack of 
asthma whenever she felt rejected or slighted. 

L. W. Sontag (229), too, lays emphasis on the presence of dependency needs. 
The investigations of A. Diihrssen (56), P. G. Edgell (62) and of Th. F. Freuting 
and H. S. Ripley (74) also revealed a strong need in these patients for love and 
protection by one of their parents, and a retarded development in their emo
tional life. The resulting immaturity causes them to be inadequate in their 
relationship towards their fellow-men. According to Edgell, many parents of 
asthmatic children lapse, on the contrary, into an over-anxious and over
protective attitude towards them. This view has also been put forward by 
C. Swanton (257) and by J. A. Gendrot (80). 

F. Alexander and Th. M. French (10) further assume that there is 
a connexion between the appearance of asthma and the suppressed 
crying for the mother. Ziwar ( 295; 296), too, regards the asthmatic 
attack as an equivalent of "suppressed tears of fright". In conformity 
with this, J. A. Gendrot ( 80), A. Hanse ( 96), K. Egen ( 63), B. Knick 
(116), G. Schwobel (219) and F. Mohr (159) call the allergic re
action, in some cases, an equivalent of anxiety. (The same view was 
already expressed earlier by Freud). I. D. Harris and eo-workers 
( 99) , whose findings correspond to those of Alexander and French, 
reported that asthmatic children find it harder to cry than normal 
ones. In our own clinical material we have reports of asthmatic pa
tients who had stated spontaneously that they were able to cry about 
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llu•i•· f.(l'il'f whc•n frc•c• from allad(s, hut nol clul'inf.( pt••·iocls in wllic·h 
:11 lnt•l's tll~t~lll'l't•tl. 

C Hht·•· eonflids in aslhmalk cas<.•s have also ht•en clt•sc·l'iht•cl. J), 

l.t•igh ( l:l:l), 11. Miller and D. W. Bai'Uch ( 147) lay sln•ss on lht• 
pn•sc•nc·e of anger . 

. I. Bastiaans ( 19), in an important artide, slall~s on Llw 1-(1'0111111 

of his extensive psychoanalytical experience that he found Llw nslh
malk respiratory symptoms to corrclat<', on the psyehologieal plnnc•, 
wi lh pronounced greediness (inspiratory introjection), cliflkulty in 
giving up property or an object of love (respiratory eonstipntion), 
and "laryngo-respiratory vaginismus". 

Both Alexander and French, moreover, have referred to the linl< 
I hat appears to exist between sexual problems and asthma. Onc~ of 
our own cases was a 23-year-old student, who had attacks, usunlly 
during week-ends, when he was without his fiancee, with whom Ill' 
had regular intercourse; an example of the asthmatic att11<'k ns the• 
•·quivalent of sexual distress. To the existence of this phenomc•non, 
Fritz Mohr, in an excellent article (158), drew attention ns lonf( nf(o 
as 1937. Furthermore, P. Federn, 0. Fenichel, I. H. Schultz, E. Wc•lss 
(sec VOikel 266), and A. V. Magee (135) have pointed to tlw signi
ficance of sexual conflicts in asthmatics. 

It will doubtless be clear from the above that psychosocial work (t'ust,-wor·lc ), 
and the patients' elimination from their domestic milieu may sometimes hi' uf 
mnsiderable therapeutic importance. Our own experiences in this rcspcl'l nt·c· 

also confirmed by J. Groen, D. Hallowitz, N. Kiihne and 1\1. M. Pcstildn (~t·t• 

\'iilkel (266) ). 
On reviewing the many data that may be found in the literatun•, tlllt' will 

find that the majority of authors report the presence, in asthmatic palit•nls, uf 
an unsatisfied longing for warm-hearted friendliness, solicitude, and c:unlul'l 
with their milieu (mother); often coupled with a compensatory attitutlt• ul' 
reserve; and further, either an incapacity to express aggressive tentlt·nl'ic·~ 

lowards their milieu, or an extreme self-control in this respect. lt is nul su 
difficult to select, from these many situations, a few that one might put fill'·· 
ward as being "specific". We shall refrain from doing so; we have here to do 
with conflict situations of a general nature well-known in the theory unci c·x
perience of neurosis. 

Now to what extent has a specificity of conflict-situations in cnsc•s 
of allergic skin diseases been demonstrated? In answering this 
question various difficulties arise. With regard to eczema there exists 
a widely ranging literature; on the subject of angioneurotic cdemn, 
on the contrary, the published investigations are far fewer in numhc••·· 

F. Alexander (9) is of the opinion that attempts at generalization hnVl', In 
fact, failed in the study of the allergic dermatoses. According to him, the putlt·ul 
makes use of his physical being for the purpose of getting attention and wlnnhal( 
love and privileges (exhibitionism). This, however, calls forth feelings of guilt. 
The skin being, in this case, the cause of the feeling of guilt, it also hecomc•s tlu• 
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organ in which the punishment fm· the Jlltlient's own, unucct•ptt•d l't•t•linl(~ I~ 

expressed, namely in the form of painful sensation. St'I'atchinl( nt•tn·urs to ht• of 
importance in this respect; it enables the patient, undl·r the influeJu·e of hi~ 
feeling of guilt, to direct his hostility towards himself. 

As regards angioneurotic edema, hardly anything is to be found in the ex
isting handbooks by Alexander, Dunbar, English, and Weiss. B. Mittelman ( tr.r,) 
refers to its somatic nature. L. J. Saul and C. Bernstein (201) believe lhl'Y 
observed, in their patients with urticaria, a link between this skin diseast• 
and a repressed desire to cry. Alexander came to similar findings in his own 
cases, and averred that these patients, in common with asthmatics, feel a net•d 
for a dependency-relation with a parent imago. He found another similarity 
to bronchial asthma in the phenomenon that also urticaria patients find it hard 
to cry. 

Various forms of eczema have been closely studied psychologically. In pat
ients with eczema on the hands the conflict appeared to consist in the beinl( 
rejected by the mother, by the family, or by the finance( e) (F. E. Cormia (41), 
S. H. Zaidens (293)). According to the latter author, the localization is a sym
bolic expression of prayer (?!). R. M. B. McKenna and I. Macalpine (134), as 
well as E. Pichon-Riviere (174) believed they could observe in their patients a 
central conflict in the form of the need on the part of the patient to be de
pendent. H. M. Stone (253), in an investigation on eczema in children, came 
to corresponding findings. E. Schneider (210) concluded from his investigation 
that the emphasis should rather be on feelings of anxiety and guilt, following 
from outbursts of hostility and agression. Interesting psychoanalytic expeJ·i
ences are those which Gisela Krichhauff (118), and J. R. Prakken and H. Musaph 
(179) had with eczema patients. Cormia ( 41) neatly expresses the psychosomatic 
link between conflict situation and skin as follows: the skin reflects the load of 
life in the psychomatic personality. 

As against those authors who assume a psychic determination of 
eczema, there are others who deny the existence of any link between 
the appearance of eczema and the presence of conflict situations. 
This is the view held, for example, by H. W. Siemens of Leyden; 
this prominent dermatologist attaches no belief to emotional influen
ces as a causal factor in allergic eczema (224), a view which he bases 
on clinical-experimental observations according to which an auto
matic regularity was found to exist in recovery and relapse on 
admission and discharge of clinical patients of all ages (H. W. Sie
mens and G. G. J agtman ( 225)). On these grounds Siemens rejects 
the term neurodermatitis. (In the case of warts, and in psoriasis 
Siemens ( 226), does not deny the significance of psychic influences). 

\Ve should not like to go as far as Siemens; but we do guard our
selves against onesided views and speculations that might discredit 
legitimate claims of psychosomatic medicine in the eyes of the allergy 
specialist and dermatologist. 

The above also applies to urticaria. L. Kaywin (112) mentions a number of . 
emotional factors that might be of significance in the case of urticaria patients; 
notably anxiety, diffidence, and frustration. Also H. Musaph (165) points to 
the significance of anxiety, and to the defense mechanism of anger and ran
corous feelings in thirty patients with chronic urticaria examined by him. 
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e~. F. \'1111 llnll·n·, l'lll'l'l'nl, l'lclncl,\· 1'1'11"1111'11 1lh1'11"l"n tl:ll l'llllln)n, n n~dul 
'dll'\'1',\' uf lh1• llll'l'llllll'l'. 

Fo~ll'l' 1\l'lllll'cly unci l'o-wol'lu•rs ( 11:1) cii'SI'.rih1•cl 11 11111 i1·nl who l'l'lll'lc•cl wll h 
ell' I knr·ln unclc•c· I hl' iuflcH'III'I' of 11 suclcll'll st•r·iuus fr•iJlhl. Tht•SI' nul hur·, 1'1111 
l'lncl1· lh11l wh11l lht•y 1'1111 "fr·i!lht-ur·tic11ri11" is, in f111'1, hllst•cl on 11 lllhllll,\' In lhc· 
l'culol'l'in k 1111'1 a holism with 11 vegetulivt•-nt•rviHIS t•onsl it nl ion of I ht• ps~·t·ho-ph,\' 
,,11'111 lol11lily (114); they t•ontend that this in itself 11lrt•auly s1·ls up 11n 11nlil'lpn 
lur·y h.YJII'I'st·nsilivity to sudden fear. F. F. \Vagner·(2fill) dt'SI'I'iht•s 11 fl•mnll•lmlll•nl 
wilh t•molional Jll'ohh,ms in relation to her· mother and sisll'l', Tht• t•omplnlnh 
clisnppcared when both dicd.-Emotional factors due to the milit11ry situntlon 
mny give rise, in some individuals predisposed to this, to tht• Hlliii'III'UIII'I' ul' 
urtit'aria (Sullivan and Bcreston (256)). 

W c sec that little agreement seems to prevail also here; all om· t'llll sn~· Is I lrrll 
I'm ut ion a I influences are evidently of significance in the appcaram't' of 111'1 knl'ln. 

Let us now turn to migraine, passing over, for the monwnt, the• 
question whether or not this affection is of an allergic natul'l'. In llw 
following survey of the relevant literature we shall cite only those• 
authors who believe-as we ourselves do-that migraine must. in 
some cases, be regarded as an allergic reaction, be it only in a e'C'I'
Iain sense. 

Alexander (9) refers to the experiences of psychoanalysts who, 
thanks to their frequent and intensive contact with their palie•nts, 
have occasion to witness attacks of migraine right through. Tlw e·l'n
Lral conflict in those cases invariably proved to be a state of l'e•
pressed anger. According to Alexander an attack of migraine l'an he• 
eaused via the action of some imaginary fancy on the vegl•talh·e• 
nervous system. Edward Weiss (270) confirms the opinion of the• 
Chicago school when he writes that migraine " ... seems more elosc·l~· 
related to the character structure and personality trends ohsl'l'\'e•cl 
in patients with essential hypertension, having to do with the amount 
and disposition of "hostile impulses"". 

These two authors' remarks tally with our own observations inas
much as we have also observed, both in sufferers from essc•n Lial 
hypertension and from migraine, a blocking of aggressive tendc•rH"it•s. 

Summarizing, we repeat that the most extreme caution i.~ im
perative with respect to the generalization of conclusions from ob
servations, however carefully made, in a few patients; there may Ill' 
different psychic determinants that influence unmistakably tlw 
appearance of allergic affections. 

(3). Specificity of the personality structure. 

Already from remote times the opinion has been widely adhprc•cl 
to, on the ground of clinical observations, that certain diseases parti
cularly affect persons with a certain physical habitus. 
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Thus, we !mow that individuals of sknder stai.UI't', with nal'l'o\\' lho1·ax aucl 
glossy hair more readily tend to develop pulmonary tuhen·11losis thnn thosL' cllf
ferently built. \Vith this correlation as startin~ point, some t•onnexion was Jll't'
sumed to exist also between manifestations of the personality and cct·tnin dis
eases. For instance, it had for a long time been noticeable that persons with a 
morbid receptiveness to the experience of anxiety arc predisposed towards cardiac 
diseases. A number of authors, as \V. C. Alvarez (12) and G. Draper (55) and 
before that, L. Hraun (29), have attempted closer study of these correlations; 
some years ago we ourselves went deeper into the question of these eot·rela
tions in a separate monograph (240). 

The first to investigate this problem systematically, inter alia in 
allergic diseases, was Flanders Dunbar (57;58;60), who drew up 
a number of personality profiles. According to her there exist cor
relations between personality types and certain diseases, and this 
she holds, applies especially to psychosomatic affections, to which 
may also be reckoned certain cases of those diseases which have an 
allergic basis. Different investigators have tested these findings by 
their own experiences. 

Before giving a survey of the relevant literature, we would remark 
at once that our own experiences with allergic patients have not 
made us acquainted with any specific structure of the personality. 
No general agreement can be found among the various authors. 
Dunbar's investigations have been criticized by F. Alexander (9), \V. 
Briiutigam (30), E. Funk, and W. Schwidder (see No. 266). 

E. Schneider (209) endeavoured to come to a subdivision of allergic patients 
on the basis of the typology according to Jaensch. Another investigator who con
sidered it possible to give a description of the allergic patient's personality, and 
notably of that of the broncltial asthma patient, was U. Pipkorn (175). I. G. 
Hhodes (187) found, in children with allergic diseases, certain rapidly chang
ing character qualities. E. A. Brown and G. L. Goitcin (32) concluded, on the 
ground of an investigation into the temperament and instinctive drives in 100 
individuals, that " ... the asthmatic subject is of a cyclothymic disposition, 
associated with paranoid features, repressed hostility, and self-punishment mo
tives". According to these authors, moreover, the asthmatic patient often has a 
fixation to the oral or anal stage of development, with the result that oral
erotic and anal-sadistic traits play an important part in the formation of his 
personality. Another personality characteristic, supposed to have proved of im
portance, is an inclination to homosexuality (Fl. Dunbar (57, 58), F. Mohr 
(159)), while E. Jolowicz (105) stated in 1934 that sufferers from asthma were 
self-assured and ambitious . 

.F. Reichmann (185, 215) regards bronchial asthma as a neurosis of the re
spiratory tract, viz. as an expression of a psychopathic constitution. According 
to her, every asthma patient shows certain psychopathic traits that act partly 
causally, partly secondarily. In common with K. Hansen (98) she points to the 
occurrence of manic-depressive symptoms in asthmatics. It was especially when 
Hansen's patients were passing through a depressive period that he found their 
asthmatic attacks to increase. From the psychoanalytic literature we know, 
int.er alia from the writings of 0. Fenichel (67) that there exists a relation be
tween manic-depressive symptoms and bronchial asthma. 



I1N\'C'.IIt1Pit1M.\IIC .\NI'I·.c I~ IN ,\J.I.Io:IICIIC: 111~1· .. \~I·.S 

On lh•• h11~l• ul' ll11n~•·n's rll·w~ •• Ci. Sd1wuiH·I 1:.!1111 I'XIIInll11·d 1:.!11 ll!ollllllllll•·•• 
wllh lh1• 11l1l ol' ll11· hlllfii'IIJthh·lll 11n11n1n•·sls, 11n 111111 111111n1111''1s ul' lh•• Jllllle•lll'" 
re·l11llvt·s, 11nd h.v lht• IIJIJ1Ik11llon ol' lht• W11rll'l(l( lt·sl, lht• llorsl'l111l'11 le•NI, 1111el h,l 
He'llplwlol(h'lll ml'lhods, IIJllll'l, of l'ourse•, f1·om the• e•uslomni',V ph~·skul e•xnlnlnn 
lion. Wllh lhe• nid of this ml'lheul he dl'l'W up 11 l'lanl'm·lt•l'lllol(kul Jtl'llfllc• of the• 
usthm11lic )llllit·nt. A. A. Pontius-Miillt•a· ( 177), in emlt•l' to d1·uw IIJI n l'lllll'lll'le•l' 
,,II'Urlure of tht• uslhm11 patient, performt•d 11 I(I"IIJlhlllol(ie·lll invc·stll(llllon Ill Htl 

p11li1·nts. Act•nrclinl( to her, the 11sthmutic is a Jll'rson who is se•nsith·c•, JIIINNil'e•, 
nnd sc•If-assul·cd; his emotional life is dominatccl hy nnxit.'ty, i.1•. h.v fl'lll' ol' 
hmnehial spasm and existential anxiety, as 11 const•quc·m·e of 1111 inndi'IJUnle• 
maturation of the personality. 

11.11. J. Jaspar, J. J. G. Prick and K. J. M. van de Loo (104), in I heir imJlot•lnnl 
puhlication dealing with asthma, put forward the-in our own vit·w, 1'01'1'1'1'1 
pmposition that the personality structure varies in different asthm11tk Jllltlc•nts, 
hut that it has one common feature: hypersensitivity to the eXJH•rit•nl·c• ol' t he• 
loss of dependency, of being unprotected, or of separation. 

Another allergic complaint in which endeavours have been made to 1llse'll\'t'l' 
a definite type of personality common to the respective patients, is miuminr•, 

G. A. Touraine and G. Draper (261) reported finding in these Jllallc·nls nn 
immature emotional development together with a well developed ilttl•llll(l'ne·e•. 
According to these authors, attacks do not come on until the patit•nts 111'1' I'Oill 
pellcd to leave the milieu with which they arc familiar and have tn sho1tlelc•1' 
the responsibility for themselves. Olga Knopf ( 117) found, in :10 mll(t'lllnr• 
patients examined by her, that they were excessively ambitious, rt'st'I'VI'tl, elll(nl 
ficd, sentimental, and lacking a sense of humour. H. G. \Volff (2110) t•e•Jllll'l' 
finding in these patients the propensities of a compulsive character with I'Xtl'e•mt• 
ambition, rigidity, and inability to carry responsibility; they chronkllll.v fc•ll 
insulted and were impossible tu please. He considers this attitude to he· clue• tu 
the patients' inner awareness that they have failed to satisfy the demands t h1•,1· 
once set themselves. A. R. Furmanski (76) studied the character path•rns ul' 
100 migraine patients (65 women and 35 men). He found distinctly nurl'isslsllc· 
character traits and a strongly developed aggressive disposition. These putleniM, 
he found, had been frustrated, when young, in their strong affective lonl(htl(s, 
and this caused them to develop ambivalent feelings. In a most readuhle Ill' 

ticle M. Sperling (232) relates his psychoanalytic experiences with 14 adults nnel 
!l children, all suffering from migraine. All these persons appeared to hav1• n 
marked oral fixation, and showed anal-sadistic features. In common with lh1• 
authors already cited, he too was struck with the narcissistic and ovt'l'-~1'11-

sitive attitude to life of these patients. 
This much is clear: not much agreement can be found in the litl'l'nlul'l'; 

neither could we ourselves get as far as drawing up a generally valid pt•t·son 
ulity profile in our patients suffering from migraine. 

E. \Vittkower (278), who has been especially occupied with investigations In 
patients with skin diseases, described character traits in urticaria patients 
that could be traced back to repressed aggressivity, a masochistic disposition, 
repressed exhibitionist tendencies, and denial of infantile dermal erotidsm. 
According to him, urticaria is an expression of infantile rage; a compromls1• 
between the unconscious desire to draw the mother's attention to the skin, nncl 
the need to punish oneself for having this desire (cf. Fr. Alexander's (!l, 1!1) 
conception, mentioned under (1) above, concerning allergic dermatoses). 11. 
\Voodhead (288), in investigations made in 29 adolescents, found the preSI'IICC of 
an aggressive, egoistical, sensitive disposition. This author regards as funclu
mental a constitutional disposition towards allergic manifestations, unci 1111 
inharmonious child-parent relationship. 
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H. Hiifncr and H. Frcyhcl'!.(el' (91) fed justified in t·onduclinj.( from llu•lr 
clinical observations that sufferers from "skin :tllerj.(oses" ( n•·t il:aJ·ia an cl 
Quincke's edema) have certain essential personality characlci'islks in t•ommon. 
Here, too, G. F. van Balen (13) quite rightly advises caution. 

For further reviews of the Anglo-American literature in this field 
we refer the reader to the eminently commendable writings of P. F. 
D. Seitz (220), and of E. Wittkower and Brian Russell (282). An 
excellent survey of the further European literature is that by Erich 
Stern (235). Milton L. Miller (148), in his "Allergy and Emotions: 
a Review", gives a good survey of the literature on the psychosomatic 
aspects of urticaria and atopic dermatitis. A considerable volume of 
literature on psychosomatic conceptions concerning allergic dis
orders of the respiratory tract is cited by H. V6lkel (266) in an ex
cellent survey. With regard to asthma itself we refer the reader to 
B. Stokvis and A. J. Welman (250). 

Summarizing, we may say that, also with respect to the personality 
structure in allergic patients, no such thing as a general agreement 
can be gleaned from the literature. In short, a specific "allergic per
sonality", to judge from our experience, does not exist. 

( 4). Specific emotional experience-content coupled with a specific 
personality structure. 

A number of investigators believe that a given conflict situation 
alone is not sufficient to give rise to a given disease. They incline to 
the opinion that there exist certain traits in the personality of the 
patients examined by them, but that these traits by themselves would 
also be insufficient to determine the outbreak of a particular disease. 
They believe that a given emotional experience would only then be of 
causal significance in the case of an individual who, owing to his or 
her disturbed development, shows certain personality traits. 

This, in our own view, is most exaggerated; we are reluctantly 
reminded-sit venia verbo-of a certain type of armchair science, 
and of wishful thinking on the part of those physicians who might 
adhere to this artificial conception in its extreme form. Examples 
of this are found in the summarizing papers cited under (3) above 
(148; 220; 234; 235; 266). 

This reproach definitely does not apply to Eduardo Weiss. This 
prominent clinician holds that, speaking generally, neuroses and 
allergic diseases occur so frequently that both may be found in many 
cases coincidently in one and the same patient. But a more thorough 
examination of such patients reveals the fact that this coincidence 
is nevertheless not entirely accidental, but that it stems from one 
and the same inner disposition on the part of the patient. \Vith this 
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\\c' c'oluplc•lc·l~· 11~1·c•c•: nflc•J' all, wc• rc·~tll'll nllc••·~ic· ps~·l'hmmmnllc• 
nfl'c·c~Lions us somnlo-nc•urosc•s. Wc~iss ful'lhc~•· slnlc•s lhnl, JH'Xl lo 1111' 
11 Plll'ol ic· eharadel' stnu~tu•·e. c·c•rtain vt•ry dt•fin ilc• 11 ffc•c·ls oc't'lll' 
l~·pieally. lie particularly menlions, in asthmalic·s and suffc•J't'I'S fJ'olll 
allt·•·gie skin diseases, the hond with the mother, while• lw c·onsiclc•I'S 
aggn•ssive impulses, next to a neurotically •·e•ading l'harade'l' sll'llt'
ltll'e•, to he jointly responsible for attacks of migraine•. In a suhsc•
quc•nt publication, E. Weiss (270) declared that sueh patic•nls oflt•n 
llave a psychopathic character structure. H. A. Ahramson ((i) hncllht• 
irnprcssion from patients examined and treated by him that this lyJH' 
of pe1·son, with their infantile personality structure, n•sponcls with 
:dlt•rgic affections to any threatening daily situation in tlwi•· li\'l's, 

Neither W eiss nor Abramson, therefore, can be said to he• J't'I'I'C'· 
sc·ntative of the conception: specific emotional experience-c·onlt•nl 
with specific personality structure. Indeed, the fact that pnlic•nls 
with allergy of a psychosomatic nature have an infantile )H'J'sonnllly 
sl.ructure already follows from their being somato-neurotic·. 

The number of authors who regard the appearance of nllc••·t-~lc• 

diseases as being determined both by a specificity of the e•nwlionnl 
l'xperience-content (conflict situation) and by a specifkity of till' 
personality structure, is only small. 

1 !i). Aspecificity of both experience-content and struclzue. 

Many authors, including ourselves, have come to the insight llrnl 
in the manifestation of diseases of an allergic nature, neilllt•r 1111' 
personality structure nor the emotional content of the con{licl t'flll 
be called specific. 

Linford Rees ( 184), in a recent, well documented publication, puts 
forward this, in our view the only correct, conclusion. Also .J .• 1. 
Lopez Ibor (133) writes on the ground of great experience: "I ha\'t' 
not found any definite personality type in asthmatics". B. J{nie•l<. 
Mainz, expresses himself in the same sense. Again, F. Mohr ( 11111), 
in a recent essay on allergic dermatoses, emphasizes that the notion 
of specificity must be rejected.-As W. J. Quarles van Ufford ( 1 M I ) 
and Denis Leigh (123) rightly remark, the conflict situation itsl'lf is 
often not important, but the patient only uses his attack of asthma 
to draw attention to himself. 

(6). Primacy to the experience-content, or to the allergy? 

The question whether to consider the psychic factor ( exJw•·ic•nc•c•
content) or the allergy as primary would in our opinion he st'lllc•cl 
satisfactorily once and for all if one could look on allergy as :\. 
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Mitschcrlich (15:J) does-- as being a coinddl•nlal psyl'hosomulit• 
process; in that case the patient's hypersensitivity would have lwt•n 
acquired in both a somatic and a psychic respect; in other words, his 
allergic susceptibility would be both primarily somatic and p•·i
marily psychic. Not having been able, however, to prove the tmlh 
of this hypothesis, we feel compelled to hold aloof from it in tlw 
following considerations; and to adhere to the conception that the 
allergy itself is primarily somatically determined. 

A number of investigators have studied the question of the influ
ence of psychic determinants in the appearance of allergy as such. 
In this, the following possibilities present themselves: 

a. Somatic determination of allergy. 

This conception implies that allergy may be either primarily in
herent in the constitution, or generated through sensitization. This 
aspect of the problem naturally falls outside the scope of the present 
discussion, and we may refer the reader to the relevant chapters in 
this book, and to existing handbooks on allergy. 

b. Psychic determination of allergy. 

Some authors, asS. Rothman and S. A. Walker (194), veer over 
to the other angle, and ascribe to psychic factors the very greatest 
importance in the genesis of eczema and urticaria; even to the point 
of regarding as dubious the significance of allergic factors altogether. 
Such one-sidedness, we are convinced, is carrying things much too 
far, and can only discredit the significance, as such so important, of 
psychic influences. 

Other investigators are of the opinion that an emotional experi
ence-content alone may already be sufficient to give rise to an allergic 
condition. We doubt whether a causality of this kind can be proved 
to exist. 

In investigating this problem various difficulties arise that render 
the results of anamnestic, catamnestic and experimental examin
ation unreliable. For, it appears, there occurs a number of "allergic" 
affections (e.g. asthma, eczema, urticaria and migraine) without the 
patient in question showing any allergic reaction at all. \Ve already 
cited Rothman and Walker in this connexion. 

F. M. Rackmann (182) declared that allergy is a young people's 
disease. According to him, asthma in individuals over forty is not 
of an allergic nature. Also H. A. Abramson ( 1) found, among the 
allergic patients examined by him, a number with migraine or asthma 
in whom it proved practically impossible " ... to demonstrate im
munologic asthma". Side by side with these, he came across a number 
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"' IH'I'solls ill who111 I he• llllc•J·gic· sy111plo111s we• re• loo violc•lll in 1'1'111 
lio11 lo IIH'ir c•xislin~ allc•rg,y. \Vhc•n, lht•l'l'forc•, ollt' finds i11 11 pulic•nl 
who has IW\'1'1' ht"forP shown any signs of allt•rgy. an allc·r~k muni
r .. slalion aflt'l' a psyeho-lrauma, iL l't'lllains a difl'ic'ull IJIIt•slion lo 
allsWt'l' whl'Lher this manifestation, as such, is nwrl'ly aceompanil'd 
h,v alkrgy (posilin~ skin test, eosinophilia, ele.), m· whdiH'r lhc• 
pa I ic•n L was aln•ady allergic before, without ils being n'\'t•aled in I he• 
for111 of clinical symptoms. The latter alternative is tlw mon~ diffic'ull 
.. r lhe two to ascertain objectively . 

. 1. Groen and eo-workers (49; 87), and M. L. Miller (l·IH) hl'l't' 
'>IH'ak of 'psychogenesis' (see under 1 above); E. Wittkowcr ( 17H: 
:!71i; 281) and I. H. Schultz (213) regard psychogenesis as unprovc•n. 
F. C. Metzger (140) is of the same opinion. We give our own views 
hc·low (p. 372 et seq.). 

For that matter, the psychosomatic therapist should prefc~t·, in oJJJ' 
opinion, to speak in this connexion of conversion-hysterieal pllt'no
IIH'lla, thus distinguishing these from allergically detcrmitwd uf
fPclions. 

c·. Latent, somatically determined allergy, becoming manilesl omillfl 
lo a psychic factor. 

According to this conception somatically determined allergy wus 
present in latent form, becoming manifest through a psychic eausc• 
and so expressing itself in the form of an allergic affection. It was in 
conformity with this view that K. Hansen, E. Moos, J. and R. Nabc•t·, 
I. H. Schultz, E. Wittkower (see No. 266), and, later, F. Mohr (loK: 
I 59) argued that, under the influence of experience-contents, a prc•
viously existing, latent allergic condition becomes reactive and ma~· 
thereby give rise to an allergic affection. 

"The physical disposition to asthma is the point of attack for unsolved psychic· 
difficulties", writes Richard Siebeck (223) in his fine work: Medizin in Hcwc·
l(ung. Again, "Asthma allergens can be considered as substanc·es to which thc· 
patients have become conditioned during a contact coincident with a stale of 
l'onditional tension, which was subjectively experienced as a feeling of op
pression", write J. Bastiaans and J. Groen (87; 88). 

A similar opinion is held by 1{. Hiifner (90). This investigator justifies his 
l'onception on the ground of his observation of two patients with urticaria and 
Quincke's edema (angioneurotic edema). According to him, the tendency to 
react allergically is dependent upon the irritability threshold of the dienccphn
lon; the existing allergy becomes manifest via the action of an emotion on I hc· 
vegetative nervous system and the diencephalon.-S. S. Leopold (127) tak<"s up 
the same standpoint; he, too, is of the opinion that emotions can aggruvnlc• 
allergic symptoms, and ascribes this to their effect on the adrenal cortex unci 
I he hypophysis. 

The nature of the psychic factor able to render the allergy manifest hns hc•t•n 
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further elucidated in an exlt·nsi\"e inn:slit:ation hy 11. ~lillt•J' nnd 11. \\'. llnl'tll"h 
(145), who assume that the relation between the molht·r nnd the nJh,l'llk dJIIII 
(in the sense of "maternal rejection") is an influclll'l' in maldnt: tlw allt•J'IIY 
manifest. Out of 100 allergic children, 97 proved to he "rt•.icctcd". The t•hanl'u 
that an allergic child lives in a milieu with an clement of "mntcmnl •·ded Ion" 
in the domestic atmosphere is greater than in the case of a non-allcrt:ie child. 

d. Side-by-side occurrence of an allergic component and a psychic 
factor. 

This situation concerns patients known to be allergic, but in whom 
allergic manifestations occur either through a somatic cause (aller
gen, infection, etc.), or owing to an emotional experience-content. 
The two above mentioned authors E. Wittkower and H. Petow (281), 
who do not deny possibilities referred to (under a, band c) none the 
less consider, in common with V. Schatia (206), the existence side by 
side of interacting allergic and neurotic components to be more 
credible. 

An important finding in this connection is that of S. Gunnarson (89), who 
examined 58 asthmatic children, all of whom showed a positive allergic skin 
test. He found that in more than 53 per cent, a psychic component came into 
play, which revealed itself in the form of anorexia, pavor nocturnus and such
like. Also J. A. Blue (22), F. C. Metzger (140) and M. M. Salazar (198) are of 
the opinion that a psychoneurosis, or emotionally charged experience-contents 
can complicate an already existing allergy. E. Wittkower (276) and H. A. Abram
son (2) also uphold a dual genesis, especially in the case of bronchial asthma, 
just as F. Morel (161) does with regard to urticaria. The same conclusion is 
arrived at by H. Ruhland (196) in his small but valuable hook "Ganzheitsmedizin 
und Psychosomatik"; i.e. the presence of somatic, psychic and allergic in
fluences. 

e. Primary presence of allergy, affecting the psychic condition. 

Obviously, allergic diseases can exercise a great influence on the 
modus of experience and the behaviour of the sufferer. The asthma
tic child finds himself ostracized from play and games; later on he 
cannot join camping excursions, etc. When applying for a job, 
asthmatics find themselves in an invidious position. Children with 
chronic eczema, already while still babies, experience being tied up 
to prevent them from scratching. As toodlers they have to go without 
certain tid-bits. In contact with others they come up against aversion. 
Especially in a young girl in the period of puberty, this is bound to 
set up a grave conflict, or a feeling of frustration. Contacts with the 
opposite sex, school trips and holidays are preceded by a long anxious 
wait to see what the condition of the skin is going to be under cer
tain circumstances. Owing to irregular school attendance, the affec
tion also forms a hindrance to the child's proper education, as well 
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a-. c·ausinj.( dil'fil'llllic•s lulc·r 1111 whc•n appl~·inj.( for a joh, C:oll\'t'l'sc•l~·. 
lhc•sc• prohlt•ms 111ay gi\'t' rise• lo IPnsions lhal, in tlu•ir 1111'11, 1111· 

1':1\·oul'ahly a l'l'l'l'l Llw c·omplain L. 
F. \V. Cl:u·lw (-10) righlly pointed out thal many so-l'nllt•d Jll'llhh•IIJ

,.hildrt•n with allergic diseases, giwn adequate anli-alll'l'l-(il' ln•ul.
nu·nl, t•an grow into quite manageable individuals. This is in l'oll
fonnily with a large number of observations made hy P .. J. van dt•l' 
\\'c·rff and \V. van der Bijl (27:{) in their Clinic for· Alll'rgie Disc•nst•s 
in Amsterdam, as well as by ourselves. Similar t•xpcl"ienc<•s al'l' l't•
poded hy F. Deutsch and R. Nadell (53). 

\Ve were able to observe in many allergic patients an unfa\'OIII'
ahle influence on their emotional condition from their allcrj.(it•nlly 
tldermined ailments (asthma, eczema). In some cases this <'.il't'lllll .. 
stance alone renders psychotherapeutic treatment JH'ccssm·y. 

C. The line of thought here followed. 

\V e shall begin by inquiring to what extent one is justified in c·ou
l'<'iving the problem of allergy as a psychosomatic one, and in how 
far different principles ought to be held valid for the group of all<'l'~k 
somato-neurotic affections, from those applicable to non-allt•l'f.(il' 
-,omato-neurotic diseases of the respiratory tract, the skin, and lh•· 
c·irculatory organs. 

:\!any of the authors cited in the above speak of skin diseases wilhoul 
making any distinction between allergically and non-allergically deh·•·mlnt•tl 
affections. And the same applies to bronchial asthma. Yet, in the majm·ity of 
llll'~e complaints psychological factors, after all, are in one way or anolht•t• ot' 
si~nificance (C. T. Pro ut (180), W. Briiutigam (30)). 

As long ago as 1938, I. H. Schultz rightly remarked that in allt•l'l-(i<· 
syndromes several determinants may invariably be obserwd, sud1 
as inflammations, vasomotor reactions, psychic conflicts, et<'. Ilt•n• 
one involuntarily reflects that this plural conditionality might wt•ll 
apply also to affections of a non-allergic nature. For that mall•••·. 
psychic influences very often appear to come into play in all sorts of 
diseases; in this, Alexander (9) goes as far as toconsiderallailmcnls 
as being psychosomatic, because psychological factors, after all, in
Yariably play a role in one way or another. But then the term "psy
dwsomatic" loses its raison d'etre. A delimination of the conecpl 
"psychosomatic" is definitely necessary. 

A number of British investigators, with J. L. Halliday (93) as lheil' 
representative, reserved the name "psychosocial affection" fol' n 
number of known, specific complaints, including asthma. Many in
Ycstigators, as E. Wittkower (279) and F. Deutsch (51-53), Vildol' 

:!4* 
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von \Veizsacker ( 271), A. Mitscherl ic h ( I fd) as \\'I'll as oul'sl'h'l's, 

use~as already mentioned~the term "psychosomatic" for lhos1• 
affections in which emotional factors act in considerable measun• as 
determinants. Their influence may either stem from the pasl o1· 
originate in the present; however that may be, they are aelive now, 
either consciously or unconsciously, all according to the natun• of 
the check on them (control, restraint, inhibition, suppression, repres
sion). 

Of the theoretical in sights, the psycho-analytical view is, to our 
mind, the most important. To it \Ve owe the concept of conversion 
(physical manifestation of the mental conflict), and of the symbolic 
significance of the "organ-language".~In the light of the modem 
conception of man as a psycho-physical totality, spiritually free, we 
would regard psychosomatic affections as results of a prolonged 
sequence of physiological processes that appear in the form of simul
taneously occurring, secondary phenomena in cases of chronically 
acting emotions and conflicts. In this, man is thought of as being a 
psychosomatic entity, anchored to his milieu, and exposed to count
less morbific influences. Added to this, the individual is exposed to 
the "life-stress situation", of which the conflict-situations are only 
a component part. The "stress" theory has been elaborated by the 
endocrinologist Hans Selye (221). 

In this state of "stress", emotive influences form an important 
component. In common with Alexander we emphasize, in sufferers 
from psychosomatic affections, the occurrence of conflicts in the 
sense of frustrations in the matter of feelings of dependency, of 
sexuality and in the form of blocked agressivity. \Ve should remark 
in this connexion that very many people, in their daily lives, are 
under constant pressure from such conflicts without ever falling ill. 
Every human being, after all, reacts to influences from the outer 
world, or from his (or her) own spiritual inner world, according to 
his O\Yn individual disposition. The fact that this entails the occur
rence of certain corresponding behaviour-patterns in different in
dividuals, should not, in our opinion, be (m is) taken for "specificity"! 
As already mentioned, we ( 244) were unable to prove that particular 
conflicts or particular life-conflict-situations belong to particular 
psychosomatic diseases; in other words, we did not find any specifi
city with J'espect to these conflicts. Asthma, after all, must be con
sidered a soma to-neurosis; and its occurrence is therefore conditioned 
by all sorts of psychic agents (fixations, infantile emotional bonds, 
conditioned reflexes, identification, feelings of guilt, other affective 
influences [fear and anxiety, hate, rage]). 

As referred to in the above (under B), a number of American 
investigators, including Flanders Dunhar and J. Ruesch ( 195), hold 
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lh11l 'l'''c'il'il'il~· 11111'1 he• ll"lllllc'd lo c•xi'l abo wilh 1'1''1"'1'1 lo llu• 
pt•rsollalili~· 111' psyl'hosolllalic· palil'nls. Adlllilltodl~·. l'l'l'luin silllillll' 
pc·rsonalil~· trails 111ay lu~ ohst'l'\'t•d in a lllllllht•r of palit•nls sul'ft'l'illlol 
fro111 ont• and the same affedion. Butlhal, in otll' vit•w, is not t•noulo(h 
lo jus I i l'y out· gt•nt•l·alizing and spt•aking of a spt•l'ifk slrul'lul't•. As 
will ht~ dear from what follows (under· 11 B). in whkh wt• disc•uss 
I ht• l't•sulls of our h'st-invcstigations, om· expPI'inwn tal n•st•m·dws 
ha\'t' j'ailt~d to demonslmle any specij'icily willr J'C.'IJit't'l lo 1/w Jll'l'

.wnalily .'ilruclure either in psychosomatic patients in gt•nt'l'al, ol' in 
pt•rsons with allergic affections in particular. 

However, although we are of the opinion that there exists 110 SJH'· 

l'il'il'ity in psychosomatics, we might none the less ask 0\ll'st•l\'t'H 
wlwther the sick human being is not (unconsciously) tr·yinf.( to 11\'1111 
himself of his allergic symptoms in order to express somelhinlol Ol' 
other. 

It is to this question that the Heidelberg school (Christian, Milst·h
t·rlich, von \Veizsiicker) endeavours to give an answt·r·. Tht•st• ln
wstigators regard the psychosomatic affection as an expr•t•ssion of 
hcing human; the sick person is "a human being" passinf.( lhr·ouJ(h 
a crisis. Mitscherlich ( 154), in an important article on allt•r·f.(y, l'c•fc•I'K 
Lo the allergic asthma attack as a possible equivalent of a t•r·y of 
distress or a call for help. In this sense, allergy may he corH~Pivc~d 1111 

a form of defense against the outer world. Our own experienct•s point 
in the same direction. 

From these various insights there grows the conception that psy
chosomatic syndromes (or allergic affections) are really an expt't'H
sion of two fundamental problems that the fact of being hlllllllll 
entails, namely, the problem of erotic desire and that of dep<'IHlent•y, 
or selfishness. They are the same problems as emerge from the symp
tomatology of psycho-neurotic conditions. Also in somato-m•ut·otit~ 
eonditions, therefore, we find these problems represented. In psyl'lw
neurosis we recognize the struggle of the human being insufficit•ntly 
able to fulfil his human task. In the soma to-neuroses (a better L<•r111, 
to our mind, than psychosomatic diseases (39)) he appears as hl'in~o~ 
engaged in the same fight; but he betrays this through difft•l'<'nl 
means of expression. 

The question why, in one case, th.e effected person reacts psycho
neurotically, and in another case somato-neurotically, and why, in 
the latter case, different organic systems are involved, can in ou1· 
opinion be answered only hypothetically for the time being. And llw 
same applies to that important question: what is the situation of tlw 
human psychosomatic totality which gives rise to the production of 
allergens? To reply to this question would not, we believe, he sl'ic•nti
fically justifiable at present either. 
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The various factors that may co-operale in Lite sell•dion of a 1-(h'l'll 

organ ("organ-choice") are, inter alia, the inferiority of the ol'f.(an: 
the organ-language; psycho-infection (imitation ( 185) ; pseudo-heJ'l'
dity [E. Speer (230; 231)]; "wirksame Bilder [="active images"!): 
identification, fixation to sustained somatic affections; psycho
traumatic experiences in the past or in the present, and conditioned 
reflexes that have become chronic in the sense of Pavlov ( K. M. By
kow ( 35), B. Freedman ( 69), N. Metalnikow (138)). Here we must 
also point to the-so important-psycho-physical constitution, as 
evinced by investigations with "neuropathic" children. Deeper in
sight into the concept of "constitution" in general, and with respect 
to allergies (95) in particular, is urgently required, if the true signi
ficance of the concept of "overstressing" is to be validly assessed. 

Next to overstressing, the sudden cessation of a burdening factor, 
too, is of importance in the genesis of a number of complaints. A 
crucial point is whether the individual is capable of adapting him
self; that is, not only in a psychic sense, but also physically: the 
body, too, is liable to acquire habits formed by drilling. Looked at in 
this way, allergy itself might be viewed as a form of adaptation. But 
one ought to be careful with this idea of "stress": the same thing 
that, for one person, means an element of stress may be the very 
thing that gives relief to somebody else. The man or woman who, 
under pressure from neurotic feelings of guilt, works unduly hard, 
experiences the compulsory sunday rest as irritating and disagreea
ble ("sunday neurosis"). In our opinion, the concept of "stress" 
only acquires significance when viewed jointly with the individual's 
personality and life-situation; that is, in any given case, with the 
affected person's experience-modus. What matters in the last in
stance is whether or not the "homeostasis" in the sense of W. B. 
Cannon (36) (a condition of equilibrium which may vary, but which 
is relatively constant) is being disturbed. 

Of great importance in giving rise to somato-neurosis is the psycho
traumatic effect of various disappointments and deprivations (frus
trations) as a determinant factor. This situation, however, is often 
viewed too one-sidedly. For it is precisely these frustrations that 
warn a person to develop his latent powers, i.e. by stimulating his 
capacity for active adaptation. Viewed from this angle, frustrations 
qua tales are indispensable. Up to a point, indeed, man creates frus
trations for himself as unconsciously felt possibilities for develop
ment and regulative control. This regulative capacity is closely re
lated to both the constitution and the momentary situation; that is 
to say, with the individual's disposition at the moment that certain 
morbidly conditioning factors act upon him. The number of people 
who go short of affectionate kindness; who find no gratification of 
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llu·ir 11111hili1111S dt>sirt>s: who llt't'd sufdy and )ll'11ledion, is ht·~'llllcl 

o·ounlinf.(. Not all of lhc•HJ suffer then•fol'lll llw ldnd of injui'Y lhul 
lllllllift•sls itself in the form of a psyl'hosomalk disol'llt•r. By "dis· 
position" we ht•re mean · next to the susee!Jlihility lo mo1·hicl c·om
plainls dependent upon l'onstitulion and dreumslanet•s 1111' lc•m
por:u·y receptivity to the action (or, as the case may he, llw c'XJH'I'i
•·•u·P) of those factors which make a speeial demand on the incli
,·idual's eapacity for adaptation. Probably a particular signifit·unc·c• 
should he ascribed to the concepts "being sensitized" and "hcinf.l 
allergic" respectively, relatively to patient's reacting either psyc~ho· 
or somato-neurotically. \Ve shall here refrain from pursuing this 
point. 

Now to summarize our own views, as discussed so far, Wt' fc•c•l 
11nahlc to make any clear distinction between somato-ncuroses of 1111 

allc·rgic and a non-allergic nature. For we failed to find any unquuli
fit'd indications that might justify our assuming the existenec ol' nn~· 
speeificity of either conflict situations or personality struchu·cs. Thnl 
which the human being witlz a somato-neurosis is said to hnw In 
him specifically may often be found also in people willloul nny 
somato-neurotic complaints whatsoever. What did admittedly sll'ilu• 
us was that all patients examined by us had an immature, unclc•l'· 
dl'veloped personality structure; especially in allergies, we frequc•nt-
1~· noted an ambivalent attitude towards the object of their love•, 
o·xperienced by them as the mother-imago. An intense feeling ol' 
dependency was a prominent feature in the majority of our pn-
1 icnts, in addition to which strongly aggressive tendencies towards 
I he outer world were found to be active. The patient disapproves of 
this aggressivity on the ground of a highly-pitched Ideal-Ego fmw
lion; represses it from the consciousness, and instead, directs his 
aggressive impulses-by way of self-punishment-towards himsPI r. 

Let us now briefly discuss our experiences with patients sufferinf.l 
fwm various allergic diseases. As regards bronclzial astlzma the fol
lowing transpired. Experiences in our Psychosomatic Centre dt•
monstrated that, in bronchial asthma, the morbific agents generally 
include a somato-neurotic and in a few cases a somato-psycholil' 
affection. In the latter cases we have to do with an "organ-psychosis" 
in the sense of H. Meng (137), already referred to under I B l. A 
telling example of this was described by us elsewhere (243). 

In those asthmatic patients who may be regarded as somato-m•u•·
otics we observed the influence of many different conflict-situations 
as eo-determinants: conflicts in their marriage, in their employmcn l, 
in matters of religion, and/or (less often) in their sexual life. ln 
many cases considerable significance must be attached to the anxiety 
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factor. A striking feature was, eyery now and lilt'll, lilt' p:dit•Jil's 
ambivalent attitude towards the-often dominating molllt•r-figuJ't', 
so often pointed to in the literature; the fear of being st•pal'aled 
from the mother, and the asthmatic attack as the symbolic expres
sion of crying for the mother: "crying inward". In some cases the 
asthmatic attack seemed to us an equivalent of a sexual experience; 
but this link does not, in our experience, occur so often (so-called 
"sexual emergency"). As we remarked before, our findings do not 
justify us to speak of any specific asthma-conflict, even admitting 
that the above mentioned conflict-situations do occur now and then. 

As we already stated under 3, the personality structure of our 
asthmatic patients, too, could not prove to us the existence of a 
generally valid specificity in that respect either. What springs to the 
eye time and again is the infantile, immature personality, with the 
arrested development of its emotional life and the narcissistic bond 
with the individual's own psycho-physical being; but this, after all, 
is the same in every neurotic and, ipso facto therefore, also in the 
somata-neurotic asthma patient. 

What is argued for the asthmatic applies equally to other allergic 
patients suffering from disorders of the respiratory tract (vasomotor 
rhinitis, hay fever), and to a certain extent for allergic migraine and 
allergic dermatoses (eczema, urticaria, angioneurotic edema, Quin
cke's edema). There, however, it is not so much the need, frustrated 
in infancy, for the mother's care and being cherished and fondled by 
her that stands in the forefront, but rather the surge of aggressive 
tendencies, coupled with the blocking of any possibility to discharge 
the pent-up emotions. 

We were genuinely unable to ascertain the presence of a specificity 
common to these widely different situations. 

We may finally remark that, in some cases, the psycho-neurotic condition was 
seen to become exacerbated according as his somata-neurotic complaint (i.e. 
asthma) improved. Similar findings are reported by W. Dogs (54) and V. von 
Weizsacker (271).-Mutatis mutandis, J. Swartz and E. V. Semrad (258) have 
pointed out that psychotherapy can become dangerous in some cases of asthma, 
because it might further an earlier outbreak of psychosis. We ourselves have 
not gathered any such experience. 

To conclude the first part of this chapter, let us endeavour to sum
marize schematically the views we have set out above. 

The distinction between "somatogenic" and "psychogenic" allergic 
disease we reject on principle. In practically all cases allergic affec
tions are, we believe, conditioned pluriformaly. In some cases the 
somatic factors are prominent, a corresponding somato-therapy is 
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lhl'll illdii'HII•d: ill olhl'l' I'HSI'S, Oil lh1• I'OIIII'HI'~', JIS~'I'hic• fudoi'S Jll'l' 
dor11illal1', l111• solllalo-lh••r·apy musl lhl'll Ill' aidl'd h~· sollll' form of 
I Jsy•·lwllll'l'aJ'.Y. 

\V1• an~ of the opinion Lhal allermJ is primari/11 .wumti('(/111/ tlt'lt•r
mint•tl, but lhal, in llze aclualizalion of' al/eryic .~IJIIIJitom.~ 1 11/'f/1111-

choice), psychic determinants may come into play. In sollll' l'aSI'S il 
is Lhc psychic influences that determine the degree in whil'h 1111' al
lergic factors can become manifest. This conception finds suppo1·1 
in observations such as those of M. \V. Gerard ( 81), ael'ol'llin~ lo 
which psychoanalytic treatment admittedly failed to n•mo\'1' lh1• 
patient's sensitivity to allergens, but had nevertheless t>liminalc•d 
any further attacks of asthma when the patients so treall•d \\'1'1'1' 
again exposed to the allergens. 

Schematically represented, it may be said that 
Allergic symptom = expression of primarily somalical/IJ dt•lt•r

mined allergy + expression of a psychic component. 
In some cases the significance of the psychic component is I'Xll'l'

mely slight and that of the allergy very considerable. In sueh •·nsc•s 
one gets the "purely" allergic symptoms that have no psychosomali1' 
importance. \V e then get the equation: 

allergic symptom = expression of allergy + 0. 
In other extreme cases the significance of the allergic compoiH'IIL 

may be practically nil, while the psychic factor is the detenninanl 
element kat exochen. One then has to do with neurotic (conversion
hysterical) phenomena. \Ve must pass over the question of the I'X
tent to which, also in those cases, a part of the allergic factor still 
remains present, so that in asthma too, in the sense of conversion
hysterical reaction-forms, an allergic component is playing its lllll'l. 
That is, naturally, a matter of hypothetical speculation. Accordin~ 
to the experiences in our Psychomatic Centre, allergy is invariahly 
present in "genuine" asthmatic attacks however prominent tlw 
psychic determinant may be (cf. also the findings of E. Hanhni'L 
( 95), who ascertained the absence of sensitivity to allergens in only 
8 per cent out of 1,200 asthmatic patients) ... Again, I. H. Schullz 
(213) and E. Wittkower (276) consider any "pure psychogenesis" 
of asthma unproven. Maybe the term "allergiform syndrome" would 
be more apposite here; we would rather not use the expression 
"psychogenic asthma". Here, therefore, we get: 

allergic symptom = 0 (?) + expression of psychic component. 
The allergologist generally refers this type of patient to the psydti

atrist without further ado. In the majority of cases, however, hollt 
factors should be assigned a measure of significance, and the alll'l'~
ologist will accordingly treat the patient in co-operation with llw 
psychosomatic therapist. 
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It will bear repeating: nol t'IJeriJ allemic aflt•d io11 should, ill 1111 r 
view, be called psychosomatic. 

II. EXPERIMENTAL MEDICO-PSYCHOLOGICAL VIEWPOINT 

The experimental medico-psychological aspects of the problem of 
allergy-leaving aside the study of animal psychology and experi
mental neuro-physiological studies-may be approached from one of 
three angles: 

A. Psycho-diagnostic examination. 
B. Physio-psychological examination. 
C. Experimental clinical psychological examination. 

A. Psycho-diagnostic examination. 

Since this chapter is intended for allergologists, we do not propose 
to present anything like a complete survey of the literature dealing 
with the psycho-diagnostic examination of the allergic patient's per
sonality. None the less, it would not be right to pass by this examin
ation in silence, because the question of the specificity of the per
sonality structure, which so repeatedly came up for discussion (under 
I), is closely bound up with the results of the psycho-diagnostic 
examination. Let us briefly introduce the subject-matter. 

1. Introduction. 

The following aspects may be distinguished in the personality of 
the individual: (a) intelligence; (b) character; (c) instinctive im
pulses (Triebleben); (d) temperament; (e) psychomotoricity. To 
test these various aspect there exist many different methods. 

In our Experimental Medico-Psychological Laboratory we apply the following 
methods, which are in general use, to all patients by way of routine examina
tion, and in the form of this test-battery: Wechsler-Bellevue test (intelligence) ; 
Rorschach (character, temperament); Szondi (instinctive impulses). Drawing 
tests: Wartegg-Zeichen test (WZT); House-Tree-Person test (HTP) (character, 
temperament, conflict situation); Thematic Apperception test (TAT) and Four 
Picture test (FPT) to inquire into the conflict situations.-In common with 
H. Enke and Hildegard Hiltmann (64), we attach considerable value to the 
projective test methods for psychosomatic patients. For a discussion of the 
significance of psychological tests in psychosomatic research we refer the 
reader to the notably interesting article by J. T. Barendregt (15). 

2. Literature. 

From the literature dealing with psycho-diagnosis we mention the following: 
A. Kaldegg (108) reports his results with the Wcchslcr-Bellevue test in 20 suf-
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11'1'1'1"• 11'11111 1111111'111111', 111, ll11clluw• '•lllllll'~l lhnl mil(l'nllll' 1'nll Ill' 1'11111111 nl nil 
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·.lciiWII", Vurlous invt·slil{ulo•·s hu\'C l'XIImim•tlllllt'J'I{k pulit•nls with lht• 1\m·sc•huc•h 
11·'1: .1. T.llul'l'IHh'cl(l (14, Hi), .1. (irol'll (114), Ma1·ysc lsrut•l (Ill:! l, 11.11. ,J. .lnspnl', 
.1 .• 1. 11. 1'1·il'lt untl K .J. M. vun clc Loo (104), M. Sl'ltllchlt,l' (:!04), V. Sl'ltullu (:.!fir• 1, 
S . . 1. \'J,•s 1111d J. Gmcn (21i5), E. \Vcllisch (272). Schwiihl'l's invl·slil(ntlon (:!1111 
lens nln·11dy hccn rcfcl'l'ed to. The ma.itll'ity of these nulho•·s were uhlt! in tlu•ll· 
l'c'l'lll'ds to report the presence, demonstrated with the nit! of the 1\m·sc·luu·h 
l1·st, of the familiar neurotic tendencies in sufferers from 11st hmu; whllc• u 
lllllllht·t· of them believe in the existence of typically asthmatic psyt·hk 1'11111' 

'"'lnislics. Barendrcgt emphasizes the fairly frequent occurrence, in usllnnutlc•s, 
uf l'llnlcnt-indications pointing to a state of psychic opprcssion.----In the c·ust• of 
lll'lll'o-dcrmatitis patients, too, the Rorschach test is supposed hy S. llm·c•lll 
t :!·1, :!li) and by R. J. Levy (128) to reveal specific charactcrisl it•s. (nllns: 
"Nc•urodermitikertyp"; " ... marked signs of repressed hostility"), whc•l'c•ns 
1\n lclcl{g (108), whom we have already cited, could not, on the t•onlrnry, clc•
""mslrate a typical Rorschach picture. Flanders Dunbar (58), on llw nthc•l' 
hand, does hold that specific syndromes may be revealed throul{h tlw 1\orsduu·h 
lc·sl. This we are unable to confirm. Mansmann (136) rightly points to the• 
pl'ol(nostic significance of the Rorschach test in asthmatics. 

Important investigations in sufferers from skin diseases, includinl( I hose• of 
an allergic nature, were made by P. de Graciansky and Erich Stern (11:1, :.!:l.f l 
with the aid of the projective Thematic Apperception test, for the purtutsc• of 
discovering the presence and nature of conflict situations. Mansmann (1:111) Is 
inclined to regard the projective tests for asthmatics as being of equally fll'('lll 
significance as the skin tests. This may perhaps be true in some few cases. Wt• 
furthermore refer the reader to the summarizing article, already cited, h~· 

E. Stern: "Psychosomatische Medizin und Hauterkrankungcn" (1956) (2:lli l, 
which contains an extensive account of other investigators' psycho-diagno11l k 
results. 

With regard to the Human Figure Drawings, A. H. Modell and H. W. Potlt•J' 
I 157) found little homogeneity in asthmatics; the drawings showed nothinl( 
hut signs of immaturity. Our own relevant findings are in conformity with this. 

\Vc would finally mention the graphological examinations of asthmatk )1111-
ients made by A. A. Pontius (177), introduced by A. Jores (107), which arc sup
posed to indicate the presence of character traits typical of the asthmatic. 
11. Musaph (166) advises, for sufferers from skin diseases of a psychosomul it' 
nature being psychologically examined, the use of the directive method, in
Yolving a questionnaire technique. Generally speaking we have no special h•an
ing towards the use of that type of method. 

:L Our own investigations. 

For the purpose of testing empirically the hypothesis of the spel'i
ficity of the personality structure of allergic patients, we compm·t•d, 
on the basis of material relating to circa 100 allergic patients, tlw 
data yielded by the structure-analytical examination with the corres
ponding results obtained in 125 psychosomatic "patients-in-general" 
who were examined in our Medico-Psychological Laboratory. 

In all patients concerned, the above-mentioned test-battery wus 
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applied. As will he seen from the range co,·ned b~, lhe diag11os!'s ol' 
the diseases from which the 125 psychosomatic control patients sur
fer, they include also a certain percentage of persons with allergi!' 
complaints. In order to keep the comparable material perfectly pure. 
\VC were compelled to make up a second group for comparison: the 
number of 125 psychosomatic patients was accordingly reduced hy 
the number of patients with allergic ailments. 

Let us now subject the results of the separate tests to a closer 
scrutiny. For an exhaustive account of the precise data we refer the 
reader to a separate publication ( 251) ; we shall here confine our
selves to our conclusions from the data obtained in the three groups, 
viz. ( 1) the allergic patients; ( 2) the psychosomatic "patients-in
general", and ( 3) the psychosomatic, non-allergic patients 1 • 

a. Wechsler-Bellevue test. - We shall outline the results of our 
examinations of 87 allergic patients. As is known, theW. B. test con
sists of 11 sub-tests. For each of the sub-tests the "weighted score" 
for the 87 patients' average was calculated, and an average psycho
gram drawn up. The same was done with the two control groups, 
three different psychograms being obtained in this way. Each curve 
represents the psychogram of the imaginary average patient from 
each group respectively. 

Comparison of these three curves shows that they have a certain 
similarity and that their respective courses are not widely divergent; 
all three show the characteristics considered some years ago by D. 
Rapaport (183) as typical of the neurotic. That should not surprise 
anybody; for all three groups consist of selected psychomatic-i.e. 
somato-neurotic-patients, who are ipso facto bound to show the 
characteristics of the sufferer from neurosis. 

It is obvious that, in this respect, it would be wrong to suggest the 
presence of specificity. 

b. Rorschach test. - In order to ascertain whether, and to what 
extent, the results of the Rorschach test might yield a particular 
picture in allergic patients, we ex.amined 88 allergic patients with the 
aid of this test, and here too, drew up an average psychogram, in 
which the various data relating to the location, the determinants, the 
content, the experience-balance, and the approach have been elabor
ated. Such psychograms were also drawn up for the two control 
groups. No significant differences were found among the various 
series of figures 2 • What we did observe, in the content, however, was 

1 The author here wishes to record the important share taken by the staff 
of the Medico-Psychological Laboratory of the Psychiatric University Clinic, 
Leyden, in particular by Mr. J. D. A. Doeglas, in the compilation of these results. 

2 The author here wishes to acknowledge his gratitude to Mr. P. van Weeren 
for his valuable assistance in the statistical elaboration of this part of the 
investigation. 
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1114' fpa 1111'4' of "n•spon S4'S sllowi ng opp1'4'ssion" r4'1'4'1'1'4'd lo hy 11111'4'11 
dn•gl in 1114' casp of aslh111alics. 

All olll' allt'rgic and psyehosomalit" palit•nls shm\'t'd IIH• 4'hal'll4'·· 
l4'1'islit·s lypical of lht' IH'III'olit~ syndrome. Bul wt• failt•d lo dis4'0\'4'1' 
:111~· spt•l'ific pl'rsonalily stntctun•s, l'itht••· in allt•rgit• palit•nls in 
1-(Pilt'l'al or in patients with eertain allergie diseast's in pal"lieular. 
wilh ll11• aid of the H.orschaeh test. 

c. Szondi lest. This test was applied in !)2 patients, fro111 whom 11 
lolal of 4:-15 records were obtained. With the aid of a spt'eial lt'eh
••iqut•, to describe which would mean going into undue th•tail, and 
for which we refer the reader to another publication ( 251), wt• Wt'l'4' 
:thle to produce a roughly correct profile of the aventge allt•J'f.(il' 
patient. 

\Vith this we arrive at an approximate average of S + ·I Po 
!or----) Sch-- C- +.According to Szondi (260) the avemgt• pii'IIII'P 
in the case of healthy persons is S+ + P+- Sch-- Co-l·. Com
parison of these two profiles shows that, in the allergic palit•nls, lht• 
hond with, and/or dependence upon, the object of his love, t'XIH'I'i
t•nced as the mother-imago, strongly predominates, while in addition, 
conscience-anxiety, guilt-anxiety, fear of punishment, and t'\'t•n, in 
the presence of a severely functioning conscience, a panic-like lt'rror 
may be found to occur. Here too, therefore, the neurotic attitudt• lo 
life, infantilism, arrested sexual development and immaturity of 1111' 
personality figure in the picture yielded by the test. 

The Szondi picture of the average allergic patient does not indiealt• 
the existence of specificity within the general picture of the avt'l':tf.(l' 
psychosomatic patient ( 244). 

d. Other tests.-Neither do any of the other tests mentioned ( lltt• 
\VZT, HTP, TAT, FPT) reveal any specific picture-and partit•ul
arly, any specific conflict situations of the allergic patient. Various 
frustrations are found with regard to the need for love and h•n
derness, and the absence of care in youth; ambivalence with rcs]wd 
to the love-object experienced as mother-imago; at a later age, ft·us
trations in the matter of employment, sex-life, marriage, or religion. 
The fact that the asthmatic suffers from anxiety due to the threat of 
suffocation is not at all surprising; whether, and to what extent, this 
anxiety is bound up with any pre-oedipal anxieties (e.g. the fear of 
being deserted by the mother) is a question demanding further stud;\'. 

But all these conflicts overlap and intertwine; we on our part haw 
become more and more firmly convinced that any delimitation of 
the conflicts to conform with the particular syndromes is nothing 
but armchair science, and that in practice one should content oneself 
with tracking down conflicts in the particular case under treatnwnl, 
without being able to prove specificity eYen in that re sped. And 
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quite in accordance with this com·eplion are lhl• muluall~· contra
dictory findings of a number of authors (some of whom we IHI\'(' 

cited under I B2 above) who in some cases reported having found 
quite different "specific" conflicts in their patients. 

Summarizing, we find that the psychodiagnostic examination of 
the allergic patients studied by us has revealed a predominantlu 
neurotic picture. This is consistent with our view that the psycho
somatic patient in general, and the allergic patient (only in so far 
as he is psychosomatic) in particular, both belong to the group of 
somata-neurotics, with all the characteristics of the neurotic patient, 
including his incapacity to find an adequate solution of his life's 
problems. 

B. Physio-psyclwlogical examination. 

In our Psychosomatic Centre we attach much value to the physio
psychological examination of allergic patients. This concerns the 
manifestations of the affects in the vegetative organic systems. The 
organism responds as a whole to each separate emotion: the affect 
expresses itself, in our opinion, in "affect-experience" and "affect
manifestation", both of which occur simultaneously. In the light of 
this totality-view of the affect expressing itself psychosomatically 
we do not use the term "somatic symptoms as results of the emotion"; 
but we regard the accompanying psycho-physiological phenomena 
in the vegetative system as expressions of the affect itself. As W. H. 
von \Vyss (291) rightly remarked, the (observable [St.]) reactions 
on the part of the vegetative organs are far poorer than the psycho
motorial manifestations (fades, gesture) and what is expressed in 
the complexity of the person's individual experiences. 

Various aids are at one's disposal for the study of reactions in the 
vegetative system. \Ve may refer the reader to a previous publication 
(241); we here content ourselves with mentioning the investigations, 
with the aid of the psychogalvanometer, as an expression of an affect 
experienced by allergic patients (chiefly asthmatics); they showed 
that the persons concerned were in many cases of the sensitive type 
of character; very receptive to emotional stimuli-in other words, 
very emotional,-but deficient in the ability to mentally digest these 
emotions. This gives rise, in these people, to a conglomeration of af
fects that may lead to complex-formation. \Ve hope to be able to ex
tend these investigations with the aid of the polygraph recently con
structed under the direction of the late J. van Gemert and ourselves, 
which permits simultaneous registration of the pulse (sphygmo
graphy), blood pressure (tensography), electric heart-muscle action 
currents (electro-cardiography) and cerebral cortex currents (clec-
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lrct-~•n•·•·pllalolo(I'IIPII~·), lh1• hlood suppl~, in 1111' ••xln•nlilil•s, Ill•• l'c• · 
o.,pi ra I ion ! plll'll n1o~ra ph~·), and psyt'llogah·anograph~·. 

Helali\'1~1~· lillll' is known in llll' lilaalun~ eoJH'l'l'ning 1111' pll~·sio

psyt'hologkal examinalion of allt•1·gie paliPnls. 

\\'hut we are here l'Onsidcring is the study of dmnl(l'S in th1· \'t'l(t•tuth·•• mt•nn~ 
uf c·xpression under the influence of emotive cxperiem·•·s in alll'l'l(k puth·nt~ . 
. \s l'al'ly as the end of the last century, W. \Vundt and his t'o-wol'lll'rs Wl'l'c• 
n<Tllpi••d in studying the respiratory curve in ord1•r to analyse n put h·nt ·~ 
f•·•·linl(s ("Eindrueks- und Ausdrudispsychologie"). There exists n vel',\' t•x 
l•·nsh·e literature dealing with the respiratory manifestation of emot.ionul c•x 
pc·rienccs (L. Braun (28), p. 217 et seq., Fl. Dunbar (59), p. 385 and 6211, 11. C i. 
\\'ulff, S. G. Wolf and Cl. C. Hare (287)). Some years ago Golla and IWmc•J' 
'quoted by F. 1\Iohr (158) endeavoured to make a far-reaching charadt•J•oloi(Jconl 
:111alysis of allergic patients on the ground of the respiratory curve. 

For the present purpose we are interested in this problem only so 
far as allergic patients are concerned. But with regard to this only 
relatively little is known. Some interesting pneumographie invt•slig
alions were made around 1950 by Ian Stevenson (236) who, inlt'l' 
alia, demonstrated in an asthmatic patient that merely to think nhoul 
his (hated) wife, or to talk about some brother caused great changt•s. 
In co-operation with Harold G. Wolff (237) he studied the effect of 
emotions on the secretion of bronchial mucus. H. N. \Villard, H. C. 
Swan and G. A. Wolf (274) proved that spirometric deviations ot~•~ur 
under the influence of life stress. From recent times, we may ht'l't' 
mention the investigations of Th. H. Holmes and eo-workers (1 0 I ) . 
and of Stewart G. Wolf, Thomas H. Holmes, Th. Freuting, H. GoodPII, 
and Harold G. Wolff ( 285), who made an experimental study of llw 
influence of a life situation engendering conflict and anxiety, in 
patients with hay fever and asthma, on the ground of distention and 
secretion of the nasal mucosa. 

Other interesting empirical investigations are those by Stewart G. 
Wolf ( 284), who examined the function of the nasal mucosa in pa
tients with vasomotor rhinitis during emotive situations. He found 
an abrupt increase in nasal function during an interview concerning 
serious personal conflicts. Again, W. B. Faulkner ( 66) ascertained 
the presence of objective changes in the respiratory tract during a 
conversation (contraction when faced with disagreeable subjects). 
A simple method for making physio-psychological examinations with 
the aid of the respiration was recently described by B. Ackner ( 8) . 

Investigations into the physical manifestations of affective experi
ences have also been made with the aid of electro-encephalography. 
Denis Leigh and D. A. Pond (126) studied the electro-encephalogram 
of patients with bronchial asthma. Their publication also contains 
a survey of the literature; it shows very little general agreement. 
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The last-named two authors found no diffl'l'l'IH'l' in lhl•ir findings as 
between adult asthmatics and neurotic patients. l This statl'nwnt eon
forms to our own conception of considering sufferers from asthma 
as soma to-neurotic patients, and with J. T. Bare1uln•gt's ( 14) pro
nouncement in his eminent dissertation dealing with the H.orschach 
test in asthmatics, to the effect that these patients are to be classed 
as psychoneurotics). Leigh (125), however, in common with M01·lcy. 
holds the view that " ... the physician who considers asthma as pri
marily an allergic disorder may well be mistaken". As will be clear 
from what has preceded, we hold a different opinion in this respect: 
in common with E. B. Strauss ( 254) we believe that the allergic 
diathesis is usually present, but that, also in those cases, there may 
be a significant psychic determinant. Attention was also called to 
this influence recently by R. S. Bruce Pearson (34). 

S. C. Dees and H. Lowenbach ( 47) report that they found deviations in the 
electro-encephalogram of allergic children, irrespective altogether of their type 
of behaviour. In common with \Vood and Clark (see No. 292), they ascer
tained that the electro-encephalogram taken dur·ing epileptic equivalents is 
practically identical with that taken during allergic attacks of scratching in 
eczematous patients. (Extensive data hereon are given in H. A. Abramson's (5) 
standard work on asthma). It would, indeed, appear as if the EEG does reveal 
non-specific anomalies in asthmatics. 

We may further mention the physio-psychological investigations with the 
aid of skin temperature measurements in patients suffering from Raynaud's 
syndrome, performed by B. i.\fittelmann and H. G. Wolff (156); the well-known 
investigations by Felix Deutsch (51) into the respiratory type (spirogram) in 
asthmatics, and his ·experiments with the photo-electric plethysmograph (reac
tions of the dermal capillaries (52); further, the findings of Kramar (investi
gation of the capillary response to emotion); the spectroscopic study of asthma
tics by D. Leigh and J. W. L. Doust (124); Daniel H. Funkensteyn's (75) findings, 
also in asthmatics; those of M. E. Obermayer (the cutaneous reaction to hista
mine introduced by iontophoresis; those of J. M. van der Valk and J. Grocn (264) 
(cutaneous electrical resistance in the course of an experimentally provoked 
emotional stress situation). 

These and similar exact investigations-still few and far between, 
unfortunately ( S. Lambergeon (121)) -are of very great importance 
for our kno·wledge of the physio-psychological mechanisms. 

C. Experimental clinical psychological examination. 

\Ve are here concerned with the experimental psychological ex
amination of allergic patients in the clinic, with the aid of which it 
is endeavoured to find out, on the basis of various experiments, what 
significance ought to be attributed to the psychic determinant in 
causing the complaint to arise. The experimental set-up is generally 
decided upon on the ground of the patient's biographical data (an
amnesis). 
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Sul'h c•xpc'l'illtc•nls hn1·c• lllllinl~· lu•c•11 mnclc• ill l'l'lnlioll lo lhc• psyc·hic· 
cll'll'rlllillal.ioll of lhc• nslhmatil' alladc \Vc• may hc•n• l'itc•, inll'l' 111i11, 
llac· c•xperimt•nlal worl< cl01W hy E. I>eklwl', .1. <i1·oc•n a11cl 11. E. l'c•l1ic'l' 
1 l!lftft) (4X; 4!1; Xli), F. Mohr (15X), 1.11. Schullz ( I!I:J!I), B. Slol~\'is 
1 1!1·111) ( ~41>), Striihing (~55), and E. \Vi ltlwwer· ( l!l:lf1) ( :l7111 . 
Similar experimental·- partly anecdotal findings, howc'\'t'l', al'c• nl
rc·ady quite old; as L. Braun (~X. p. ~lX) infonns us in Oswnld 
Sl'hw:u·z's ( ~17) fine handbook of psychosomatic medidne ( 1 !1~5), P. 
Morawitz described many years ago how a woman, who cxpt'l'icnc•t•cl 
asthmatic attacks whenever she smelt a rose, also had an allnl'l' 
when merely looking at a deceptive paper imitation of a rose. Simihll' 
Pxperiments in a patient with attacks of hay fever were dcscl'ilwcl h~· 
Slaehelin (quoted by R. Siebeck (223) ), F. C. Metzger (1311) in 11147, 
and G. Katsch (1955) (110). 

Other examples are found in Flanders Dunbar's standard wm·J' 
"Emotions and Bodily Changes" (59, p. 385) ; in K. Hanst•n ( IIX), in 
I. H. Schultz's (214) "Das autogene Training" (by now a t•lnMMk): 
in H. Schwartz's book on allergy; in Erich Stern's (234) admil'llhlc• 
work of reference, and in E. \Vittkower's (277) extremely MOUIHI 
l'xperimental study "Einfluss der Gemiitsbewegungen auf dt•n l<.ii•·
per". 

Attempts have also been made to convert conflict situalionM 
l'Xperimentally into dermal symptoms by hypnosis ( S. Borelli ( 2li), 
A. I. Kartamysev (109), J. G. Kepecs and eo-workers (115), Philip 
F. Durham Seitz ( 61)). 

The clinical experimental psychological examination is, in ou1· 
l'onsidered opinion, of special significance for a better understand
ing of the genesis and symptomatology of allergic diseases. 

Ill. THERAPEUTIC VIEWPOINTS 

In the third part of this discussion of the psychic components of 
allergy we shall first briefly state our own conceptions regarding llw 
therapy of allergic diseases, followed by a survey of the existinJ( 
literature on the subject, and concluding with a statement of our 
own relevant therapeutic experiences. 

A. Psychosomatically directed therapy. 

In our approach to the problem of human illness we have, in tlw 
above, based our reasoning on the conception of man as a psycho
physical totality. A number of different facets of the "being human" 
are involved when illness attacks a person; therefore, every diseast•, 
including allergic ailments, is multi-conditioned (pluriform-con-
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ditionality concept). In conformity with this, tht• thPJ'apy should 
also be directed towards different aspects of the <'olllplaint in 
question. 

One would naturally wish, in the case of allergic patients, to apply 
a special, psychosomatically-directed therapy which would n·m·h 
the different aspects of the state of illness simultaneously. But so 
long as such a comprehensive therapy is lacking, one is compelled 
to have recourse to a combination of therapeutic measures directed 
somatically and psychically at the same time. The emphasis here is 
either on both together, or on one of the two aspects, and depends 
upon which of the two should be given a predominantly determinant 
significance in the genesis and outbreak of the disease. 

Experience has taught us that a certain number of patients may 
be helped by an exclusively somatic therapy. For these patients the 
psychotherapist is not even consulted. But there are those sufferers 
from allergic ailments who, despite extensive medication find no 
mitigation of their complaints. These patients may well be helped 
if the allergic treatment is supported by some form or other of 
psychotherapy; indeed, in such cases the medicinal therapy may 
then be reduced, or even completely stopped, after a short time. 

Obviously the present chapter does not purport to go into the many 
different forms of drug therapy. These are dealt with in detail else
where in this volume. We shall here confine ourselves to discussing 
the several methods of psychotherapeutic treatment. 

B. Determination of indicants. 

1. Pluridimensional diagnosis. 

In instituting a somatic therapy for a predominantly organic 
affection, the indication must obviously be sharply determined. 
Exactly the same applies to psychotherapy. 

Patients visiting our Psychosomatic Centre are first thoroughly 
examined somatically. In recording the biographical anamnesis an 
insight is obtained into the circumstances of the patient's life. The 
psycho-social examination conveys an impression of the social con
ditions (environmental factors) in which he spends his days. Further, 
in order to find out the degree to which the deeper strata of the 
personality may also act as determinants, the patient is examined 
psychodiagnostically. This medico-psychological examination is 
made with the aid of the various test methods that have already been 
referred to. All these data are supplemented by the results of the 
physio-psychological examination. 

After the results of these several examinations have been com
bined and integrated, it is endeavoured, by team discussion, to arrive 
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:d a cliaf.(lloi'lis lhal shall lw pluriclillll'llsional: i.c•. uol 1111'1'1'1~· hmwd 
ou lhc• symptoms, hul also on 1111' slnll'hll'l', lhc• clc•f.(rc•c• of clc•\'l•lop
lllt'lll and till' l~·pc• of lt!'ha\'iOIII' or lhl· JH'I'Sollalily. Onl~· al'lc•l' lhis 
is a cll'finill' form of psyl'hollll'rapy cll'l'iclc•cl upon. 

'2. /•'orms oj' psuclwlllerapiJ. 

The aim of this exhaustive psychosomatic examination is lo ohlnin 
:111 insight into the factors that have acted psycho-tmumalic·ally on 
I he "being human" of the patient, and have had their share in dl'll'l'lll
ining his "being ill". The purpose of the psychotherapy is to l'liminalc• 
I h1•se----unconsciously operating-factors in one way or anolhl'l', 

This can be done in one of three ways: 

a. The psychotherapist can endeavour, jointly with the pali1•nl, 
lo make the unconscious traumatically active experiences 1'1111'1'~1' 

into the consciousness, so as to give him an insight into lht• linl' 
hetween these feelings and his complaint. This insight may hn\'1' 11 

liberating effect. \Vhat is attempted, therefore, is to expose llw Jll'l'
dominantly conditioning determinants with the aid of an lllll'ollt'l'illll 

psychotherapy. 
Different forms are in use to achieve this. Good results may Ill' 

obtained with the orthodox psychoanalysis according to Sigmund 
Freud; this method, in our opinion, is the therapy of choice in lht• 
lhus indicated cases. Various modifications-or rather, derivalt•s 
of this method are known.-Further, the methods of Alfred Adll'l', of 
C. G. Jung, and of Alphonse Maeder, as well as those of the Jll'l'SI'nl 
Vienna school (lgor Caruso and Viktor E. Frank!), too, are each of 
considerable Yalue.-In view of the long time taken by a psy('ho
analytical treatment, another method has been developed hy Fram: 
Alexander and Th. M. French: the so-called short-term psy1·ho
therapy. In this, the cathartic element predominates, the palic•n l 
being given an insight, in the course of only a few sessions, into llw 
interdependence between certain emotions and his complaints. To 
some extent the effect of this method is due to suggestive faclo•·s: 
here, the role played by the therapist is obviously a far more acliw 
one than in classic psychoanalysis.-W e may further mention llw 
"non-directive therapy" according to Car! R. Rogers, which aims lo 
influence the patient not directly but indirectly.-Catharsis is 
brought about either by hypnosis (hypno-catharsis) or with the aid 
of a narcotic (narco-analysis); after this, what has been revealed hy 
catharsis is further examined epicritically in the course of a thera
peutic conversation, and so integrated with the patient's aelunl 
emotional life. 

b. A special form of uncovering therapy is that of Arthur Kron-
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feld: the psyclzagogical oJ' re-educal i111' I N!ttllllt'lli. Tlu•l't', oil I' t'll
deavours to induce the patient, who has heeonH' fix<'<l in sollH' n•al 
contemporaneous problem in his life, which he ( um·onst·iously) t'X

presses in an allergic ailment, to find a new way of lif<'. In sonH' t'ast•s 
the physician gives guiding lines (suggestiv<'-psyehagogieal ll·t•al
ment) .-Here follows an example. 

The patient, Miss Anna Dl. (Registration No. 172), was a woman of ;w, who 
had been suffering from bronchial asthma for about 9 years. She is a daughtt·•· 
of a family with four children, in which a relatively harmonious atmosph~•·c 
prevails. Patient has always felt more attracted towards her father than towards 
her mother. She has never been really ill. At the age of nineteen she becaml• 
acquainted with a young man and became engaged. The couple planned to !(t•t 
married. Two years later the war broke out; her fiance was called up for 
military service; he disappeared in the fight against the Germans, and was 
reported missing. In the middle of the war the patient received a Red Cross 
message to the effect that her fiance was alive. After the war they saw each 
other again. They had been faithful to each other, and decided to get married. 
A few months later the man suddenly fell ill, and died within a few days with
out regaining consciousness. The last few days the patient sat by his bedside; 
he was unable to speak. After his death, the patient got into a dream-like state; 
on awakening from this some days later she had her first attack of constriction. 
Her trauma had given her a feeling of "having had the road of her life abruptly 
cut off". 

With the aid of re-educative therapy it was endeavoured to lead this woman 
on the road towards a new direction of her life. Asthma, in this patient, ap
peared to be an equivalent of pent-up grief of losing her beloved, and of the 
impossibility of ever having children; a cry of distress; a "weeping inwardly". 
She eventually chose the profession of child nursing in a home for children, 
which gave her a feeling of independence. The patient has now been without 
any attacks of constriction for several years. The existing eosinophilia proved 
to have disappeared after the treatment. 

c. In some cases the uncovering of the morbific experience must, 
for various reasons, be abandoned; for example, when the patient's 
introspective possibilities are inadequate because of insufficient in
telligence, or, maybe, when integrant possibilities are lacking. In 
such cases, elimination of the morbific experience may be achieved 
by forcing it down still more deeply; in other words, by furthering 
repression. 

In such cases the morbific determinant is "covered up" with the 
aid of a covering psychotherapy. This comprises all those forms of 
treatment that make use of the influence of suggestion. Extensive 
use can here be made of different forms of hypnosis, and of various 
relaxation therapies ( 242; 246). Of the latter we mention the auto
genic training method according to I. H. Schultz; the fractionated, 
step-by-step active hypnosis of E. Kretschmer, and our own Leyden 
active relaxation method (tonus regulation). 

Next to individually applied forms of treatment there are the dif-
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ft•l'l'll( fnl'lll~ nf f//'1111/1 1/11'1'11/11/ ( ~1'11111' diSI'IISSioll, 111'1 i\'il~· 1-(1'11111'"· 

didal'lil' ~~·oup~. and "slu~c·d" ~roup-psydwlhc•rapy lpsyc·ho- 1111d 
~ol'io-drama I). ;\ plal't' a pad is ht"ld hy llw wol'l' done• h~· l11c• 
1 usually ft'lllale) sol'ial wo1·lu·•·; llw casl'-WIII'k, lo whil'h Wt' 11ssifo(11 
gn•al imporlant·t•, t•spt'l'ially in allt••·git· afft•t·lions. as supplt•nH•nlinfo( 
:11111 su pporling the physician's llwrapt•ul it- mt•asun•s. In t•ast•-worl' 
a lllllllht••· of social nwasun•s arc t•omhitwd lhal aim al t•xt•n•.isinfo( 11 
ht•npfieial influence on the patient's social lift• ( nuu·t·iagt•, fumily, 
•·mployment). In this, the case-worker has a lt•acling funl'lion undt'l' 
I ht• supervision of the psychotherapist. 

:1. Criteria. 

The form of psychotherapy to be decided upon mainly dt•pt•nds 
upon the following criteria: 

a. The nature of the patient's personality structure. All at't'OI'dint( 
lo the patient's age, intelligence, regulative and integrant possihilitit•s, 
l'haracter, etc., a choice is made between an uncovering, a t'o\'t't'int(, 
and a psychagogic treatment. 

b. The nature of the doctor's personality structure. A lht•t'llpisl 
with compulsive character traits will be most attracted towards 11 
method that takes its course along strict rules, as with certain t't•lnx
ation therapies. Other physicians, on the other hand, may ft•t•l 11 
greater affinity for a revelational method. It would be wrong lo In~· 
down that a given psychotherapeutic method is preferable to anolht•J': 
after all, the efficiency of any method depends on who applies il. 

c. The nature of the method to be applied. Various circumslatH't'S 
(lack of time, work on hand, place of residence) may comp<•l llw 
choice of a particular method. 

d. The nature of the disease. In contrast to the determination of 
indicants for treatment with drugs, the exact nature of the patit•nl's 
ailment is, in psychotherapy, the last consideration; the other fa dot's 
(under a, h and c above) are of primary importance. 

C. Psychotherapy in allergic diseases. Survey of the literalul'l! 
and case-reports. 

Following the above introduction on the determination of indicants 
and the significance of psychosomatic therapy in general, we will 
now pass in review the various conceptions relating to allergic dis
eases that are put forward in the literature. Since the majority of 
authors make no clear distinction between the different forms of 
therapy we shall only refer, in what follows, to the uncovering and 
the covering therapy. For the sake of surveyability we shall suhdividt• 
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the material according to those affedions whi<'h :tl'(' ('OilliiiOill~· J'('

garded as allergic. 
A number of authors treat of psychotherapy in allt~I"{Jic di.w•wu·.~ 

in general. 

D. W. Baruch and H. Miller (17) describe five patients who undcrwl•nl hol h 
medicinal and individual therapy. Three of them were, in addition, trealed hy 
group-psychotherapy. The treatment had a favourable effect both on the allergi1• 
trouble and on the patients' personality problems. The same authors (145) Wl'l'l' 
also successful with group-psychotherapy in allergic patients. E. A. Sirmay (227) 
points to the importance of analytical methods in allergic patients. W. Kaufman 
(111) discusses the psychic aspects of the treatment of patients with nutritional 
allergy. 

\Vith respect to psychotherapeutic experiences to aid the treatment 
of vasomotor rhinitis there exist only few publications compared to 
the number dealing with the other allergic affections. Brandenburg 
considers psychotherapy to be of value in cases of rhinitis. 

A study of the literature dealing with bronchial asthma shows that 
the number of patients that have been treated psychotherapeutically 
for this disease is very great indeed. We already reviewed this subject 
with A. J. \Velman in a previous publication (250). A number of 
authors, among whom we may mention J. Hirschmann (100), F. 
Reichmann (185), H. L. Rogers (189), N. Ross and Ch. P. Wilson 
(192), R. Siebeck (223, p. 142), and Th. F. Freuting and H. S. Ripley 
( 74) rightly advise combining medicinal and psycho-therapy. In 
that respect some authors (H. A. Ab ram son ( 3; 4), E. A. Brown 
(31), Erik Fagerberg (65), J. Groen (85) and E. Weiss (270)) attach 
much value to combining A.C.T.H. with psychic treatment. This also 
tallies with our own experiences. Next to specific desensitization, we 
regard psychotherapy as an important adjuvant. In her publication 
of 1953, Sirmay ( 227), clearly elucidated the share that psycho
therapy can take in the treatment of allergic patients in general. 

Most authors, however, merely refer to psychotherapy, without 
stating either its form by name, or the somatotherapy, if any, that 
was combined with it. 

Thus, E. Moos (162; 163) reports on a number of patients with bronchial 
asthma whom he treated psychotherapeuticall;y, and in whom the eosinophil 
blood picture became normal. We have ourselves had similar experiences. J. 
Loewenstein (132) saw, out of a group of 48 patients, a definite improvement 
through psychotherapy in 60-70 per cent. He makes special reference to the 
psychoanalytic method.-The importance of psychotherapeutic treatment of 
asthmatics is also prominent in the experiences related by Fock (68), F. Gardey 
(77), Ph. M. Gottlieb (82), A. Kronfeld (120), H. Pollnow and eo-workers (176), 
C. H. Rogcrson (190) On children), and L. Unger and B. F. Gordon (263).
E. J. Billings (20) discusses the treatment of 17 cases of what he calls "psycho
genic asthma", in 6 of which psychotherapy proved successful. A. B. Schcibel 
(208) treated a 10-year-old boy by psychotherapy for 13 weeks, which resulted 



1'[';\'1.1111~11\1 I Ill .\~1'10:1.1,'\ IN .11.1.1-:lllill. IIISIO:.\f';I·.S !1111 

Ill 1111· I'OIIlplc-lo· l'l'lllh•doll ool ll'.ihlltll, "'' \\'t•ll '" 1111 lrllpi'0\'1'1111'111 of lhc· pull<•nl'" 
1'1•luli111"hlp wllh hh cnlll1'<l. .1. Nuht·r· ( III/I) dt·.-.·r·lht•,, Ill.' <'XP<'r'i<-11<'<·~ wllh :.!:1 
pulic•nl~. At•t•or·dinl( lo this 1111lhor· J>~.l'l'holht·c·upy is lht• sole• <'lll'r'<'<'l lr•t•ulrrrc•lll 
of u~llrrrw. Thi~ (ll'ollotiiH'<'IIll'lll upp<'ar·~ lo us oll<'-sidc·d and <'XIII(I(<'I'Hit•cl. Nnhc•r 
lhlnl1s il possihh· lo cause 1111 <·xislinl( llllt·r•l(y or· an ullt•r'l(k <'onslllnllorr lo 
ollsupJ><'IIr' h.v psychotht·rapt•utit• influt·rH't' ulonl'. \Vith all 11111' t•st<•c•rn for· J>S,\'t'lro 
ih1·r·upy W<' would not dare to l(o as fur· us that. .1. l'l'tt•r·s ( 17:1) and latc·r, 
11. PozrH·r· (1711) describe t'XJ>l't'ienn·s similar to Nllh<'r's. 

The significance of psychotherapy as such in the case of aslhlllll
lics has been elucidated by I. H. Schultz as long ago as 1!1:!\l (:!11 ), 
and demonstrated by him (213) in 1939. By means of tests in whic·h 
the subjects were breathing according to a faulty respiratory lc•ch
niquc, he came to the conclusion that healthy persons can h11\'l' 
allacks of asthma in a purely psychogenic way. But even hen•, lu• 
rightly regards an existing disposition-i.e. the presence of allt•r'Hic· 
factors-as eo-responsible. Asthma that is of an organic ol'iHin c'ttll 
he perpetuated by psychic factors, so that any exclusively sonwl ic· 
treatment must then fail in the first instance. It is precisely in I hollc' 
cases that it is indicated to forestall, and afterwards su pporl. I he• 
medicinal treatment by psychotherapy. 

Our own experiences more or less correspond to this; Schulh:'s 
remark that there must always be a certain asthmatic disposition on 
lhe patient's part is in conformity with our own opinion that lhc• 
psychic factor can only be a co-responsable determinant. \Ve inc·linc• 
more and more towards directing our attention also to the or·~..:an ic 
component, which unfortunately cannot always be exposed, and 
sometimes does not reveal itself until after a year or two ( ca11e: pul
monary or bronchial carcinoma). 

Many authors tend to decide upon a psychotherapeutic treatment which i~ mot'<' 
or less analytically oriented (H. A. Abramson (2), K. Hansen (98), E. L. (luudt·l 
(79), E. A. Sirmay (227)). Good results can, in our own experience, he al'hit•vt·d 
with the so-called "short-term therapy" of Alexander and French (7:!) in pill 
ients with bronchial asthma. Then there are those investigators who all111'1r 
great significance to a form of psychotherapy which gives prominent'<' lo 
catharsis (M. L. Miller (149) and M. C. Skands (228) ). H. S. Ripley and S. \\'oil' 
(188) obtained good results with narcoanalysis. 

As against those authors who prefer to treat bronchial asthma patients u<'·· 
carding to analytical insight there are a number of investigators who achi<·vc·d 
their best results with a covering form of psychotherapy. Thus, I. H. Schullz 
and G. Schwobel (218) apply the former's meaningful, admirably claho•·nt(•cl 
method called "autogenic training". H. Trautwein (262) treated 40 patients h,v 
this method, and observed signal results in 95 per cent. In 50 per cent of llrt· 
patients the asthma completely disappeared. Our own experiences with I hI~ 
method are also quite good. A. Jores (106) applies a combined therapy of 
relaxation, breathing exercises and massage. 'We have further (245; 246) oh
served beneficial results from hypnosis. Various investigators (Briigclmann, N. 
Costa (45), Karl Egen (63), K. Hansen (97), Laudenheimer, I. H. Schultz), n~ 

well as ourselves, point to the mitigation and, in some cases, the total clis 
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appearance, of asthmatic attacks throu~:h h~·pno-lherapy, d!'spil<' lht· (ll'l''l'lll't' 
of organic deviations. J. M. B. Morwood (164) describes a rl'laxution lt•chniqut• 
("semi-hypnosis") with 65 asthmatics, applied with the aid of n l(mmophont·! 

Some of our own patients with organic deviations in the form of emphyst•mu 
became more capable and efficient after a course of psychotherapy than tht•)' 
had been prior to the treatment. This favourable change in the patients' con
dition was due to the fact that, having previously been unable to mentally 
digest adequately their awareness of being ill, the treatment enabled them to 
adopt a fresh attitude toward life, or at any rate, to resign themselves to their 
condition. 

J. Parow (171), who, in contrast to our conception as here described, refers 
to asthma as being a psychoneurosis, nevertheless points quite rightly to the 
importance of the right respiratory technique for asthmatic patients. In those 
cases where psychoanalysis was either impossible or unsuccessful he obtained 
good results with a covering psychotherapy. We prefer, wherever possible, to 
apply an uncovering form of treatment; but we believe it is wrong to apply
as Parow does-only the covering therapy, per exclusion.em; after all, indica
tions must also be heeded here. 

J. A. Haiman (92) very rightly points out, next to the importance of psycho
therapy, the great value of social measures and case-work in supplementing and 
supporting the treatment. To these we also attach very considerable value. 
D. Hallowitz (94) is of the same opinion: 50 per cent of the children treated by 
him completely lost their complaints after having been separated from their 
relations for some time, while another 35 per cent showed a distinct improve
ment through the same cause. But we ourselves would rather not resort to a 
radical measure of this kind, which causes the family life to fall apart; here, 
psychotherapy (to include the parents) is indicated first and foremost. 

A number of investigators, among whom we mention H. Miller and D. "V. 
Baruch (18; 147), discuss the favourable results achieved with patients treated 
by group therapy. We ourselves (249) feel inclined towards these methods 
(group discussion and psycho-drama) as supporting the individual treatment 
(B. Stokvis and A. J. Welman (248; 249)). 

Angioneurotic edema has not been discussed separately by most 
authors, but usually together with bronchial asthma. In treating it, 
psychotherapy may be of importance. Sometimes angioneurotic 
edema precedes another somatic affection; the patient's mind be
comes fixed on it and reacts correspondingly when faced with certain 
situations that are coupled with feelings of distress. 

Allergic diseases of the skin, in which psychic factors play a part, 
were already referred to in the first section of the present chapter. 
The authors cited there naturally made use of psychotherapeutic 
measures; the value of these is also emphasized by M. E. Obermayer 
(170). 

Urticaria, like angioneurotic edema, is usually dealt with in com
bination with other ailments, in particular with other skin diseases. 
\Ve were able to determine distinctly on several occasions that 
psychic factors are here eo-responsible. Solicitude and perseverance 
with the patient are imperative in these cases ( Obermayer ( 170) ) . 
The following example from our own experience may serve to illus
trate this. 
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~li" 1!1'11,\' C,, 11 Ill ,\'1'111' old f(irl, <'OIIII'S lo lht• oul Jllllit•JIIs' dt'JIIII'IIIII'IIi 1111 
'"'''1111111 of lll'li<'lll'ill, whit'h l111.' bl'l'll brellllillf{ nul 111 illll'l'\'llls dul'lnf{ lho• Jlll'd 
ft·w weel<s. A lhol'llllf{h alll'l'f{i<' t•xami11ali11n fails lo 1'1'\'l'al all,\' dlslln<'l h,\'111'1' 
··•·nsilivily lo any parlicular substancc. Eosi11ophilia is dl'lllonsll·ahll' In lho· 
blood. As the l'I'Uptions appear l'specially on Wl'l'k-t·nds, sonH' psychl<- dt•lt'l' 
minant seems possible. Closer examination shows lhat the palient comt·s fl'lllll 
a harmonious family with 5 children. The f{irl has nl'Vl'l' had any alll'l'f{ic t'OIII
plaints; neither do they occur, as far as is known, in tlw family. About h1•1' 
school years and youth; no particulars wo1·1h noting. The menarche t'olllnH'IH'I'd 
al 14; this meant no great shock for the child, althouf(h she had bt•t•n ill· 
sufficiently prepared for it. 

She has a couple of close f(irl friends with whom she goes cyrling o1· calllllill!l 
on week-ends. Some time previously she had met a young man, three Yl'ars oldl•r 
I han herself, who was interested in her. On the evening when she hat! hl•l' fl••sl 
kiss, nettle-rash appeared on het· arms and chest, disappearing again nrlt•l' 
about 24 hours. One week later, when she again met the young man, thl' it••hln!l 
nettle-rash came on already before the meeting. After the week-ends (the,v nwl 
only on Saturdays and Sundays) the urticaria spots disappeared almost enlli•t•l,\' 

apart from a few irritating vesicles. 
From talking with the patient it transpired that she really thinl•s ht•l'st•ll' t1111 

young to have a male friend, and much prefers going out with her girl l'l'lt•nd• 
than "with one of those boys". Talking the matter over with the girl madt• ht•l' 
consciously aware of what she really meant by those words; and she lefl. Dul'lnl( 
a second talk she informs us that she has broken off the association, und that 
no fresh eruptions have appeared since. One week later she had no mo••t• t·om
plaints whatever. A control-check six months later showl'd that she had l~t•t•n 

without complaints ever since. 
It was unfortunately impossible to ascertain the precise significance whkh 

the urticarious eruptions had for this girl; maybe the nettle-rash was to n·. 
strain her from having further intimate relations. However that may ht•, I Jw 
urticaria, in this case, ·was definitely predominantly psychically determined. 

According to C. S. Wright (289) special attention is due to feelings of anxict,v 
in patients with urticaria. In our opinion that does not apply in very mun.v 
cases; in fact, we arc convinced that this author is wrong in regarding psych
iatric treatment as invariably indicated in urticaria. In serious cases he suw 
results from electro-shock treatment; we consider this method, which is so Vl'l'Y 
drastic, to be absolutely non-indicated. In milder cases he recommends psycho
analysis. This method has been discussed by J. Neumann and A. \Velcker (16H) 
for treating eczema. These authors found that the symptoms disappeared follow
ing dream-analysis; hut the patients' neurotic problems of life were not cntird,v 
solved thereby. H. Volkmann and K. \V. Eissing (267) incline more toward~ 
suggestive therapy; in patients with urticaria or eczema they successfully appl,v 
hypnosis. According to these investigators these two ailments must he rc
garded as "vasoneuroses". Again, J. Bonjour (23) advises suggestive trcatmenl 
for eczema; either alone or in support of some other therapy. Similar l'X

periences arc described by A. I. Kartamysev (109), who saw lessening of tht• 
irritation in eczema and urticaria after 2-5 sessions. By an experiment with n 
patient with urticaria he endeavoured to demonstrate the psychic significant'!' 
of the affection. A woman patient who was sensitive to quinine developed an 
eruption of nettle-rash on being given powdered sugar in a suggestive mnnJH'I'. 
Conversely, no urticaria appeared when, in a hypno-suggestive condition, sh!' 
was given quinine that was announced as being sugar. We too sometimes ob
tained good results with hypnotherapy. 
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The psychotherapeutic significance in miymint~ is dl'nwnslralt•d with 
an illustrative case by L. S. Lewis and C . .l. Howe (liW). IL t'OIH'l'l'lls 
a woman patient with persistent migraine, in whom all somalit· 
measures without exception had failed (D.H.E., histamine, cortisone, 
ligation of the arteria meningea media). She was completely addicted 
to barbiturates. Superficial psychotherapy succeeded in freeing this 
woman from her complaints, and in inducing her to shoulder sonw 
degree of responsibility.-We have ourselves seen many examples 
of favourable results of psychotherapy in patients with headaches 
of an allergic nature. 

As the above survey of the literature shows, numerous authors 
have stressed the significance of psychotherapy in allergic diseases. 
Here follows a brief account of our own experiences. 

D. Our own experiences: Catamnestic e:vaminations following 
psychotherapy of allergic patients. 

In communicating our own cognate experiences, we shall make use 
of the catamnestic investigations which we made with A. J. \V elman, 
in patients with allergic diseases treated in our Psychosomatic 
Centre 1 . 

Various catamnestic investigations relating to the results of psy
chotherapy are known from the literature. Not all of these, however, 
can stand the test of criticism. In a few other publications we have 
reviewed the findings of other authors, and stated the requirements 
which, in our opinion, such catamnestic examinations ought to satis
fy ( 24 7; 252). For details concerning the results of psychosomatic 
therapy in psychosomatic patients treated by us we refer the reader 
to the relevant paper on the subject (252). 

\Ve are here concerned only with the results of psychosomatic the
rapy in allergic patients treated by us in our Psychosomatic Centre. 
For completeness' sake we once again point out that by "psycho
somatic therapy" we mean: somatic therapy combined with such 
psychic treatment as is indicated. 

Our (provisional) investigation covers 51 allergic patients, all of 
whom underwent a regular treatment; in other words, a somatic 
therapy combined with a form of psychic treatment. If necessary, 
the therapy was supplemented, both during the period of treatment 
and afterwards, by "case-work" by a woman social worker. 

To enable ourselves to study the findings as objectively as possible, 
we did not confine ourselves to merely sending a questionnaire to 

1 The author here wishes to express his gratitude to Mr. T. Swelheim, l'vl.B., 
for his valued assistance in carrying out this investigation. 
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lilt• !"d pulit•lll~ ulolll', hut i111'11111t•d also llu•ir fuulily dol'lors i11 lilt• 
ill\'t•sli~alioll. For, oil lilt• oiH' lla11d lilt• palit•llls lt'llll to ~i\·t• 11 

l'lutlt•l'ing pii'Lun• of llu•ir t'OIHiition in ordt•r to plt•ast• lilt• lllt'I'Hpisl 
( non-liquidatNI posili\'t' tl':lnsft•r silualion); hut on lht• olht•l' hand 
lht• intt•l·vit•wel'S sometimes greatly l'xaggeralt• Lilt• St'rious1wss of 
llwir condition, i.e. when the lmnsfl'l'l'IH't' of IH'galin• infanlilt• fl'l'l
ings is not properly liquidated. 

As n•gards the subjective findings, we l'l'l'l'iwd -HI n·plil's to Llw fd 
Idlers scn l lo the patients; the objective findings Wl'l'l' la kt•n from 
:J:J replies we received to the 51 letters sent to the family dodors. 
Our eontrol periods vary between six months and over two yPars. 11 
is, of course, intended eventually to repeat and extend tlw in\'t'sli
gation. 

Table 1 shows the nature of the diagnosis; this was chiPI'Iy t•on
cerned with asthmatic patients. All had been thoroughly ln•alt•d 
somatically before being passed on to the Psychosomatic Ct•nll't'. 
This somatic treatment extended over periods varying from 11 ft•w 
months to more than twenty years. In many cases somatic mt•asul't•s 
could be stopped soon after psychotherapy was instituted, only lilt• 
latter being continued; in other cases psychotherapy did not m a IH• 
any difference to the patient's condition. 

The somatically applied therapy was carried out in aeeordmH't' 
with prevailing principles (see elsewhere ~n this volume); llw forms 
of psychotherapy applied by us are described under C (Ill) aho\'t'. 
As already stated, not only individual psychotherapy was applil'd, 
but also combinations of it with group-therapy (group diseussion, 
psycho- and socio-drama, socio-therapy [Carp ( 37; 38)] ) . We hopt' 
at some future time to publish a catamnestic investigation in aiiPrgic 
patients who were treated exclusively somatically. 

Now for the results. 
In addition to the diagnoses, Table 1 also shows the resulls oh

tained with the patients who replied to the list of questions st'nl 
them. Under "Number", column 1 shows the number of replit•s pt'l' 
diagnosis received from the P(atient) and the D(octor) respeclivl'ly. 
In the following five columns, under the criterion of appreciation, 
the number of respective diagnoses is stated on which a reply was 
received hy us. 

As will he seen, the asthma group predominates to such an extPn I 
that, with respect to the results, any diagnostical differentiation 
would have been pointless. The fact that the material examilwd is 
so heterogeneously distributed is naturally due to the extent to 
which patients are passed on to our Centre. 

The results are summarized in Table 2. 
(a) Table 2a gives a comparison behveen the results that Wt'l't' 
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obtained respeelin•ly with l'on•ring and IIIH'O\'t'ring lht•rapy. ( Tlw 
psychotherapy was applied in conjunt'tion with somalotllt'rapy). In 
this table the comparison has been determined on th<' basis of the 
(subjective) judgment of the patient him- or herself. 

TABLE 1 
Results of catamnestic investigation in allergic patients. 

Diagnoses 

Asthma ........ 
Headache ...... 
Eczema ......... 
:Migraine ...... 

:\leaning of 
symbols 

+++ 

++ 

+ 

0 

l ~~tmb_<:~-~-~~=-1·~--~~---!-I P. D. P. D. P. D. P. D. 

35 30 9 5 8 6 
1 
2 1 
2 2 

--·-···-

40 33 

Patients 

I have no complaints and 
am working as usual 

I have occasional com
plaints, but am carrying 
on as usual 

I am troubled pretty often, 
but manage to do some 
work 

I keep getting the com
plaints and have to stop 
working every now and 
then 

I feel very ill and can't do 
any work at all 

No comment 

6 10 
1 

1 

± 1-·-=- __ , __ o . -
P. D. P. D. P. D. 

7 7 4 2 

1 
1 

Doctor 

Very satisfactory 

Satisfactory 

Rarely good enough 

Doubtful 

Not good enough 

It will be seen that, just as in our catamnestic investigation of 
psychosomatic patients generally, who were treated both somatically 
and by psychotherapy, there is evidently no statiscally significant 
notewo1·thy difference between the J'esults respectively obtained with 
covering and uncovering psychotherapy. Now this finding seems 
surprising at first sight. But what really matters in actual practice, 
in the case of these soma to-neurotic patients (Carp and Stokvis 
(39) ), is that the symptoms must be made to disappear. That, at any 
rate, is the criterion one sets in judging the results of the therapy. 
The extent to which the patient's neurotic attitude toward life which 
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nlll' lril's lo inl'luc•llt't' c•spc•c·iall~· wht'll applying a prolunfo(c•cl, 1111 

c'o\'t'l'ing lht•c·apy l'haclgc•s or imprm·c•s, ullc•c·l~· c•sc·apc•s lhc• lht•c·a .. 
pisl's judgnu•nl during lht' c•xaminalion. Onc• should nol. lhc•c·c•fol't', 
c·onl'ludc• from our own findings lhal a linw-dc•\·ouc·ing, hut insighl
~il'ing form of Lt·l•atmenl might just as wc•ll hc• l't'pl:ll't'd hy a hric•f 
and SUIIlllt:II'Y 1'0\'l'l'ing Olll'! 

TABLE 2 
.'iummar!J of results of ps!Jclwsomatir therup11 in alll'ryil' palic•JI/.~. 

Evaluation 

+++ 
++ 
+ 

0 

Evaluation 

+++ 
++ 
+ 
± 

0 
no reply 

Evaluation 

+++ 
++ 
+ 
± 

0 

a. Evaluation by the patient (110). 

Covering psychotherapy and 
Somatotherapy (14) 

UneovPring thc·c·npy nncl 
Somalotlwru11Y (211) 

1------.------- ________ , .. -
~un1bcr 

2 
4 
2 
3 
3 

Per cent (14) 

14.3 
28.6 
14.3 
21.4 
21.4 

Number 

7 
6 
5 
5 
2 
1 

...... 1'1'1111:111) 

:.!0.!1 
:!:1.1 
111.:.! 
111.:.! 
7.7 
:1.11 

b. Evaluation by patient and doctor. 

by patient (40) I by doclor (:1:1) 
·---------- ·----

Number Per cent (40) Number I Per 1'1'111 (:1:1) 

9 22.5 5 15.2 
10 25.- 7 21.2 
7 17.5 11 :1:1.:1 
8 20.- 7 21.2 
5 12.5 3 !1.1 
1 2.5 

11 18 

c. Duration of control-check as criterion (liO). 

Control-check during less Control-check during 11101'1' 
than 1 year (23) than 1 year (17) 

-----------· 

Number l Per cent (23) Numb!'r Pa ecnl (17) 

6 26.1 3 17.7 
6 26.1 4 23.5 
3 13.- 4 23.5 
3 13.- 5 29.4 
4 17.4 1 5.!1 
1 4.4 
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As the tables sl1<rw, lhe ( + + +) and (-/- + ) IIHHll's of n•adion 
total about 40-50 per cent. This is encouraging, if nol yd good 
enough for rejoicing. \Ve would stress the point that we Wl're unfol·
tunately unable to extend our investigation beyond the total of 411 
replies received from patients. But impressions, rather than statistics, 
were the object we had in view. 

b. The middle table (2b) shows a comparison between the evalua
tion by the patient and by the doctor. One should not conclude 
from this table that the patients cherished a more favourable opinion 
about their condition than the physicians: we are here dealing with 
two groups of different patients. At most one might say that, out of 
a group of 40 allergic patients treated with psycho- and somatothera
py, improvement in about 4-{j per cent was reported by the patients 
themselves (~ [ + + +] and [ + +] = 22.5 + 25), while in another 
group of 33 similar patients, the family doctors found improvement 
in about .'Jii per cent, (~ [ + + +] and [ + +] = 15.2 + 21.2). 

c. From the bottom table (2c) it appears that the effect of the 
treatment does not weaken in the long run in the patients examined 
by us. Of those that were control-checked for less than twelve 
months, 12/23 = 52.2 per cent reacted favourably; out of those check
ed for longer, 7.17 = 41.2 per cent. These differences are not signi
ficant; naturally, the investigations need to be supplemented. But 
here again, we have to do with two groups of different patients, 
and the numbers are unfortunately small. Here also, what matters 
is the general impression. 

One might vwnder, after all, whether the improvements recorded 
arc, in fact, to be credited to the treatment; since the tables omit to 
mention how the patients would have classified themselves before 
the treatment. But to get the patient to pick a place for himself in a 
particular category of morbidity did not always prove practically 
possible. In order, therefore, to ascertain whether and to what extent 
the patients did, in fact, attribute improvement in their condition to 
the treatment they had received, they were sent, together with the 
criteria already mentioned, also the following three statements to 
select from: 

I hereby inform you that { 
your treatment has 

made me no better 
made me better 
made me worse 

Out of the 51 allergic patients who received this form, 40-as 
already stated-filled it in. Their answers may be dh·ided as follows: 
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TABLE a 
II•·Nult.~ uJ' /1,,. J•.~ll•·holll•'l'll/11/, a.~ jwlfl•'d /111 /111• ""''''fli•· Jlllli•·lll. 

l·:,·nllmlinn NunJIU'I' p,.,. ('1'111(·111) l't•l' l'l'lll(r.l) 

:\ludt· me hellt·c· 25 li2.fo ·1!1. 
~lndt• 11() difft•rcm·e !I 22.rl 17.7 
:\la de me worse .... 2 5 :I.! I 
Don't ]{110\V ......... 4 111 7.1! 
No reply ............... 11 21.41 

. \s this table shows, the percentage of allergic patil•nls who fc•ll 
lhl'y have been helped was 62.5. That this percentage is highl•t• thtlll 
that of the allergic patients who found in themselves a distind im
provement ( 45 per cent) may be explained by the fact that, ac·c·m·d
ing to our experience, many a patient in whom the allergie symptom 
showed hardly any improvement (or none at all) neverllu•ll•ss fl'll 
that he had been helped, either thanks to a positive transfc•t'l'lll'c• 
situation created during the sessions, or, maybe, thanks to his havillJ-1 
gained more insight and better control of his affective condition, a11d 
thereby learned how to deal more distantly with his life's prohll•ms. 

Our investigation has given us the impression that the comhilwd 
application of somato- and psychotherapy in allergic patients is 
justified and promising. Our results with psychotherapy an• 11ot 
unsatisfying, but they enjoin modesty. Once more we emphasizl' that 
not all cases of bronchial asthma, or of allergic diseases in gcnl•t·al, 
should be taken to be, qua tales, psychosomatic diseases: in some• 
cases the psychic determinants in these affections are practieally 
negligible, at any rate from a psychotherapeutic angle. 

After all in actual practice the allergic patient does not go lo a 
psychiatrist but to an allergy specialist. In many cases the somalo
logist's approach to the patient in a human relationship based on 
mutual confidence will be sufficient to back up his medicinal hygil•nil' 
therapy (G. A. Lindenboom (131)). But when the problems of lifl' 
confront the patient with apparently unsolvable difficulties, llu• 
assistance of the psychotherapist, probably together with that of Llw 
case-worker, will proYe indispensable. 

Summary. 

The psychosomatic approach to allergic diseases more than met·ils 
the attention of the allergologist. It forms a link between the old, 
exclusively somatic conception on the one side, and the psychogcnie 
Yiew tending to exaggeration, which we consider obsolete; and might 
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enable the realization of lhe long cherished wish lo coiiH' lo a l'o
ordination of the study of organ allergy and neuropsychiatric all(•rgy 
( 7). 

\Vithout lapsing into exaggeration ourselves, and ovci·estimaling 
the significance of psychic determinants, we feel justified in eon
cluding that, in many cases, emotional influences from the past 
and/or from the present play a part either in the conditioning or in 
the outward manifestation of the allergic disease, or in both. Under
standing of the personality of the sufferer and of his milieu, and of 
his physio-psychological behaviour may be a valuable auxiliary in 
the allergologic examination, for the purpose of giving the patient-
only if and when indicated-psychotherapeutic treatment in addition 
to somatological treatment. For, not every case of allergy can, as 
such, be considered a psychosomatic affection: in some cases the 
significance of the psychic component is practically nil. But when, 
in certain cases, psychotherapy is indeed indicated, our experience 
has shown that the patient very often benefits from it, although the 
results, qua tales, are still conducive to modesty. 
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ALLERGIC DISEASES OF THE SKIN 

By 

E. Smx and J. BouRGEOIS-SPINASSE 
Paris 

Diseases of allergic origin, so diverse in their clinical aspects, hnVl! 
nevertheless some common characteristics which are also found in 
cutaneous allergy. Here too, they proceed from the individual, nul 
from the nature or dose of the allergen; they follow the same il'l'l!
gular capricious course, heal without leaving sequelae and alwny~o~ 
show a tendency to recur as long as the offending cause has not hetm 
eliminated. 

A distinction must be made between diseases arising from u 
humoral and those due to a tissue allergy. The former are best 
known to allergologists because they are often associated with other 
manifestations of the same type such as asthma, rhinitis, and mi
graine. In addition, whatever their form, urticaria, edema, purpui'H, 
eczema, they can easily be differentiated from the tissue allergies by 
certain characteristic features in their etiology and pathogenesis: 

presence of circulating antibodies, 
positive Prausnitz-Kiistner reaction, 
the allergen is generally an inhaled or ingested protein (food, 

pollen, drug), 
the allergic reaction takes place in the superficial derm, 
the practicable tests are the scratch or intracutaneous tests, 
the skin reaction is of the immediate, urticarial type, 
a hereditary factor and blood eosinophilia are almost always pre

sent. 

In tissue allergy, on the contrary, where the clinical picture is 
more uniform as it is always an eczema: 

circulating antibodies have never been found, 
the Prausnitz-Kiistner reaction is negative, 
the allergen is external; the reaction is produced by contact and 

takes place in the epidermis, 
the practicable tests are the patch tests, 
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the skin reaction is delayed and eczematous, 
no hereditary factor or blood eosinophilia are present. 

Although at present little is known about their pathogeny, re
covery from tissue allergies is rapid and certain, as there are no 
other diseases of hypersensitivity where the allergen can more 
easily be detected. However, the rapid development of modern in
dustry, the common use of very complex cosmetics, even the pro
gress in pharmacology, contribute to increase their frequency. 

SKIN ALLERGIES OF HUMORAL ORIGIN 

Among the cutaneous syndromes arising from a humoral allergy, 
a distinction must be made between: 

1) The urticarial dermatoses: 

urticaria, 
angioneurotic edema, 
prurigo infantilis, 
polymorphous erythema, 
allergic purpura, 
fixed drug eruptions. 

2) The eczematous dermatoses: 

diathetic eczema or atopic dermatitis. 

As some of these are dealt with in other chapters, they will only 
be briefly mentioned here. 

A. Urticarial Dermatoses. 

I. Urticaria and Angioneurotic Edema (Quincke's Edema). 

These dermatoses have the same etiology and the same patho
genesis. They can coexist or alternate in the same patient. Their 
allergic origin, already conjectured by Wolf Eisner and later by 
Hirsberg and von Pirquet, was accepted earlier and more readily 
than was the case with eczema. This is perhaps due to the fact that 
these patients frequently have a personal and familial history of 
rhinitis, asthma or gastro-intestinal allergy. 

In urticaria, the eruption consists of urticarial elements, essen
tially pruriginous, appearing suddenly and disappearing, without 
leaving any trace, within a few minutes or hours. The outbreaks, 
however, often recur at short intervals, sometimes returning daily 
for several months. 

Angioneurotic edema (Quincke's edema), a form of giant urti-
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c·nl'in, is n while, I'IIIHlic~ n11d 111111-pruril-(inous c•demn; ilH IIJIJII'III'IIIWC! 
is lilu~wise sudden nnd transient. It is localized most fn~quc•nlly nt 
the face (lips, eyelids), sometimes in the larynx-- n vc•1·y Ht~riow1 

localization-or at the genitals. The acute, transitory fonns m·c• 
moslly encountered in children, whereas the chronic, continually 
recurrent forms mainly affect adults, particularly women. 

Numerous and varying etiological factors may he impliculecl in 
these reactions. Formerly, efforts were made to prove an alimenhu·y 
origin (milk, chocolate, shellfish), but with the increase of phnrmn
ceutical products, investigations were directed toward a medicinal 
etiology. One must always keep in mind the ingestion of aspil·in, 
pyramidon, quinine, salicylate, derivatives of barbituric acid, Hul
phonamides, and injections of penicillin, bismuth, mercury, arsenic~. 
endocrine extracts etc. 

Certain inhalations may also, although exceptionally, be the cnu!ltl: 
dust, feathers, wool, cotton, silk-Sulzberger, in 1954, reported thnl 
silk can be absorbed this way in sufficient quantities to produc~tl 
urticaria-also inhalations of flowers, cereals, tobacco, pollens hnw 
been incriminated. 

Even physical agents such as heat, cold, sun's rays, rubbing, prtl!l
sure (dermographism), may play a determining role. A short ex
posure to cold air, a cold bath, a jet of ethylchloride, or, on the olht~•· 
hand, exposure to the sun, contact with hot water, or simply the 
warmth of a bed, may instantaneously provoke the reactions. 

The role of bacterial agents is much more difficult to estimate. 
Although improvement is frequently observed following the eli
mination of foci of infection in the tonsils, teeth etc., microhinl 
allergy has never been proved. 

On the other hand, there is no doubt that endocrine or neurogenic 
factors may play a role in certain cases of urticaria, particularly in 
the chronic forms. Indeed, urticarial dermatoses frequently make 
their appearance during pregnancy, menstrual periods, menopause, 
or in cases of dysfunction of the thyroid, ovaria or hypophysis. It 
frequently happens that sudden fear or intense emotion produces or 
aggravates an eruption. 

How can we discover, among all these numerous agents, the one 
responsible? Epidermal tests are known to be of no value in these 
cases, and neither are the scratch or intradermal tests very helpful, 
as too often urticarial reactions are obtained which have no clinical 
value, since elimination of these substances does not give rise to 
improvement or a new exposure to an exacerbation. Recurrence of 
symptoms after re-exposure of the organism to the antigen or their 
disappearance after successive elimination of the suspected factors, 
are the only tests which may enlighten the etiological investigation. 
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Finally, a positive Prausnitz-Kiistner reaction provides conclusiw 
evidence for the etiological diagnosis. 

11. Prurigo Strophulus or Brocq's Prurigo Simplex. 

Whereas angioneurotic edema and chronic urticaria generally 
only affect adults, prurigo strophulus, an eruptive recurrent derma
tosis, often called urticaria papulosa, is a disease of infancy. 

The illness generally appears in spring or summer, and begins as 
in urticaria with small urticarial spots, whose centre reveals a 
salient, acuminate papule. While the urticarial spot rapidly dimin
ishes, the papule becomes more distinct and covered with a vesicle, 
usually excoriated by scratching. These elements are very prurigin
ous; they are scattered all over the body and are often mixed with 
urticarial wheals and bullous lesions. The evolution of this entity 
is paroxysmal; the duration of a paroxysm generally does not ex
ceed a fortnight, however, recurrences may continue over a long 
period of time. 

The etiology is difficult to specify. One most always finds a 
familial predisposition-antecedents of asthma, eczema or urticaria 
-and provoking factors: certain foods such as eggs, chocolate, fish, 
horsemeat and pork, or simply overeating or teething. 

Treatment generally is disappointing; it consists primarily in 
finding and possibly in eliminating the provoking factor. It is neces
sary of course to watch the diet of the child which should be well 
adjusted and not too restricted. Antihistamines are not more effec
tive in these cases than in urticaria and one often has to resort to 
nonspecific therapy. 

Ill. Polymorphous Erythema. 

Although opinions differ as to which dermatosis should be named 
"polymorphous erythema", it is certain that beside the infectious 
seasonal disease, there exists another form, closely related to and 
frequently accompanied by urticaria, which is often caused by 
a food or drug intolerance (arsenic, bismuth, sulphonamides, vac
cines). 

The eruption consists of erythemato-papillary spots, whitish and 
irregular, often flattened in the centre and in some severe cases 
bullous or hemorrhagic. The eruptions are more or less profuse and 
develop in outbursts of a duration never exceeding one or two weeks; 
they are mainly located on the extremities (hands and forearms), 
face and neck. 

The clinical aspect as well as certain histological signs plead in 
favor of a sensitization process. However, a certain threshold of the 
antigen has to be reached before the lesions are produced. In a pa-
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liPIII, fur insluiH'P, ul'lt•r 1'1'1'0\'t'l'~· from 11 polymorphous t'l'~·lht•lllll 

1hlt' to lht• inf<t•stion of sulplwnamidt•s, Wt' t•ould only l't'lll'odllt't' lht• 
IPsions hy gi\'inf< him an identkal dost•, nan11•ly six tuhlt•ls. 

'J'J'l'Htllll'llt is gt'IH'I'aiJy llllllt'l'l'SSHI'Y: il is only of SOIIII' inll'l't'S( ill 
lht• <'hi'Onie and l'l't'lll'l't'nt forms, in whil'h il is lhl' samt• us in 
111'1 i!'aria. 

1\'. ;\ /ler!Jic Pur]m ra . 

. \ large number of cases of purpum, apparently pdmary o1· Sl'· 
condary to an infectious, medicinal (barbiturates, St•dormid, hulu
zolidine), alimentary or so-called toxic origin, invol\'c a plwnomt'IIOll 
or intolerance. 

The small purpuric spots are frequently associated with anfo(io
ncurotic edema, urticarial wheals or a polymorphous cryllwmu. 
They can also alternate with other allergic manifestations sw·h us 
migraine or asthma. The pathogenic process and consl'CJm•nlly lht• 
treatment are the same as in urticaria. 

\'. Allergic Dmg Eruptions. 

Counterpart of the progress in chemotherapy, eruptions dut• lo 
drugs constitute today some of the most common dermatologie dis
eases. Their clinical aspects are manifold, and, as always, it is nol 
the drug which determines the symptoms, but the sensitized incli
vidual. Sensitivity to barbiturates, salieylates, bromides, antipyrilw, 
belladonna, penicillin, arsenic compounds, may provoke an urti
carial dermatitis, polymorphous erythema or purpura. Some of lht~St' 
drugs (penicillin, arsenic compounds) and others such as quinint•, 
mercurial compounds, sulphonamides, ancsthetics can also provolu· 
an eczema. In this case, however, the patient must have had a previ
ous contact with the drug which was followed by no abnormal symp
toms. Finally, some individuals may present after the ingestion of 
a drug, fixed eruptions which are evocative of an allergy to plwnol
phthalein, antipyrine, pyramidon, phenacetin or barbiturates, souw
times quinine or salicylates. These eruptions arc oval, distinelly 
marl<ed, erythematous, more or less edematous or even bullous, al
ways pruriginous. Their medicinal origin being often unrecognizt•cl, 
they may persist for a long period of time without showing any 
tendency to extend or disappear. They also may vanish to rccu I' 
again after a variable length of time in the same area with identical 
limits and characteristics, the rhythm of the recurrences being clt•· 
termined by the discontinuous administration of the drug. Following 
the elimination of the latter, the lesions disappear leaving a hmwn 
or even black pigmentation which may persist for a long ]WI'iod 
of time. 

27 AJ.J.J<;l\GY 
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A characteristic feature of these pigmented fixed erylhemas is 
their topographic and etiologic specificity. Thus, an individual sen
sitized to two different drugs will present two distinct readion 
zones, both responding in a specific manner to the action of one 
drug or the other. Sulzberger reported the observation of a patient 
who presented on the hand a zone sensitive to the ingestion of barbi
turates, and another on the thigh where the reaction only occurred 
after taking phenolphthalein. This abnormal sensitivity of a cutane
ous area is frequently congenital and permanent; we have seen a 
dental surgeon who showed a fixed pigmented reaction following the 
ingestion of an Allonal tablet, and who presented four years later, 
upon taking the same drug, patches on the skin and mucous mem
branes having exactly the same topography as at the time of the 
first attack. 

Whatever the nature of the drug eruption, it always differs com
pletely from the toxic reaction caused by the same substance. A 
toxic dose of arsenic will determine an erythemato-squamous der
matitis, whereas an allergic process will result in an urticarial reac
tion. Moreover, in intolerance to drugs, a minute dose is generally 
sufficient to produce a severe reaction. 

Although certain drugs are known to possess a great sensitizing 
property, each can act as an antigen. In these circumstances how can 
the causal agent be determined? 

By patch tests, if the eruption is eczematous. It is, for instance, 
not uncommon to obtain a positive reaction with sulphonamides and 
anesthetics. In the case of antibiotics (penicillin, streptomycin) the 
simple patch test is often insufficient and one must resort to the 
scratch method. 

By intradermal or scratch tests, if the dermatosis is of the urti
carial type, but the tests are rarely positive. In addition, one has to 
be careful, as even in the absence of a local response, a simple intra
dermal test may provoke a dramatic general reaction. 

Finally, in the case of fixed eruptions, it is by the history and not 
by means of skin reactions that the offending antigen can be de
tected. Eventually a reingestion of the drug will prove the diagnosis 
to a sceptical patient. Recovery is rapid, the dermatitis disappears 
as soon as the antigen has been eliminated, whereas it is not in
frequent to see some urticarias due to drugs (aspirin, penicillin) 
persist for several weeks. 

B. Diathetic Eczema or Atopic Dermatitis. 

Humoral allergy can also manifest itself in the form of a diathetic 
eczema or Besnier's disease, called by American authors since 1933 
"atopic dermatitis". Coca and Sulzberger define the illness in the 
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following lt'l'llls, "Ainpit· dt'l'lll:tlilis int•ludt's lllost• inl'lulllllllllory 
dt•l'lllalost's wllicll, i11 lilt• 111ajorily ol' cast•s, an• inlilll:tlt-ly and cillll'
adPristically associall'd with ollwr sligmales in IIH• affPt'IPd pt•rson 
and/or in his family". 

This affedion, which includes not only inf:mlil1~ C<'ZI'IIIalous dt•r
nwlilis and papular dermatitis in childhood, hut parlic.ularly lht• 
I ichenoid callous dermatitis in adults, is most frequently assoc ia lPd 
and alternates with other diathetic manifestations. 

( :tinical manifestations. 

Atopic dermatitis may manifest itself at all ages. It is gent••·ally 
preceded in childhood by an oozing, very pruriginous, often illlll<'li
genous eczema, chiefly located on the face, which appears around six 
months of age and disappears at the age of two. \Vhen relapsin~. 
the illness takes the form of a sometimes papular, more ofh~n 11 

lichenoid dermatitis, very pruriginous, and located on the flt•xol' 
surfaces. Recovery may take place around ten or twelve years of 
age, unless the dermatitis reappears at puberty and persists chroni
cally and recurrently until the age of 25 or 30. Cases in which 1111' 
disease persists or in which it starts after this age, have, as a l'llh•, 
a less favourable prognosis; the disease shows no tendency tow a •·ds 
spontaneous recovery and may last throughout life. 

The lesions are characterized by a considerable lichenification. 
The epidermis is dry, callous, of brownish grey color. No vesicles al'l' 
found on clinical or histological examination. During the intervals 
between recrudescences, only the flexor surfaces are generally af
fected (neck, elbows and knees), but in the acute paroxysms till' 
lesions spread over the face (forehead, eyelids), scalp, dorsum of 
hands and feet, and sometimes even over the entire extremities. 
Pruritus, a predominant symptom, frequently causes insomnia, and 
is partially responsible for the lichenification of the skin; furlht•r
more it always results in lesions produced by scratching whose 
abundance is often out of proportion to the rather unimportant 
clinical lesions caused by the dermatitis. At times, the excorialions 
are superficially infected without concomitant adenopathy. 

Associated symptoms. 

A certain number of secondary symptoms are associated with 
these clinical signs: 

Rugosity of the skin surrounding the dermatitis which is thicl<. 
dry, almost ichthyotic, and frequently the site of a follicular hypt'l'
keratosis. 

Presence of "white" dermographism, a whitish line, which ap-

27* 
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pears after pressure and is due to vasoconslriclion . .\I though i l is 
not specific of atopic dermatitis, it is encounten•d IIIUeh IIIOI'l' fr<'
quently here than in any other form of dermatitis. The inlrad<'rmal 
injection of histamine produces a larvate histaminic reaction, i.e. an 
absence of urticarial reaction around the injected area. 

Disturbances of the superficial circulation: peripheral vasocon
striction (the patient is more apt to feel cold and the rapidity with 
which the extremities recover their warmth is diminished). Experi
ments have shown, that in these patients the temperature of the 
extremities is lower than in normal subjects having the same basal 
metabolism rate, and that they are apt to develop hypotension ( Sulz
berger, Baer). 

Ocular disorders, occurring in severe cases, particularly atopic 
cataract, capsular and central cataract, are encountered in young 
patients and their evolution is more rapid than in the older age 
group. It is therefore always necessary to carry out an ophthalmo
logic examination in patients suffering from atopic dermatitis. 

Disturbed perspiratory function, to which great importance should 
be attached. Pruritus often starts when increased perspiration is 
called for, e.g. in case of a change in temperature or an emotion. Ob
struction of the sweat pores by a histologically established para
keratosis impedes normal elimination of perspiration; after its pas
sage thmugh the ducts of the sweat glands, it penetrates into the 
subcutaneous tissues and simultaneously provokes a severe pruritus 
and an urticarial reaction. Sulzherger is of the opinion that in ex
tremely sensitive patients a foodstuff, inhalant or any other allergen 
may penetrate the cutaneous tissues through perspiration, and if 
rest seems to be beneficial it is because perspiration is reduced when 
isolated from all external influences. 

Obstruction of the sweat pores may also explain certain climatic 
influences. It is well known that patients with atopic dermatitis ex
perience seasonal outbreaks, that the majority of them feel worse 
during winter and improve in summer, that some benefit by a humid 
climate while others by a ·warm dry atmosphere. According to Sulz
berger, this obstruction can be due either to a hyperkeratotic cone, 
composed of hard dry keratin or to a parakeratosis consisting in a 
swelling of the horny layer and edema of the peripheral tissues. In 
the first case hydration, by softening the keratin, would free the 
excretory ducts and facilitate perspiration; a humid climate is then 
indicated. In the latter, a warm dry climate which diminishes the 
edema, is more favourable. It is therefore indicated to classify atopic 
dermatitis into dry keratotic dermatitis, improved by a humid cli
mate, and cdematous dermatitis which improves in a dry atmos
phere. 
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\\'hat olht•r l'ul'lors inflnt'llt't' atopit• dt•l'llllltitis and prm·olu• out 
hn·:d\s '? 

t't'l'tain foods, pal'lit'ularly: l'f.(gs, fish, l'hot'olall•, al'id l'oocls, 
sonw inhalants sut'h as dust, polll•n, wool, sill<, 
infl't'lions whit'h sometimes Jll'ovokc a tl'm(HJI'ai'Y l'l'lllission us 

long as till' ll'mpl'ratUI'l' is high, hut ofll•n l'Xal'l'l'hall'S lhl' dl'l'lllatilis 
a I'!Prwards, 

t'hangcs in genital function ( mcnstruations, JH'l~gnan<'y) 111:1~' ht• 
responsible for outbreaks as well as for temporary remission, 

fatty substances which have only slight cffed on a lil'lwnifil•d 
l'pithelium may worsen the dermatitis. Likewise, every il'l'ilalion h~· 
a detergent or caustic product may constitute an aggmvaling fal'lol', 

finally, which role must be attributed to nervous factors 1 Smnt• 
dermatologists are of the opinion that the psychic and emotional 
disorders, observed in patients with atopic dermatitis arc not l11co 
<'ause of the disease, but merely the result of several years of pl'lll'i
tus, insomnia, and despair. Others, however, on the basis of psyt•ho
logical tests (52, 20 and 21) and electro-encephalographie t'hnn~t·s, 
maintain that the majority of these patients not only pn•sl•nt I hco 
psychological disturbances of neurotonic individuals, hut also olhl'l' 
psychic troubles, for instance epileptic crises, in which holh auto
nomic and central nervous system are involved. 

It is impossible to state if all these factors are causal or llll'l'l'l~· 

aggravating; nevertheless, they have to be taken into account and in 
every case a balance of the clinical, neurological and endocrinolof.(i
cal factors should be made. 

Can skin tests usefully contribute to these investigations'! Al
though positive reactions are frequently obtained with foods and 
inhalants, these are generally of no clinical value, as their elimina
tion or a re-exposure to them does not give rise to a change in thl' 
dermatitis. 

Epidermal tests, on the other hand, are seldom positiw, and 
even when they appear to be, histologic examination shows that it 
is most frequently a reaction due to irritation (e.g. to wool). 

Finally, transfer of sensitization by the Prausnitz-Kiistncr ll•st. 
does not present any interest on account of the polysensitization of 
these subjects. 

In fact, all these tests are only of value in so far as they confirm 
the clinical history. It is the case history, the personal and familial 
antecedents, and the clinical examination, disclosing the aspel'l. 
localization, and evolution of the lesions which permit the estahlish
ment of the diagnosis of atopic dermatitis. 
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Treatment. 

A detailed discussion of the treatment is here impossihh·; only Lht• 
most important hygienic measures will be mentioned, whi!'h should 
be taken in all cases, as the causal allergen is only rarely discovered. 

The patient should be advised: 
to avoid dust, feathers, wool, silk; to wear linen or cotton cloth

ing, to sleep on a rubber-foam mattress. 
to avoid emotions, fatigue, and to use "tranquilizers". 
to protect himself against secondary infections and contact with 

irritating substances (cleaning products, etc.). 
When an alimentary allergy is involved, apart from less tolerated 

aliments (milk, eggs, lemon, spinach, fish, cod liver oil), it is only 
by clinical investigation, by the controlled effect of certain diets, 
that the regimen to be followed can be specified. 

Nonspecific therapies may be tried (autohemotherapy); calcium 
gluconate and liver extract may be beneficial; if present, hormonal 
disorders or spasmophilia should be treated. In very severe condi
tions not responding to any of these treatments, corticoid hormones 
may be prescribed under control for short periods of time, in asso
ciation with small doses of an antibiotic. 

Local treatment has considerably improved in recent years by the 
adjunction to tar ointments of hydrocortisone lotions and oint
ments. 

TISSUE ALLERGIES 

Contrary to humoral allergies which are polymorphous, tissue 
allergies almost always manifest themselves in the form of an 
eczema. Although they may occasionally be due to ingestion or 
inhalation of an allergen or to infection, they generally are the result 
of a "contact"; for this reason they are called "contact dermatitis". 

These forms of dermatitis, as already mentioned, become more 
and more frequent; they constitute a daily preoccupation for derma
tologists as they actually represent 20 percent of all cases of derma
titis. They are, therefore, the object of constant investigation. Al
though their pathogenesis remains unknown, so that we only sur
mise that we are dealing with an epithelial allergy characterized by 
the presence of "fixed" antibodies in the epidermal cells, their etio
logy, on the other hand, has no secrets for the physician who per
forms a careful clinical study, a detailed history and makes use of 
epidermal tests. 

\Vhat is the clinical aspect of a contact dermatitis? How can the 
offending cause be detected? Which allergens are most frequently 
encountered? What are the consequences of these sensitizations? 
These are the problems we will now approach. 



I. \\'flu/ is lilt• dinil'lliii.~Jit!t'/11[1111 al/t!l'flic tlt•mwlili.v 
11[ lis.mt! lll'iyin 'I 

Most of the Lime it is a common eezema, sometimes at' lilt!, t•ryllu•m
attH'dPmatous, vesicular or even bullous, oozing or eovt'l't'd hy nol 
loo adherent crusts; at other times, chronic, exfoliating, crusty, CH'

casionally fissured. The eruption is always accompanied and l'Vt'll 
preceded by pruritus which is one of the outstanding qumd constunl 
sympl<;>ms in these forms of dermatitis caused by external sensilb'.ll
lion. The clinical aspect of contact dermatitis, the detection of euusll
live agents, the most frequently encountered allergens, as wdl us 
the consequences of these sensitizations are the problems which will 
he discussed at present. 

Although the lesions are most frequently localized in the an~u in 
contact with the antigen, they may nevertheless appear at some dis
tance. In addition, atypical aspects are not uncommonly elwoun
tered: the hands, for instance, by repeated contact with the offt•lul
ing agent, may reveal a fissured shrivelled aspect, reminiset•nt of 11 

mycotic hyperkeratotic dermatitis; this is e.g. the case in denlisls 
sensitized to anesthetics. At the lips, a sensitization to resin m· to 
the ebonite of a denture is similar to an inflammation of the ol'lll 
fissures. Other sensitizations may provoke only an erythematous 
dermatitis (vanilla, dinitrochlorobenzene) or an edematous dennll
titis (mercaptobenzothiazole, manganese peroxide). In some cases 
of photosensitization, the lesions more closely resemble a hurn lh11n 
an eczema. Occasionally a pellagrous state is encountered with 1111 
ochre red, thin, tightly stretched, atrophic skin. Furthermore, dt••·
matitis frequently reveals a pigmentary aspect, uniform or an•olm·, 
which clinically has nothing in common with an eczema. 

Without taking into account superinfections and irritations hy 
caustic products which frequently complicate the allergic dermatitis, 
although remaining eczematous, it may assume diverse appelll'
ances. 

11. On what basis can we establish the clinical and etiological 
diagnosis of contact dermatitis? 

history and skillfull clinical examination, 
investigations by means of patch tests. 

a) History: 

History-taking is of utmost importance. First, one notes the ah
sence of hereditary factors and of other allergic diseases. Furlht••·
more the history will provide varied essential information conet'l'll
ing the onset, localization and exact nature of the initial lesions 
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which may have heen different from lhose YisihiP al lhc• lime• of 
examination. Data will also be obtained concerning lhe c~oursc• of llw 
dermatitis in relation to professional activity (impro\'t'nwn l dlll'in~-t 

rest days, healing during prolonged holidays), as well as eotH't•t·nin~-t 
its appearance in certain particular circumstances, such as the hit·Lh 
of a child (more frequent \Vashings or daily contact with bleaches). 

It is also helpful in detecting the causes by reviewing the patient's 
activities within the 48 hours preceding the attack such as applica
tion of fingernail polish or eyelash make-up, wearing of a new fur 
or dress, by ascertaining the seasonal influences (vegetables o1· 
flowers in season), by procuring information about previous thera
pies since the time of onset, about the cleaning products used, which, 
in addition to their rather mild sensitizing action, may favour the 
reactions to other substances by their traumatizing effect. 

During this questioning one should not disregard those substances 
which have been tolerated for years, as sensitization may occur after 
a long period of tolerance; for instance, a woman, during her meno
pause, may become allergic to a dye she has been using for more 
than twenty years. Above all, patience, diplomacy and the coopera
tion of the patient are required. 

Clinical examination: In the presence of an eczema, of limited 
extension with pronounced inflammatory reaction and unvariahlc 
localization during repeated outbreaks, a search for a contact anti
gen is indicated. The localization of the dermatitis will suggest the 
product responsible and make it possible to confine the investigation 
to a limited number of antigens. 

Dermatitis of the eyelids will immediately suggest a certain number 
of possibilities: eyelash make-up if the dermatitis is transverse and 
ribbon-like along the free edge of the eyelid, a collyrium used for 
conjunctivitis or pupillary dilatation (anesthetic collyrium, contain
ing an antibiotic, atropine), occasionally the plastic frame of eye
glasses, more often a nail polish which produces an erythematous, 
squamiform, pruriginous eczema at the inner angle of the upper 
eyelid, or a hair product, such as dyes and brillantine if the derma
titis is edematous. It may also he attributed to volatile substances: 
insecticides, paints, sawdust, fumes escaping from resin or plastic 
tubes, poll ens, flowers (succulent plants, tulips ... ) . Dermatitis of 
the eyelids has also been encountered among workers handling oils, 
vanilla, flour, hakelite, dyed furs such as beaverette etc. 

Dermatitis of the lips will suggest sensitization to lipstick, den
tures or toothpaste; at the thighs a dermatitis caused by garters; while 
in case of an axillary localization a deodorant, toilet water, a depila
tory or dye must be suspected. Dermatitis of the feet may he due 
to nylon stockings, the leather of shoes or an antimycotic product. 



Eyelids 

Forehead 

Peribuccal 
region 

Pcrinasal 
region 

Hetro
auricular 
region 

Neck 
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Eye drops, ophthalmic salves, make-up, nail pol
ish, soaps, beauty products. Substances found in 
suspension in the atmosphere such as soot, in
secticides, flowers or pollcns. 

Leather of hats, hrillantine, frontal mirror sup
ports, motorcycle goggles in plexiglass. 

Lipstick, ointment for chapped skin, toothpaste, 
cigarette holders, candy and even fruit juice, 
particularly orange and tangerine. 

Antiseptic substances: inhalation, pulverization, 
aerosol, or salves. 
Scented handkerchiefs. 

Axillary 
region 

Lumbar 
region 

Peri-anal 
region 

Genitals 

------- --- --·- ·-·· ----

Brillantine, frame of glasses, telephone receiver, 
scarves or furs, perfumes. 
Auricular eczema has generally a hacterial 
origin. 

Clothing: collars of dyed clothes, lumber-jackets, 
collar-studs, shirt collars, woolens, jewels, neck
laces, pendants, especially jewelry of plastic 
material, perfumes, nail polish. 

Thighs 

Legs 

Feet 

Clothing or bacteria. 
Dress shields, cosmeties. deodorant>. p~r
fumes, soaps. 

Hubber helts, massage instrument>. 
underwear. 

Anesthetic creams, anti-hemorrhoid o:·in:
ments. suppositories. soaps. etc. 

Therapeutic causes: antiscpt ic pro dud'· 
ointments, anti-parasitical or anti-n·n~

rea I substances, presen·a ti,·cs. 

Coloured clothing (in the region of th~ 
fork), garters. In men, objeds k£:pt in 
pockets, matches, wallets. keys. 

:\"ylon stockings. depilat•Jries. ma,-,-a~c 
creams. cosmetics. plants. 

Stockings. socks. >hut:<. ruhb£:r ,-anda.:, 
and hoots: anti-m,ycf_,fit.~ pr.-.duc!'. ~G=
f••namide flt-''\·d<·r~. • 'rth· •pt.-C!l"' a pp} i.ancc."" 
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An eczema on the dorsum of hands or inner si11P of wrists is sug
gestive of an occupational origin: a bleach, cenwnl, elwmieal pl·o
ducts, carbon paper, leather, glue etc., as well as of so-ealled proiP<'
tive agents, barrier-creams and particularly rubber gloves when tlw 
upper limit of the dermatitis coincides with the upper edge of the 
glove. An eczema in a hairdresser involving only two or three fingers 
(index, middle finger) suggests sensitization to a hair-dye because 
of the gestures necessary for the waving of dyed hair. The aspect of 
the nails should also be taken into account as certain deformations 
reveal the presence of an associated caustic action. 

Finally, a localization on the face, neck and hands, with a clear
cut-demarcation at the neckline of the dress and at the wrists, 
makes photosensitization evident and should draw attention to 
sensitization to sulphonamides, anesthetics, antihistamines, or other 
photocatalyzing substances ( furocoumarines). 

Henceforth, a thorough history and a careful clinical examination 
will make it possible to limit the problem, to confine the possibilities 
to two or three substances; and to make profitable use of epidermal 
tests. These will provide conclusive proof of the external origin of 
the dermatitis as they constitute the only means of reproducing ex
perimentally the original circumstances of the clinical manifestation. 

b) Investigation by tests: 

1) Before making tests a certain number of precautions should be 
taken. 

Choice of products to be tested: whenever possible, the same pro
duct which has been employed by the patient should be used for the 
test. If it is an unknown substance, its causticity must be investi
gated beforehand, as certain irritants (turpentine, detergents) may 
not remain in contact with the skin for 48 hours. The testing ma
terial should then be diluted to a concentration producing a reac
tion only in sensitized individuals, in order to avoid the "collective 
effect" produced by primary irritants, which should not be mis
taken for a positive reaction. 

Choice of time, testing area and preparation of the skin: tests 
should never be performed during outbreaks, as one runs the risk 
of provoking a violent exacerbation of the dermatitis and of obtain
ing a positive reaction without clinical value. The patient is first 
treated locally and asked to immediately eliminate all suspected 
antigens; by improving his condition one gains his confidence and 
also his cooperation which is often of great importance in the detec
tion of the offending agent. Before the tests, one should never fail to 
inform him that a positive reaction may provoke a slight temporary 
recurrence of the dermatitis, as well as to advise him to remove the 
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pakh in t•ast• of Sl'\'l'l'c• ill'l1i11~. For lht• sake• of c·on\·c•nic•nc·c• Ill•• lt•sls 
al't' ~t·1wrally P<'l'l'ornll•cl on tl11• ha!'k. llowt'\'l'r, in !'ast• of st•nsiliza
lion Lo lipstiek for inslanee, an art'a wilh a Lhinnl'l' t•piclt•l'lllis ( ··~···
lids, Lhomx) may he prd'erahle, whereas in the !'ast• of a t•ir't'lllll
s!'l'ihcd localization, an area in its proximity may he !'host~n. Finall~·. 
in certain eases of stomatitis or glossitis eaused hy t•ontad (dt·n
tures, amalgam) the investigation of the sensitivity of Llw IIIII!'OIIs 
memhrane may be performed by local contact tests using dt•nhll't•s 
or rubber caps; their interpretation, however, is difficult. As a l'lllt•, 
preparation of the skin is unnecessary. It may be useful Jteverlllt'lt•ss 
in order to simulate more closely certain particular clinical t·ondi
tions (applications of sulphonamides to an ulcer of the lt•g, t•l'l\•d 
of cement upon an abraded skin) to degrease, pumice, alcalinizt• '"' 
scarify the skin beforehand. 

2) Technique: The epidermal tests consist in bringing tlw pi'O
duct to be investigated into contact with the skin and cover·in~ it 
with a special, hypoallergic adhesive plaster (e.g. neodermoLPsl) 
coated with a disc of cellophane in order to isolate a possible rt~a•·
tion from one which might be produced by the adhesive plaslt•r 
itself. 

As a rule, the tests are read after 48 hours. There are exceptions, 
however, in case of a very pronounced sensitization a dislind 
reaction may appear already on the first day while some delayt•d 
positive reactions may only become evident 3 or 4 days later. 

3) In skin testing it is the interpretation which offers greatt•sl 
difficulties. The following precautions should always be taken: uflt•J' 
the adhesive plaster has been removed and the skin has been cle:ult'd 
with ether, one should wait for an hour in order to eliminate tht• 
traumatic effect of the adhesive plaster. This is characterized h~· 

erythema, dermographism, or in hot weather by folliculitis. Tht•st• 
manifestations, however, disappear rapidly in the case of an or
dinary irritation, but they persist and assume an eczematous aspt•t·l 
when they are caused by sensitization. By replacing the rubber and 
the natural resins in the adhesive plaster by high-polymerized dt•ri
vatives of aliphatic or aromatic hydrocarbons, it has been possihlt• 
to obtain hypoallergic adhesive plasters which eliminate these ham
pering manifestations. 

\Vhen a modification of the skin is noted, the test may be posi
tive. In this instance, and notwithstanding the degree of the reat·
tion, a pathognomonic symptom is always present, namely pruritus. 
Alone it would suffice to prove the positivity of a test, even if it was 
not confirmed by all the signs of an eczematous reaction with ils 
erythema, edema, vesiculation, and the sharp or blurred oullirll' 
which may project widely beyond the site of application of the lest. 
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However, one must distinguish Lhese posilin~ n•adions 1'1·on1 I h1• 
"collective effects" or false positive readions. 'Vht•n a causlic pro
duct is applied to the skin, it always produces an irrilalion whil'h 
varies according to the tested substance and which is em·ounll•n•d 
with insignificant differences in every individual. One ean ohst'l'\'(' 
a simple "soap effect" characterized by an erythema localized al 
the site of contact, the skin being fissured, shrivelled, thin, hollow: 
or a more marked erythema with edema extending slightly beyond 
the site of contact, the "shampoo effect". The erythemato-edematous 
reaction may also be more intense and covered by follicular lesions 
having a suppurating aspect or even by small vesicles, the "croton oil 
effect". At times the "caustic effect" is characterized by an eschar 
with epidermic detachment. Pruritus never accompanies these vari
ous cutaneous modifications. 

A diagnostic distinction between a "positive reaction" and tlw 
"collective effect" must be made '\vhenevcr tests are performed with 
irritating substances such as detergents, sulphonated aliphatic alco
hols, shampoos, ointments with penetrating excipients. In this case 
the manifestations may present some of the characteristics of both 
the caustic and intolerance type of lesions. The differentiation is 
made as previously mentioned, by eliminating the caustic effect hy 
diluting the product and hy examining the tests on the following 
days; in case of intolerance the lesion always dewlops into a true 
eczematization. In some cases it is not possible to arrive at a definite 
conclusion without a histological examination which always permits 
the differentiation between the two kinds of reactions. Finally, a 
positive reaction constitutes only a presumptive eYidence concerning 
the causative factor. In fact, the individual may be sensitive to 
several substances of the same or of different groups. It is the cure 
of the patient following the elimination of the antigen which will 
provide a decisive answer. 

If the reaction is negative i.e. if the skin is undamaged after the 
reaction to the adhesive plaster has disappeared, it is of course pos
sible that the dermatitis is not caused by an external agent. How
ever, before reaching this conclusion, one should resume the case 
history in order to make sure that the experiment has been carried 
out under the same conditions as those which existed \Yhen the der
matitis made its first appearance and that all the products handled 
hy the patient haYe been tested. If necessary, one should not hesitate 
to extend the investigation. It was through a Yisit to the patient's 
home and workshop that we were able to detect a sensitization to 
an oilcloth, an artichoke stem, to Yapors hardly perceptible by the 
patient, to intermediate substances in the process of manufacturing. 
Other inYestigations at the place of work enabled us to obsen-e the 
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irrilaling adio11 ol' l't'lll':tll'cl ll':lllllla!-. .,,. ntil'rolranntas wllil-11 illl'ill'cl 
11s lo pl'l'l'orrn lt•sl.s aflt•J' plllllil'iug lilt• sldn, aflt•r I'I'IH'ali'cl ullwli:f.ll
lions o1· appliealions ol' soap. SonH'Iinws, it is t'\'1'11 llt't't'SS:II'~· lo 
111akt• sl'arificalions prior to llw tt>sl. wht•n llw anligt•n has ht•t•n ap
plit•d to a scar or an t>xcoriation. 

In c1•rlain cases of dermatitis due Lo l'osnwlit·s, a "summation" 
mdhod should he resorted to, i.e. repeated applications ol' llH' anti
g<•n on the same area for sen•ral eonsceutive days. Contrihulor~· 
factors such as light and sun should he taken into considi'J'alion, 
particularly in certain sensitizations to dyes or perfumes, which t'llll 
only he detected hy means of ultra-violet rays. In clothing dl'l'lllll
titis, whose site of predilection is known to he the axilla, tlw lt•sts 
may become positive only if the suspected material is impt'(•gnah•d 
with perspiration; in drug dermatitis, an association of two nwdit·n
ments may be required to obtain a positive reaction. Finally. with 
cosmetics, since make-up is frequently superimposed on the fat•t• in 
several coats (powder, cream, rouge), "composite tests" may ht• 
compulsory, two or three products being brought together into t•on
tact with the skin. Is this merely a question of easier penetration ol' 
the antigen? Does the irritation and desiccation caused hy soap 
facilitate sensitization to another chemical product? Or does llu• 
association of two products give rise to the formation of a new sl'nsi
tizing chemical compound? At any rate, the use of combined lt•sls 
has made it possible for us to evidence the causal factor in a Cl't'lain 
number of cases of dermatitis whose origin had not been revealed hy 
patch tests with each product separately. 

Nevertheless, it still happens, in spite of all meticulous care and 
the quasi certitude that the dermatitis is produced by an external 
agent, that we are unable to disclose the allergen. Daily practkl•, 
however, shows that patch tests have made it possible to redut't' 
markedly the number of cases of unexplained origin. 

The practical interest of these tests is therefore indisputahh·. 
Furthermore, they have promoted very useful investigations eon
cerning the threshold of sensitization, group sensitization, the cOJn
parative study of various derivatives of aniline, the etiology of dl'r
matitis with atypical localization e.g. dermatitis caused hy nail 
polish or following injections of spleen extract ( anesthetic includl•d 
in the solution). They also make it possible to determine whidt 
particular product will be tolerated by a patient sensitized to a pi'O
duct used collectively. 

Is it possible to modify a test? Negativation of epidermal tests has 
been the subject of many investigation. It would indeed be of great 
interest to find a general or local treatment which would induct• 
negativation of these reactions and therefore make it possible fot· an 
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individual to use a product to whieh he is sl'nsilil':l'd. On!' of I he• tnosl 
recent investigations on this subject hy A. llaxthauscn has shown 
the negativating action of certain chemical compounds (As~ Oa, salts 
of heavy metals) upon epidermal reactions performed hy l'll'<'LI'O
phoresis. Nevertheless, this action is always either very weak ot· is 
associated with a caustic effect, and it seems that no suhshuu·e 
(male hormone, vitamin F, antihistamines and even adrenocortico
steroids by local or internal administration) is able to negativatc a 
large positive reaction. Only by local injection of hydrocortisone 
have we been able to inhibit even strong positive epidermal reac
tions. The inhibition, however, remains localized at the site of injec
tion, while the eczematous response manifests itself at the periphery 
of the injected area. Furthermore, this effect is only temporary; 
several months after the crystals of hydrocortisone acetate have been 
reabsorbed, application of the antigen at the same place induces again 
a positive reaction. 

DRUG DERMATITIS 

These forms of intolerance dermatitis arise from the application 
of a pharmaceutical product, to which the individual is sensitized, 
to a pre-existing lesion (dermatitis, infection, burn, rheumatic pain). 
Exceptionally, they may appear on a healthy skin, for instance fol
lowing the use of atropine for pupillary dilatations or novocain for 
dental anesthesia. 

In 1952, at the Congress in London, Pillsbury drew attention to 
the increasing use of sensitizing products in medical practice. These 
forms of allergic dermatitis of therapeutic origin, which constitute 
today the most frequent types of contact dermatitis, was the sole 
topic discussed at the Congress in Marseilles in 1954. 

Less than 20 years ago, however, only a few isolated cases were 
known, generally provoked by a small number of products dispensed 
by pharmacists without prescription, (Peruvian balsam or yellow 
mercuric oxide ointment, arnica tincture, etc.); they were easy to 
disclose and their consequences were limited. The sulphonamides, 
followed by the antibiotics, and later the development of chemo
therapy, have marked a new epoch in therapy, rich in results, but 
characterized also by an enormous increase in intolerance reactions. 

How can the multiplicity of these reactions, often with unfortu
nate consequences, be explained? Various causes can be incrimi
nated: 

Systematic commercialization of new medicaments in three forms: 
oral, parenteral and topical. 

Excessive publicity which promotes the sale, without medical 
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prc•sc·riplion, of oinln~e•nls usc•cl willwul I'C':tl IJc•c·c•ssily unci fol' loo 
Ion!-( pc•riocls of tiiiiC', wlwn•as they an· olll;\' of intc'l'c•st in c·c·•·tuin 
wc·ll-ciC'I'inc•cl clisc•asc•s. 

Application of these sensitizing drugs to an injlll'c•cl and oflc•n 
c·c·zc·nwtous skin. 

The fact that the cezcmatogcnic action of certain suhslanc·ps is 
c•n ha need hy their association with other produds - ( tri-anlihiot ic•s, 
IH'nidllin-sulphonamides, sulphonamidcs-Dakin). 

Finally, the use of new excipicnts, although superior to llw C'lassi
cal preparations, makes them more sensitizing not only to lhc•m
sl'lvcs but also, to a considerable extent, to the active tlwraJH'lllic· 
C'lements they contain. In performing tests with the same suhsl!IIH'c' 
incorporated in various excipients, we have been able to disclosc~ llw 
influence of this penetrating capacity on the sensitizing action. Thc• 
results have been very different depending whether a solution, an 
ointment with vaseline, or propylene glycol was used. In Uw stud~· 
of an antihistaminic ointment, we were impressed by the eonsicle••·
ahle number of reactions provoked by the excipient itself, reactions 
of desiccation and irritation of the skin or true positive n•ac•.lions 
with pruritus, edema, and vesicles. It is obvious that the nssodalion 
of such an excipient with a product possessing a high sensilizin~ 
property as promethazine (Phenergan) would result in a pal'Lic·u
lnrly eczematogenic synergism. 

The principal causes of contact eczemas of therapeutic oriyin. 

A complete list of products responsible for these eczemas would 
be very long; we shall only mention: 

Sulphonamides, which in 1949 caused 41 % of the total cases. This 
very high percentage was at that time explained by the fact that u 
large number of patients were treated locally or by oral administra
tion with this drug in a pure state, in the form of micro-crystals 
whose traumatizing action highly favours sensitization. Expcrienc·c• 
has nowadays limited their use, and, therefore their consequcnc·e•s. 

Anesthetic ointments used topically for the relief of pruritus. Lo
cal anesthetics give rise to numerous intolerance reactions; sine·e· 
their immediate sedative effect is greatly appreciated by paticn ls, 
they have been included in the composition of numerous eye-lotions, 
suppositories, injectable ampoules. These reactions are particularly 
frequent with novocaine, anesthesine, scuroforme, dunacaine, less 
common with cocaine, ethyl chloride or stovaine. As we shall sc•e 
later, sulphonamides and anesthetics can moreover cause accidents 
by photosensitization. 

Antibiotics, likewise, differ in their sensitizing property; Aml'o-
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mycin in particular is much less sensitizing than IH'nil'illin, sln•p
tomycin, neomycin or tifomycin. The fact, howevet·, that all lht'st• 
products arc marketed in the form of ointments and ('Y(' lotions 
multiplies the accidents due to intolerance. Patch tests an• oflt'll 
difficult to interpret as responses are generally weak. H(•J'(', as in 
the case of sulphonamides, it is sometimes necessary to comhitw 
the ordinary patch test with a scarification test. The intradermal 
test can give rise to a violent general reaction and should he avoided. 

Antihistamines have, in 1953, been the cause of 50 % of our cases 
of drug dermatitis, mostly promethazine (Phenergan). Their locali
zation may at times recall a photosensitization and their frequeJ1(~y 
is due to the indiscriminate use of this drug, administered in all 
manners to patients having a background of allergy. 

In the pathogenesis and the study of the remote consequences of 
these forms of dermatitis three factors seem to be of importance. 

1) group sensitization. 
2) photosensitization. 
3) connection between a dermatitis of external origin and sensiti

zation through internal route. 

Paraphenylenediamine Nozwcaine Salphonamides 

Para-aminoplJenylsulplJonamide Para-aminobenzoic acid 

Fig. 14. 
Substances of the para-group. 
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Fig.t. Fixed pigmented dermatitis of the neck caused by ingestion of phl•nol-
phthalein. 

Fig. 2. Dermatitis due to streptomycin. 
Fig. 3. Eczema caused by a garter. 
Fig. 4. White dermographism in a patient with atopic dermatitis. 
Fig. 5. Clothing dermatitis localized on the neck, axillary regions and folds of 

elbows. 
Fig. 6. Eczema of the eyelids due to nail polish. 
Fig. 7. Eczema of the eyelids in a patient working with Bakelite, due to vapours 

to which he was exposed during work. 
Fig. 8. Polymorphous erythema of glans caused by the use of bismuth suppo-

sitories. 
Fig. 9. Riehl's melanosis. 
Fig. 10. Infantile eczema in a two year old child. 
Fig. 11. Atopic dermatitis of the face, with excoriations and superinfection caused 

by scratching. 
Fig. 12. Soap effect. The skin is thin, wrinkled without vesicles; there is 1111 

pruritus. Histologically there is only a detachment of the horny layer. 
Fig. 13. Local injection of hydrocortisone prevents the reaction. The upper test is 

positive to rubber, the lower remains negative because of a previous local in
jection of hydrocortisone. 
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The mechanism of chemical transformation of an azo-dye, such as amirwnzo
benzenc, in contact with the skin. (R. May er), 

1) Group sensitization. 

The possibility for an individual, sensitized to a primary antigen 
to react also to a secondary antigen, is the result of certain simi
larities in the chemical formula of these compounds or of their dt•
graded products. 

a) The "para group". Bruno Bloch in 1911 was the first to draw 
attention, in connection with iodoform, to the relationship whkh 
may exist between sensitization and the presence of a specific chemi
cal radical, the methyl group. In 1928, R. L. Mayer found a common 
chemical basis for hypersensitiveness to the azo-dyes and parato
luenediamine. Subsequently numerous authors, Flandin, Rabeau, 
Ukrainczyk, Nitti, Bovet, Depierre, Tzanck and collaborators, and 
in the United States, Sulzberger, Baer and Kanof, reported numerous 
cutaneous accidents provoked by various substances, which all con
tained in their formula, "a primary amine radical substituted in tlw 
para-position". In fact, all substances belonging to the parapheny
lenediamine group, derivatives of aniline, possess a benzene nucleus 
in which the hydrogen in position 1 is substituted by a primary 
amine radical NH2. Some of these compounds are closely relatl'd, 

28 ALLERGY 
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namely the sulphonamides, paraphenylenediamine, paralollll'lll'diu
mine, and anestheties of the novocaine group. 

Consequently a subject sensitized to paratoluencdiaminc may also 
be sensitive to sulphonamides and synthetic anesthetics. An ecz<'lllll 
caused by a dye containing a para-compound will therefore most 
often become aggravated by the administration of sulphonamides 
or anesthetic ointments. Other products belonging to the group of 
para-compounds are: para-aminobenzoic acid, para-aminosalicylic 
acid (P.A.S.), certain preservatives of cosmetics and azo-dyes which 
change into substances with a formula related to paraphenylenedia
mine when brought into contact with the skin. Para-substituted 
amines are even found in certain manufactured elastics. These vari
ous substances, however, do not possess an identical sensitizing pro
perty and furthermore an individual sensitized to one of these ele
ments is not necessarily sensitive to the others. One realizes never
theless, the consequences of such a sensitization and the difficulties 
encountered by an individual allergic to the para-group to protect 
himself against any contact with the antigens in daily life as well 
as in medical treatments. For this reason we customarily provide 
our patients, sensitive to one or several of these substances, with a 
certificate listing the products to be avoided. 

Precautions to be taken by individuals sensitive to the para-group. 

The following should definitely he prohibited: 

sulphonamides (ointments, powders, eye-drops), 
Phenergan (ointment, tablets, syrup, solution), 
anesthetics of the novocaine group (ointment or injection), 
slow-acting penicillin with procaine, 
hair dyes with a paratoluenediamine or paraphenylenediamine 

base. 

To be avoided: 

newly dyed clothing, 
the sun's rays. 

To be used with precaution because of a possible sensitization: 

picric acid, 
para-aminosalicylic acid, 
para-aminobenzoic acid, 
dyed nylon, 
elastic. 

b) The llliazine group.-To the para-group, at present the most 
important and best known, must be added other groups such as the 
antihistamines. We have already mentioned that these substances 
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J.(i\'1' l'iSI' to dt•rnlllliti!'. in 1111' UIH'O\'I'I'l'd III'I'IIS, 1111d this Will ht• diN 
•·ussl'd a..:nin in t•onnt•t·lion with pholost•nsiliznlion. OinluwntN •·on· 
laining Lltest~ suhstunt·.cs, fo1· example Pht•nt'l'f.(lln, ext~t·t•d llw sul
phonamides in tlll'ir eapaeily to st•nsilize, and in Lhe diolof.!y of cll'llf.! 
dl'rmalitis they arc Uw most frequently incl'iminalcd nnwn~o~ all 
nwdicamcnts. Moreover, clinical experience has shown thal st•nsili
zation to Phcnergan n•sults in the majority of east•s in sensiliznlion 
lo Mullcrgan, another antihistamine of the phenothiazine group. On 
the other hand, it is very rare in France, to encounter positive sldn 
readions to Tephorine or Pyribenzamine, two antihistamines with a 
different chemical formula; these, however, give rise to dermatitis 
in other countries (Switzerland, U.S.A.) where they are used topi
cally. 

Another derivative of the phenothiazine group, chlorpromazine ol' 
I .argactil, can induec sensitization not only in patients who us1~ th•· 
drug, particularly those sensitive to Phenergan, but also in lllll'st•s 
and workers associated with its preparation. Of 11 patients st•nsl
tized to promethazine (Phenergan), three gave a positive rend ion 
to chlorpromazine ( Largactil) and the absorption of a tahld •·•~

suited in a flare-up of their dermatitis. It is preferable that L:u·..:•u·.tll 
should never he used locally, as one runs the risk of provokinJ.( a 
scnsitization which may he even more serious than that to pronw
lhazine. 

These cross-sensitizations to Phenergan, l\fultergan, Largactil, t•nn 
easily be explained hy the similarity in their chemical formula. 

CH2--CH--CH;1 
! 
I 

I CHa 
N< /HCl 

CH3 
3 277 R.P. (Phenergan) 

s 
i 

/~/~/' 
' i ! 

I 11 :i I 
'/~(~/~Cl 

N 

Fig. 16. 
The only difference between Largaetil and Phenergan consists in the addition of 
a chlorine atom and the position of the ethylamino-group at the third carbon 

atom instead of at the second. 

28* 
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In addition more than :JO % of Lhe individuals st•nsil.izt•d lo lla•st• 
antihistamines are also sensitized to paratoluenl'diamine and souH·
times to synthetic anesthetics and sulphonamides. Howt•vt•r, lht• 
phenomenon is not reversible: those sensitized to the para-group do 
not, necessarily, react to Phenergan. How can we account for this 
one-way co-sensitization when apparently there is no relation ht•
tween the chemical formulas of these two substances? The assump
tion in all probability is that during the decomposition of Phenergan, 
substances related to the para-compound or to one of its breakdown 
products are formed, whereas the para-compound never can be 
transformed into a substance whose constitution bears the remotest 
resemblance to that of Phenergan. 

c) The neomycin-streptomycin group.-The danger of group sen
sitization is even greater in the case of antibiotics, whose internal 
administration is sometimes indispensable in the treatment of dis
eases of vital prognosis. However, when a patient is sensitized to an 
antibiotic, its administration by internal route cannot be considered, 
no matter how serious the illness may be. Should the intolerance 
apply to a single antibiotic it may he replaced by another which is 
well tolerated. Unfortunately, group sensitizations occur which make 
it impossible for the patient to use a whole series of often irreplace
able antibiotics. In a large proportion of our cases we have demon
strated a cross-sensitization between neomycin and streptomycin. 
Eight patients sensitized to neomycin presented positive reactions 
to streptomycin, and, on the other hand, two nurses sensitized to 
streptomycin revealed an intolerance to neomycin. In studying the 
chemical formula of these two products we noticed a similarity be
tween the two structures. We are thus dealing with a group sensi
tization which may have serious consequences because of the topical 
use on a large scale of neomycin, alone or in association with hydro
cortisone, and because of the therapeutic importance of strepto
mycin. These facts call for careful consideration when substances 
which may reveal themselves irreplaceable in serious illnesses, are 
put on the market and generally used as ointments and eye-drops. 

d) The terpene group.-There are other groups of sensitizing sub
stances which are just as common, but less fraught with consequen
ces, as they include only few therapeutic products. In this regard, 
we shall only mention here one of the best known, the terpene group, 
which will be discussed later in connection with elastic and rubber 
dermatitis. 

2) Photosensitization. 

As is well known, subjects sensitized to the para-group or the 
thiazine group are furthermore exposed to accidents caused by 
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pltolosc•nsi I i;r.ul ion, i .I'. In c•c•zc•ntas lcwal izc•d on I he• llllc'O\'C'I'c'd III'«'IIH 

1 l'ac·c•, IIC'c'l\, hands, al'lns, and sonll'linu·s lhc• lowc•t· third ot' ll'fo(S) n•
gardlc•ss ot' whl'rl' lite silt• ot' application ot' lhc• antifo(l'll has IH•c•n. This 
lcwalizalion, which makes pholosl•nsilizalion obvious, is not ulwnys 
dC'Ic·t·mitwd hy a n·eent exposure to Lhe sun; Llw ll'sions may appc'JII' 
at the sile of an ancient photo-traumatism, rcprodueing for instniH'c' 
I hc• twekline of a dress or a ha thing suit worn SI'Vl'r:tl years )H'c~vi
ously. The evolution of these eczemas is of long duration; llwy muy 
lasl for several years with alternating improvements and n•c'lll'l'c'll
C'c's caused by new solar exposures. If the internal adminislmlion o1· 
lm~al applications of the antigen are continued over a long period of 
lillll', the skin may become thin, atrophic and assume a parehnwnl
like appearance reminding one more of a photodermia or a pellafo(J'n 
than an eczema. We have even seen patients in whom the del'lnalitis 
disappeared and was replaced by a lupus erythematosus. 

In general, it is sufficient to discontinue the responsible nwdi<·u-
1 ion, to apply a topical treatment as simple as possible, and, c•spc•
cially, to advise the patient to protect himself for a fortnight af.(ainsl 
c•xposure to daylight in order to obtain a rapid recovery. Lah•r, 11 

protection against the sun by means of creams or lotions will not 
always be sufficient to avoid relapses. 

Even if these accidents seem to be produced by light, its antigenie 
role is only apparent, as it merely discloses in these patients a sc•nsi
Lization to substances which are at the same time antigens and 
photocatalysts. 

Therapeutic products which are most frequently seen to he Llw 
origin of these accidents by photosensitization are the sulphona
mides, the synthetic anesthetics and the antihistamines. 

From 1945 until 1950, photosensitization to sulphonamides havl\ 
without doubt, been the most frequent and the most severe. PHct·
quin, in 1945, reported 75 cases of photosensitization in scrviel'lllc'n 
in North Africa treated with sulphonamide powders. Joulia, Fallot, 
l'Epee, Guichard des Ages, Dulong de Rosnay reported similar ac·c·.i
dents. Guy Larue devoted his thesis to the same subject, and Llw 
present writers have reverted to it on several occasions since 1 !)4 7. 

The same type of lesions has also been observed following the use 
of other products belonging to the para-group, in particular the der
matitis in uncovered areas after application of anesthetic ointments 
and ingestion of P.A.S. This is not surprising, since substances of 
the para-group present analogies, not only in their chemical eonsli
tution, but also in their spectral or absorption curves established hy 
spectrophotometry. 

These curves show that sulphonamides, novocaine, and para
aminobenzoic acid behave as complete sun filters and that all havc• 
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100% 

50 

35ooA ooooA 2sooA 
Sulphonamide 1162 F (2.5% in alcohol; thickness 0.05 mm). 

100% 

50 

3500A 3000A 25oo.A 
Novocaine (2.5% in alcohol; thickness 0.05 mm). 

100% 

50 

35oo.A 3oooA 25oo.A 
Para-aminobenzoic acid (water + alcohol). 

Fig. 17. 
Absorption curve of a sulphonamide, novocainc and para-aminobenzoic acid. 
Abscisissas indicate the wave lengths in Angstrom units, ordinates the trans

mission in percent. 

absorption bands for wave lengths below 3100 A. It is obvious that 
such substances applied to the skin act as a screen or selective filter 
for certain wave lengths, whereas absorbed by the skin or taken 
internally, they may potentialize the absorbed radiation and then 
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ul'l, rwl as a sc·r·c•t•tt, hut liS t'lllal~·sts or· st•ttsilizt•rs I'm· lht• nhsol'lwtl 
Wll\'t' lt•ttJ.(lhs. SiiWl' :ulminisl.ralion of a plwtosensitizinJ.( suhsllllll'l' 
is IWct•ssary for the pmdudion of the plwnonwnon, mw mny unchll'
sland the risk involved hy the incorpomlion of sensitizinJ.( }ll'otludN 
iulo in·ilaling or JWnetmting excipienls. This is unfo•·tunult•ly tht• 
t•asl' with certain antihistaminic ointments such as Phelll'I'J.(nn: 
lltenofore, in the etiology of eczemas caused hy photosensilizntion 
and of drug dermatitis in general, antihistamines, even mol'c l.hun 
sulphonamides, appear to be the main responsible agents. Of t'OIII'H<~. 
atty internal administration may increase photosensitization untl 
aflt~•· recovery has been obtained, the ingestion of a tablet is oftm1 
sufficient to reproduce the dermatitis in the uncovered or prcviouHI~· 
t•xposed areas. 

The absorption curves of Phenergan and other substances of tht• 
phenothiazine group present the same characteristics as those of llw 
1 )ara-group. 

The only rational treatment, we repeat, consists in withdl':lwnl of 
I he patient from the light as completely as possible. 

100% 

50 

2500A 

100% 

LfOOOA 8000 
Fig. 18. 

Absorption curve of Phenergan (alcohol 0.025 cc, thickness 0.05 mm). Ahsdssus 
indicate the wave lengths in Angstrom units, ordinates the transmittt•d light In 

percent. 
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3) Relation between dermalilis due to exlenwl nmst~s awl 
sensitization via the intemal mule. 

The majority of drugs responsible for intolerance dermatitis arl' 
marketed not only in the form of powders and ointments, hut also 
as tablets and ampoules. However, a patient sensitized by local appli
cation of one of these products may at the same time become in
tolerant to its internal administration. This sensitization by internal 
way is frequently the consequence of the cutaneous intolerance, hut 
the appearance of lesions seems, in some patients, to be connected 
with the notion of "threshold". 

In 30 patients sensitized to sulphonamide powder, 17 presented a 
focal reactivation following the ingestion of a tablet. In 30 patients 
sensitized to Phenergan ointment, 15 presented, after taking the 
drug by mouth, either a reactivation or a generalization of the 
lesions accompanied by temperature, shivers, digestive troubles, and 
sometimes even syncope. Although a simple focal reactivation is 
most often the case, serious accidents are by no means rare. In addi
tion, this internal sensitization does not apply only to the substance 
to which the patient is sensitized, but also to the other products of 
the same group. This must be considered as one of the causes of the 
periodic recurrences we observe. If it were necessary, we could find 
here another justification for the certificate we issue to our patients 
to be presented to the physician they may later consult. This has 
often made it possible to avoid serious, even fatal accidents. 

ALLERGIC DERMATITIS OF OccuPATIONAL ORIGIN 

Dermatitis of occupational origin was the topic of the Congress in 
Lille, June 1955, and was again the subject of an important discus
sion at the International Dermatologic Congress in Stockholm, Au
gust 1957. Birmingham drew attention to the frequency of occupa
tional diseases in the United States and to the high percentage of 
dermatoses, namely 65 %. Since more than half of these dermatoses 
are of an allergic origin, one can understand the importance of the 
problem of occupational eczemas from the medical and social point 
of view. 

It is impossible to enumerate all the products capable of causing 
occupational dermatoses, nor to mention the trades in which they 
are mostly encountered, as every day industry produces new chemi
cal products which possibly will become sensitizing agents. 

One should always suspect an occupational dermatosis in the pre
sence of an eczema which disappears when the work ceases and 
which recurs when it is resumed. At times the patient will point to 
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a dl'l'inilt' produl'l, hut fn·qnc·nll~· Ill' \\'I'OIII-(Iy uc'c'llsc•s all lllc• c·uuslic· 
produl'ls whil'h gil't' hi111 a hurning and smarting sc•nsalion. B~· pulc•h 
ll'sls only l'an lhl' p1·m·oldng role of a parlic·ulal' pl'odul'l lw c•sluh
lisllc•d with t't'l'tainty. 

The importance of tests in the eliologie diagnosis of c·onlal'l dc•l'
nwlilis has already been pointed out ahove. Ilowt'WI', wc• wish lo 
l't'JH•at that in the presence of occupational c•t•zc•mas, lH'I'haps t'\'t'll 
mol' I' than in other cases, the tests should he JH'eec•dt•d hy a I hoi'OIIr.th 
history-taking, and if necessary, by a local survey. HeJH'cHiudion ol' 
I he conditions for the appearance of the dermatitis should he• t'lll'
ried out with maximum accuracy, in particular, one should IH'\'t'l' 
fail to reproduce the effects of primary irritation hy dc•gl't•asinr.t. 
pumicing, alkalizing or scarifying the skin, or to dilute the indusll'inl 
l'austic or irritating substances in order to neutralize the l'auslic• 
aetion, allowing only a possible sensitizing effect to remain. Finnll~·. 
Lhe habitual practice should be completed by "comhined lc•sls" 
which consist in associating several products with one anoliH•I' o1· 
with perspiration, "summation" tests in order to reproduce llw daily 
action of the antigen upon the skin, and "completed" tests wht•l'l'hy 
the patient is placed under the exact conditions which an• supposc•d 
to have provoked the dermatitis (resumption of work in tlw same• 
surroundings). It is also the investigation by tests which enahlt•s 
one to examine the possible protective measures, to advise the st'n
sitized individual on his future activities, to reclassify him in his 
profession. 

Sensitization without doubt plays an important role in these• cH'
cupational allergic dermatoses, however, the role of "irritation" is 
by no means negligible. In numerous cases the dermatitis is only 
secondary to an irritation which favours sensitization. According lo 
our statistics, irritating factors play a predominant role in !ill lo 
60% of cases and exert a less important influence in 30 %. A "pl·i
mary irritant" is any substance which, applied to a healthy skin in 
sufficient concentration for a more or less prolonged period of linH•, 
produces cutaneous alterations in all individuals. Soaps, for instanc•c•, 
act mechanically by distorting the epidermic surface and dissot'inl
ing the protective horny layer, and physically by reducing the sUJH'I'
ficial tension of the skin by "humidifying" it i.e. by rendering it 
more permeable. Pickling solutions and solvents, which ext'l'l a 
more brutal effect, induce deeper lesions, erythema, desicealion, 
hyperkeratosis and painful fissures. 

It is on this already extremely complex cutaneous ground that an 
infinite variety of sensitizations are "grafted". As examples we ma~· 
mention: the abrasive action of the very alkaline soap in paste form 
or of liquid cleaning fluids, which facilitate sensitization to chronw, 
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nickel, varnishes, enamels, paints ... , llw irritation hy dl'lt••w·nls 
favouring sensitization to rubber gloves, the tl'aumatizing roll• of 
cement in the sensitization to this product itself. Likewise, lllll' 

cannot avoid being impressed by the number of hairdressers who 
become sensitive to the para-group after using cold permanent waw 
fluids, which cause, as is well known, a drying of the skin and an 
increase in its pH. 

However, occupational eczemas due to pure sensitization arc also 
encountered. They appear, evolve or become aggravated, and it is 
impossible to incriminate the slightest irritation; generally they heal 
very rapidly after stopping work. Among the most typical examples 
we may mention the eczemas of carpenters (sawdust) and of bakers 
(flour, vanilla) which do not affect the hands but are localized most 
frequently on the face and skin folds of joints, eczemas on the eye
lids due to industrial vapours, or those among workers who handle 
substances with very little irritating effect such as cosmetic or 
pharmaceutical products. 

The recovery from an occupational dermatitis, whatever the anti
gen may be, necessitates its elimination. However, when recovery 
has been obtained, the problem arises concerning the resumption of 
work. May these individuals resume work if they take certain pre
cautionary measures, in other words, is it possible to protect them 
against the antigen? Rubber gloves would seem to be the answer, 
but as will be mentioned later, they are in themselves the cause of 
numerous intolerance reactions. The so-called protective ointments 
(barrier-creams, ointments with silicones) are equally not very 
helpful; in fact, patch tests have demonstrated that although they 
possess some effectiveness in protecting against primary irritants, 
they do not prevent the reaction after contact with the antigen. 
Rinsing with sodium chloride and hydrogen peroxide used in case 
of sensitization to paratoluenediamine may not only limit the inten
sity of the dermatitis to the para-group, but to a certain degree can 
also protect the sensitized individual. Its regular use before and after 
every contact with dyed hair has made it possible for us to allow 
some hairdressers sensitive to hair-dyes to resume their work: 

NaCl 
H202, 20 V 
distilled water 

15 parts 
5 

100 

As the preventive measures are only of slight effectiveness, one 
has to consider the professional and legislative regulations estab
lishing the liability and the compensation for these forms of derma
titis. In France, at least, these are very illogical. Only certain occu
pational eczemas, such as those produced by intolerance to nickel, 
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l'lu·ollll', lril'hlorid1', 1'1'1111'111. plli'Htolu!'lll'diulllill!', !oooli'Pplolll~'l'ill, 111'1' 

illdl'lllllil'i1•d as lahour al'!'id!•nts. Sl'VI'I'al ollwrs, in pul'li!'lllnr· ~~·n~l-· 
lh-:alion to p!•nil'illin Ol' chlorpl'llmazine !'OIIW und!'l' lh1• ll!•nllh ln
.,III'IIIH'I' Fund. On the other hand, legislation <·on<~<·r·ning lnhour· nc·
cidPnts only takes in account the results of pakh tests in l'<~zc•mus 

dn!' Lo streptomycin and paratoluenediaminc. They h:l\'l' no nwdil'o
l!'gal value in all other cases. It would he desimhlc, in Frail!'!' as w<•ll 
:ts in various other countries, if all occupational dennatosl'S with 
wPII <•stahlished diagnosis, proved hy posith·e patch h•sls and <'on
lrolll•d by a speeialist, were equitably compensated. 

DERMATITIS DFE TO COSliiETICS 

lnlolerance reactions to cosmetics are the purest forms of alll·r·gh· 
dermatitis. \Vhile drug dermatitis always follows the application ol' 
a pharmaceutical product to a pre-existing dermatitis, and O<'I'IIPII
lional dermatitis appears on a skin irritated by detergents o1· tr·uu
mas, cosmetic dermatitis is generally determined by the adion ol' 
a product on a healthy skin. As a rule they are more benign und 
cure is easily obtained by elimination of the offending cosmclk. 

They generally appear in the form of an eczema charucterilwd h~· 
l'rythema, desquamation and especially by pruritus, which consti
tutes, as in every allergic dermatitis, the most important symptom. 
Their localization naturally depends on the responsible cosmdi<·: 
they are found most frequently on the face, which can be cov!~l·ed 
entirely or partially (eyelids, lips, cheeks) but sometimes also on 
other parts of the body, following contact with soaps, deodorants, 
depilatories, massage creams. Paradoxically, they can also he local
ized at some distance from the site of application. This is generall~· 
the case in eczema due to nail polish which, perhaps due to the rub
bing of the fingers, affects the internal angle of upper eyelids, peri
phery of mouth, naso-buccal grooves, and neck. These forms of dl'l'
matitis are usually not severe, with the exception of hair-dressing 
products whose eczematogenic property is extremely variahh•. 
Shampoo, for instance, has often been the cause of a drying of Uw 
scalp with an increase of scales or of a simple local irritation :w
companied by a burning sensation and pruritus; rarely does it caus1• 
eczema. Likewise, liquids used for cold permanent waving, whieh 
consist of ammonium thioglycolates, and possess a formula re
sembling that of depilatories, irritate and dehydrate the scalp. They 
can also break or burn the hairs when used incorrectly, for instan<~<· 
\vhen excessive liquid has been applied to the scalp, the exposur'l' 
has been prolonged, the rolling too tight or the neutralization insuf
ficient; an eczema is, however, rarely produced. On the othe1· hand 
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hair dyes, as already JIH•nlimwd in coniH't'lion with lht' "pul'lt 
group", frequently produce acute dcnnalilis, high!~· t'dt•n•alous and 
oozing, usually benign, but sometimes spreading ow•r llw <'llli ,.,. fat'<' 
and neck and accompanied by general symptoms (lack of' app<'li lt•, 
temperature, depression). For this reason the "touch h•sl" has heen 
made compulsory as a preventive measure prior to an application 
of a dye from paratoluenediamine. 

Beside these benign or acute forms of dermatitis there are lh<' 
melanoses consisting in uniform pigmentations in spots or in sharply 
limited stripes, called "breloque dermatitis". They are caused hy an 
application of perfume or toilet water followed hy exposure to the 
sun's rays. Sometimes these pigmentations become more diffuse, 
areolar, forming a fine slate-colored net which covers the entire face, 
while leaving a strip of healthy skin at the edge of the scalp; these 
are called "Riehl's melanoses". Their principal cause, in our opinion, 
is to be found in a sensitization to the synthetic essences contained 
in certain beauty products. Without denying that internal factors 
may play an important role, we consider that the local factor is the 
essential one; it is the action of the perfume contained in a cream, 
or more often in powder, which in association with solar radiation, 
causes these melanoses. The fact that the elimination of all per
fumed cosmetics leads to a cure is without doubt the best proof. 

In dermatitis due to cosmetics, as in all forms of contact derma
titis, patch tests will provide the proof as to which beauty product 
is responsible for it. Their interpretation is sometimes delicate as 
the reaction is often very weak. Even when the positivity is not evi
dent although the clinical diagnosis of intolerance reaction to a 
certain cosmetic is indisputable, it may be desirable to make the 
test at the exact site where the product has been used or in an area 
where the skin is thinner (inner site of arms, anterior surface of 
neck, eyelids). Sometimes it is necessary also to resort to the "sum
mation" effect, and in certain cases of sensitivity to lipstick, dyes 
or perfumes, to proceed to the irradiation of the tests. Finally, in 
melanosis, when several products have been superimposed on the 
face (powder + cream + rouge, or else shampoo + brilliantine), it 
is advisable to use the "combined tests". Very often in fact does the 
reaction remain negative if the cream or powder arc tested sepa
rately, whereas their association brings proof of the sensitivity. This 
can be explained by an increased penetration of the antigen, the 
cream facilitating the penetration of the perfume contained in the 
powder. 

Some cosmetic products can also provoke false positive reactions. 
Thus soap, shampoo, permanent wave fluids, toothpaste or brillian
tine, when applied on the skin without occlusion for 48 hours, can 
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c'IIIISI' lhc• "c·ollc•c·ll\'c' l'fl'c•c•l" llll'llliCIIII'd prc•,·iousl~·. whic-h lllllsl 11nl 
l11• mislulu•n for a lruc• posili\'t' lt•sl. 

Furlht'I'IIIOI't', lt•sls malu• il possihle lo dt'lt•rmillt' auwnf(sl lhc• 
c'olllJIIIIH'IIls of Llw n•sponsihll• t'OSIIIl'Lit•, tht• ont• whit'h is t't'IWIIlnlo-
1-(c'llit' for a parlieuh11· palit•nt and to establish Lht• t'olllposilion of tllt' 
p l't'JI:II'a Lion for individual use. 

Though eosmclic dermatitis most oflen occurs :tlont', il is solllt'· 
I i lilt'S assoduted with a drug dermatitis. It is then nl't'ess:u·y Lo Lnlu• 
c':ll'h one into consideration as these intolerances to hcauly Jll'odut'ls 
ouly n~muin benign if they are recognized and treated in a raliounl 
way. 

RUBBER DERMATITIS 

Apart from certain pharmaceutical products, rubber is thl' anlif(t'll 
which today provokes the greatest number of intolerance rl•adions. 
Around 1935, however, only rarely were accidents imputed lo il. 
IIow can such a change be explained? Should one incriminalt• llw 
synthetic rubber or the present-day method of preparation of 1111-
Lural rubber? It seems that the sensitizing power of synthelk ruh
hl•r has been greatly exaggerated, since in the U.S.A. it is ust•d to 
manufacture hypo-allergenic gloves. On the other hand, it has ht't'll 
ohserved that the number of cases of rubber dermatitis has l~on
siderably increased since the incorporation of new substan('es in lht• 
gum: plasticisers, dyes, sulphur, accelerators, antioxidants. Tht•l't• 
are thus reasons to believe that part of the responsibility may ht• 
attributed to the accelerators in vulcanization (mercaptobenzothia
zole, diphenylguanidine) and to the antioxidants, among which tiH'l't' 
are various derivatives of paraphenylenediamine. Likewise, lht• 
molecular chains of isoprenes, which constitute unmanufactm·t•d 
rubber, can be the origin of intolerance reactions. 

Rubber gloves are the most frequent cause of rubber dermatitis 
as in many professions (workmen, surgeons, nurses and particularly 
housewives) they are indispensible or worn as a form of protection. 
Ninety percent of cases occur in women and most often in thost• 
whose skin, previously traumatized by the drying and alkalization 
due to cleaning products, is particularly subject to sensitization. Tht• 
aspect of this dermatitis is very evocative of its etiology as it affeds 
the dorsum of hands and shows at the wrists a clear horizontal limil 
corresponding to the edge of the cuffs of the gloves. The positivit~· 
of the cutaneous tests is generally evident. In certain cases, howevm·. 
a positive reaction is only obtained if the rubber has been previous!~· 
impregnated with the patient's own sweat. 

How can these patients be protected? \Vhen they are exclusively 
sensitive to rubber and do not present any intolerance to produds 
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they handle during worli, elimination of the glo\'t'S will hrint-~ 11 

complete cure. For the greater majority, however, it is twecssm·y 
to substitute the gloves for some other method of protection. Sine(~ il. 
is known that the so-called "protective" creams do not possess an~· 
efficacy, the only solution is the use of hypoallergic gloves; thei I' 
manufacture, at least in France, is still insufficiently developed. 

Individuals sensitive to rubber are in a large proportion allergic 
to all rubber products. The following shows how to recognize this 
form of intolerance dermatitis: 

Garters cause a dermatitis localized on the thighs, mostly on the 
anterior surface where contact is closer and rubbing more constant. 
It is clearly demarcated, seldom oozing, and has often a dry licheni
fied aspect. Only the rubber brace is responsible for the eczema, and 
it is often sufficient to replace it or cover it with a satin ribbon to 
avoid any reaction. 

Rubber girdles cause dermatitis of the abdomen . and lumbar 
region. 

Brassieres, because of rubber attachments on the straps, dress 
shields, men's suspenders, raincoats, rubber boots and shoes, clastic 
stockings and bandages, rubber sheets, hot water bottles ... 

These patients can further show intolerance reactions to their 
dental equipment of vulcanite, manifested by glossitis, sores of the 
lip commisurcs, sometimes a peribuccal dermatitis or even eczema
tons lesions at a distance. In these cases the sensitivity can be evi
denced by means of a special dental prothesis, which makes it pos
sible to maintain the antigen in contact with the mucous membrane 
for 48 hours. 

Finally, let us recall the frequency of sensitivity to adhesive 
plaster. Rubber is a polyterpene and adhesive plaster contains ter
penic carbon combinations. Individuals sensitized to it risk becom
ing intolerant to the entire terpene group, which includes not only 
adhesive plaster, but also essence of lavender, violet, carnation, 
citronella, turpentine, revulsive salves and certain pectoral syrups. 

CLOTHING DERMATITIS 

This form of dermatitis represents around 6 % of the cases of 
contact eczema seen in our out-patient department. Clothes and 
underwear are, through their composition, or more often through 
their dyeing or starching, a relatively frequent cause of cutaneous 
sensitivity. 

They affect in particular the axillary area, but may also be found 
at the antecubital fossae, inguinal folds, or as a "necklace" around 
the neck. Their localization at the folds is due to the fact that fric-
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lion, hc•nt, humiclil~· unci prillllll'ily pc•rspil'lltion, pin~· 1111 i1nportnnt 
hut nol fully understood mte in llu•it· pntltolo(c•nc•sis. The• IJUe•stlon 
n•tnnins whdhe•t· it is a mallc•r of simple mac'e'l'alion, nn illl'l'c•nse• in 
pll LIH' add perspiration h<"eoming alkali1w wlwn ils e'VIIJIOI'IIlion 
is hindc•t·c•d or whether the perspiration serves as a solvent m· e'tll'
ric•l' of the allergen. The lesions, however, arc not always loeale~d at 
I he• folds, they may sometimes reproduce more or less comph•h•ly tltc• 
shape of a clothing item, or even be located at a distance. This is tltc• 
c·ase with workers handling certain dyed furs (heaverdlc•), who 
often present a dry eczema at the eyelids and around the nos<'. 

Colorcd woolens, non-creasable fabrics and nylons arc Llw most 
frc•qucnt causes of clothing dermatitis, but it is always to aniline• 
or azo-dyes that one should first refer; in addition the fahrk itse•ll' 
1 woo lens and nylon much more often than linen or cotton), mm·
dants, antifungal products, insecticides, stain-removers or finishinlo( 
products may also be held responsible for the intolerance. Pal'lku
lal'ly the so-called permanent finishings used in non-crcasahlc~ fa
IH·ics, which are generally composed of resins of the urca-fonnie• o1· 
melanine-formic type, appear to be very sensitizing. The action of 
perspiration or a damp ironing is sufficient to split these compmttuls 
and the formol group is liberated in its labile form. 

Nylon stockings and socks provoke dermatitis at the popli tc•al 
surfaces and ankles; it is not due to the nylon itself, which is on I~· 
an irritant, but to the azo-dyes used in the coloring or to the finish·· 
ing products such as oils and sulphonated fats. Therefore it is sonw
limes sufficient to wash them before use in order to a\·oicl an~· 

reaction. 
Leather of any origin is not less sensitizing. Dermatitis may he• 

eaused by shoes, hats, clothing, wristwatch bands, wallets, suspen
ders. It is always violent and persists in spite of the fact that a piee•e• 
of material has been placed between the leather and the skin. 

Other forms of clothing dermatitis can be observed daily, llw 
origin of which is not always easy to detect. Patch tests arc most 
useful here also, but it must never be forgotten to moisten the anti
genic product with the patient's sweat beforehand. 

- CoNCLUSION 

In the presence of a contact eczema the first concern of the physi
cian will be the elimination of the provoking cause, as no treatmcn t 
will be efficacious as long as the sensitized individual remains in 
contact with the responsible antigen. 

As this cannot be discovered at the first consultation, the patient 
is requested to eliminate all suspected products for a few days and 
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at the same time a simple local ln•alllH'nl is pn•scriiH•d, d:1111p c•oul

presses of Evian water or of marshmallow I'Ool if llu• PC'~t·mn is 
acute, compresses of boric acid or permanganale, t•vcnlually aqut•ous 
solutions of hexomedine or neomycine, whose antimierohal adion is 
remarkable, if the eczema is infected. Ointments containing hydro
cortisone acetate, zinc, or olive oil, as well as solutions of eryslal 
violet, eosine or silver nitrate will be prescribed if the eczema is 
subacute or chronic. In certain chronic cases, already lichenous, one 
can apply once a week trichloracetic acid at 33 %, whose calming 
effect on pruritus is excellent. 

The general treatment should be limited to the usual sedatives 
(calcium bromide, phenobarbital, tranquilizers). In spite of their 
antipruriginous and hypnotic properties, antihistamines have been 
the cause of too many intolerance reaction to run the risk of pre
scribing them to patients with eczema. 

It is essential to eliminate all sensitizing drugs and to search for 
the provoking cause, as cure will then most often be obtained and 
preventive measures be taken. 

If the study of allergic dermatitis has today become an extensive 
field, it is for a large part due to the practice of skin tests. These do 
not present merely a practical interest, and it would be wrong to 
consider them only as a convenient clinical procedure. They are in 
addition a valuable instrument of research and an indispensible 
means of prevention, since we use them every day to determine the 
eczematogenic property of new products before their distribution. 

Any substance may act as an antigen; although certain intoler
ances appear inevitable, it would be possible to take preventive 
measures against many others, provided a preliminary study is 
made of their properties, not only concerning their toxicity and 
causticity, but also in relation to their sensitizing property. 

These methods of investigation should be practiced on a large 
scale, as the number of cases of allergic dermatitis increases with 
the constant progress in all branches of modern industry. Their con
sequences are such that chemists, forensic experts, medical officers, 
physicians supervising the processing of drugs and cosmetics should 
be familiar with all the problems they involve. 
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URTICARIA AND QUINCKE'S OEDEMA 

By 

W. J. QUARLES VAN UFFORD 

Utrecht 

I. CLINICAL FEATURES 

\Vhen occuring in childhood, urticaria is frequently regarded IIM 11 

more or less common children's disease; elevated itching pnkh(•H 
appear occasionaly after eating strawberries, tomatoes, hannnnM, 
ehocolate, pork, summer vegetables, etc. Usually only slight conl~l~a·n 
is given to these symptoms, the patches disappear fairly rapidly, nnd 
if the offending foods are eliminated, the lesions will not recur aguin, 

Small and large itching patches appearing all over the body Ol' 

localized in one area are also observed in adults. There is a suddlm 
outcrop of lesions in some cases while others are marked by a gradunl 
onset, following e.g. the injection of a preparation of ACTH (foreign 
protein), penicillin or another antibiotic, the injection of a contl'llsl 
medium, procaine or other anesthetics by a dentist or surgeon, th(• 
ingestion of aspirin tablets, a bee-sting, mosquito or flea-bites, jelly
fish stings, as well as after eating chocolate, lobster, mussels or otlwl' 
foods, or the wearing of nylon or new woolen clothes. 

In summer from time to time a swimmer has to be pulled out of 
the cool water, having turned a bluish colour, suffocating, ncnrly 
unconscious and occasionally covered with raised itching patcht~s. 
Some workers, bicycling to their work, arrive with swollen itching 
hands and face. A soldier, returning after a long march or othca· 
strenous exercise, complains of oedematous, itching feet or even larf((' 
itching patches all over the body. 

Elevated iching patches may at times appear on the area covered 
by a tight belt, shoulder strap or garter. In some cases, the skin begins 
to itch, the patient feels a sensation of heat and burning, he starts 
scratching and long thick wheals appear. In others, a pinch or bump 
is sufficient to produce the lesions. 

The elevated, itching patches present the following characteristies: 
firstly, a burning, itching, sometimes painful sensation of the skin 
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Fig. 1. 
Urticarial wheals. 



Fig. 2. 
Strophulus. 

is felt; this is followed by the appearance of a red elevated pateh, lo 
be succeeded usually by a more or less circumscribed white elevation 
surrounded by a red areola. 

In certain cases, these patches and elevations seem to become eon
fluent, forming large lesions, with less intense itching, but causin~ 
an unpleasant, at times painful sensation of tightness, or perhaps 
there may appear a swelling of the lip (often unilateral), cheek, cy(•
lid, finger, hand, foot, tongue or glottis. The itching and intcns(• 
redness disappear after an hour or more, followed by a gradual van
ishing of the elevation or swelling, the site of which is still indi
cated by a slow red discolouration. The attack has now suhsidl•d, 
however, this often means only a brief respite for the patient. Evct·y 
morning upon awakening, every night on going to bed or even sud
denly during the day, the elevations will return, localized in sonw 
cases, dispersed in large numbers in others. The lesions may OC('llt" 
weekly, during each premenstrual period, throughout an entire Sl'a
son, or even for more prolonged periods. Beside the occasional and 
frequently recurring attacks, the condition may consist in persislt•n I 
itching and a constant coming and going of the elevated patches and 
swellings. 
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Fig. 3. 
Quincke's oedema. 

In addition to the skin symptoms, the oedema of the glottis fre
quently induces a sensation of suffocation, a rise in temperature, and 
a general malaise. An attack of this type may endure for hours or 
days, and then suddenly disappear again. 

Other symptoms, especially in the more prolonged cases, may in
clude an intense fatigue which cannot always be attributed to hypo
tension or a concomitant anemia, as well as marked mental restless
ness induced by a constant itching or fear of the next attack. 

The patient is frequently aware of the precipitating cause of the at
tack; he knew he was hypersensitive to aspirin but in error took a tab-
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11'( l'olllnillilllo( sulil'ylil' ul'id lo n•lil'\'1' his pni11. 111 olh•·•· I'IISI'N, lhl'l'l' Is 
1111 ohvious n•lalio11ship with illjl'dions, llw wt•m·inlo( of 11 put•lit•ulnl' 
1-(III'IIH'nl, llw in,.wslion of a eertain l<ind of food, t•onlud with flowt•t·s, 
••x posurl' lo eold or sun's rays, t'XCI'dS<•, lll't'SSUI'I', t•h'. 01'1'asionnlly, 
olhl't' fadot·s may he involved: the patient may lw Vl~t·y lit't•d, lw haul 
.i usl utulergonc an operation or had an infectious diseast•, lw hns 
wOI'ked himself into a nervous state or has exerted himself lo 1111 

tllliiSttal degree. In any of these events where the palit•nl !mows 
I he eausative factors, he will be capable of carrying out the IH'I't•s· 
sary elimination treatment himself. Difficulty arises, however, wlwn 
i11 spite of this, attacks continue to persist; usually in this l'll!W !H'· 

\'l't'al causes are involved. 
\Vhen a chronic patient subject to frequent attacks is queslimwcl 

as to what he believes to be the cause of the attacks, it is SUrJH'isint( 
lo hear that he is often able to state the cause precipating the ons<~l of 
the initial attack, such as an injection, a jellyfish sting, an operulion, 
a change in habits (emigration, repatriation), vaccinations, seVl'l'l' 
mental tension or excessive eating during holidays, whereas lw Is 
unable to identify the causes of the subsequent attacks. 

Strophulus (urticaria papulosa, lichen urticatus) is a sepumlc• 
morbid entity; it is common in young children, especially in Uw 
spring and autumm, and is usually confined to the arms, legs and 
buttocks; it is marked by the appearance of itching vesicles or hulluc• 
surrounded by a red areola, from which a clear fluid may he dis
charged. Scratching may cause suppuration, in which case disinfcd
ant treatment will be indicated. 

De Lind van \Vyngaarden has pointed out that hypersensitiveness 
to mosquito bites gives rise to strophulus-urticaria-like symptoms in 
children and occasionally in adults as well. The bite does not only 
induce a local reaction, but areas previously bitten also tend to rend 
again. In addition, certain patients are hypersensitive to the bites or 
stings of mosquitoes, ants, flies, bees, wasps, etc., so that an intense 
local reaction results in the stung or bitten area, sometimes follow<•cl 
by a general reaction. 

Besides the ordinary form of urticaria, Quincke's oedema is to he 
mentioned, which is regarded by some as an individual clinical pie
lure, while as a special form of urticaria (angioneurotic ocdemn, 
giant urticaria) by others. The lesions in ordinary urticaria arc con
fined to the skin, whereas in Quincke's oedema they appear sub
cutaneously or in the submucosa: swellings of the lips, cheeks, eye
lids, fingers (often unilateral) or internal oedema of the glottis, 
brain, intestines etc. 



4!)(j 

INHALATION ALLERGY 
DRUG .. 
PHYSICAL ,, 
FOOD 
INFECTIVE •• 

•• .PARAS!Tt:S , , 

W, ,J, (,IIIAIII.ES \'AN IIFFOIIII 

Fig. 4. 
Causes and mechanisms leading to the urticarial wheal. 

11. PATHOPHYSIOLOGY AND PATHOLOGIC ANATOMY OF THE 

URTICARIAL PAPULA 

The urticarial wheal is characterized by a swelling, redness with a 
white centre (the inflammatory oedema in the corium causes dis
persion of the tissue cells over larger or smaller areas; the pressure 
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of lht• t•xuduliou prt'\'t'llls lht• hlood l'ro111 pt'llt'lrulinf.( into lltt• \'t'~~•·l., 

in lilt• papillary layt'r of lilt• sldn. so lllal llypt'l't•lnia only IIJIJII'III'.'I In 
I llt' nllll'~inal area). 

L(•wis' view on the palhogenesis of Lhe papula is Lit(• 0111' nwNI 
•·ommonly aecepled, the action on the eapillari('S of hislamint• liht•r
:dt'd in Lhe tissues (dilation of the eapillai'it•s and incn•as!'d JH'I'nll'
ahilily of the vascular walls) results in oedema and rt•dnt•ss. 

Lewis studied local vascular reactions in the human skinlo \'HriouN 
types of stimuli. With each stimulus, the reaction consislt•d of Lhn•t• 
components (triple response): a primary capillary dilation, dilatation 
of the neighbouring arterioles and wheal formation fi'Om inci'eas!'d 
permeability of the vascular wall. He showed that an intracut:uwous 
injection of histamine produced a similar reaction. He conclud(•d 
that the response of the skin (urticarial wheal) or suheutan(•ous 
tissue ( Quincke's oedema) to stimuli is concerned with the I'(•I('IINt' 
of histamine or a histamine-like substance ( "H" suhstaiH'('). 

The extent to which other substances are also involved eonlinut•s 
to be obscure. The papula induced by "exogenous" histamine diff(•l'~ 
slightly from the genuine urticarial wheal; it persists for a much 
shorter period and posseses no pseudopods. These features, howt'\'1'1', 
are present in urticarial papulae resulting from the intravenous in
jection of "histamine liberators". Even more obscure is the qut'slion 
which factors give rise to the release of histamine. To begin with, il 
might be due to allergic reactions; in a number of cases, methods 
such as the Prausnitz-Kiistner test may be used to reveal the pn•sciH'(' 
of circulating antibodies (food or drug allergens, serum sensitivity). 
So far, it is difficult to understand why one attack of 11 rt i
caria is associated with a few elevated patches and another wit ll 
several small or a few very large elevations. \Vhy do the elevations 
appear on particular areas of the skin in some cases and on oth<'l' 
areas or all over the body in others? Nor has the problem of tlw sit(• 
of the primary reaction resulting in wheal formation, capillary wall 
or intercellular substance, been solved. 

The nature of other processes which may be involved, continues to 
remain vague. Rost stresses the fact that urticaria, very seldomly 
observed in patients with "eczematoid marked by late exudation" 
( "spatexsudatives eczema to id", in which he regards vagotonia as llw 
most important feature in the history of the patient himself or his 
family), may be suppressed by vagotonia or promoted by sympathi
cotonia. He cites this view as a possible explanation of the chronic 
form of urticaria. 

Histologically, the urticarial papula is characterized by oedema in 
the papillary layer and stratum reticulare, dilatation of the hlood 
vessels ( hyperemia), changes in the mucosaccharides of Lhe has!'-



-H.iH W •• l.IJIIAHLES VAN I'Jo'Jo'OIUI 

Fig. 5 a. 
Papula of Strophulus lnfantum.-The skin shows marked oedema. This is most 
pronounced in the stratum papillare. As a result, not all the boundaries of the 
basal layer of the epidermis are sharply defined. The epidermis shows locally 
some spongiosis. The capillaries in the skin are dilated and the endothelium is 
swollen. The skin-and especially the pcricapillary portion of it-is marked by 
a fair degree of inflammatory infiltration which consists of neutrophils and a 

fairly large number of eosinophils. (Dr. Vossenaar) February 22, 1957. 

ment membrane of the capillaries (increased permeabilitiy of the 
vascular walls) and changes in the mucosaccharides of the ground 
substance of the connective tissue and infiltrating cells (mast cells, 
eosinophils), (Kline, Cohen and Rudolph, Mali, Vossenaar and Quar
les van Ufford). 

In an investigation carried out in conjunction with Vossenaar on 
the histological study of the urticarial papulae, cold urticaria, dermo
graphism, histamine papulae, and papulae in skin reactions of the 
immediate and delayed type, it was shown that the outstanding fea
ture in every case is the reaction of the capillaries (dilatation, in
creased permeability of the vascular wall), while the cellular reaction 
is liable to show marked variations, both in regard to the number of 
cells and the type of cells involved. In histamine papulae, pressure 
urticaria and cold urticaria, little if any neutrophils were observed. 
The urticarial wheal, when specific allergens could be determined, 
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Fig. 5 b. 
Urticarial Papula.-With the exception of a slight hyperkeratosis, the cpidt·r·ml~ 
shows no particular changes. The skin, especially the upper layer, is oedcmntou~. 
The capillaries are dilated and the endothelium is swollen. The walls of 1111' 
capillaries do not stain homogeneously and show evidence of local ocdt,mn. 
Judging from the site where the extravasated cells have been mainly dcposill•d, 
the impression is gained that the permeability of the capillary walls has in
creased locally. The number of cells discharged by exudation is relatively smnll. 
These cells consist of lobed and eosinophilic leukocytes. The neutrophils Jll'l'-

dominate. Roughly, the ratio is 3: 1. (Dr. Vossenaar) February 2, 1957. 

was characterized by high eosinophil and neutrophil counts; mueh 
fewer cells were observed in the urticarial papula when no allcrgie 
constitution was detected. Cell counts ranged from low to high in 
skin tests and large numbers of infiltrating cells were found in the 
24-hour-old bacterial papula. 

In the swollen capillary wall, using period acid-Schiff stain, red 
colored mucopolysaccharide substances are found; these have also 
been found in some cases in the upper layer of the epidermis. 

Ill. EXAMINATION 

In the study of the causes of urticarial papulae or Quincke's oede
ma, it should be determined whether the lesions are due to a single 
agent or to several. Are there any presdisposing factors involwd '! 
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Fig. 5 c. 
Urticaria Elevata. Dermographism.-The upper layer of the skin is marked by 
oedema. The collagenous bundles are readily separable. There are empty peri
vascular spaces. The endothelium of the capillaries is swollen and the walls 
themselves also appear to be slightly thickened in places. There are no in-

flammatory cells. (Dr. Vossenaar) March 5, 1957. 

When an allergic origin is considered likely, the history of the pa
tient will have to indicate the presence of one or several allergens, 
(cosmetics, dietary habits, false teeth, clothing, animals, occupation, 
etc.). The difficulties involved are apparent from the case reported 
by Pasteur Vallery-Radot and Blamoutier, in which the causative 
agent was found to be ordinary drinking-water. Ten Cate reported 
two cases in which he was able to identify a particular brand of 
cigarettes to be the cause. Van der W erff reported a case in which 
the urticarial symptoms in a businessman were attributable to nerv
ous tension, as they always appeared on the occasion of important 
business talks. A more detailed examination showed that these were 
accompanied by elaborate lunches and finally the symptoms were 
found to be caused by a common food allergy. In cases of this type, 
the history of the patient will have to be examined for the presence 
of predisposing factors and symptoms suggesting an allergic con
stitution (family history, other allergic conditions of the patient him
self). When attacks oceur only at intervals, the patient should be 
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Fig. 5 d. 
1/islamine Papula.-Thcsc specimens show considerable oedema of the sldn. 
which is rather more marked in one specimen than it is in the other, so lhul 
lhc collagenous fibres have been separated to some extent. The walls of llu• 
eapillaries and the endothelium are swollen. The walls have stained a slil(hll~· 

deeper red locally and arc non-homogenous in these areas. The tissues <'onluin 
no inflammatory cells. (Dr. Vossenaar) February 21, 1957. 

requested to note down accurately on each occasion what he did, ute 
and drank and what he came into contact with during the preceding 
48 to 72 hour period. This is essential especially in those cases 
which are due to rare allergens or in which a particular combination 
of allergens gives rise to the outbreak of the symptoms. 

Further examination is conducted according to the following gen
eral outline: 

( 1.) The patient is examined for allergic stigmata (eosinophilia, 
hypotension, low blood sugar levels, absence of free hydrochlork 
acid or low hydrochloric acid levels in the gastric juice revealed hy 
the fractional test). In some cases, the histamine provocation test 
may indicate the part played by histamine in the appearance of tlH' 
symptoms. Histamine administered by iontophoresis (Walker) oc
casionally does not only induce the normal local reaction, but also 
induces a systemic reaction: new urticarial papulae are seen to ap
pear and previous papulae will completely recur. 



·lli~ W •• 1. (.1111\III.ES \'1\N IIFFOIIII 

Fig. 5 e. 
Reaction within 15 minutes after house dust test.-The epidermis shows marked 
hyperkeratosis. One half of the skin is characterized by severe oedema. The 
capillaries in this region show marked swelling of the walls and endothelial 
linings. A number of eosinophils are observed in places on the external surface 

of the wall. (Dr. Vossenaar) April 8, 1957. 

(2.) The patient is examined for the presence of an internal dis
ease, in which case the urticaria may be a complication of this con
dition (infectious disease, leukemia, etc.). 

(3.) The social and environmental conditions are examined for a 
possible origin of emotional tension. 

( 4.) An examination is made to detect the causative agent which 
may be allergic or psychogenic in character. In examining the patient 
for possible allergens, the fact should be borne in mind that reading 
the results of skin tests is often difficult owing to the rapid response 
of the skin to stimuli, including non-specific ones, resulting fre
quently in false positive reactions. It is advisable to keep the dose 
of the extracts at the lowest possible level (the smaller the dose in
jected, the less likely the non-specific responses will be, although 
the concentration used is also an important factor in these tests). 

In addition to intradermal, prick or scarification tests, a number 
of patch tests (cosmetics, wool, nylon, etc.) will undoubtedly have 
to be considered in patients with urticaria. The fact that no satis-
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Fig. 5 f. 
Pupula obtained app1·oximately 24 hours after a bacterial test.-Thc cpidcr·mls 
shows some hyperkeratosis. The skin is slightly oedematous. The number of' 
capillaries affected is relatively small. These capillaries arc characterized hy 
marked swelling of the walls and endothelial linings. There is slight chr·onh• 
inflammatory infiltration of the pericapillary regions. The collagen of the sldn 

also shows some swelling in places. (Dr. Vossenaar) March 3, 1957. 

factory results were obtained in skin tests in a number of cases, in
duced Jimenez-Diaz and Arjona to develop a serological method : 
the microprecipitation test in which the serum of the patient is exam
ined for antibodies. Elimination diets and/or provocation tests arc 
frequently helpful. Occasionally, the leukopenic test (Vaughan) and 
the thrombocytopenic test ( Storck) may also be useful in hospitalized 
patients. The principle of nephelometry (Hoigne, Cormane) and the 
gel-diffusion test (Ouchterlony, Augustin) apparently offer grcnt 
potentialities in drug allergy. 

It should be pointed out that the examination may fail in some 
cases, as the onset of the symptoms is due solely to a combination of 
allergens. In addition, the incomplete digestion of foods, resulting in 
the assorption of larger molecules, may induce reactions to these 
larger breakdown products. In these cases, treatment with acidol
pepsin, liver extracts and pancreatic extracts may occasionally he 
successful. 
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In cases of urticaria dut• to pholosensili\'ily. a rot•nlf.(t'tlOiogisl llliiY 

he requested to determine if the reactions are induc.t•d only hy 11 

certain length of the spectrum. 
In cold urticaria, the Prausnitz-Kiistner test may occasionally he 

positive (Bruun). 
( 5.) An investigation should be made for parasites and bacterial 

foci which might cause the sensitivity reactions: teeth, tonsils, pa
ranasal sinuses, gall-bladder, intestines etc. In the stool examination, 
which should be performed several times (especially in the event of 
high blood eosinophilia), particular attention should be given to the 
presence of worms and worm eggs, as well as to variations in the 
non-pathogenic intestinal flora, which may be detected by bacteri
ological methods of culturing. Jimenez-Diaz has drawn attention to 
histamine-producing organisms among the intestinal bacteria. An 
increased erythrocyte sedimentation rate, leukocytosis, increased 
antistreptolysin and antistaphylolysin titres, etc., may provide an 
indication in these cases. 

A general internal examination of the patient, undoubtedly essen
tial in cases of chronic urticaria, may be of considerable importance in 
regard to treatment. The detection of a concommitant anemia will be 
an indication for iron therapy, the finding of diminished hydrochloric 
acid levels in the gastric juice for hydrochloric acid and pepsin ad
ministration, impaired liver function tests for corresponding treat
ment and the results of gall-bladder examinations may suggest surg
ical intervention. 

IV. TREATMENT 

The two main objects in the treatment are: ( 1) suppression of the 
present attack; (2) prevention of future ones. Treatment will vary 
according to the length and frequency of attacks. 

In the event of an occasional acute attack of short duration, treat
ment will be confined to the administration of drugs such as 10 ml. 
of 10 per cent calcium gluconate or levulinate, injected at a very slow 
rate and possibly combined with an antihistaminic drug which may 
be given orally or subcutaneously. A subcutaneous injection of 3 ml. 
of adrenaline (repeated if necessary) may provide rapid relief, espe
cially in oedema of the glottis. 

These drugs will also be resorted to in the treatment of persistent 
severe attacks; their administration being continued for days in 
some cases. This treatment may have to be combined with injections 
of vitamin K (which also has an effect on the increased perme
ability of the capillary walls). When food allergy is believed to be 
the cause and it has not been possible to determine the offending 
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Fig. 6. 
Therapeutic measures against the various manifestations of urticaria. 

food, the patient may be put on a hunger diet for a few days, the did 
being composed only of water and apples or rice, if tolerated. Aspcci
fic treatments, intramuscular injection of 20 ml. of the patient's own 
blood, fever-producing injections of sulphur, or an injection of 10 
mg. of lobeline may be very useful in some cases. ACTH or adrenal 
cortex preparations may be administered when other treatments 
have failed. 

Prevention of subsequent attacks requires determination and 
elimination of the cause. With certain allergens i.e. pollen, dust. 
elimination is sometimes impossible, so that desensitization is in
dicated. When several essential foods are involved, their elimination 
could be a handicap to pleasure in life or rule out the possibility of 
composing a sufficiently adequate diet. In this event, the question 
arises as to whether any results may be obtained by desensitization 
treatment, administration of propeptans, peptone, histaminase o1· 

an antihistaminic drug given preventively. 
Finally, there is the treatment of chronic recurrent urticaria. In 
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'Fig. 7. 
Principles of the general treatment of urticaria. 

this case again, general measures to control the itching will be indi
cated; treatment with atropine, phenobarbital, preparations of stron
tium and cold ablutions being useful in some cases. Specific methods 
such as elimination and desensitization and non-specific therapies 
e.g. intravenous injections of calcium, administration of vitamin K, 
histaminase, antihistaminic substances or a few drops of ichthyol 
(ichthyol, 10; distilled water, 20 ;10 drops dissolved in a large quan
tity of water three times daily after meals) can also be employed in 
this condition. Treatment with histamine, daily by iontophoresis, 
the initial dosage being small and gradually increased to larger ones 
given at longer intervals, or by injections which may be successfully 
combined in some cases with staphylococcus toxoid, as well as non
specific stimulation therapy using peptone, sulphur, auto-hemother
apy, bacterial vaccines; an alternating acid alkali diet (Pasteur Val
lery-Radot), a ketogenic diet and treatment with ACTH and cortic
osteroid& may be prescribed. 

Difficult cases are those in which the urticaria is of physical 
origin. In cases of cold urticaria, elimination is feasible when the 
symptoms occur only when swimming in cool water. Precautions 
may be taken against heavy exposure to sun's rays but not against 
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ol'llinn•·y l'old l'llill, lhc• l'old winlt••· ai1· oJ' Lhc• inlt•nst• liJ.(hl of SJII'illJ.(. 
llislamiJW Llwl'llpy may ht~ suecessful in sonw •~nst•s. Ht•sulls mny 
cu'l'nsionally he obtained in cold urtiearia hy J.(radually llt't'Usl
oming Lhc patient to cold ablutions, the washings being initinlly t•on
filwd Lo brief spongings of an arm or leg with cold wal•~•·; suh!W· 
C(IIt'lllly, the ablutions arc slightly prolonged and extended Lo olht'l' 
parls of the body until finally the whole body can he washed wilh 
a •~old sponge. 

When the rays producing the symptoms in urticaria solaris hnw 
hcen determined, careful desensitization may be attempted usinf( 
artificial sunlight or another type of irradiation. 

In urticaria due to exercise, strenuous physical efforts have Lo lw 
avoided during the period when symptoms occur, henceforth, l't'· 
jection of the patient from military service will be unavoidahh~ 
and strenuous athletics will often have to be refrained from fo1· llw 
lime being. As a rule, non-specific treatment will be indicated in 
Lhese cases. Results may occasionally be obtained by gradually in
c'l'casing the amount of physical exercise, strict attention also hdnf( 
paid to adequate ventilation. Closely supervised breathing cxe•·cises 
combined with kinesitherapy, progressively more vigorous, may 
sometimes keep the patient almost entirely free of symptoms. 

Difficult cases are those with pressure urticaria and severe dc•·
mographism in which allergic factors usually do not play a part. In 
the rare cases, in which they are involved, considerable improvemen l 
may be obtained by eliminating these factors. Treatment with cal
cium or injections of vitamin D has been successful in certain cases, 
administration of a thyroid preparation being effective in cases mar
ked by a decrease in basal metabolism. 

The fact that this already extensive list of possible methods of 
treatment might undoubtedly be doubled by adding a number of drugs 
also regarded as useful by some investigators, clearly shows the 
difficulties (and disappointments) frequently encountered in the 
treatment of chronic urticaria. This will especially be the experience 
of those who make it a rule to constantly adopt the same methods of 
treatment, consisting always in the administration of the same anti
histaminic drug in the same dosage, liquid calcium, cortisone and a 
routine diet. The more accurate the examination and the more care
fully the precipitating causes have been determined, the greater the 
chances of success will be. In certain cases, one should also have the 
courage to state that an allergic origin seems unlikely, as neither the 
history of the patient nor the examination have revealed any allergic 
stigmata. This type of case will frequently respond to psychotherapy. 

30* 
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ALIMENTARY AND GASTRO-INTESTlNAL ALLJ<:I{(;y 

/Jy 

G. Rmz-MoRENo 
Buenos Aires 

Alimentary Allergy is an expression used to signify that whoh• 
eomplex of allergic reactions which are the consequence of the adion 
of allergenic foods on Jiving organisms particularly susceptible to 
such foods. This term does not imply to a special organic localizalion: 
any vascularized tissue can be the site of an allergic reaction caust•d 
hy foods. 

Gastro-intestinal Allergy is a term used to indicate allergic l't•
actions taking place in the stomach and intestines. This expression, 
however, very often includes allergic symptoms and syndromes lo
calized in the upper part of the digestive tract, the oral cavity and 
csophagus, as well as in the associated glands, the liver and pancr<.'as. 

ALIMENTARY ALLERGY 

A food allergen may be defined as an alimentary substance cap
able of producing, in a specific manner, an allergic manifestation. 
Any foodstuff practically may be considered as possessing allergk 
properties, nevertheless, some cause allergic reactions more frequent
ly than others, either because they have a greater allergenic poten
tiality or because they are eaten more often. 

The nature of the food is a more important factor in alimentary 
allergy than the consumed quantity. A food can be allergenic in its 
activity as soon as it is ingested in a sufficient quantity. If a pa•·
ticular food, however, has not produced a sensitization, no allergie 
reaction will ensue no matter how great the ingested quantity. 
On the other hand it is not enough that a certain food acts allergenic
ally in order to produce an allergic reaction which is clinically per
ceptible, it is also necessary that the ingestion involves a quantity 
which exceeds a certain threshold of tolerance. That is to say that an 
allergic reaction always occurs in the tissues whatever the quantity 
of the allergenic food may be, however the reaction does not always 
reach an intensity whereby the internal equilibrium is upset in stwh 
a way that clinical symptoms and signs are revealed. 
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Every person has a certain margin of loleran<'c in rcspcd to all~r
genic foods which is particular to his individual ease. Furthermo•·c, 
his threshold of tolerance is variable and influenced by various 
factors: climatic, endocrinological, metabolic, emotional and others, 
causing a more or less pronounced susceptibility to varying quantities 
of the allergenic food. 

Every region in every country has types of foods which are char
acteristic of that particular region; consequently certain foods are 
of more statistical importance as allergens in certain regions than 
they are in others. For this reason, it is of little general value to draw 
up lists of allergenic foods as to their relative importance, as so much 
depends on the local eating habits. The hypothesis that the frequency 
of ingestion of certain foods determines their major statistical .and 
etiological incidence has received much support and is based on a 
sound foundation. According to this concept, the fact that wheat, 
milk, and eggs produce ailment in such a large number of patients 
can be explained by the daily and repeated ingestion of these by 
the majority of the population. Bearing in mind, however, that these 
foods might possess a greater allergenic potentiality, it must be taken 
into account that they are eaten in larger quantities than any other 
food. 

The preparation of the foods is also of importance, e.g. a pro
longed cooking can diminish the allergenic property whereas frying 
might bring about the creation of new allergens. Powdered milk, 
however, does not seem to lose its allergenic property to any great 
extent in comparison to milk in its natural state. 

A food-induced allergic manifestation may start immediately after 
the ingestion of the offending food, or occur only some hours later. 
In the former case, the allergen is the food as such, while in the latter 
it is possibly a product derived from the original food during the 
process of digestion. If, for instance, a few minutes after eating an 
egg, a patient develops gastritis, evidenced by pain and vomiting, the 
offending cause is the egg itself, whereas if the symptoms only de
velop several hours later, it is in all probability a substance derived 
from the egg through the action of the digestive juices, either a pep
tone or a polypeptide. This is the reason why skin tests with certain 
food extracts may show a negative reaction, although the ingestion of 
the same food produces allergic disorders. Results obtained with food 
extracts during the various phases of digestion have supported this 
hypothesis in many cases. 

An unknown world of germs, fermentations, putrefactions and 
complex processes of a physico-chemical nature which take place in 
the intestines must be the source of an immense quantity of aller
genic substances of which we know very little, originating from food-
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!';( 11 ffs hut l'lll'llli«·nll~· and hiolo~i··a lly difft~l't'll L I' I'll m I ht• foocll'l Wt' 
t•al. This is lht• n•asou why skin Lt~sts wilh food t•xlrat'ls pt•rmll only 
an evaluation of a small part of the vast pmhlem of alinwnlni'Y 
allt•rgy. 

llt•IJ.emyes may either contain allergenic suhstant•t•s from tlll'il' 
original ingredients or acquire them through industrial trealmcnl. 
This is e.g. the case with barley which may produce allergic symp
toms when drinking beer or when patients allergic Lo •·ye dl'inl< 
whisl<y made from rye. 

What has been said of foods applies to condiments as W(•ll. 

Pathology. 

The allergic reaction produced by food allergens is similar to thul 
produced by other substances with allergenic properties (inhalnnts, 
drugs), the histologic differences being only of a quantitative rnth<'l' 
than of a qualitative nature. 

The human organism has a limited number of ways in which tn 
react and possesses only a few physiological resources in the face of 
an immense range of physical, chemical and biological stimulnnts. 
In allergy, we are always faced with an aseptic, specific and parti
cular inflammation presenting the general characteristics com
mon to all inflammatory processes. In last analysis, perhaps, every
thing is reduced to merely quantitative differences and differences of 
combination within a sole reaction type, so far unknown. I herehy 
refer, of course, to the special case of food-induced allergy. 

Against the action of the allergenic food or as a consequence of tlw 
produced inflammatory process, the mesenchyme will react by trans
forming a part of its fixed cellular reserve, endowing it with a migra
tory and phagocitic power. This is why, after the allergenic food has 
exerted its action for a certain length of time, and in proportion to 
the intensity of the inflammation, there appears in the infiltration, 
cells which are non-hematogenous, among others also plasmocytes, 
having various missions of which we still have only slight knowledgt•. 
The plasmocytes indicate a response from the mesenchyme which 
has been called into action through the allergen. They are not char
acteristic of allergy inasmuch as they appear in all types of aggres
sion in the tissues. 

In relation to the action of the allergenic substance, distinct types 
of antibodies are formed, probably in the mesenchyme and in thco 
reticulo-endothelial system: reagins mainly found in atopic allergy 
and precipitins in the anaphylactic type. Other antibodies of the type 
that produce immunity are also formed in cases of allergy, such as 
the "blocking" or "neutralizing" antibodies which do not, like tht~ 

reagins, have the property of sensitizing the skin, and which arc 
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circulating. Jimimez Diaz and his t~ollaboralors han~ dt•sc·.-ihecl t~ir

culating microprecipitins whose ability to produce floeculalion in 
vitro serves as a basis for this special method of diagnosis. 

Symptomatology. 

Food induced allergic reactions do not always reach such an 
intensity that they cause a clinical disturbance felt by the indi
vidual and which can be observed objectively by the physician; the 
histologic reaction may indeed occur silently. In some cases there is 
"restitutio ad integrum', while in others, after a certain length of 
time, definitive organic lesions are produced. In these latter cases the 
result is a diminution of the adaptive function of the affected organ, 
in which the insufficiency only appears clinically when these organs 
are called upon to act at optimum under conditions of maximum 
stress. At other times, even during the process of adaptation to vital 
circumstances, considered as normal and habitual, the failure or 
deficiency of the organs may become evident, and that is when the 
"state of illness", which has started long before in a silent form, 
becomes apparent. It is in this manner, for instance, that some cases 
of periarteritis nodosa and endarteritis obliterans must be explained, 
although the hypothesis of allergic pathogenesis has, at present, 
much support. I have seen nasal polyps caused by alimentary allergy 
whose development started with a simple edema without any ap
preciable clinical symptomatology, and ended with a blocking of the 
nasal passages, which subsequently disappeared after the elimination 
of the offending food from the diet. I have also seen cases of multiple 
recurrent nasal polyps which required surgical removal of some of 
them, and which disappeared through a change of diet. 

The phenomenon of alimentary allergy is a functional one, but 
when occurring repeatedly in the same place, definitive organic le
sions may appear. The possibilities range from a clinically silent to a 
violent reaction involving various clinical signs and symptoms which 
can be expressed in syndromes and clinical pictures. It is to this ag
gregate of allergic reactions, that customarily the name of clinical 
allergy is given. 

Certain clinical reactions in connection with alimentary allergy 
take place with such a speed and intensity that, when coupled with 
certain physio-pathological characteristics, they permit a diagnosis 
of human anaphylaxis. 

Cases of asthma, rhinitis or neurodermatitis due to foods can, 
when a hereditary predisposition of similar syndromes is confirmed, 
allow a diagnosis of atopy. Even if the existence of common, non
reactive allergy, described by Coca, is the subject of much discussion, 
it is quite certain, however, that this extensive group of allergic re-



.\I.IMI·.N I \11\ .\Nil to.\1< llltl INTI·:STIN.\1. ,\1.1.1-:llti\' 17'/ 

ut'lio11s is hrou~hl uhn11l i11 11 mnjoril~· of t'ast•s hy foods ( lll'lil'nl'iu, 
111 i~a·aint•, ~astl'i I is, t'ol it is, suht'ulant•ous t•dt•mas, t'lt•.). 

Nothing is lllOI'C t'hangeahlc in form as llw symplomalolo!o!y of 
food-induced allergy. It does not depend on the food ilst•lf, hut on lht• 
st•llsitized organism and every allergic individual has one o1· mort• 
tissues which react with preference to an allergcnie stimulus. \Vht•l't' 
there arc various organs in a sensitized state (shod. oq.(ans), it is 
possible that some of them are prepared earlier o1· more inlenst•ly 
than others and, when brought into contact with a suffieienl amount 
of allergenic substance, they will react simultaneously or stwt•t•ssiwly 
with varied intensity, according to their distinct degree of sensitivity. 
When a patient suffers from allergic rllinitis, it is because the mut•ous 
membranes of the nose have been allergized, while in those sufl'l'l'illlo! 
from asthma, the tissues of the bronchioles are the site of scnsitizu
tion. There are patients who, after eating an egg, react with t't'zt•mn, 
whereas others may be afflicted with urticaria or migraine. 

Many different hypotheses have been proposed to explain lht• lo
calization in distinct organs. Perhaps the pre-existence of a non
allergic inflammation can bring about a condition whereby llw ul
lergic substance circulating in the blood will become localized und 
pass on to the perivascular tissue at the moment the capillaries lw
come permeable. This is how it can be explained, for instance, thul 
after an infectious bronchitis, an allergic asthma caused hy foods 
can develop. 

There are no clinical signs or symptoms which are pathognomonit~ 
for alimentary allergy. In principle, any vascularized organ can read 
in an allergic manner and on account of an allergenic food. Tlw 
phenomenon of alimentary allergy can provoke a clinical responst~ 
in any part of the body where medicine has established those arti
ficial barriers which constitute the battle-field of distinct specialities. 
That is why every physician, whatever his speciality may be, needs 
a knowledge of the fundamental principles of alimentary allergy. 

Diagnosis. 
In order to diagnose an alimentary allergy it is necessary to prow 

that at least one food is responsible for the clinical symptoms and 
that this food, innocuous to the majority of people, has previously 
been in contact with the tissues of the organism. 

The presumptive diagnosis of alimentary allergy is made on the 
basis of the patient's history. Many of them will easily connect the 
ingestion of certain foods with the appearance of cutaneous, gastro
intestinal, respiratory or other symptoms, whereas others are un
aware of this correlation. 

When during the interview with the patient, it is revealed that the 
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symptoms appeared within a few minutes after cnling a p:u·tieul:u· 
food, the skin test with an extract of the suspected food will often 
result in a positive reaction whereas they generally remain negative 
when several hours have elapsed between the ingestion of the food 
and the appearance of the clinical symptoms. The reason for this, as 
previously mentioned, is that in the first case the allergen is the food 
as such, while in the second case, it is a by-product of digestion. 

Skin tests. The tests which have given most satisfactory results are 
the intradermal tests, although they present a greater risk than the 
prick or scratch method. Patch tests are only exceptionally used in 
alimentary allergy. 

Some allergologists advocate making a great number of skin tests, 
including all the foods which comprise the usual diet as well as those 
which are only occasionally eaten, while others prefer to reduce the 
number of tests to the habitual foods. Some use also extracts of pre
digested foods. 

In order to avoid the risk of side reactions it is advisable that the 
extracts used for intracutaneous tests be standardized chemically so 
as to determine their allergic strength. It is recommended to use the 
Kjeldahl method of total nitrogen determination, a method used by 
many allergologists in the U. S. A. Even if it is correct that direct 
data on the allergenicity are not obtained, since it is not a biological 
evaluation, the results in medical practice are sufficiently good. With 
the exception of fish and dry fruits (almonds, peanuts, etc.) in which 
an evaluation of 0.001 mg. of T. N. (total nitrogen) per cc. is used, 
an amount of 0.05 mg. of T. N. per cc. is used for the other foods. 
In egg and milk extracts, a direct dilution is made, 1-100.000 or 
more for egg and 1-100 or 1-10 for milk. Taking into account that 
a test with egg extract can cause a violent reaction, it is preferable 
not to perform this test by the intracutaneous method in routine skin 
testing. In the list below are specified the foods which the author 
generally uses in his own patients in Buenos Aires. Every allergologist, 
however, should adapt this list according to the local eating habits. 

milk apple cabbage rice 
egg spinach lamb lemon 
wheat oat squash fish 
potato pea peach pear 
sweet potato tea chicken strawberry 
beef orange coffee cocoa 
corn pork tomato barley 
carrot bean lettuce 
onion lentil banana 

The belief that a positive skin reaction with an allergenic extract 
is a certitude of the discovery of the causative agent of the clinical 
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pidun~ whil'l1 is slwlit•d, has lt•nd to gmvc ('I'I'OJ's in judJ(t•mt•nl nnd 
thcJ'atH~ulit• f'nihlrt'S, whil'h have disappointed many physit'inns nnd 
palienls. 

\Vhen faced with a positive skin reaction in general, anti in this 
pal'lieular case with food extracts, it is first necessary to as('ei'Lnin 
its specificity and therefore if it is of any clinical value. Fo1· this 
reason all other substances which arc not allergenically related to 
the one which has created the state of sensitivity, should he incapable 
of producing an identical reaction. 

A specific positive reaction with a food indicates that the patient 
has become allergic to it as a consequence of a previous contact. This, 
however, does not necessarily mean that this substance is the o1w 
causing the clinical symptoms. 

\Vhen a specialist in allergy is asked for advice he is not only 
expected to give merely the results of skin tests but to give his 
opinion regarding the causes provoking the allergic illness and the 
way of treating them. The difficulty in regard to skin tests does not 
lie in the technique nor in the reading of the results, but in the choiee 
of the test to be made, their interpretation, and the establishment of 
a relation between the results and the clinical symptoms. 

Skin tests with foods can give immediate, delayed and recuuenl 
reactions. The immediate reaction reveals an allergy to an integral 
(undigested) food; the delayed one can have a relation with an 
allergenic by-product through digestion, and the recurrent reaction 
can be interpreted in both ways. 

The following remarks regarding the practical value of skin tests 
with foods should be pointed out: 

1. They are of no value unless all precautions have been taken 
which guarantee their specificity (inadequate pH, dermograph
ism, etc.). 

2. A negative reaction does not permit one to state that the in
gestion of the food will not produce the appearance of the 
clinical symptoms. 

3. They constitute only a part of the diagnosis of alimentary 
allergy; they can direct one in the detection of the offending 
food. 

4. They do not permit full information concerning all of the 
alimentary allergenic substances which have previously acted 
upon the patient. 

5. They make it possible most of the time, even though by ap
proximation, to estimate the intensity of the clinical reaction. 

6. A positive cutaneous reaction is not a certainty, nor does a 
negative one invalidate the diagnosis of food-induced allergy. 
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Tlze l'eactions of ilze micro-precipilanl.~. This nwthod has ht•t•n dt•
vised by Jimlmez Diaz and his collaborators and consists in the dt~
monstration in vitro of specific micro-precipitants. Even if somt•
what complex, this technique lies within the scope of experimental 
biochemists; the important matter is the interpretation. Considerinf.( 
that under normal conditions and even in cases of hepatic inte
grity, heterologous proteins pass through the blood stream, it is only 
logical to accept the existence of specific antibodies of the precipitat
ing type as a process of immunologic adaptation. The existence of 
anti-food micro-precipitants could indicate a biological defence, but 
it is not necessarily evidence of clinical allergy. The ingestion of foods 
that have produced micro-precipitants does not always give rise to 
clinical manifestations. Notwithstanding, the knowledge of the ex
istence of these antibodies can serve as a guide in the composition 
of test diets. 

Test diets. These diets consist of a limited number of foods of 
little allergic potentiality and known as being well tolerated by the 
patient. In regard to the short length of time they are applied, it is 
not essential that they comply with the criteria of a correct dietetics, 
contrarily to the elimination diets which, after the offending food 
has been evidenced, must be followed for a prolonged period of time, 
and require an exact evaluation as to constitution, quantity, ade
quacy and balance. 

Taking into account that the types of food vary from one country 
and region to another, these diets will differ accordingly. The physi
cian must adapt his method by introducing such modifications as 
circumstances require: age, constitution, economic situation, dietary 
habits, financial possibilities, etc. Every case presents an individual 
problem requiring particular consideration. 

Test diets have exclusively a diagnostic purpose, but can, under 
certain circumstances, turn out to be therapeutic from a symptomatic 
point of view. It is important to use them with care and not to 
prolong the dietary restrictions over a long period of time because of 
the risk of inadequate nourishment, which may result in serious con
sequences. Five days might be sufficient, or one or two weeks might 
be necessary, all according to the prevailing circumstances. 

Rowe, in particular, has emphasized the method of alternating 
diets. This consists in prescribing a well outlined diet to the patient, 
which after a few days and according to the results is changed to 
another well defined one. When cure or evident improvement has 
been obtained, and in accordance with the observations made, the 
diet is enlarged with other foods which have proved to be tolerated. 
When a diet turns out to be harmful the allergenic substance among 
the components must be determined. 
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Hiulu•l pt·esniht•s u \'1'1)' rt•slridt•d did lo ht• followt•d for f0111' du~·s 
•·ousisliug of only a ft•w foods. Then, using. spedal food lt'sls, hi' 
prot•t•eds with a eareful study of the variations in Llw arlt~l'inl pulst• 
and of the clinical reactions with the object of identifying Llw offt•nd
iug foods. This technique is complicated and requires spcl'ialtt·aining. 

Coca's method relies on the pulse rate. According to this aulhot', 
when there is an alimentary allergy of the IWil-l''eaclive l1JfJt~, a slight 
o1· marked tachycardia is produced which permits idcnlifiealion of 
the causative agent. This technique is also complicated, time consum
ing, and requires special conditions for study. 

The method of subtractions and additions consists of omitting 
f1·om the diet the foods which most frequently cause allergy. Af'lt~t· 

a variable number of days, the eliminated foods are added again and 
Lhe results of elimination and reincorporation are noted. The midi
lion of new foods can be done either individually or in groups, tw
cording to the circumstances. The time of observation for each IH'W 

addition can be 24 hours or extended over two or more days. Tlw 
allowed quantity of the food as well as the number of times it is to 
he eaten is variable and depends on many factors which arc im
possible to outline here. 

Vaughan proposed the exclusion of groups of foods which aJ't~ 

botanically related. This has proved useful in the case of cereals, hut 
was not found to be practical with other groups. The pattern of tlw 
allergic vegetable substances is interrelated in a way which is not 
always in accord with the morphological classifications used hy 
botanists. 

Sanchez Cuenca advocates, in certain cases, a water diet for 4X 
hours. Less restricted diets permit in addition to water, glucose, 
amino acids, mineral salts and olive oil. 

In establishing a minimum diet, the clinical picture, the age of the 
patient, his state of nutrition as well as the psychological aspects and 
eating habits, should be taken into consideration. 

In cases of allergic syndromes of moderate intensity it is advisable 
to use not too restricted diets without limitations as to quantity. The 
choice of the foods should be made amongst those which are statistic
ally known of producing the least number of allergic cases under the 
conditions in which the patient lives. Among many possible diets I 
have prepared the following for my own patients in Buenos Aires: 

Breakfast and light lunch: 

tea, sugar, 
ham, olives, corn, walnuts, almonds, 
honey, compote of pears or peaches. 
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Dinner and supper: 

soup from permitted vegetables, 
pork, Iamb, chicken, 
sweet potatoes, squash, carrots, turnips, celery, green peas, 
lentils, lettuce, onions, 
porridge, cornstarch, 
peaches, pears, apples, bananas, grapes, 
jam and compote of the permitted fruits, 
compote of sweet potatoes and squash, 
water, olive oil, salt, sugar. 

During the investigation period, the choice of the foods is more im
portant than the quantity. This does not mean that there is not a 
quantitative threshold, but this is more of a problem in the thera
peutic type of elimination diets. 

Some allergologists prefer to compose the test diet according to the 
results of the skin tests, permitting those which gave a negative re
action and omitting those which gave a positive one. Others rely on 
the case history and exclude those foods which, according to the 
patient's experience, have caused symptoms as well as those which 
are botanically or allergically related to them. 

Urbach has devised the method of the propeptans. This method 
has proved useful to some authors, while it gave discouraging 
results to others. It is costly, requires sufficient competence and the 
possibility of being able to procure the specially prepared propeptan·s. 

Prognosis. 

The state of allergic sensitivity, once established, generally lasts 
throughout life although some patients occasionally experience a 
spontaneous disappearance of the allergic condition. It is, doubtful 
if this occurs in a definitive form; in the great majority of cases, as is 
met in certain forms of alimentary allergy, the repeated ingestion of 
the causative food will produce the allergic symptoms, even if it has 
been eaten without any inconvenience whatsoever for many months 
or years. These facts cannot be anticipated when making a prognosis, 
but they must be pointed out as a possibility. 

Whatever may be the clinical manifestation of alimentary allergy, 
the prognosis will depend on various factors including: the compe
tence of the physician, the mentality of the patient, the nature and 
ubiquity of the allergenic substance, the intensity and time of ex
posure to the food, the degree of allergic sensitivity, the interest of 
the patient in his own cure, as well as the possibility of undergoing 
an adequate treatment. 

A patient who is not able to follow the dietary instructions and 
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who dom1 not nsslsl lh1• ph~·sil'ian with Jlt'l'sonnl ohsi'I'Vnlions, dl· 
n1inislws Llw possihilily of ht~ing eu•·ed. 

A distinction should he made between a eure of Lhe synd1·onu•, in 
llw sense of a suppression of the clinical pidurc, and an imp•·ovt•
nwnl in the allergic state. The prognosis of the forme•·, whkh is of 
immediate interest, is excellent as long as the eause ean he eli
minated; the patient stops being ill even if he eonlimws lo Ill' 
allergic. 

More reserved is the prognosis in neurotic patients, as psyehogt•ni•~ 
reactions of the organism, through conversion or conditional reflexes 
ean clinically be very similar to those of an allergic nature. They may 
complicate the latter or succeed them and thereby cause apparent 
failure in the treatment. 

In case of pure alimentary allergy without complications no•· Uw 
involvement of allergens of a different nature, the prognosis should 
he favourable provided the technique of anti-allergenic therapy is 
mastered and the patient is cooperative. When other etiologic fadm·s 
intervene, such as inhalants or bacteria, the prognosis is conditi011l'd 
to some extent by the possibility of treating those successfully. 

Treatment. 

The treatment of alimentary allergy consists primarily in tlw 
elimination of the offending food or foods from the diet. This ah
stinence must be carried on for a variable period of time, lasting nl 
least several months, in order to allow a spontaneous improvement 
of the allergic sensitivity. In the immediate reacting type of food 
allergy the elimination may last for all time. 

As a rule the results of hyposensitization, either parenteral or hy 
the ingestion of increasing quantities of the allergenic food, have been 
disappointing. 

The author is not in favour of the method of skeptophylaxis con
sisting in the ingestion of a small quantity of the offending food one 
hour before a meal comprising the same food, nor with the method 
of polypeptones specially prepared for producing skeptophylaxis. 
Without doubt these procedures have permitted the ingestion of the 
allergenic foods without major inconveniences, but as no opportunity 
is given for spontaneous hyposensitization, (which I prefer to call 
hypertolerance), it is necessary to continue throughout life the ad
ministration of peptones before eating the food. This method might 
prove temporarily practical, but it is not a safe procedure, nor is it 
totally satisfactory. 

The symptomatic treatment of alimentary allergy does not differ 
from that of other allergic syndromes. Adrenaline and substitutes, 
ACTH, adrenocorticoids, derivatives of theophylline and the syn-

31* 
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thetic antihistamines arc the drugs of dwice in cmcrgcnt'y treatment. 
In exceptional cases, where the avoidance of the offending food is 

not possible, one can try to raise the tolerance for it. Even if, for the 
moment, it will not be possible to obtain a true suppression of the 
acquired specific sensitivity, one can bring about a raise in the tl11'cs
hold of tolerance. This does not mean a higher resistance, so for this 
reason I prefer to use the term "hypertolerance" instead of "desensi
tization" when referring to this treatment. 

The use of foods which have been industrially treated or modified 
have made it possible to tolerate greater quantities of the allergenic 
foods. This, for instance, is the case with powdered milk that has 
been predigested and condensed, and also with caseinates of calcium. 
There are, however, some patients who will not derive any benefit 
from this physical change in the food. The drying process will, to a 
certain extent, diminish the allergenic property, but does not sup
press it entirely. It is, nevertheless, worthwhile trying. The method 
of boiling milk for half an hour and replacing the amount of water 
which has been evaporated, has given satisfactory results in many 
cases. With infants it is preferable, of course, that cow's milk be 
replaced by human, goat or donkey milk but it should be remembered 
that certain allergenic ingredients can pass through the mammary 
filter and that the infants may suffer from an allergic reaction due 
to a food eaten by the mother. 

Rinkel recommends that after a long period of exclusion the of
fending food should be reintroduced once or twice a week in normal 
quantities for a period of a few months, according to the degree of 
tolerance, and never more than once in a single day. As a further 
prophylactic measure he recommends to vary the quantity of the 
foods. 

If, in a diet, the elimination of a particular food is prescribed, this 
applies of course, at least in the beginning to all of the products 
derived from it, whether industrially treated or manufactured, as 
well as to all food preparations in which it is contained. In cases of 
milk sensitivity, for instance, cheese, cream, butter, milk bread, milk 
sauces, desserts made with milk, etc. must also be prohibited. Only 
after having made certain that some by-products can be eaten with
out risk, can the physician allow their reintroduction into the diet. 

GASTRO-INTESTINAL ALLERGY 

Etiological Factors. 

Foods and drugs are the most frequent causes of gastro-intestinal 
allergy. The intestinal system possesses a rich and varied pathogenic 
and saprophytic flora, together with fungi such as Candida albicans 
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lllld othl'l' fl'rllll'lltllti\'1' lii•Wilts whil'h all (IOSSI'SS ulll'l'lo(l'llil' propl'l'til'~ 
und have Lo he talu•n into I'Oilsidl•r·alion whl'll 11111ldlllo( 1111 11111'1'1-(il' 
inv1•sti~alion. lnll•slillal parasites, wlwlht•r· mal·r·os1·opi1· 1'.1-(. t11p1•· 
wor·ms and nematodes, or mieroscopil' sul'h as alliOI'hal', may 111'1 ill 
the same manner. 

Microorganisms found in other parts of the or·ganism, for insllllll'l', 
tonsils, bronchi, teeth, paranasal sinuses and even in the skin, must 
also he considered as possible causes of allergy of the gaslro-inll'slinnl 
lrad, until the contrary has been proved. 

Injected substances, such as insulin, vaccines, antihioties, sulpho
namides, hepatic extracts, insect bites, etc., can cause local alh~r·lo(il' 

reactions in the digestive system. The same applies to aller·gcnk I'X· 

lmcts injected subcutaneously during desensitization treatment. 

Pathology. 

At present there is no histological picture which is pathognomonil' 
of allergy. This means that the pathologist, without knowlcdgl' of lh1• 
circumstances which have caused the inflammation in the tissr11•s 
he examined on a slide, is unable, in this way, to make a safe diaf(no
sis of allergy. We must at present resign ourselves to the fact lhnl 
even if the allergic inflammation is characterized by an increas1•d 
amount of eosinophil cells, this only permits a presumptive diagnosis. 
In order to obtain a confirmation, we must therefore consider· llw 
circumstances which have caused the aseptic and specific inflamma
tion characterized by a high content of eosinophils. 

Every inflammation implies: 

Vasomotor phenomena, 
disturbance of the capillary permeability, 
disturbance of the interstitial perivascular ground substance, 
disturbance of the lymphatic circulation, 
excitation of the nerve endings, 
cellular activity of the mesenchyme, 
spasm of the smooth musculature. 

The stomach and intestines constitute a long membranous canal 
into which flow the secretions of the glandular organs, the liver and 
pancreas. The digestive tract, which is susceptible to inflammatory 
reactions and for that reason subject to intense congestion by capil
lary vasodilatation, and to edema due to disturbance of the pernwa
bility of the interstitial ground substance of the tissues, can be the 
site of clinical symptoms, characterized by a diminution of the in
testinal diameter and a reduction of the sphincters (cardia, pylorus, 
Oddi), causing stasis, obstruction, colic, vomiting, etc. 
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When the allergic inflammation affects tlw digestiw syslt•m it will 
create various symptoms, signs and syndromes, and as UwsP t•an ht• 
clinically similar to those produced by other diseases, they rettuit'(' 
a careful differential diagnosis. In this respect the possibility of an 
allergic origin should be considered from the beginning and the diu
gnosis should not be made per exclusionem. 

Diagnosis. 

In order to make the diagnosis of allergy when faced with a gastro
intestinal clinical picture it is necessary to identify the etiologic 
factor and to establish that this substance, innocuous to most people, 
has been in contact with the tissues of the digestive tract at a previous 
time. A substance which has acted allergenically, and tissues of the 
digestive tract which have been qualitatively altered in their manner 
of reacting, are two indispensable factors for producing the clinical 
picture of digestive allergy. 

The fact that a patient is allergic does not imply that his gastro
intestinal complaints will be of an allergic nature. He may be allergic 
to milk, for instance, causing an eczematous skin le·sion, but his di
gestive tract might not be allergized, or he may develop pollen asthma 
and suffer from an enterocolitis or a gastritis of a nonallergic nature. 

The diagnosis of digestive allergy can either be based on a pre
sumption or be established with certainty. 

Presumption of Allergy. 

As the allergic reaction takes the form of an inflammation, any 
aseptic inflammation in the digestive tract permits a presumptive 
diagnosis of allergy. The presence of eosinophil cells in the tissues, 
secretions and/or excretions from the digestive system, as well as an 
increase in the blood eosinophilia are also presumptive but not 
pathognomonic signs. A personal or family history of allergy sup
ports the presumption. 

Another method of making a presumptive diagnosis of allergy is 
by exclusion of all other possible etiologies, infection, intoxication, 
neoplasms, etc. This should, however, be only an exceptional pro
cedure. When faced with a characteristic clinical picture the possi
bility of an allergic origin should be considered from the beginning 
and investigations made accordingly. 

When a digestive manifestation appears to be related by cause and 
effect to a substance which does not have any pathogenic action, 
whether a normally consumed food or a drug in a therapeutic dose, 
it is suggestive of allergy. 

The same applies when the symptoms improve or disappear upon 
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nclminislrnlion of udn•unlint•, t•pht•driut•, s~·nllwlit• nnlihisluruilll's, 
ACTII or· pn~dnisorw. 

t:t•l'luintu of AllergiJ. 

As Lhcrc arc no pathognomonic signs of allergy one eannol mnlu~ 11 

t·t•rlain diagnosis of allergy unless the allergenic suhslancc has hcen 
identified or tests have been made proving its specific palhogenie 
adion. 

These have been summarized hy Sulzberger in the following 
lll:tnner: 

t. A positive elimination test: an improvement or disappearance 
of the clinical manifestations, in the course of a reasonable 
period of time after the elimination of the suspected allergen. 

2. A positive reappearance test: the exacerbation or reappearant~t! 
of the manifestations in the course of a reasonable length of 
time after the reintroduction of the suspected allergen. 

3. Complete cure or improvement as a result of specific treatment 
against the suspected allergen. 

4. Favourable effect of a treatment, recognized as being effeclivt• 
against diseases produced by microorganisms, suspected of 
being the cause of the allergy. 

5. The existence of immunity reactions or characteristically 
changed responses, before a clinical or experimental reinfection. 

As an allergen is any substance which will specifically cause a 
state of allergy, then in a case of presumptive allergy, a substance 
which will fulfil all or some of these conditions, especially the first 
two requirements, can be considered as the cause of the allergy. 

The differential diagnosis is difficult if one takes into account the 
number of factors capable of producing a similar clinical symptom
atology. Moreover the digestibility of the allergenic foods will com
plicate the problem, as does the probable formation of new allergens 
from basic foods, and the existence in the intestine of bacteria, para
sites and fungi of which little is known. Putrefactions, fermentations, 
infectious enteritis, neoplasms, digestive insufficiencies, psychogenic 
influences, etc, constitute some of the factors which must be taken 
into consideration. 

Treatment. 
The treatment of food allergy, regardless of its localization, has 

been delt with in the first part of this chapter, and the same applies 
to allergy of the digestive tract caused by foodstuffs, condiments and 
beverages. 
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Treatment of allergic manifestations of the digeslin~ lrad t•aust•d 
by germs and fungi consists essentially in the administmtion of anti
biotics and antimycotics. In case the septic origin is localed oulsid<• 
the digestive tract, it should he treated by medical or sm·gical means. 

If a drug is the cause of the allergic manifestation, it should he 
completely avoided by ingestion, injection or any contact, whether 
vaginal, conjunctival or cutaneous. 

Adrenoeorticoids and ACTH should he used with caution in cases 
of digestive allergy. In patients with a previous history of gastritis, 
ulcers and hemorrhages, there is a relative contra-indication which 
will develop into an absolute one if these symptoms are active at the 
time of treatment. 

Symptomatic non-specific medical treatment is indicated in al
lergic syndromes provided the patient is not allergic to the drugs he 
is prescribed. 

An effective psychotherapy is important particularly in those pat
ients who, after having been afflicted with allergic digestive syndro
mes for a certain period of time, have trouble with their conditioned 
reflexes and mental difficulties of adaptation or even neuroses which 
will make the symptomatology, diagnosis and treatment more com
plicated. 

Allergic Gastritis. 

The following signs and symptoms may be produced by an allergic 
process taking place in the stomach or outside the gastro-intestinal 
tract and exerting its action by a neurogenic way. 

Clinical symptoms: nausea, vomiting, ga·stralgia, postprandial 
drowsiness, acidity, gastrorrhea, cardiospasm, colic, hematemesis, 
pyrosis, regurgitation, belching. 

Radiologic signs: defective filling, spasms, hyperkinesia, pseudo 
"niches", signs of inflammation of the mucous membranes, dis
appearance of the folds of the mucous membranes, atony. 

Gastroscopic signs: congestion, edema and swelling of the mucous 
membranes, submucous hemorrhages. 

Laboratory findings: hyper-, hypo- or anacidity. 
The symptoms may vary in intensity and appear either immedia

tely or some minutes or hours after the ingestion of the offending 
substance. When the allergen is eliminated, the symptoms will dis
appear after a variable length of time. 

General symptoms, such as fatigue, asthenia, irritability, nervosity, 
a feeling of intellectual inferiority, mental unhalance, etc. can in
directly he the result of an allergic gastropathy. 

Edema of the mucous membrane and spasms of the gastric muscu
lature are the characteristic signs of an allergic process which can be 
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t•vidt•JH'I'd hy llw f.(nslrost·opisl o1· hy lht• radiologist hy mixinlo( lh1• 
nll•·•·w•n with tht• •·onlrast llll'dium. The (li'I'St'lll'l' of t•osinophil l't•lls 
in llw gast1·ie juices is also a t•haraderislie finding. 

llemol'l'hages and JH'erosis may at limes he prodtll'Cd hy a Sl'\'l'l'l' 
allergie reaction and an intense, prolonged allt~rgie inflammation may 
also eause atrophy of the glands of the mucous memhr:mc, n•sulling 
in anacidity. 

The following facts will permit the physician to malw a Jlfl~.WIIIJI· 
I ive diagnosis of allergic gastritis. 

Improvement or cure obtained by a change in diet or the elimina
tion of a drug the patient was using. 

Positive skin tests of the immediate or delayed type with food 
extracts, bacterial substances, fungi, organic extracts, antibiotics, ell·. 
with which the patient had come into contact at the time. 

Aggravation produced by a particular diet. 
The failure of all therapies used to cure a gastric syndrome whil'h 

erroneously was not considered as allergic. 
Ulcerative gastritis which is not improved with a milk !liel (a 

possible sensitization to milk and its derivatives). 
A personal or family history of other allergic manifestations stwh 

as a·sthma, eczema, urticaria, hay fever, Quincke's edema etc. 
The finding of a blood eosinophilia. 
\Vhen previously certain foods have not been well tolerated. 
\Vhen the symptoms are improved by synthetic antihistamiJH'S, 

adrenaline, ephedrine, or adrenocorticoids. 
When the erythrocyte sedimentation rate is normal. 

The following facts permit a reliable diagnosis of allergic gastritis: 
Cure or evident improvement of the symptoms after a sufficiently 

long period of adequate administration (ingestion or injection, etc.) 
of the suspected allergenic substance. 

Cure or improvement in the clinical picture obtained through a 
specific treatment directed against the suspected allergenic substanet•. 

The evaluation of the signs and symptoms by the case history and 
the clinical radiologic and laboratory findings make it possible to 
establish a presumptive diagnosis, while in order to make it a certi
tude, it is absolutely necessary to identify the causative factor. 

In the case of allergic gastritis caused by drugs, their elimination 
is the final solution to the problem. The same applies to condiments. 
When it is a question of germs from foci of infection, the elimination 
of these if possible, is the best procedure. 

When the causative food belongs to the category of those which :ue 
not indispensable or at least rarely eaten, one can use the treatment 
of hypertolerance, which is prolonged and requires the cooperation of 
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the patient; a favourable result can, however, not he pn~dkll~d or 
guaranteed. Treatment in this case should start with a small quantity 
of the causative food, either in aqueous solution, in powder form or 
prepared in the same way in which it is ordinarily eaten. The quan
tity should be gradually increased every day according to the amount 
which the patient has been able to tolerate. 

It is not possible to establish if the administration per os is better 
than by injections (intra- or hypodermic), but the first method is 
without doubt less dangerous. Fatal accidents have occurred with the 
injection method and this has never happened with the administration 
per os correctly carried out. Quite frequently, after months of treat
ment, whatever the chosen method might be, the result is a complete 
failure. 

Gastric and Duodenal Ulcer. 

Gastric and duodenal ulcers have been considered by some authors 
as having an allergic etiology. It is the author's opinion that they may 
be the consequence of a Shwartzman phenomenon located in the 
submucous membrane, or of an intense allergic inflammation of the 
mucous membranes with necrotic centers which later, by the action 
of the digestive juices on a certain area of the tissues without de
fence, will finally become ulcerated. In such cases, from this point 
of view, the ulcer would be a complication, the allergic phenomenon 
constituting the first phase of a process in two stages. As far as this 
problem is concerned we are, however, dealing with hypotheses. 

Gastro-Enteritis. 

In dealing with the subject of allergic gastritis the clinical con
sequences of the allergic reaction located in the stomach have been 
described. Rarely, however, is a gastric reaction found without parti
cipation of the intestine; in practice most frequently a combined 
gastric and intestinal symptomatology is observed. 

Entero-Colitis. 

The allergic inflammation located in the intestines may cause con
stipation, diarrhea, colic, anal pruritus, acute abdominal pain, appen
dicitis, intestinal obstruction, ulcerous colitis, etc. 

The chronic but not very intensive allergic inflammation may be 
the cause of constipation; in such patients a diet in which the offend
ing food has been eliminated will result in a normalization of the 
intestinal function. It is for instance not exceptional to hear from 
patients with other allergic manifestations due to alimentary causes 
that their digestion has been improved at the same time as they were 
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rc•lic•\'l'd of llu·ir usll111111 or I'I'ZI'IIIII IH'I'IIUSI' tlll'y W!'l'l' put 1111 11 dll't 
h,v llw physician. lL mif.(hl h1• that Llw constipation has IH'I'n I'Un•d h,v 
llu· indired action of an improvenwnt in Llw general 1-(nstr·o-inl!•slinul 
c·orHiilion or· for other reasons, hut it is, after all, l'<•rtnin thnl t'VI'II 
if it is not prudent Lo make the diagnosis of alleq.(ie eonslipalion, it 
rnay he included among the symptoms of a more general pidur·1~ of 
gastro-intestinal allergy. 

[)iarrhea is a symptom which is more often connected with an 
allergic phenomenon. It may start a few minutes after the ingPslion 
of a particular food or not until some hours later. Positive skin 
reactions with food extracts may or may not be found. By means of 
X-rays, using contrast media to which the allergenic food has h<'<'ll 
added, it is possible to evidence the processes of hyperperistalsis and 
even of spasms and edema which explain the diarrhea, the constipa
tion and the partial obstruction, in rare cases even developing into 
occlusion. It is difficult to find eosinophil cells in the feces in cns<•s 
of severe and very liquid diarrhea; it is however recommcndahle to 
make the examination and when found, they are an excellent hasb• 
for a presumptive diagnosis of allergy. 

Intestinal colic may be the result of the attempt of the intestine to 
overcome an allergic edema which partially or totally obstructs LIH' 
lumen of the intestine, or it may be the consequence of the action of 
chemical transmitters on the smooth muscle fibres of the intestines. 
It is sufficient to remember the discharge of histamine and acetyl
choline in the area of an allergic reaction, which also explains tlw 
gastric hyperacidity. In some cases of intestinal occlusion with an 
"acute abdomen", the laparotomy has shown an extensive edema and 
serosity in the affected zone. The opportune administration of adr·e
naline has made it possible in some cases to avoid unnecessary 
surgical intervention. 

The existence of acute and chronic appendicitis of an allergie 
nature must also be admitted. The differential diagnosis with an 
infection is difficult and is a great responsibility. When in doubt, 
it will be wise to incline in favour of a diagnosis of infection. Sooner 
or later a pure allergic appendicitis will favour anyhow the develop
ment of a secondary infection. Even the most experienced physician 
cannot make a safe diagnosis of an allergic appendicitis at the heel
side of the patient and on the basis of the case history only. Never
theless the existence of certain facts and a previous knowledge of th(~ 
patient will permit a competent diagnostician to arrive at the con
clusion of a presumptive diagnosis of allergy. 

Even if it is not possible to ascertain that all cases of ·chronie 
ulcerous colitis or the totality of their symptoms are of an all<'rf.(il' 
nature, it is, however, certain that many patients are cured or ex-
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perience a marked improvement when an offending food has hPPn 
found and then eliminated from the diet. In these cases the infcdion 
will act as a concurrent cause together with the allergy and com
plicate the clinical picture. The possibility also exists that the 
colitis may be the consequence of a bacterial allergy complicating 
a primary infectious colitis; in this case the allergic inflammation 
prevents the cure and will favour the ulceration as a consequence of 
the action of the digestive juices and other irritating and proteolytic 
products of the intestinal contents. Treatment with adrenocorticoids 
combined with antibiotics has given excellent results, and this is, 
perhaps, due to the fact that the adrenocorticoids eliminate the ede
matous and infiltrative allergic barrier and thus permits the action 
of the antibiotics. In the present state of our knowledge we ought not 
to send patients to the operating table for ulcerative colitis without 
first having made a thorough study of the allergic component of this 
disease. 

A rectoscopic examination will provide important information in 
regard to the condition of the mucous membranes. 

ADDENDUM 

Stomatitis and glossitis can be of an allergic nature, they are char
acterized by redness, prurigo and edema. Their differential diagnosis 
from other forms may be difficult. 

The majority of cases of pharyngitis are due to bacterial allergy. 
In addition to pruritus, a slight mucous secretion, an edematous as
pect and congestion of the adenoids will be found. 

Some of the symptoms which trouble certain patients with gastric 
allergy correspond, in part, to esophageal allergy, e.g. the feeling of 
a lump in the thorax and dysphagia. 

It is very probable that certain cases of hepatocellular jaundice 
have an allergic origin. The interlobular tissue may constitute an 
excellent shock organ, and the edema located there may cause com
pression of the biliary intrahepatic ducts and also changes in the 
metabolism and nutrition of the hepatic cells causing jaundice 
through biliary intrahepatic compression. 

Painful epigastric syndromes and vesicular colic have been ob
served in the absence of biliary lithiasis as a result of alimentary 
allergy. Furthermore, after cholecystectomy, some patients con
tinue to complain of the painful syndrome of the right hypochon
drium which had motivated the surgical intervention and which in 
certain cases could be cured by the elimination of an offending food. 
We now have sufficient experience to justify the necessity of making 
an allergic examination in all patients suffering from colic or a 
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painful VI'Nil'llllll' ~~·lllil'ollll' lwfon· suhmitlin~ th(•lll to su•·~··•·y. 1'\'1'11 
if lh<'l'<' are si~11s of lithiasis or of inf(•(•tion of llw gall hladd(~•·. Th(• 
:tller·gie fador may he Lhe only cause or he a partial OIH', and hoth 
hypolhcsis should he clarified before running the risk of an opel'll
tion. 

The existence of allergic pancl'ealilis has been considered and may 
he possible. The difficulty lies in the diagnosis and in the ascertain
ment that the whole process has exclusively an allergic origin. It is, 
however, important to take allergy into account either completely 
or in part. 
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ALLERGIC CONDITIONS OF THE EYE 

By 

VERA B. wALKER 

London 

Intensive studies on the nature of allergy and anaphylaxis during 
the last ten years have convinced most of us that while any or all 
of the tissues of the human body may be involved in the trauma of 
an allergic attack, it is not only not usual, but indeed rare for the 
whole body to be involved at any one time. Rather does one organ, 
as the lungs or the nose, takes the "shock" of the attack, or indeed 
just one type of tissue or group of cells of one organ, as possibly the 
mucous membrane of the turbinate area of the nose or the glome
ruli of the kidneys. The eye is no exception to this, since an allergic 
response may appear as unilateral or bilateral conjunctivitis, kera
titis, iritis, choroiditis, etc., or two or three of its tissues may be in
volved simultaneously. Why a given tissue should become the cen
tral or shock tissue at any one time is not clearly understood, but 
perhaps the most generally accepted explanation is that of some 
previous trauma, either prenatal or postnatal, involving the affected 
part. Such trauma might be due to infection, to biochemical upset, 
or to psychological catastrophe. There seems no doubt that nerve 
tissue, either central or peripheral, may be the apex or allergic abuse 
on many occasions not always easily distinguished from other types 

. of disease of the nervous system. 

Investigation. 

As in other branches of medicine, so in ophthalmology some con
ditions are now accepted as often, if not always, due to allergy; some 
as occasionally due to allergy, while in some the allergy may be 
suspected but very seldom able to be proved. The investigation of 
allergic conditions of the eye differs very little from those involving 
other organs, though greater caution is recommended in any positive 
local diagnostic tests, such as attempts to prove a suspected allergic 
cause by giving a provocative dose of an allergen, e.g., applying pol-
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lc•u f.(rnius lo ll11• c·ou,iunl'livn wh('ll inv('slif.(nlinf.( 11 c•ns•~ of t•onjtllll'· 
livilis durinf.( lh(' hay fcvl'r Sl'ason. The provoenl.iv1~ inhnlnlion of 
allergens sueh as feathers or animal danders may p1·e•·ipilnlc 11 

dangerous increase in pressure in a case of acute closed-angle glnu
l'oma. It is perhaps not sufficiently well-known that palients aller·gil· 
lo grass pollen may have their most severe recurrences of glaucoma 
during the late spring or early summer, usually, hut not nccessal'ily, 
accompanied by rhinitis and conjunctivitis. 

As in all branches of specialized medicine accurate history laking 
is of paramount importance. There are thousands of possible aller
gens for any one patient, and one cannot do thousands of skin tests 
or even hundreds of trial diets on each patient, so a lead must Ill' 
obtained from the history. In all cases of recurrent disease when• 
allergy is suspected, details of the first attack, such as the season of 
the year, the time of day or night, foods eaten during the previous 
eight hours, contact with unusual drugs, atmospheric dusts or 
moulds, wood preservatives or paints, artificial fertilizers or wcl•d 
killers should be recorded. Social stress, more often mental than 
physical, may be the trigger factor which turns a minor subclinical 
allergy into a major one and so precipitates an attack of keratitis 
or iritis. If an ophthalmologist wishes to be his own allergist, then he 
must be his own psychologist too. Financial burdens, family jealous
ies, or difficult relationships with one's superiors at work may he 
the immediate cause of a given attack at a given time and place, hul 
would not be the real underlying pathology of the disease. Altcm
ating manifestations of allergy must be noted; e.g., although an
kylosing spondylitis and iritis are often associated in the same pa
tient, the acute exacerbations of the two do not occur simultaneously, 
but rather as alternating pathologies. This has its parallel in the 
alternation of eczema and asthma, of asthma and rheumatoid arth
ritis, or of migraine and psoriasis. 

Skin tests are of great importance when carried out by a fully 
trained allergist using carefully prepared test solutions. It needs a 
highly skilled technician to prepare testing solutions of the common 
foods which do not contain some small quantity of free histamine. 
The presence of histamine has caused many extracts to be so far 
diluted that no true selective results could be obtained. As the con
junctival and corneal epithelium form a sufficiently dense cloak to 
protect the other ocular tissues from atmospheric dusts and pollens, 
one can readily appreciate that most allergic diseases of the eye 
(other than conjunctivitis and superficial keratitis) are due to some 
endogenous process. It has been fashionable during the last twenty 
years to look for, and often find, some positive allergic response to 
bacterial proteins as a cause of non-granulomatous uveitis; and to 
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look for, and not find, such a response as a cause of kt•J·alilis, l'iliH•J' 
interstitial or of the rosacea type. That foods arc even mo1·c oflen 
the cause of iritis than bacterial proteins arc, has been dcmonsll'alcd 
recently, especially in those cases of recurrent iridocyclitis associated 
with chronic indigestion or with chronic rheumatoid arthritis. 

A trial dose of histamine as a diagnostic test, when given by electro
phoresis with a standard direct current for a varying time, so very 
helpful in an asthma clinic, has its uses in eye conditions as well. 
It is extremely useful in helping to decide whether a given patient 
with headaches or dizziness is really suffering from a true allergic 
migraine or from an allergic Meniere's disease, but is to be used 
with caution on patients with potential iritis, retinitis, glaucoma or 
other possibly irreversible processes. It is unwise to increase the dose 
beyond the point where a generalized histamine flush develops. The 
delayed, intracellular type is not exhibited by this test. Recently, 
it has been established that a patient who gives a clear positive 
selective allergic response to his skin tests of some inhalant or of 
some food, may exhibit either the immediate or the delayed type of 
iritis, as his own particular clinical manifestation of that allergy, 
that is, if the iris is his "shock" tissue. So far, there has been no 
demonstration that these two types exist simultaneously in the same 
patient, though there is no proof that they do not. 

Treatment. 

As in investigation of ocular allergy, so in treatment should there 
be little difference from the methods employed by clinicians respons
ible for the management of asthma, eczema, etc. It is very important 
for ophthalmologists to realize that a patient with allergic asthma or 
allergic migraine may present with recurrent corneal ulcers which 
may, or may not, be due to the underlying allergic state of the pa
tient. As in all recurrent diseases, the clearing up of the present 
attack and the prevention of any future attacks are two different 
problems. Skin tests for allergy should be included in the routine 
investigation of any patient where no definite infection or systemic 
disease has been proved as the cause of his ocular condition: but 
even when a positive allergen has been found, a period of at least 
four weeks avoidance of that substance or substances is necessary 
before one can say that it may be playing a part in the etiology of 
the recurrent ocular symptoms. During that month, a short period 
of a few days treatment with either antihistamines or steroids is 
permissible. This should help to distiguish the type of lesion as 
either the extracellular, immediate type which responds to systemic 
antihistamine treatment, or the intracellular, delayed type which 
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rc•sponds wt•ll lo hydroC"orlisollt' ol' olht•l' slt'roids. 11 is iiii(Hll'lulll 
lo l't'llll'lllher lhal while antihistamines lot'ally or hy lllOlllh will 
oct·asionally relieve a conjunctivitis, keratitis, etc. dut' lo almm;
pllt'rie dust, mould or pollen, they often will not do so when a food 
is the offending allergen. In food allergy the mucous lllt'lllhranes of 
the gastro-intestinal tract are often oedematous and may not ahsorh 
medicaments given by mouth. A more rational method is to gi w 
one millilitre of Anthisan or Phenergan by intramuscular injedion 
every twelve hours until relief is obtained, to a maximum of six 
millilitres. 

In the more external of the ocular lesions, eye drops or ointments 
of Antistin, adrenalin, ephedrine, hydrocortisone, etc., may removt• 
the symptoms temporarily, but will not prevent the recurrence of 
trouble. For the more deep-seated lesions antihistamines or steroids 
hy injection are quicker and more effective in their action. As soon 
as the lesions have been healed by a short course of local or systemic. 
treatment, and have not recurred during the weeks of "avoidance" 
of the suspected allergens, it is necessary to consider preventivt• 
measures. These may be: 

( 1) by continued "avoidance". 
(2) by one or more courses of desensitizing injections. 

or (3) by frequent treatments with histamine by electro
phoresis, to reduce the allergic state of the patient. 

Preferably, especially in the case of those potentially blinding 
diseases as rosacea keratitis, or recurrent iridocyclitis. A combin
ation of all three methods cannot be too strongly recommended. Of 
( 1), all that need be said is that much general knowledge and com
mon sense is required to know how to avoid, strictly, any given aller
gen. Much better results will be obtained with (2) if the substances 
being injected are avoided while the desensitizing course is in pro
gress. The same applies to ( 3), especially since the offending allergen 
acts as an uncontrolled liberator of histamine into the "shock" 
tissues. Histamine as a therapeutic agent has been used on and off 
for many years, but only recently has a satisfactory and easily con
trolled method of application been used on many ocular patients. 
Details of this method were published by Walker in 1953 for the 
treatment of eczema, and in 1957 for the treatment of asthma. 

Results. 

The percentage of good results obtained by using the methods of 
investigation and treatment enumerated above has increased year hy 
year as knowledge and understanding of the subject has improved. 
The common denominator of all these cases where allergy has heen 
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proved, and of many where it has been missed, is lhal elusiw 
"allergic state". The ideal of every allergist must he lo find some 
non-specific way of changing this more and more towards the "nor
mal state" for the human individual. In this sense, all allergie eye 
conditions must he regarded as systemic rather than local abnor
malities. While remembering that any ocular tissue may he the 
"shock" tissue, one becomes aware that the cornea and the iris seem 
to be more prone to allergic response. 

Special mention must he made of Rosacea Ker.atitis. Though only 
10 per cent of all cases of keratitis seem to come into the allergic 
group, a much greater figure (80 per cent) is obtained in a sub
group of those where the corneal lesion is associated with rosacea. 
Rosacea is the presenting symptom of an abnormality of the super
ficial epithelium of the face in adults between the ages of twenty and 
forty years. An attack may last a few weeks or months, but tends 
to clear up only to recur again at increasingly frequent intervals, 
eventually being accompanied by ocular manifestations, varying in 
degree from a mild conjunctivitis, through all the stages of ble
pharitis, tarsitis, and tarsal and bulbar conjunctivitis to keratitis 
and eventual visual incapacity. It cannot be emphasized too often or 
too strongly that every case of true rosacea is a potential candidate 
for the "blind" list. This condition should be arrested before mar
ginal vascular infiltration shows that the cornea is involved. Recur
rences can be prevented if the underlying allergic cause can be found 
and avoided while systemic anti-allergic treatment is given. By an
nual retesting and repetition of treatment if necessary, further de
terioration of vision can be avoided, but so far no way has been 
found of removing corneal deposits once they have been formed. 

Recurrent Iritis is becoming an important problem in our in
creasingly allergic world. The iris is a "diaphragm of blood vessels 
and unstriped muscle fibres held together by a very loose spongy 
stroma" (Parsons and Duke Elder) and is therefore an ideal setting 
for an acute anaphylactoid reaction. Allergic iritis may be primary, 
in that it is the first tissue to manifest an allergic attack due to some 
endogenous product of metabolism or infection, or secondary, due 
to some drug used during the treatment of other ocular disease or 
operation. Whatever the cause or type, routine dilation and other 
local treatment is urgent and will be greatly assisted by systemic 
treatment, by injection rather than by mouth, with antihistamine 
or steroid, according to the type of allergy (immediate or delayed), 
for two or three days but not longer. As soon as the acute attack 
is over, every effort must be made to identify the offending allergen 
to that it can be avoided in the future, or until some desensitizing 
treatment has been given. 
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Contact Dcrmul il is. 
Angioneurotic ocdt!ma. 
Constitutional eczema. 
Conjunctivitis associated 
with hay fever·. 
Conjunctivitis associated 
with contact dermatitis. 
Phlyctenular conjunctivitis. 
Phlyctenula keratitis. 
Rosacea keratitis. 

Episcleritis. 
Infantile cataract asso
ciated with eczema. 
Recurrent non-granulomatous 
iritis. 
Phaco-anaphylactic 
cndophthalmitis. 

·11111 

Ot•t•nslunnlly nllm•l(lt•. 

Ill t'Jihurl I Is. 
Nt•nr·IHic•rmut lt 1~. 

1\et~UI'J'ent 

non-infcdlvt• 
conjunctivitis. 
Vernal catnr'l'h. 

Hccurr·cnt cor•ncul 
ulcers. 
Interstitial 
ltcratitis. 
Tcnovitis. 

Sympathetic 
ophthalmia. 
Choroiditis. 
Secondary il'ldo
cyclitis. 
Recurrent munllur· 
oedema. 
Perivasculitis. 
Serous detachment. 
Transient 
papilloedema. 
Retrobulbar 
neuritis. 
Tobacco amblyoplu 
(very occasional). 

In treating iritis, atropine has been the constant friend of both 
surgeon and patient, except in the odd one in a hundred cases who 
shows a specific allergy to this drug. Many more than one in u 
hundred are hypersensitive (not allergic) to atropine, being able to 
tolerate, and be well-dilated by, 111000 or ever 1110,000 atropine 
solution, though the usual 11100 causes local stinging and burning. 
Those who are allergic to the atropine molecule, or the tropine ring, 
also develop reactions in the surrounding tissue. If these are not vc1·y 
intense and atropine is really necessary, one tablet of an antihistam
ine given by mouth twenty minutes before each drop of atropilll! 
is applied to the eye usually keeps the condition under control durinf( 
a short attack of iritis; but in severe cases some other mydriatic is 
necessary. 

From the experience of testing hundreds of eye patients each ycu1· 

32. 
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for twenty years, the author would elassify Lhc <"omnwn all<'J"f.:i!'. 
manifestations of ocular allergy as shown in Table 1. This Lahle 
agrees fairly closely with that of Boyd published in the most reeenl 
edition of Sorsby's "Systemic Ophthalmology". One must rememhe1· 
Osier's diction that "nothing in medicine is ever 100 per cent" and 
that there is always a ± 20 per cent variation in human reactions. 
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ALLERGY IN VASCULAR AND COLLAGEN DISEASES 

By 

C. JIMENEZ-DiAZ 

Madrid 

There is evidence at present that the allergic mechanism is in
volved in the pathogenesis of vascular and the so-called collnfo(t'll 
diseases. However, the extent to which this influence is exerted is us 
yet somewhat obscure. There is doubt as to whether it simply assisiN 
in the production of these conditions, together with other mcehnn
isms, or plays a radical role. The viewpoint held will largely d<~Jit'JHI 
on the limits set as to what "allergy" actually is and on wheth<•J" it 
should be narrowly defined as an unusually marked reaction due to 
antigen-antibody action. The diseases discussed here possess a sel"it'N 
of features which differentiate them from those usually temwd 
"allergic diseases", such as asthma, urticaria or hay fever. In tlw 
latter group the symptoms are paroxysmal, with more or less pm
longed free intervals in which all symptoms or signs may be ahs<ml 
and in which there is only a latent dysreactive tendency which will 
become manifest in the presence of suitable conditions ( allergt~ns 
and other modifying factors). In the group of diseases which will 
be discussed here, the symptoms are more constant and the patho
logic conditions persist even in the phases of partial remission; they 
usually run a progressive, severe course. It might be stated that in 
the former group there is a prevalence of symptoms and in tlw 
latter of lesions, in order to indicate a deeper, less reversible patho
logy. 

Nevertheless, there are numerous reasons of decisive value to 
support the relationship between both groups of diseases: 

1. In their course.-In asthma and chronic urticaria it is possihh· 
to follow the development from a paroxysmal, mainly functional 
stage to subsequent stages with deeper widespread visceral sympto
matology. In asthma the writer (57) has distinguished a paroxy
smal stage, a "pathic" stage and a subsequent angio-mesenchymnl 
stage which is seen only in a limited number of cases of ehronil' 
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asthma. It is in this severe course that pulmonary infillralions. 
arterial lesions and signs similar to those of collagen disease ( peri
arteritis nodosa, rheumatoid arthritis, exanthema (!)()-h)) oe<·ur. 
Such severe aspects of the course have also been emphasized hy 
several other writers (Harkavy ( 48-a, b), Racl<cmann & Gn·<~n 

(92), Turiaf and associates (113), etc.). This course leads to the 
acceptance of a radical etiopathogenetic relationship. In practice it 
is often impossible to say when this malignant transformation begins 
to take place. 

2. In their association.--In many cases, angio- mesenchymal dis
ease is, indeed, initiated as such, but subsequently the symptoms of 
arterial and collagen disease are accompanied by urticaria, Quincke's 
oedema, attacks of asthma, etc., more marked and malignant than 
usual. It is then difficult to decide whether it is an addition or a 
transformation; in any case however, it indicates a deep-seated ge
netic relationship. A case of rheumatic fever may run the course 
of lupus erythematosus (L. E.) or give way to periarteritis nodosa 
(P. N.). Allergic granulomatosis of the type described by Churg & 
Strauss (15) is associated from an early stage with an asthmatic 
symptomatology. Loeffler's eosinophilic infiltration ( 73-a) may 
occur in an asthmatic patient and develop into verrucous endocar
ditis. Angioneurotic oedema may produce pulmonary and vascular 
symptoms which will subsequently predominate in the clinical pie
hire and thus impart to it their malignant nature. 

3. In the presence of sensitizing factors and the positive demon
stration of specific antibodies. As in the case of primary asthma, 
sensitization may be proved in vascular and collagen diseases on 
the basis of reliable evidence. The role of different allergens, foods, 
inhalants and, primarily, drugs, tobacco, parasitic and bacterial 
allergens, is undoubtedly fundamental in a large number of cases. 

Differences similar to those described in human diseases may be 
found in the study of the histo-pathology of experimental allergic 
reactions, according to the method used. The findings may vary 
from violent phenomena which, when not causing death, are rever
sible and result in tachyphylaxis, like the anaphylactic shock of the 
guinea pig, to the necrotic inflammation characterizing the Arthus 
phenomenon. The reaction may be proliferative, inflammatory (de
layed reaction, drug reaction, tuberculin type) or granulomatous. 
However, oedema of the collagen substance and capillary involve
ment which may range from hyperpermeability to necrosis, throm
bosis and perivascular infiltration according to the severity (Dienes 
& Mallory (24), Bergstrand (9), Roessle (97)) may be demonstrated 
even in shock. The Arthus phenomenon is associated with the fea
tures of serous inflammation (Roessle), with a more or less severe 
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c'C'IIular rc•adion, slusis, pc·•·mpahilizalion of the• c·upillnl'i«'N, II'IIIIK· 

uclalion of plasma in IIH' n•ss<•l walls and formation of c•c•lhlllll', 
mainly pc'l'ivasculal' inl'illrales of eosinophils, plas11111 c•c•lls nnd 
hislioc·ytes. In the initial studies of GtH•rlaeh (47), Vaulll'l ( lll'i), 
1\ I inge ( 6:1) and Roessle ( U7) with injeelions of helcoi'Oiof,(ous SI' I'll, 

o!'dema of collagen and fibrinoid necrosis ( "fihrinoidt•n V <~I'IJllt'l
lung") predominate. One of the facts which had aln•:uly ht•c•n suH
gPsted hy Roessle and subsequently demonstrated by means of dil't•c•l 
dcl<;rmination with fluorescent antibodies, is the fixation of antif,(c'll 
in the reaction zone; it is therefore possible to consider granulomn 
formation as a manifestation of the repeated, local antigen-antih01l~· 
n•action instead of as a nonspecific secondary reaction. Hyper'el'f,(ic· 
inflammation is probably not only quantitatively hut also qunli
latively abnormal, as is pointed out by Goddard (42); the granulo
matous reaction is marked by endo- and perithelial proliferntion, 
histiocyte accumulations and, in addition, lymphocytes and plnsmn 
cells in the peripheral zones. The most essential part of these joint 
reactions remains to be the vascular and collagen involvement with 
fibrinoid necrosis, oedema of the ground substance, dissociation of 
fibrils and formation of infiltrates or granulomata. The variation!\ 
in the picture obtained depend on the reactive situation and Uw 
degree of allergy and immunity present as a result of the techniqul' 
employed, the dosage and the time of observation. Thus, in recent 
years it has been possible to produce conditions similar to some of 
the collagen diseases with heterologous sera or their protein frac~

tions (Rich & Gregory ( 95), More and associates ( 83-a, b), McLenn 
and associates ( 76), Ehrich and associates (27-b), Jim{mez-Diuz 
and associates (58--a), Hawn & Janeway (50), etc.). 

The demonstration of these angio-connective tissue lesions with 
fibrinoid degeneration in certain human diseases prompted Klem
perer and associates ( 61) to propose the term "collagen disease" to 
this group. By this term it was intended to draw attention to the 
importance of the reaction of collagen, of vessels and of the con
nective tissue in pathology. The term, however, has no specific mean
ing defining a disease, even in the etiopathogenetic sense. Fibrinoid 
degeneration may indeed occur in numerous diseases of different 
nature; it has been reported, for instance, in gastric ulcer ( Aska
nazy), in placental vessels in involution (Yarmudian & Kleinerman), 
in Addison's disease (Holman), in myodystrophy (Ogryzlo), clc•. 
From an experimental point of view, this group of lesions can he 
produced not only by an allergic mechanism but also by histamilw 
(Heinlein (51)), DOCA and methylandrostenediol (Skelton (103)), 
methyl-fluor-cortisol (Se lye & Dubois (105-b) ) , and by interfercnt·e 
with the kidney, either by uni- or bilateral clamping (Holman ( !i4), 
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Koletsky ( 66)), nephrectomy ( Grollman and assol'iah's ( H!i) ) , l'l•llo
phane perinephritis (Zeek and associates (125)), cle. 

This variety of experimental procedures, which are diseussed in 
more detail below, indicates a possible etiologic diversity in diffe
rent cases of the same disease. In a strict sense, allergy may he the 
cause of these syndromes or it may assist in their development; and 
in some cases the pathogenesis is independent of allergy. In the 
sense used by Berger ( 7), the same disease may originate inside or 
outside the circle of allergy. In each case and in each type of disease, 
it is necessary to ponder the role played by the allergic reaction. 

ALLERGIC VASCULAR DISEASE, 

EXPERIMENTAL BASIS 

In a discussion on allergic disease conditions of vessels, different 
clinical and histopathologic types may be included. In some, the 
lesions mainly involve muscular, medium-sized vessels, macroscopic 
form of P. N. (Kussmaul-Maier); in others, they rather involve 
small visceral vessels, as in hypersensitivity angiitis or the so-called 
microscopic form of P. N. At times, the lesion is more strictly limited 
to the wall with fibrinoid degeneration of the intima and media 
(rheumatic type); at others, there is thrombosis with obstruction 
of the lumen of the vessel; or there is a prevalence of adventitial 
reaction and granuloma formation (pathergic granuloma, Fienberg 
(30-b)). 

Such extremely different degrees of intensity likewise correspond 
to varying degrees of severity and the involvement of a varied 
symptomatology. The symptoms may be limited, for instance, to 
the appendix, or to the skin (necrotic arteriolitis, Ruiter ( 99), 
Schonlein-Henoch's purpura); however, involvement of various or
gans and tissues is more frequently observed: single or multiple 
infiltrates in recurrent outbreaks in the lung, necrotic glomerulo
nephritis, interstitial nephritis, subacute, extracapillary nephritis or 
granulomatosis in the kidney. The liver, spleen and also the nerv
ous system may play an important part in the clinical picture. Thus, 
varied conditions are produced which are similar to those of other 
diseases and in which the most common finding appears to be the 
association of multiple organic involvement with outbreaks of re
crudescence, fever and extreme general malaise. With regard to the 
mode of onset, the picture may constitute a deterioration of a pre
existing allergic condition: asthma, angioneurotic oedema, later 
becoming "malignant"; it may be the visceral spread of infection, 
or of rheumatism, or the disease may begin as such and be of a 
primary nature. In these cases, the allergic influences, the toxic 
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Fig. 1. 
Fibrinoid degeneration in the base of the valve. 

effect of a drug etc., may be found in the clinical history or on ob
servation, or perhaps no apparent cause may be found at all. 

A description of the methods that have been used in the ex
perimental reproduction of these human diseases may throw some 
light on the problem. 

The method of injections of heterologous sera was first used by 
Klinge (63), Vaubel (115), Guerlach (47) and Roessle (97) and 
subsequently followed by Rich and associates ( 95) who paved the 
way for the concept of collagen disease. The injection of serum into 
the carotid artery of the rabbit between two ligatures ( Klinge & 
Fassbender ( 64) ) gives rise to an adventitial reaction. In the case 
of an intravenous re-injection into a previously prepared animal, 
lesions appear in the arteries (renal, coronary, mesenteric) with 
involvement of the intima in the form of fibrinoid degeneration, 
frequently associated with formation of thrombi of P.A.S. positive 
material. The media, in the vicinity of the intima, may exhibit de
struction of the muscle layer and fibrinoid deposit; in addition, there 
is a reaction of the adventitia and periadventitial connective tissue, 
with infiltrates of lymphocytes, monocytes and some polynuclear 
cells (Fox & Jones). Thus, the changes obtained bear a resemblaJH'l' 
to rheumatic arteritis or to P. N. 
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\Vith massive injections of scrum, repealed at prolongPd inlt'r
vals, or with small, repeated doses, some differences an• dd!'d(~d 
in the effect, respectively on the arteries, endocardium, kidneys and 
other viscera (More & M cLean ( 83-b), M cLean and associates ( 76). 
Ehrich and associates (27-b); Jimenez-Diaz (58-a) (fig. 1). 

According to the technique used, lesions resemble those of rheu
matic fever, or are more extensive in the arterial wall and in the 
connective tissue and, in addition to the involvement of the latter, 
there are periarterial infiltrates with true panarteritis and fibrinoid 
necrosis. By means of repeated injections we have been able to pro
duce, along with necrotic lesions, regressive lesions showing fibrotic 
healing, and granulomata, particularly in the kidney. With fractions 
of serum proteins (\Vissler and associates (122)) similar effects 
may be produced. The injection of ox gammaglobulin has largely 
been used (Hawn & Janeway (50), More and associates (83) ), but 
it induces glomerular and endocardial lesions; the injection of crys
tallized ox albumin, however, gives rise to arterial lesions. The 
injection of gamma globulin, provided it is repeated, also gives rise 
to arterial lesions which in the kidney acquire a granulomatous 
nature (Heptinstall & Germuth (39) (53)). These variations in the 
severity and type of lesion probably depend on the time the antigen 
is present in the blood stream and on the degree of the antibody 
reaction. The lesions induced by these techniques may thus acquire 
varying appearances resembling periarteritis nodosa, vascular in
volvement in rheumatic disease or any other of the so-called collagen 
diseases. 

With the injection of endotoxins the Minneapolis group have also 
produced arterial lesions with fibrinoid deposit. In rabbits infected 
with group A hemolytic streptococci, or with pneumococci, the 
injection of meningococcus endotoxin gives rise to bilateral cortical 
necrosis of the adrenal glands and fibrinoid deposit in the intima 
of coronary arteries and in heart valves, as well as to occlusion of 
glomerular capillaries with fibrinoid material (Thomas, Denny & 
Floyd (Ill)). The intravenous injection of endotoxin, repeated after 
48-72 hours, gives rise to these phenomena with occlusion of renal 
capillaries and splenic and hepatic sinusoids with fibrinoid masses 
(Brunson, Thomas & Gamble (12) ). With the injection of sodium 
polyanethol sulphonate (Liquoid Roche) into rabbits similar lesions 
are brought about; in the kidney they may acquire the "wire loop" 
appearance, as in lupus erythematosus ( Hausman & Dreyfus ( 49)). 
The injection of endotoxin, simple or associated with Liquoid Roche, 
induces diffuse vascular damage which in many respects recalls 
human diseases (angiitis, panarteritis, L. E., malignant nephropathy, 
etc.). (Brunson & Davis (12-b) ), included in the group of collagen 
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disPasc•s and II'I'IIH'd "sysll'lllic fibrinoid dist•ast•s" hy IIH•st• wl'iii'I'H: 
111'\'t'I'IIH·It•ss, lht• lll't'l'olie-ht•mon·hagk eomJHIIWIIt is ~l't•nllH' nnclllw 
anllt• Jlt'l'ivasntlar t'l'llular •·eadion is, on lhl' wholt• ahsl'nl. In l'llls 
in t'l'oss eireulation with others into whi('h endotoxin wns injl·t~lt·cl 

I wice at suilahle inter\'als, the widespread deposit of fihl'inoid may 
also he induced 2--4 hours after the injection, suggesting that it tnl<cs 
its origin in some organ from which it would pass to the blood 
stream (Gamble & Brunson (35)). Recently, Thomas (111) was of 
I he opinion that the toxic part of the endotoxin may well he the• 
lipidic fraction (Westphal (119)) and the antigenic part the poly
saccharide framework; fibrinoid would be precipitable fibrinogen. 
Simultaneously, endotoxin produces vasoconstriction and raises the 
sensitivity of vessels to adrenalin and noradrenalin. The resulting 
increase in blood pressure may help to bring about arterial lesions, 
since it has also been possible to obtain them by means of vaso
eonstriction and induced hypertension. 

Byrom & Dodson have produced arterial fibrinoid necrosis with 
the intra-arterial injection of serum under pressure. Zeek and 
associates (1 04) (125) produced arterial lesions in rats with the 
aid of silk perinephritis of one kidney and removal of the other. 
It begins with fragmentation of collagen in the vascular bifurcation 
near the entry of vessels into the viscera; the oedema and degenera
tion of adventitial collagen are followed by an accumulation of fibro
blasts in a radiate pattern which may encroach upon the media: 
subsequently, necrosis and exudative inflammation may be detected 
together with fibrinoid degeneration and pleomorphic cellular re
action with some eosinophils, histiocytes and fibroblasts. In the 
subsequent stage of regression granulation lesions are formed and 
large, fibrotic, vascularized masses are constituted which completely 
replace a sector of the arterial wall. These lesions would be assimil
able to periarteritis nodosa and different from hypersensitivity an
giitis in which there is no such predilection for the sites of bifurca
tion and in which the pulmonary arteries and veins are also in
volved. Various other methods of inducing arterial lesions with 
fibrinoid degeneration and features similar to those of human dis
eases (DOCA and Na; renin; methyl-fluor-cortisol ( Selye and asso
eiates, Page and associates)), have a similar mechanism. The most 
severe lesions seen by the writer were those in Grollman dogs where 
the involvement ranged from initial oedema and fibrinoid degene
ration to fragmentation of collagen fibrils and destruction of the 
muscularis. Muirhead and associates ( 85) have also described these 
lesions. 

These experimental studies prove some facts which should be 
analysed before dealing with the conditions seen in clinical medi-



cine. In the first place, it may he concluded that similar ll•sions may 
be induced by different mechanisms, allergic and non-alle1·gie ( fol·
eign proteins, Shwartzman's phenomenon, hypertension, renal fail
ure, sodium retention) and likewise that certain mechanisms in
duce mainly a given type of arterial lesion, the greatest diversity in 
the production of lesions being found in those which bear the closest 
resemblance to the lesions of periarteritis nodosa. Some writers draw 
a distinction between periarteritis nodosa and hypersensitivity an
giitis, the former being experimentally obtained by hypertension 
with renal failure and the latter by an allergic mechanism (Zeek 
(125-b)). However, the injection of proteins also induces lesions 
similar to those of periarteritis nodosa, which may also appear in 
serum sickness in man (Clark & Kaplan (16)). The different types 
of arterial lesion may indeed be produced by the injection of foreign 
proteins; the technique of injections, the interval between them and 
the doses vary (Heptinstall & Germuth (53), Jim{mez-Diaz (58)). 
In our experiments with small, repeated doses of serum, the lesions 
ranged from arteriolo-capillary thrombosis with inflammatory, exu
dative reaction in the splenic follicles to perivascular granulomata 
and severe connective-tissue reaction with overdevelopment of re
ticulin. According to Letterer ( 69), the result depends on the rela
tion between allergy and immunity. Periarteritis nodosa would 
correspond to the reaction of the type of Arthus phenomenon with 
marked hyperergy, with no immunity; the reactions similar to those 
found in Loeffler's syndrome or in Buerger's thrombo-angiitis ob
literans would correspond to chronic, proliferative inflammation 
of the tuberculin type (delayed bacterial and drug allergy), and gra
nulomata would occur when the degree of immunity is increased. It 
is however beyond doubt that the lesions obtained in Grollman dogs 
are different, in so far as the severity of necrosis and type of vessels 
mainly involved are concerned, from those seen after serum injec
tions. Zeek and associates, who have carried out remarkable studies 
(104) (125) include all these lesions under the common term of 
"necrotic panarteritis" but they suggest that within this group hy
persensitivity angiitis should be distinguished from periarteritis 
nodosa. 

In the different types of experimental lesions referred to above 
as well as in human diseases, the lesions of the vessels and of the 
connective tissue are closely associated. Klemperer's term "collagen 
disease", which was effective in attaching due importance to this 
group of diseases, does not seem appropriate since collagen disturb
ances form a relatively non-specific group of lesions. The term 
"systemic fibrinoid diseases" coined by Brunson and Davis (12-b) 
also has the drawback that it merely describes a single aspect which 
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at. our lahoratory, even being virtually physiotogic in spll'nie VI'Sst'ls. 

The outstanding fact, both in experimental and in sponlam•ous 
l'linieal lesions, is the association of connective tissue and vasculm· 
n•action. In respect to the connective tissue, there is a sc1·ies of 
stages, some of which may remain undetected owing to their eal'ly 
«WI'.urrence or to the violence of the agent, marked by oedema, bas
ophilism, loose transformation of the ground substance with dis
sodation of collagen fibrils, and fibrinoid deposit; these an• fol
lowed by cell infiltration, mainly perivascular, and the developnwnt 
of fibrotic cicatrisation and granuloma formation in the neighbour
hood of the glomeruli in the kidney. Regarding the vessels, the resull 
is an arteriolocapillary stasis with diapedesis, formation of fibrinoid 
m· hyaline thrombi; a mural reaction which, according to the sl:lf.(l' 
and to the agent, may mainly involve the intima or the advenlilia 
and the media, with fibrinoid deposit, myolysis, segmental infiltm
lion within the wall of the round cells, fibroblasts and histiocytt•s, 
with formation of capillarized fibrotic thickenings and scars. 

The writer believes that the term "angio-mesenchymoses" may 
prove more comprehensive. 

SYMPTOMS AND SIGNS OF ALLERGIC VASCULITIS 

( "ANGIO-MESENCHYMOSES") IN CLINICAL MEDICINE 

In clinical medicine these diseases may take on extremely diverse 
forms with some common clinical and pathologic features which 
have made their grouping possible, at least to a partial extent. On 
occasion, the symptoms are restricted to a certain organ, as in the 
cutaneous forms or in pulmonary infiltration, while at other times 
the symptoms occur in combination, such as in the nephropulmonary 
forms, polyserositis or pulmonary infiltration with myocardial 
symptoms. Finally, the involvement is sometimes extremely wide
spread or systemic, the symptoms occurring simultaneously or in 
succession in the skin, mucous membranes, lungs, kidneys, heart, 
liver, spleen, vessels, nervous system, etc. 

Likewise, they may be of benign nature, like many of the cutane
ous forms or the transient pulmonary infiltration, though recurrent 
outbreaks are frequently found. The course may be malignant, which 
is the commonest finding, in the acute, subacute or subchronic form. 
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The condition sometimes begins in the form of a seven~ febrile 
picture with asthenia, anemia, pallor, dyspnea, oliguria, skin and 
visceral hemorrhages which may acquire a necrotic nature in 
mucous membranes; abdominal colics, neuralgia, paralyses, mental 
confusion, delusions, etc. and death may occur within a· few days 
or weeks. On other occasions, the condition starts as a febrile out
break with skin manifestations (exanthema, purpura, exfoliative 
dermatitis, papulo-necrotic eruption) or pulmonary symptoms, with 
remissions and subsequent relapses marked by increasingly severe 
fresh outbreaks. Subsequently, increasingly extensive visceral com
plications (arthritis, nephritis, hemorrhages, status asthmaticus, 
oedema, polyneuritis, phlebitis, etc.) occur and death ensues in a few 
months. 

In summary, these conditions may be mono-, oligo- or polysymp
tomatic, malignant or benign, acute, recurrent or sub chronic; they 
may occur as idiopathic forms, in the course of previous allergic 
syndromes, or as a malignant transformation of a chronic infectious 
disease. Owing to their pleomorphism, it is convenient, in the writer's 
opinion, to describe the manifestations in the various organs and 
then attempt to synthesize the clinical pictures which will be more 
frequently found in practice. 

1. Cutaneous Manifestations. 

In addition to poorly specific types of skin disease such as ery
thema, purpura, urticaria, Quincke's oedema, there are more speci
fic types. Ruiter ( 99) has isolated "allergic cutaneous arteriolitis" 
which would correspond to a localized form of periarteritis nodosa, 
as in the case e.g. of the forms described in the appendix. It is char
acterized by a generally symmetrical eruption in the limbs of urti
carioid elements at the apex of which there may be pin-point vesicles 
or hemorrhagic crusts. It may also assume an appearance similar 
to that of papulo-necrotic tuberculides (Szymanski (109)). It is 
associated with peripheral eosinophilia and biopsy reveals involve
ment of arterioles, capillaries and venules in the chorion with fi
brinoid deposit and some infiltration of leukocytes and eosinophils 
(fig. 2). The eruption may recur without general symptoms or the 
fresh outbreak may be associated with febricula. In a clinically 
similar case, the writer found the capillaries filled with histiocytes 
which obliterated the lumen, in a form that recalled the early ap
pearances of Kaposi's disease. In the type of purpura described by 
Moschowitz (1925) (84) with fever, pleiochromic anemia and arte
riolo-capillary thrombosis, at present called "thrombotic-thrombo
cytopenic", there is a history of allergy in many of these cases 
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Fig. 2. 
Necrosis of an arteriole in the derm. 

(A del son and associates ( 1)) and there are reasons at present to 
include it with fibrinoid diseases. The thrombi were initially re
garded as being composed of platelets ( Baehr and associates ( 5)) ; 
it appears, however, that the arteriolo-capillary lesions occur first. 
Recently, Craig & Gitlin ( 21) believe that the lesion is made up of 
fibrinoid, as in the case of Shwartzman's widespread phenomenon, 
the material being an insoluble derivative of fibrinogen. In a case 
seen by the writer, purpura was associated with rheumatoid poly
articular disease, neuromuscular pain, gingivo-nasal hemorrhages, 
jaundice, hepato-splenomegaly, high fever and hemolytic anemia 
requiring frequent transfusions. 

Purpura of the Schonlein-Henoch type may also be found to be 
associated with these conditions. The etiology of this type of pui·
pura is extremely obscure. While it is sometimes associated with 
rheumatism, in the majority of cases the articular condition is not 
typical of rheumatic disease. On the other hand, cultural examina
tion for group A streptococci, and the investigations of specific anti
bodies, as in rheumatic fever, are for the most part negative (By
waters and associates (13); Jimenez-Diaz). Its allergic (anaphylac
toid, Glanzmann) nature is, however, obvious in many cases; it may 



Fig. 3. 
Subcutaneous rheumatoid nodule. 

then be due to drugs or may be in relation to infective foci (ton
sillitis, sinusitis, etc.) or even to foods (Alexander & Eyerman). The 
frequent relationship to bacterial allergy has been repeatedly de
tected (Gairdner (34), Storck (107), Miescher and associates (79)). 
The features of what G. Miescher terms "leukoclastic microbid" may 
appear on examination of biopsy material. 

Schonlein-Henoch's purpura is sometimes accompanied by arti
cular, neuritic conditions, nodules, nephritis-of particular char
acteristics-etc., and may accompany any collagenosis of severe 
evolution. The association of purpura with nephritis and other 
phenomena of vascular disease is similar to what has already been 
described by Osier in connexion with erythema. Gangrenous lesions 
of the skin associated with panarteritis ( Gilman & Kaess ( 41) ) , 
phenomena of sclerodactylia with Raynaud's syndrome, or even dis
tal gangrenes may occur in these diseases and, in addition, ery
thema of the marginatum or even multiforme type. Subcutaneous 
nodules, small as in Darrier's tuberculide, large as in rheumatic 
disease or juxta-vascular, may also appear in periarteritis. Biopsy 
study may then be of decisive diagnostic value (fig. 3). 

The disturbances in the tongue and buccal mucosa should also 
be considered. The most frequent change is gingivitis with swollen, 
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IIIPI'cling gums, whi1·h sornl'linH•s follows 11 lll'l'l'olk 1'0111'1'11', ns In 
•·usl's of \Vt'f.(l'nt•r's f.(ranulomalosis. ·on ot'l'nsions, l't'l'lll'l'l'lll uh'I'I'N 
ol'l'lll" in 1.111' mouth (Sandler (Ill())). In 1111 I'Xln•nwly SI'VI~I'I~ l'llllt' 
s1'l'll hy lhe wriler the whole hucco-pharyngt•al mueosa wus fill1•cl 
wilh large, neerolic ulcers having a very disagr·t•eahle odor. 

lJ rliearia, particularly persistent, and ou thn•aks of angiont•m·otil~ 
oPclema also accompany these conditions. The initial phenouwnon 
sometimes recurs repeatedly before the symptomatology dt~ler·

ioralcs. 

:.!. Respiratory Tract. 

The frequent involvement of the accessory sinuses should he 
underlined. On occasions, the sinus disease is clinically an out
standing feature. In the condition termed "rhinogenous granulomu" 
hy \Vegener (118) the complete severe picture developed afte1· 1111 

involvement of the nose and sinuses, as in the previous case n•· 
ported by Klinger ( 65) in which there was a necrotizing inflammn
Lion of accessory sinuses which spread to the mouth, larynx, tradwu, 
csophagus and bowels. The syndrome is completed in the different 
cases subsequently reported in the literature and is at present known 
as "Wegener's granulomatosis" with arteritis, sometimes of Uw 
rheumatic or necrotizing type. 

The sinus disease in this condition is of a necrotic, invadinfo! 
nature and according to Roessle (97-b), may spread to the cranium. 
However, in other forms of angio-mesenchymosis, sinopathy is also 
present; in the writer's experience, it is almost always present. 
Harkavy's cases (48) had sinusitis, some with positive cultures, 
and a positive intradermal reaction could be demonstrated by in
jection of an extract of the cultivated germ. In hay fever and allergic 
asthma, hyperplasia and oedema of the mucosa are produced with 
cellular, mainly eosinophilic infiltration which are reversible when 
there is no longer contact with the allergen. This "hyperplastic sino
pathy" forms part of the general reaction of the respiratory mucous 
membranes, mainly in the so-called "intrinsic" or "infectious" forms 
of asthma (Jimenez-Diaz and associates (56-h) (57)), with which 
it almost always coexists. It persists in the periods of remission, 
though becomes frequently infected with the recrudescences of 
asthma or respiratory infections. The writer regards this sinopathy 
as one of the symptoms of the "pathic" stage of asthma, i.e. of the 
development of lesions into the angio-mesenchymal phase in which 
the recurrent infiltrations occur. 

The manifestations on the part of the lungs associated with vas
culo-connective allergy may be of varying severity. Harkavy ( 4H) 

33 ALLERGY 



li11 c .. IJMI~:NEZ-IIIAZ . 

m11• 4. 
Hclupsing lung in
filtration in un 
asthmatic patient. 

has described vascular infiltrations in the lungs which on occasron 
resembles pneumonia, from which they differ on x-ray by their less 
distinct outlines. Other workers, including the present writer (fig. 4), 
have in addition described the "relapsing asthmatic infiltration" 
which is accompanied by fever ( Rackemann & Green ( 92), Turiaf 
and associates ( 113), Jim{mez-Diaz (56--b), etc.). Sometimes the 
infiltration occurs spontaneously; at other times it is due to the 
renewed contact with allergens, to the action of drugs (mainly 
sulphonamides and penicillin), or is the result of an infectious ac
cident. However, in some cases in our experience and in that of other 
writers, it succeeded an injection of a bacterial extract. The in
filtration frequently follows an acute course, after which the general 
condition disappears though the radiological opacity does not clear 
up for some time. The infiltrations may also be multiple, of miliary 
appearance, in the form of small foci with intumescence of the hilia 
or in an irregular form like streaks or bands. In some cases seen by 
the writer, it was possible to observe, on successive films, the dis
appearance of some infiltrates with outbreaks of others in different 
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zoiii'S for sc'\'1'1'111 Wl'c•l,s. \Vhc•n tlw infiltl'lllions 111'1' 111111'1' JH'I'111111c•nl 
or l'l'I'UI' at mot·c• ft'l'lllll'nt intervals, thc·n~ is 11 simullani'OII11 symp
lomatology which may he cxtt·cmely vm·ic~d. Plmll'ltl c•ffusion, with 
Posinophilic features at first, may appem· loeully nnd c'.hllllf(e lulc•t• 
o11. llal'l<avy (48) has pointed out the frequent assoeialion wilh 
l'll'drocardiographic changes corresponding to coronary arteritis ot' 
to infiltrative myocarditis, which may be found at autopsy: lilwwisc•, 
pericarditis with effusion may be found in some cases. In addition 
l.o asthma, infiltration and polyserositis, hemorrhagic phenonwnu 
of the mucous membranes, abdominal colic, digestive hcmorrhnf(ml 
due to necrotic ulcerations and, above all, albuminuria, oliguria nnd 
development of uremia as an evidence of simultaneous renal disc!Hil', 
may appear as part of a general syndrome in many of the cases 
of vascular allergy. Attacks of asthma, urticarial eruptions und 
angioneurotic edema complete these violent pictures. The infiltrutc 
may also develop into a cavity ( Sandler and associates ( 100), Fien
berg (30-b), etc.). Pulmonary thrombosing arteritis (Steudcr) 
of eosinophilic nature (Danziger, quoted by Harkavy) may also he 
demonstrated at autopsy; according to some, this arteritis may hll 

the cause of the subsequent development of hypertension in the 
pulmonary circulation. \Viessel & Eppinger had already mentionc~d 
the pulmonary arteritis which accompanied respiratory virus dis
ease in the 1918-19 influenza epidemic. At present there are somn 
observations, including one published by the present writer, of 
thrombosing disease of the pulmonary circulation, with pulmonary 
arteritis and a clinical picture of polyserositis whose etiology, which 
might be connected with vascular allergy, has not been cleared. 
Radiologic appearances may be variable; Garland & Sisson ( 36) 
have carried out a survey of these in collagen disease. 

The relationship between these vascular infiltrations and Loeff
ler's eosinophilic infiltration ( 73) poses a difficult question. In 
characteristic cases Loeffler's infiltration is rather transient and 
not associated with other severe manifestations; v. Meyemburg ( 78) 
proved in a histologic study of 4 cases that there was mainly intra
alveolar exudation with giant cells and some occasional Charcot
Leyden crystals. In one case however, Baggenstoss and associates 
( 6) found interstitial granulomatous lesions and necrotizing inflam
mation of arteries and veins in addition to the pneumonitic exudate 
with eosinophils in advanced organization, with fibroblasts and 
giant cells. Ehrlich & Romanoff (28) described the association of 
asthma with eosinophilic infiltration and granuloma. Recently, 
Marsden & Morgan ( 75) have described a case of Loeffler's infiltra
tion with verrucous endocarditis and granuloma formation in the 
kidney; in addition to granulomata, there was fibrotic invasion and 
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hyalinization of the glomemli. These various fl'alun•s I'I'IHit·•· llw 
case similar to allergic granulomatosis. Ol11e1' cases sul'h as thost• 
of Zuelzer & Apt (127), Schwartz (101), etc. likewise ll'IHI support 
to the transition from the simple, reversible infiltration of Lodfl,••·'s 
type to more or less widespread allergo-mesenchymosis. Even the 
eosinophilic granuloma of the lung may in some cases he related 
in the light of histo-pathologic data and clinical history to Locfflcrs' 
infiltration, on the one hand, and to allergic arteriopathy ( Auld 
( 4) ) and periarteritis nodosa, on the other; it may be due to an 
attenuated antigen of prolonged action. It would appear that in the 
course of asthma the vascular system acts as shock tissue in a 
significant manner; in experimental asthma of the guinea-pig sen
sitized to egg (Jimenez-Diaz (56-b)) and of the rabbit (Cannon 
and associates (14)) vascular lesions are detected. In bacterial 
asthma this angio-mesenchymal development takes place more 
easily though it is probable that other dysreactive conditions are 
required to explain why this happens only in a limited number 
of cases. 

3. Heart. 

Mention has previously been made as to the occurrence of peri
carditis in the forms with an acute evolution. In the majority of 
cases, the effusion is reabsorbed in the long run and the clinical and 
radiologic signs may become normal. Nevertheless, a syndrome of 
backward heart failure with engorgement of the jugular veins and 
congestive hepatomegaly may remain in some cases. This picture 
may indicate the presence of concretio cordi, but it may also be due 
to rigidity of the right ventricles through a process of fibroelastosis. 
Loeffler (73-b) described endocardial fibroelastosis with eosin
ophilia. Subsequently a large number of cases have been reported 
in the literature; the cases seen by our group (Ceballos & Ramirez 
Guedes) include some with a previous respiratory history (fig. 5). 

Coronary arteritis and periarteritis associated with myocardial 
alterations (fibrosis, with cellular, predominantly eosinophilic in
filtrations) appear in human serum disease (Clark & Kaplan (16)) 
as well as in the experiments on animals with injection of heterolog
ous sera or foreign proteins (Gruber, Klinge, Vaubel, Rich & Gre
gory, etc.). Frequently repeated injections of small doses of hetero
logous serum induce, together with endocarditis, coronary involve
ment and sometimes large fibrinoid deposits in the aortic wall. 
Simultaneously, there is myocardial involvement of an ischemic 
nature, exhibiting in addition interfibrillary infiltrates of cells 
among which eosinophil clusters may be seen. In humans, similar 
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Fig. 5. 
Fibroelastosis of the endocard in an adult. 

appearances have also been described (Harkavy (48)) (fig. 6). This 
accounts for the electrocardiographic changes in these patients, mol't• 
marked in acute outbreaks, which may be the cause of death. 

Verrucous endocarditis is frequently associated in complex eon
ditions. Its clinical manifestations are more or less conspicuous. In 
some cases it may be a rheumatic endocarditis which has undel'gont• 
malignant transformation owing to the secondary development of 
angio-mesenchymal lesions. In D.L.E. one of the major symptoms 
is Libman-Sacks endocarditis. In periarteritis nodosa, dilatation of 
the left ventricle which may be the consequence of hypertension, 
and, occasionally, endocarditis of the rheumatic type, are found nl 
autopsy. Friedberg & Gros (33) have described the picture of tluom
botic endocarditis with prolonged fever, arthritis, serositis and whir
spread vascular lesions. This condition bears a close resemhlmll't' 
to "non-bacterial malignant endocarditis" described by the Wl'ilm· 
(58-d) and also to the bacterium-free stage of bacterial endo
carditis described by Lib man & Friedberg ( 71). 

The changes in heart dynamics may, therefore, play an impol'lanl 
role in the clinical picture of these diseases. A picture of angm· mny 
be seen, particularly in the forms of hypersensitivity angiitis, lt•ss 
frequently in periarteritis nodosa, though it is pointed out lhal il 
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Fig. 6. 
Myocardial lesions in fibroelastosis. 

is more frequent in children. Heart failure may be derived from myo
carditis with EKG signs or from backward stasis due to fibroelastosis 
or to constrictive pericarditis. Likewise, endocarditis may accompany 
the picture of Loeffler's syndrome or of pneumonitic infiltration. 

4. Kidney. 

From a clinical point of view, the renal involvement is one of the 
most marked. It frequently manifests itself in the form of hematuria 
which occurs suddenly, without any other symptom, but it may be 
preceded or accompanied by uni- or bilateral pain in the renal 
areas, similar to that of renal colic. Such is the case, particularly 
in periarteritis nodosa, in which renal symptomatology has been 
taken into account from the first descriptions. Ralston & Kvale (91) 
have reviewed renal involvement in a series of cases. However, renal 
symptoms do not necessarily persist when hematuria disappears; 
nor is urea retention necessarily produced. On examination of some 
kidneys, the writer has seen multiple infarctions, pale or hemor
rhagic, but the intermediate renal parenchyma was fairly healthy. 
In long-standing cases renal sclerosis may be found with markedly 
irregular, knobby surface. In other clinical pictures of allergic angio-
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Fig. 7. 
Necrotizing glomerulonephritis in generalized visceral angiitis. 

mesenchymosis renal involvement may be revealed by oedema unci 
albuminuria, sometimes extremely marked, of 10 grams or mon1 
per 100 ml. In asthma developing into a vascular malignant form 
the writer has seen the appearance of a true nephrotic syndrome. 
The course of hypersensitivity angiitis is almost always associated 
with renal symptoms, sometimes violent, leading to hypertension 
and to progressive uremia; this corresponds to "necrotizing glome
rulonephritis" described as peculiar to this condition by Zeek and 
associates (125) (104) (fig. 7). Renal failure is also found in granu
lomatous angiitis (Churg & Strauss (15), Wegener (118) ), whkh 
can be accounted for by the lesions found at autopsy: granulomatn 
in the connective tissue, usually located near the vessels or in the 
wall of small-sized arteries, with an eosinophilic centre and accumu
lations of macrophages and giant cells similar to those of granulomn 
due to a foreign body. 

In each case the interpretation of facts may prove difficult, since 
once conditions similar to periarteritis nodosa have been experi
mentally produced by removal, ligation or lesion of the kidneys 
(experiments of Grollman and associates, Holman, Koletsky, Zeel< 
and associates, etc.) there is naturally room for doubt as to whelht••· 
it is a previous renal disease with secondary vascular involvement, 
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or a widespread arterial disease with manil't•stalions in llll' lddlll'Y 
as well as in other organs. In malignant hypertension, al'll•rial ll·
sions with fibrinoid degeneration and necrosis of the wall may indt~l'<l"' 
pose such doubts. Davson and associates ( 23) contend that the so
called subacute nephritides of extracapillary course with crescents 
(Volhard-Fahr) could actually be, for the most part, microscopie 
forms of periarteritis nod os a; the writer (56-c) has seen cases 
which illustrate this assertion or at least suggest both possibilities 
(fig. 7). 

On the basis of the comparative study of experimental renal 
lesions with nephrotoxic globulin (Masugi's nephritis) and of those 
obtained by repeated injections of heterologous sera, the writer be
lieves that two types should be distinguished within this group of 
kidney diseases, which may be regarded as allergic. The interstitial 
lesion is, in our opinion, always important, although the majority 
of writers have attached little importance to it, or regard it as 
secondary (McLean and associates ( 76)). This reaction manifests 
itself not only in the interstitial, intertubular tissue of the kidney, 
but also in the mesangium which is the glomerular mesenchyme. 
In Masugi's nephritis the lesion affects primarily (Jim{mez-Diaz and 
associates (56-c)) the interstitium (oedema, infiltration) and the 
glomerular mesangium, giving rise to intraglomerular transudation 
which sometimes compresses the capillary loops. Masugi himself 
also pointed out the simultaneous involvement of other organs, 
particularly the liver, in mesenchymo-capillary reactions. These 
mesangio-nephritides may be reversible; the oedema and the trans
udated plasma are then reabsorbed and the glomerular circulation 
is reestablished. Lesions similar to these are also obtained in serum
induced nephritides (Jimenez-Diaz; Forman and associates); but 
the lesions induced in animals treated with repeated injections 
mainly involve the glomerular capillaries which become hyper
permeable and thrombose, giving rise to glomerulolysis, having an 
aspect which the writer has described as "burnt glomeruli". This 
type of lesion, capillary desmonephritis, is accompanied by more 
severe lesions of the small-sized arteries and arterioles with fibrinoid 
necrosis and perivascular infiltrates, and corresponds to the necro
tizing nephritis described by Zeek and associates (104) (125) in 
hypersensitivity angiitis. 

5. Liver and spleen. 

The manifestations of allergic shock in the liver are well known. 
In a case of a fatal asthmatic attack, the writer has seen a pro
nounced engorgement of the sinusoids with stasis alternating with 
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Fig. 8. 
Eosinophilic infiltration of the liver. 

zones of ischemia, and violent hypersecretion of mucus inlo llw 
small ducts. The liver may also participate in Loeffler's syndronw, 
and occasionally the eosinophilic infiltration is located there. Tlw 
writer had the opportunity of carrying out a biopsy in an eosinophilk 
infiltration of the liver (fig. 8). In periarteritis nodosa in man, arle
ritis and necrotic foci, which may even develop into abscesses, an• 
oftentimes demonstrated at autopsy. Clinically, the symptoms HI"(' 

less frequent (Talbot & Ferrandis (110)) though pictures res
embling hepatitis, biliary occlusion or cholecystitis may appear. In 
hypersensitivity angiitis, Zeek and associates (125) describe phle
bitis of the portal vein with normal neighbouring arteries. Hadutvy 
( 48) and also More, McMillan & Duff describe foci of necrosis and 
arteritis ( 83-c). 

Splenomegaly occurring in thrombotic-thrombocytopenic purpum 
and in D.L.E. is not very frequent in periarteritis nodosa; it is more 
frequent in allergic vasculitis. On histological examination necrosis 
in the arteries and veins with inflammation of the trabeculae m·t• 
common findings. Amyloid deposit may be found as well. In allergi(~ 
granulomatosis, nodules may also appear in the spleen. 
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6. Gastrointestinal Tracl. 

The gastrointestinal tract may participate in these complex syn
dromes in different ways. Abdominal tenderness on examination or 
spontaneous pain and colic are frequently observed. This is as
sociated with diarrhea which may be hemorrhagic. Harkavy (48) 
has seen the occurrence of mesenteric thrombosis, infarction of 
loops and peritonitis. In periarteritis nodosa the gastrointestinal 
picture may initiate the clinical symptomatology; it may then 
imitate the picture of acute abdomen, which on occasion has led to 
surgical intervention. Appendicitis due to periarteritis has been de
scribed as the only visceral location of the condition. The arterial 
lesions of the intestine involve mainly the small intestine (jejunum
ileum) and the terminal colon; in addition to arteritis, necrotic
hemorrhagic foci with oedema may be found. In the general syn
dromes of hypersensitivity, the gastrointestinal participation is 
much less frequent than in periarteritis; nevertheless, it may also 
occur, as well as in allergic granulomatosis. 

The writer has seen two cases associated with an extremely severe 
diarrhea with early peritonism and melena which led to death in 
a state of shock. They were very similar to those described by Gre
goire ( 45), which recall Shwartzman's widespread phenomenon. 

7. Nervous System, Muscles and Joints. 

Varied conditions of nervous system involvement may be as
sociated with the other symptoms of these diseases. The involve
ment of peripheral nerves is the most frequent. It gives rise to 
isolated, extremely painful neuritis in the cranial (facial neuralgia, 
etc.) or peripheral nerves. In a case of hypersensitivity due to peni
cillin seen by the writer, pain was widespread and extremely violent 
and there was marked skin hyperpathy. In periarteritis nodosa, 
polyneuritis is one of the main symptoms. It may involve mainly 
a sensory or a motor distribution. Occasionally, it may assume the 
features of "neuronitis", even associated with facial paralysis like 
Osier's polyneuritis. The Guillain-Barre syndrome has been de
scribed as an initial phenomenon. In some cases it is extremely 
difficult to elucidate the respective roles of neuritis and myositis 
in pain and in the antialgic posture of the limbs. Pressure on certain 
specific regions may give rise to a violent painful reaction. The 
mechanism of this form of polyneuritis is mainly the involvement 
of the vasa nervorum and the compression exerted by nodules on 
fibrillae (fig. 9). In addition, they are due to hemorrhagic pheno
mena throughout the length of the nerve. In other clinical types, 
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Fig. 9. 
Arterial lesion in the perineurum (perineuritis in a case of P.A.N.). 

angiitis, granulomatosis, the neuritic picture may also appear. Fa
cial paralysis, vertigo, deafness due to the involvement of the VIII 
nerve and ocular paralysis may likewise be found. 

In some cases symptoms appear in the central nervous system. 
A thrombotic or hemorrhagic ictus may occur through involvement 
of brain vessels, or a picture of encephalitis may develop, as is seen 
in bacterial endocarditis or in the severe forms of rheumatic fever 
and in salvarsan encephalopathy. In a case of sensitivity to pyrami
don, the writer found diffuse erythroderma with high temperature 
and an encephalopathic picture. In these cases the condition may be 
due to multiple brain ecchymoses, to subarachnoid hemorrhage and, 
too, as has been described in W egener's granulomatosis, to an in
fection communicated from the necrotic, secondarily infected naso
sinusal mucosa. In addition, the granulomatous tissue has occasion
ally been found to extend along the nerves as far as the central 
nervous system. The neurological picture, despite its variety, to
gether with the remaining visceral manifestations, is in itself an 
effective diagnostic clue. 

Apart from polyneuritis, there is pain of myo-articular origin 
which may immobilize these patients. Sometimes there is visible 
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joint inflammation with effusion, mainly in hypersensitivity an
gitis and serum sickness. In severe syndromes death may oenu· .. 
suddenly with a picture of fever, hemorrhages in the skin and 
mucous membranes and marked, widespread polyarthritis. A paticnl 
of the writer who died in severe shock induced by sulphothiazol 
showed a similar picture which included, in addition, ocular para
lysis. In many cases, however, articular pain on mobilization is 
not accompanied by articular inflammation or by effusion, though 
it is associated with pain in muscle insertions, a true periarthritis. 
Localized pain may occur in different zones of muscles in which a 
nodule can be palpated; biopsy may reveal local interstitial oedema 
and fibrinoid necrosis at the level of the myotendinous junction or 
in the perimysium internum. The biopsy of the deltoid or gastroc
nemius muscles may be of decisive diagnostic value in periarteritis 
nodosa. On two occasions the writer has seen extremely painful 
hemorrhages inside the gemelli muscles, which occurred spontane
ously. 

8. Peripheral Vessels. 

Vascular lesions find their main clinical expression in the pre
viously mentioned visceral symptoms which are essentially derived 
from the involvement of vessels. Vascular involvement occurs mainly 
in small-sized arteries, arterioles and capillaries, but the veins in 
certain organs, particularly the liver, are also affected. Peripheral 
phlebitis of the limbs may occur, though infrequently, in periarte
ritis nodosa; it is, however, more frequent in severe cases of allergic 
vascular disease. Harkavy ( 48) has described endo-thrombophlebitis 
in some of his cases, as well as endophlebitis migrans in allergic 
patients with clear sensitizations. The pathogenesis of phlebothrom
bosis is on the whole extremely obscure, and biochemical changes, 
instability of fibrinogen (fibrinogen C), which probably underlies 
systemic fibrinoid diseases (Thomas and associates ( 111) ) , may 
participate in its production. It may therefore be assumed that an 
allergic sensitization or a reaction of the type of Shwartzman's 
phenomenon may be capable of inducing widespread vascular dis
ease and at the same time of facilitating venous thrombosis. 

Concerning the manifestations of arterial diseases in the limbs, 
pain along the course of the vessels and the occurrence of nodules 
in periarteritis, or even spontaneous aneurysms, should be men
tioned. In Buerger's thromboangiitis obliterans, whose allergic ge
nesis is probable, the participation of muscle vessels gives rise to 
phenomena of claudication and gangrene; diffuse or segmental 
phlebitis, sometimes of the migrans type, and neuritis are frequently 



IISSIH'iall•d. 'J'ht' IISSOI'inlion in alh•J'I-(ie anl-(iilis of IIIIISI'IIIIII' p11i11, 
1'1'\'1'1", t•xanllwma, eosinophilia and arlt•rilis may 1-(i\'t' •·ise lo 11 pi•·· 
lun• indistinguishable fnun trichinosis. In a l'ase diagnost•d hy lht• 
\\'l'i ll••· as periarteritis, the vessels of the I owe I' li mh, wh it-h hnd lo ht• 
amputated, owing to gangrene, were teeming with thrombi of IJ'i· 
l'hinae, while in the vessel wall, the adventitia and the pl•rivnseuhu· 
l'onnectivc tissue, lesions similar to those of periarteritis wel'l~ found. 

With regard to the histologic aspects of these vuscul:u· lesions, 
of which brief mention has already been previously made, tlwi•· 
dl'grces and types as well as situation vary. The findings range fl'Oill 

the rheumatic arteritis type to the most severe necrotic forms with 
nodose or granulomatous periarterial reaction. This is the main 
hasis for the classification of the clinical manifestation includl•d in 
Lhis group (see figs. 10, 11,12 and 13). 

!l. Laboratory Data. 

The cytologic examination of the blood may be of great value in 
lhe diagnosis. It is usual to find an anemia, particularly in seven• 
febrile forms, though generally it is not as marked as would he ex
pected from the intense, ischemic pallor of these patients. Tlw 
leukocyte count may be low at the onset of drug induced shock, hut 
it is generally high both in hypersensitivity angiitis and in peri
arteritis nodosa, in which it may reach outstanding values. In many 
cases the main diagnostic difficulty arises from sepsis, because of 
the high temperature, the general manifestations and the marked 
leukocytosis, which may even exceed 40,000. While an eosinophilia 
is characteristically found in the differential count, it is mild in 
some cases and there is a shift to the left. The differential count 
may be similar to that found in lymphogranuloma. Nevertheless, 
eosinophilia is the prevalent finding in many cases; in one of the 
writer's it was as high as 90 %; the usual figures range from 20 to 
50 %. Those diseases which may give rise to diagnostic confusion 
when associated with similar data are, in addition to vascular dis
ease, tropical eosinophilia, trichinosis, eosinophilic leukemia, Hodg
kin's disease and other types of parasitosis. Tropical eosinophilia 
is a condition sui generis of obscure etiology whose course resembles 
an asthmatoid condition; it also exhibits pulmonary infiltrations; 
occasionally it may give rise to a persistent, violent asthmatic pie
lure. De Zoysa (126) believes that it bears a close relationship to 
Loeffler's syndrome and to periarteritis nodosa, as different degrcl's 
of the same condition. There are no safe diagnostic data; only the 
reversibility with organic arsenicals and a less severe overall pie
lure. Trichinosis may be diagnosed on biopsy and in the light of the 
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Fig. 10. 
Coronary artery in P.A.N. 

clinical syndrome and the history, apart from specific tests. Never
theless, in Gelfand & Aronoff's series ( 38) of 5 cases of periarteritis 
nodosa, 3 gave a positive precipitin reaction for trichinosis. The con
cept of eosinophilic leukemia is a very flimsy one, but whatever 
the case, immature forms are found and sternal puncture may prove 
decisive. In allergic vascular disease sternal puncture reveals only 
eosinophilia and activation of the reticulum, sometimes with plasma
cytosis. Other types of parasitosis producing eosinophilia, partic
ularly ankylostomiasis, have a very different picture. The writer 
has seen two cases of myiasis which, owing to the presence of 
eosinophilia, fever and muscular pain presented a diagnostic problem 
for some time. 

The sedimentation rate is usually elevated, which is associated 
with a disturbance in the electrophoretic spectrum of plasma; hypo
proteinemia and reversal of the albumin/globulin ratio are usually 
found. In the writer's experience, the increase in gamma globulin 
is prevalent. In patients with asthma of the intrinsic or bacterial 
type, the writer has seen hypergammaglobulinemia in the inve
terate cases in the pathic or angio-mesenchymal stage, in the course 
of which these diseases usually occur. A positive cryoglobulin re-
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Fig. 11. 
Granulomatous arteritis. 

action and increase in the hexosamine levels of the plasma may also 
be found. Serum ]ability tests (Hanger, McLagan, etc.) may be posi
tive, even in the absence of an hepatic syndrome. Coombs' tests may 
be positive, and antiplatelet antibodies may appear. The Rumpci
Lccde phenomenon is frequently positive, especially in types ac
companied by purpura (of Schonlein's type and thrombotic-throm
bocytopenic purpura), and the platelet count, which on the whole 
undergoes fluctuations in correlation with the overall clinical pic
ture, may be low. 

The Wassermann reaction may be falsely positive. This fact had 
already been pointed out by Gruber in relation to periarteritis no
dosa. Recently Moore (81) has seen D. L. E. develop in subjects who 
had previously given false positive Wassermann tests. Rheumatic 
activity tests behave in a variable manner. The C-reactive protein 
tests are usually negative in asthmatic patients (Kaplan and asso
ciates (60), Tuft & Sherr (112)), but may become positive not only 
during intercurrent respiratory infections but also, according to om· 
experience, in asthma that undergoes malignant transformation. 
Rose's reaction and the investigation of antistreptococcal antibodies 
are usually negative except in rheumatic patients in whom angio-
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Fig. 12. 
Obstruction of an arteria arcuata of the kidney in P.A.N. 

connective malignant transformation is secondarily produced. The 
L. E. phenomenon may be positive, but usually this is not the case; 
even with negative L. E. hematoxylin bodies may be seen, as in 
Worken & Pearson's patient (124) with severe asthma and allergic 
angiitis. 

On urine examination albuminuria is frequently found, as has 
been pointed out above. An interesting datum in the diagnosis of 
visceral angiitis is Krupp's phenomenon ( 67) in the urinary sedi
ment. It consists in the association of a sediment like that of recent 
nephritides (red and white blood cells) with that occurring in the 
terminal stages (wide, waxy casts). Krupp's phenomenon has been 
termed "telescopic sediment" by Cole ( 17). 

The examination of exudates with their eosinophilic nature, the 
cerebrospinal fluid in cases associated with neurological symptoms 
(it may be hemorrhagic or exhibit pleocytosis and, occasionally, al
bumino-cytologic dissociation) and liver and kidney function tests 
constitute further accessory methods of assistance in diagnosis and 
prognosis. 
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Fig. 13. 
Arteritis in Wegener's granulomatosis. 

MAIN CLINICAL SYNDROMES OF ALLERGIC 

ANGIO-MESENCHYMOSES 

The symptoms and signs described and analyzed above comhilw 
with one another in a variable form in clinical medicine. This re
sults in diverse clinical pictures whose differential diagnosis from 
other diseases is sometimes extremely difficult and should receiw 
due consideration. The extent to which they are essentially different 
diseases, even if vascular lesions are different, poses a further prob
lem. Though similar etiologic factors may come into play and sonw 
aspects of their histopathology (fibrinoid degeneration, destruction 
reaction of the collagen) are common, some writers segregate some 
of these conditions as different diseases. This is largely due to the 
moment at which the condition is recognized and to the degree of 
severity in relation to constitutional, nutritional, endocrinological 
and other factors in the etiologic constellation, and also to the 
therapy employed, particularly at the present moment of "use and 
abuse" of sulphonamides, antibiotics, steroids and new drugs. Newr
theless, they may be regarded at present as clinically and, in part, 
pathologically different rather than radically different diseast•s, 
and some clinical syndromes may be synthezised. 

34 ALLERGY 
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1. Widespread Vascular Allergy (llarkavy-Zeek) or 
Hypersensitivity Angiitis. 

In a large number of cases this condition occurs in patients 
who have already had allergic manifestations, most frequently 
asthma, angioneurotic oedema and recurrent urticaria. Data eviden
cing sensitizations may be obtained from the history; and even 
reagins may be found which make transfer of the sensitization 
possible. Cases have been described caused by sensitivity to food
stuffs, pollen and other allergens. Allergy to drugs is, however, the 
most frequent. In some cases, as usually occurs in allergic diseases, 
the patient is in a "dysreactive" state and no exogenous influences 
can be demonstrated; it may then be accepted that it is an "intrinsic" 
condition. Bacterial allergy, which on occasion may be demon
strated beyond doubt in a direct manner, or a dysreaction on a con
stitutional basis can be incriminated, the mechanism of antibody
antigen allergic reaction being of no decisive importance. The acute
ness of the onset is variable. In cases due to sensitivity to drugs it 
may be violent and is usually preceded by fever, asthenia, tachy
cardia, erythema or exanthema, and even exfoliative dermatitis, 
purpura and visceral hemorrhages. Subsequently the condition may 
be accompanied by albuminuria, renal failure, pulmonary infiltra
tion, colic with melena, jaundice, splenomegaly, arthritis, neuro
myositis, etc. Uremia, marasmus or a central encephalic condition 
may preceed death which may occur within a few days or weeks. 

On other occasions, particularly when it is a case of asthma 
developing into a malignant form, the picture may be primarily 
thoracic with regressions, infiltrations, status asthmaticus, effu
sions, albuminuria, myocarditis, remissions and recrudescences may 
alternate till the end. 

In the more violent types, the following diseases may be con
sidered in the differential diagnosis: malignant sepsis, nonbacterial 
endocarditis, severe types of rheumatic disease, metastasizing tu
mours or severe hemopathies (plasmocytemia, aleukemic leukemia), 
malignant forms of syphilis and tuberculosis. The pleomorphic pic
ture by itself, the previous history and the demonstration of sensiti
zations or a recent administration of drugs or sera may be of aid 
in the diagnosis which may be confirmed by the elimination, on 
successive examinations, of the other conditions whose possibility 
had previously been borne in mind. 

Vascular lesions are extremely diffuse with the feature of fi
brinoid necrosis of the wall spreading to all the layers (necrotic 
panarteritis) (fig. 11). Zeek (1 04) ( 125) attaches special importance 
to the diffusion, the location in pulmonary and splenic vessels, the 



lack of affinity for hifur('alion zont's and, above all, to the possihillty 
of demonstrating at autopsy that the lesions W<'l'<' simullnrwously 
indu('cd in the absence of prc-exudativc lesions. 

:!. Allergic Granulomatosis ( Clmrg-Strauss). 

These writers ( 15) initially described 13 cases with a scver·c, eom
plcx syndrome of violent, persistent, febrile asthma, pulmonary 
opacities, eosinophilia and malignant course (of these I :-J, 11 hnd a 
fatal outcome). Autopsy revealed granulomata, fibrinoid degcncm
lion, perivascular infiltrations with local eosinophilia and arteritis 
n•sembling the aspect of allergic angiitis and periarteritis noclosa 
(Sl'C fig. 13). 

:1. Klinger-\Vegener Granulomatosis. 

The first case published was that of Klinger ( 1931) in a suhjcd 
71 years of age who suffered from maxillary sinusitis associated with 
a septic picture, polyarthritis, nephritis, pulmonary gangrene, de
structive suppuration of the nose and, at autopsy, diffuse periat·tc
ritis, mainly in the respiratory tract. W egener's description ( 19:i6) 
refers to a "peculiar rhinogenous granulomatosis with special in
volvement of the arterial system and of the kidneys". Apparently, 
the most characteristic feature (29) (70) from a clinical stand
point is the onset, which is in the form of a torpid infection, almost 
always of naso-sinusal origin (Fanger & Hoffman (30) have re
cently described a case which began with prostatitis), the course 
being attended by marked general malaise, septic manifestations, 
visceral involvement (mainly in the lungs, kidneys and myocar
dium) and necrotic lesions of the nasal, pharyngeal and even laryn
gotracheal mucosa. In contrast to the usual eosinophilia of th<~ 

Churg-Strauss syndrome, Fahey and associates ( 29) and God man 
& Churg ( 43), who have emphasized W egener's description in ex
cellent papers, point out the absence of eosinophilia and the usual 
lack of allergic stigmata, as well as the prevalence of lesions in the 
respiratory tract where necrosis may spread all over the mucosa 
from below upwards and there may be infiltrations which may 
develop through necrosis into gangrene. At autopsy, in addition to 
necrotic, destructive ulcerations, there may be inflammatory and 
necrotic foci in the lungs and bronchial system, and granulomatu 
with fibrotic proliferation and giant cells. The arteries may exhibit 
lesions bearing some resemblance to panarteritis nodosa, and the 
damage to the kidneys may vary from focal glomerulitis with gru
nulomata to glomerulonecrosis, and fibrinoid arteritis with obstrue
tion of the lumen. 

34* 
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4. Periarteritis Nodosa (Kussmalll-Maier). 

New knowledge has been gained in recent years concerning pNi
arteritis nodosa, with its broad symptomatology, and of Llw ('X

tremely variable clinical pictures it may produce. The i mprowd 
knowledge as well as frequently performed biopsies arc rcsponsihh~ 
for an apparent higher prevalence, in comparison with previous 
years, and it may well be possible that the condition is merely dia
gnosed more frequently. However, there are in addition some factors 
-the use of certain drugs like sulphonamides, antibiotics, etc. 
which in isolated instances, have been shown to play a fundamental 
etiologic role and which might account for the present frequency 
of diagnosis. The picture is extremely variable and a detailed de
scription falls outside the scope of this chapter. There are extremely 
violent forms running a malignant course and characterized by 
fever, leukocytosis, very high sedimentation rate, renal failure or 
hypertension, circulatory failure and neurological symptoms, in 
which death may occur in a few days or weeks. In contrast, there 
are cases with a long evolution as that followed up for 21 years by 
Kampmeier & Shapiro (59). The writer has seen a case whose course 
was characterized by febrile outbreaks accompanied by polyarthritis, 
polyneuritis and anemia, with periods of regression, which exhibited 
tendinous retraction and articular anchylosis. It was diagnosed with 
the aid of biopsy. 

A clinical diagnosis can now be made much more frequently, 
since the clinical pictures are better known. In febrile types it may 
be necessary to consider in the differential diagnosis brucellosis, 
tuberculosis and, especially the malignant syndrome of neoplasms. 
The last mentioned syndrome occurs primarily in neoplasms of the 
lung producing few focal symptoms, and pulmonary involvement 
with cough and hemoptysis is frequently encountered in periarteritis 
nodosa. In the so-called "microscopic" forms with mainly renal 
involvement, differentiation of the subacute, hypertensive type of 
nephritis is likewise extremely difficult. In persistent conditions 
marked by polyneuritis, the possibility of periarteritis nodosa should 
be borne in mind as emphasized by Scheiffarth. 

The nature of periarteritis nodosa has been the object of much 
discussion. Gruber had already suspected the possibility of an 
allergic origin. Subsequently, the trend was in the opposite direc
tion and the role of allergy in its etiology was doubted ( Griffith & 
Vural (46), etc.). This standpoint was influenced by the report of 
cases who had never had allergic symptoms and in whom no sen
sitizing factor could be discovered, and also by the fact that it has 
been possible to recreate the condition by mechanisms other than 
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history of asthma in Hl% of cases; Hai'IH•nwnn & (;J'I'I'n (112) haw 
sl'l'n the same association; Bergsti'Und (!)) has n•pot'tl'd ·I I'll SI'S: 
and also cases were published hy Cohen, l(Jinl' & Youn/o( (I H) (H2), 
Tmssoff & Scarf (114), Bcrger & \Veitz (H), Nuzum & Nuzum (H7). 
( )n the other hand, there arc cases in which the rPiationship to a 
drug is obvious (sulphonamides, iodine, aspi1·in, pPn idllin, SI' I'll, 
organic arsenicals, etc.), as will he discussed below in the gi'JH'l'lll 
sl'dion on eiology. In some cases skin tests have given unequivol'lll 
rpsults ( Randerath ( 93)). 

However, there is no evidence of its constant allergic origin. An 
infectious etiology could be accepted in cases consecutive to in
fection or parasitosis. The writer has seen a case in which the l'.on
dition developed after 18 months of Malta fever with two re1~Ul'· 

rences. Mention has also been made of a case of trichinosis in whi1•h 
hoth clinical picture and arterial lesions were extremely simihu· to 
this condition. The relationship to rheumatic fever might he sup
ported by the finding in some cases of high titres of antistreptolysin 
0 and by the cases with a previous history of rheumatism in whit-h 
Aschoff's nodules were found at autopsy. The writer believes thnt 
both the allergic factor and infection act on the complex ctiology 
as factors giving rise to a special reactive state capable of originatinf.( 
the lesions. The specific factor is this mode of reaction rather thnn 
the cause that precipitates it. It may, therefore, be assumed thal 
the disease may have a multiple etiologic induction. On occasion, 
periarteritis nodosa results in a general condition or in the involve
ment of organs; this may well be the primary process on which the 
development of periarteritis is based rather than its expression. As 
has been pointed out already, it is extremely difficult to ascertain 
whether the disease gives rise to a rheumatic syndrome or is a suh
sequent malignant development of rheumatic fever; similarly, hype!'· 
tension and kidney disease may either be its consequence or the con
ditions on which periarteritis may have developed. Periarteritis no
dosa is no exception to the fact that all the different conditions may 
occur both in and outside the circle of allergy. This is, if anythinl-(, 
more frequent in this disease. 

ETIOLOGY AND PATHODYNAMICS 

A hereditary factor, not in the sense of the disease itself but of 
allergy, or dysreaction. is extremely frequent. Harkavy ( 48) esti
mates it at approximately 50 %, but the writer believes that it is 
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somewhat higher. The problem of heredity in Lhis t•as!', as in any 
allergic disease, lies in ascertaining what the in he riled fador is. 
In our opinion, it is a "dysreactive nodule" which may he the ex: 
pression of a dysenzymic constitution. This would facilitate a sub
sequent sensitization to one or several allergens, simultaneously o1· 
in succession, and violent reactions to drugs, infections, etc. which 
need not be of a genuine allergic nature in a strict sense hut dys
reactive in a wider sense. The writer had the opportunity of seeing 
a case of unusual severity after the injection of serum in a subject 
who had never received an injection. Psychic, physical and climatic 
influences are obvious in these diseases, particularly on their re
crudescences. 

Among the allergens reported, all those which are known for 
asthma might be listed, but in these severe types of allergic vascu
laritis those which give rise to sensitizations of the delayed type, 
bacteria and drugs, are of major importance. Concerning the drugs 
regarded as responsible, mention should first be made of the sul
phonamides whose role was evidenced by Rich ( 96) and subse
quently by Black-Schaffer (10), Lichtenstein & Fox (72), More and 
associates ( 83-c), French ( 32), God man ( 44), Gelfand & Aronoff 
(38). At present, similar observations are being repeated by several 
writers. Iodine, in addition, has been incriminated by Rich ( 96-b) ; 
Muller (86) published a case of iododerma associated with asthma 
and periarteritis nodosa. Rasmussen ( 94) subsequently reported 2 
cases; in one he was able to demonstrate antibodies. Serum shock, 
also reported by Rich & Gregory ( 95) may indeed be found in the 
history of these patients with a certain frequency. Clark & Kaplan 
(16) have described the vascular lesions of serum shock in man. 
Numerous writers have reported the role of antibiotics, particularly 
penicillin ( Waugh ( 117), Surdakowsky (1 08), Edge and associates 
( 26), Jimenez-Diaz (56-d) ) and others (streptomycin, chloram
phenicol). The manifestations caused by sensitivity to penicillin may 
acquire unusual severity and pursue a violent course. Other drugs 
may be mentioned e.g. aspirin and pyrazolone derivatives (in allergic 
patients these drugs show a special tendency to produce urticaria, 
erythema, occasionally, severe erythroderma, Quincke's oedema, 
etc.). For reasons which are not understood, a large number of 
patients sensitive to aspirin are also sensitive to pyramidon and even 
to quinine, while they can tolerate phenacetin. Phenyl-butazone 
(O'Brien & Storey (88)), dilantine sodium (v. Wyck & Hoffman 
( 120) ) , hydan toine ( Rottermuch ( 98) ) , organic arsenicals (Miller 
& Nelson ( 80)), thiourea and thiouracil (methyl- and propyl-) (Gib
son & Quinlar ( 40), Dalgleish ( 22), McCormick ( 77)), etc. have 
been the sensitizing drug in other cases. 
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S1•nsilivily lo lcihuc·c·o, lo whil'h llal'lwvy (·IH) has nllnl"'u•d joll'l'lll 
i111portanl'<~ in lh<• pi'Odul'lion of these I'OIIdilions of vasl'ulnl' niii'I'MY· 
d<'SI'I'Vl's special nolil'c. lie Jll'odul'cd vasculm· h•sions and IH'I'I'osis 
in rats by the injection of tobacco extracts. In the zone of positivi' 
skin reaction, biopsy evidenced connective tissue oedema and t•osin
ophil perivascular reaction, which has also been ohsct·vcd hy Suli~ 
hcrgcr. The passive transfer of this sensitization has also ht•1•n 
attained. 

The problem posed by the participation of bacterial allergy is just 
as important as sensitivity to drugs. This interesting problem, 
which received due attention elsewhere (56) (57) cannot he dis
I'Ussed here. The reality of bacterial allergy appears to be beyond 
doubt at present, though it is a peculiar type markedly diffct·cnt 
from that induced by other allergens. Nor is it clear in these cusl's 
as to what extent the manifestations in relation to infection belonjol 
to bacterial allergy in a strict sense, that is, are due to sensitization 
to bacterial products (toxins and endotoxins). In some infections, 
allergy plays a very important role in the shaping of clinical fuels. 
as is known mainly in the case of tuberculosis, in which necrotico
exudative, proliferating reactions and granuloma formation may lw 
seen. Also the anatomicopathologic and clinical course of typhoid 
fever, as Roessle has emphasized, exhibits a reaction similar to 
induced allergic phenomena. In rheumatic fever, the role of group A 
streptococcus appears obvious, and the angio-connective tissue re
action is the paradigm of the reactions that have been described 
above (fibrinoid degeneration, granulomata). Nevertheless, hen~ 

we come across a series of facts which cannot be accounted for 
merely by the simple diagram of infection-sensitization such as the 
progression and persistence of the disease even after the disappeat·
ance of the infection, the ever-increasing rise in the titre of anti
streptolysin 0, on occasion after the disappearance of the agent, et<~. 

The conditions described as vascular and connective tissue al
lergy may on occasion be associated with a focal infection, and tlw 
therapeutic effect of its elimination may be beneficial, though this 
is not always the case. Sinus infection has mostly been blamed: 
germs, mainly staphylococci, may be cultivated from the fluid oh
tained by puncture. An extract may be made from this culture with 
which violent, and even necrotic, local reactions and severe general 
reactions may be obtained (Jimenez-Diaz (56-c), Harkavy ( 48), 
Danzigers' fatal case quoted by himself). However, the observation 
of the disease in the sinuses reveals that there is a hyperplastif. 
noninfected sinopathy in many cases and that the infection of the 
cavity is intermittent. In the writer's experience, sterilization with 
antibiotics may prove beneficial, but does not essentially influenc<~ 



the course of clinical phenomena. The fad that th('S(' IH'('OIIH' mon• 
marked when cryptic or widespread, inlt•rcun·(•nl inf!'dious d(•
velop is far more evident than their disappearance when the in'! 
fection is combatted. In other words, everything seems lo indkall~ 
that active infection plays an important role, but is not in itself 
the cause responsible for the condition. The role played by in
fection is probably based on a previous change in the reaction of the 
body; or it may be of assistance in bringing it about. 

In recent years it has been possible to learn factors capable of 
inhibiting and stimulating this reactive change or dysreaction. A 
series of coincidental clinical states (hypothyroidism, pregnancy, 
jaundice, nephrotic syndrome) may cause the disappearance of all 
the allergic symptoms, as we had pointed out a few years ago (58). 
These are the same circumstances that Hench (52) subsequently 
described in the case of rheumatoid arthritis and the same circum
stances hold good for experimental disease as well. Holman & Jones 
(55), for instance, have reported the fact that the disease induced 
according to their method of renal failure and fatty diet does not 
occur in the pregnant bitch. 

These facts have led to the knowledge of inhibitors and facilita
tors in the pathogenesis of these conditions. Their remission, parti
cularly in rheumatoid arthritis and rheumatic fever, by cortisone 
and ACTH, found by Hench, has been the fundamental step in the 
possible explanation of the genesis of the disease in man and of the 
mechanisms of spontaneous regression of remission under certain 
circumstances. The writer (58-c) subsequently described the effect, 
similar in many aspects, of N-mustard which may take place partly 
by stimulation of the adrenal cortex ( Arjona and associates ( 3) ) 
and partly by direct action on tissue-cell reactions. In contrast to 
this, other hormonal conditions may favour dysreaction. In this 
respect, mention should be made of the effect of thyroxine and of 
the mineralo-corticoids (Se lye ( 105) ) . Perry ( 89) has induced arte
ritis by injections of pituitary hormone, FSH, in animals whose 
testicles had been previously damaged by estrogens. The most salient 
fact is that the actions of these hormones or N-mustard may be seen 
both in the paroxysmal types of allergy, asthma or urticaria, and 
in vasculo-connective tissue diseases; and both in hypersensitivity 
angiitis, which appears to be evidently allergic, and in periarteritis 
or in L. E. This indicates that, apart from a common etiologic back
ground (which is not always present), the common factor is some
thing deeper and more essential lying in the pathodynamics. This 
explains, independently of the diversity of clinical pictures, and even 
of lesions, the frequent occurrence of remissions and relapses, the 
progressive tendency, and likewise the occurrence of mixed clinical 
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pidun•s and l111' lrunsfol'lnalion of olll' forn1 into unotl11•1' wilhlu 
I his grou )I of d isl'aSI'S. 

The assodalion of del'lnatomyosilis and Sl'll'I'Odl'l'lllll is Vl'l'~' 

frPquenl, to such an extent that the writer· dl'SI'I'ihl•d sonu• Yl'lll'" 
ago s1·.leroderma-dermatomyositis as a dislind disl':tSl' l'nlily in 
\\'hieh poikiloderma, scleroderma, myositis, Haynaud's phl•nonH•non, 
arthritis, etc. may each predominate. Occasionally we havl~ Sl'l'll 11 

positive L. E. phenomenon in this disease. Endocarditis may 01'1'111' 
not only in L. E. hut also in the course of transformed asthma, in 
Loeffler's infiltration and in rheumatoid arthritis. On occasion, 11 

differentiation between S. L. E. and P. N. is nearly impossihll' or· 
problematic (Shaffer and associates (102), Baggenstoss ((i) ). Hod( 
( 11) mention several cases of these associations and transfol'lna
lions. We have described nonbacterial malignant cndocanlitis in 
which rheumatic endocarditis develops, at a given moment, into 11 

malignant condition with polyvisceral manifestations due to anl(io
mesenchymal lesions, while it is impossible to demonstrate the Jll'l'S· 
ence of bacteria responsible for the change in reaction either in llw 
lesions or in the blood stream. The disturbances in the eledl'O· 
phoretic spectrum and the biochemical changes bear a close re
semblance to those of allergic angio-mesenchymoses. Other worlH•r·s 
have described similar conditions in bacterial endocarditis or in tiH' 
so-called bacterium free stage of bacterial endocarditis. 

From a morphological point of view, one of the most important 
common facts is fibrinoid necrosis. Nevertheless, there is a diversity 
of opinion on what the fibrinoid substance is and, in addition, it is 
questionable that it is always the same substance. The view held 
by Altschuler & Angevine (2) is that it is a precipitation of collal(l'n 
mucopolysaccharides by an alkaline protein resulting from cell dl'· 
struction. In a series of important histochemical investigations, 
Montgomery & Muirhead (82) have reached the conclusion thal 
fibrinoid is mainly derived from altered smooth muscle of the media 
of vessels. Craig & Gitlin ( 21) believe that fibrin is at the end nn 
integral component of such fibrinoid material; interstitial fibrinogl'n 
would be transformed into fibrin in situ as a result of the inflam
matory reaction of the tissue. It may easily be assumed, in the light 
of the results of studies with fluorescent anti-fibrin, that the histo
chemical methods for the recognition of fibrin are not speeifil' 
enough. Klemperer ( 61) suggested that there may be more than 
one fibrinoid, even if they have a common appearance with certain 
staining techniques, and recently Wolman & Laufer (123) draw n 
similar conclusion. In the case of L. E. it might be a by-product of 
nucleoprotein breakdown; in other cases it might be fibrin or· 
other plasma protein transudated, in the arterial wall. Skelton ( 111:4) 
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subscribes to a mixed point of vil~W; he thinl<s that it ma~· ht• 
derived from transudated protein oi' from musculm· IH'l'alulown 
products. The writer has seen fibrinoid in vessels with fail'ly int:u1 
media and is of the opinion that a more likely explanation would hl' 
provided by the local precipitation of preexisting fibrinogen into a 
form insoluble in the body fluids (Brunson and associates ( 12)) or 
of fibrin itself (Gitlin & Craig (21)) brought about by something in 
the blood stream. The point is to ascertain what it is that is present 
in the circulating plasma, that is capable of bringing about such 
transformation, and may be transferred, as was pointed out above, 
by cross circulation. 

It is interesting in this respect that it has been possible for the 
Minneapolis group of research workers (Thomas, Brunson, Gamble, 
Davis) to produce fibrinoid and impart plasma with the property of 
transferring it, with the injection of endotoxin. Endotoxin includes 
a lipid component which, according to Westphal and associates 
(119), would be the toxic fraction, and a protein-bound polysaccha
ride acting as a haptene. The toxic lipid may be dissociated from it 
and transferred to another protein, casein for instance, whereby the 
same action of the endotoxin is preserved. Apart from the antigenic 
effect of the polysaccharide, the toxin gives rise to fibrinoid, on the 
one hand, and to sensitization to the vasomotor effect of adrenalin 
and noradrenalin, on the other. Torpid, or local, infection might act 
in this way like Shwartzman's widespread phenomenon. Diverse 
factors such as antigen-antibody reaction, endotoxin, macromole
cules, hormones may lead to the same final results. Lastly, the dis
ease derived from the use of hydralazine (Dustan and associates 
( 25), Perry & Schroeder ( 90), etc.), so similar to S. L. E., has been 
reported. Experimentally it has been possible to produce the same 
condition in the dog (Comens (19)). It would appear that such 
different agents may bring about a change in body fluids respon
sible for the lesions. Changes in the electrophoretic pattern of the 
plasma proteins are a common phenomenon. A tentative explanation 
was adv.anced by the writer in which the increase in gamma globu
lins was regarded as the disturbance in body fluids responsible for 
the effect through the possible presence of some self-nocuous factor 
in that fraction (auto-nocivity). A similar viewpoint has subsequent
ly been suggested by Ehrich (27). Gear (37), too, accepts the se
condary production of antibodies. Later, Vazquez & Dixon (116), 
by using fluorescent antigamma globulin antibodies, have been able 
to demonstrate their deposit in the lesions of patients with rheuma
tic fever, L. E. and rheumatoid arthritis. The L. E. phenomenon due 
to a substance present in the plasma is in fact a good example of 
the presence of self-nocive factors in the plasma. At present it would 
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appc•a1· lllnl lllis fnl'lor is 11 glohuli11 i11dudl'd ill llu• gnui111n l'l'ndlon, 
and ils dl'c•c·L miglll l'onsisl ill Lilt' displac"l'IIH'IIl ol' llw l'ndlll' Ill· 
llihiling dl'soxyriholllldl•ase (Kumil'k and assodnh•s (IIH) ). 11 Ill'· 

l'urs not only in L. E. hut in othet· collagl'll disl~aSl'S ns Wl'll nncl llH 
prl'sence has likewise been reported in myelo111a, ll•ulu•min, l'c•· 
c·ut·t·etH'es of pernicious anemia and in reactions to penidllin. 

Nevertheless, the alteration of the protein pallem may well t(o 
beyond what we now assume. Plasminogen may he aclivnlc~d into 
plasmine or fibrinolysin hy bacterial toxins, by anaphyladi<' shod<, 
traumatic shock or by burns, etc. and a correlation with llw fl. 
hrinoid deposit is likely. A common result of such diverse adionH, 
lhe alteration in the delicate system of enzyme chains maintninint( 
the solubility of fibrinogen (which is just as important in immunily 
reactions as in coagulation), might be a new pathogenetic apJll'onc·h 
to the mode of production of these diseases. Finally, it Sl'l'ms )ION· 

sible that substances regarded as auto-antibodies may be fihl'inot(c'll 
derivatives. It is possible that allergy, persistent torpid infcdion 
and certain toxic factors may in the end give rise to similm· ultcrn· 
tions. 

In the case of sensitization to drugs, it is probably necessary I'm· 
them to be linked with appropriate proteins which are thus chunf(NI 
into auto-antigens; the chemical radical would endow them with ltH 
specificity as in the works of Landsteiner and associates. It iH 
possible that bacteria present in the body also originate neo-uuto
antigens which produce antibodies; but there is no positive eviden<w 
in this respect, though there are some data which lend support to 
this view. Our results with extracts of organs by the collodion pre
cipitation technique have been negative. It is interesting that Stetson 
(106), on the basis of the similarity between delayed-type allert(y 
and the action of endotoxins, believes that the change in reaction 
in the latter may be congenital, constitutional, a sort of hypel'
reactivity similar to allergic hypersensitivity. 

However this may be, it is necessary to attempt the elucidation 
of the respective roles played by allergy, infection, toxic actions and 
factors facilitating dysreaction (hormones, foods, etc.) in the clio
logic analysis of each patient. 

BASIS OF THERAPY 

The fundamentals in treatment of these conditions are: 
1. Verification of the allergic mechanism; search and prevcn lion 

of the nocive action of allergens. 
2. Investigation and removal or treatment of infectious or toxic~ 

factors. 
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3. Response modification hy inhibitors of d~'SI't•adion. 
4. Accessory treatment. 

1.-The investig.ation of allergic influences does not differ from 
the general procedure in all possible allergic conditions. The history 
is of first-rate value; so are skin tests, particularly in the case of 
sensitizations to pollen, animal products, dust, molds. The demon
stration of reagins by the P.-K. method is important in every case. 
Alimentary sensitizations are not faithfully disclosed by skin re
actions and it is necessary to use elimination diets such as those 
of Rowe, pulse count according to Coca, Rinkel's method, or micro
precipitin reactions according to our technique. The participation of 
drugs is mainly suspected from the history, but on occasion, owing 
to the fact that they are drugs whose use is extremely common and 
indiscriminate, attack precipitation tests may be required. The sen
sitivity to tobacco inay be tested by skin reactions, using extracts 
of different types of tobacco. 

Specific desensitization is of secondary importance in comparison 
with the elimination, provided the latter is possible, and is not with
out danger in these cases. In a case seen by the writer, 1 unit of 
penicillin gave rise in a sensitive patient to an almost fatal reaction 
from which she recovered only with difficulty, after suitable treat
ment. But the main danger lies in stimulating the specific reaction 
instead of depressing it, in view of the hyperreactivity, sometimes 
incommensurate, of these patients. In the treatment of rheumatic 
patients by vaccines, amylosis is occasionally induced in certain 
organs. Recently, the writer has carried out desensitizations with 
the simultaneous administration on the injection days of predni
solone. 

2.-The search for and eradication of septic foci are of certain 
importance though their effect is not radical or definitive, as has 
been pointed out already. While a factor of activation of the con
dition is removed by this means, the cause of that condition is not 
suppressed, and may progress in spite of this therapy. In the case of 
sinus infection, the writer is not in favour of radical operations but 
of general antibacterial treatment, aspirations and local lavages. 
Antibiotic therapy is of fundamental importance and should, in the 
writer's opinion, be carried out by using large doses (1-10 million 
units of penicillin for several weeks, provided it has been proved 
that there is no sensitization to it. In this way we have obtained 
excellent results in some patients who had not improved at all with 
the usual doses. When infection persists and germs are cultivated, 
their susceptibility to the various antibiotics should be tested. 

3.--Treatment with ACTH .and cortisone, hydrocortisone, pred-



\'.\.';( 1'1 .. \11 .\Nil COI.I.An!O:N IIISIO:ASI·:s rd 1 

ni.wnt• and Jlrt•dni.wlont•, alnwsl always in association· with untl
hioli<'s, is douhllt•ss lilt• most important stt•p in ll11• ll't'lllllll'lll of 
lht'se cases. Some respond unfavourably, espet·ially with ACTII. \\'t• 
have recorded cases of dclerioralion, and th<' lill'mllll't' l't'Vl'His pal
it•n ts with severe asthma and phenomena of angio-m<'S<'n<'llynwsis 
in which this therapy had a lethal result. Fortunately, lhis ot't'UI's 
rarely and, in the writer's experience, less fre<Juen Lly wi lh <'orlisont• 
Lhan with ACTH. Nevertheless, Edge and associates report (:!tl) 11 

<'ase of sensitivity to penicillin, who died of renal failure wht•u 
treated with cortisone and they believe that ACTH should he Jll'<'
ferred. When the patient's state is not severe for the lime lll'inlo(, 
the writer prefers to start treatment with prednisone in dos<•s of 
40-60 mgm. daily; these may be increased under observation. Sub
sequently it may be possible, according to the effect, to use ACTII 
instead (initially 30 mgm. in injections at eight-hour intervals, or 
in gel form); the dose may be increased, in the light of the eff<•t•ls. 
up to 50 mgm. or more; or cortisone may be used in progressive dost•s 
up to 200 mgm. The dosage is decreased once its ineffectiveness hus 
been verified or its effect attained. No rigid scheme of dosage ol' 
successive use can be outlined for any allergic disease, even 11101'1' 

so in these cases. 
4.-The following are co-operative faclol's in treatment.-- Low 

sodium diet; potassium administration when steroids are used: 11 

suitable diet when there is hypertension, renal failure or liver in
sufficiency as well as coagulants, vitamin C, etc. Transfusions al'<' 
of decisive importance in cases with purpura, hemorrhages, throm
bocytopenia and anemia. Evidence of the utility of the antihistamint• 
drugs in these cases is lacking at present. 
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ALLERGY AND HEMATOLOGY 

By 

DONALD K. BRIGGS and MARC VERSTRAETE 

New York and Louvain 

The subject of allergy is of special interest to the hematologist. In 
the first place there are certain classical changes in the formed ele
ments of the blood which accompany generalized allergic proccss(~S 
though these are by no means constant. Secondly, hematology is 
deeply concerned with the whole concept of immuno-allergic discnse 
in relation to specific hematologic disorders and is perhaps the 
branch of medicine in which the greatest amount of precise scien
tific data can be cited to support this concept. 

The hematological aspects of allergic diseases can be divided into: 

1. Hematologic manifestations of generalized allergic diseases. 
2. Hematologic aspects of immuno-allergic disorders, 

A) !so-immune mechanisms. 
*hemagglutinins-incompatible blood transfusions. 

erythroblastosis fetalis. 
* granulocytopenias. 
*secondary thrombocytopenias. 
*circulating anticoagulants. 

B) Autoimmune mechanisms. 
*acquired hemolytic anemias. 

idiopathic acquired hemolytic anemias. 
secondary hemolytic anemias and dysproteinemias. 
hemolytic anemias associated with chemical substances. 

*agranulocytosis or leukopenia by auto-antibodies. 
- idiopathic leukopenia and leukocyte auto-antibodies. 

symptomatic agranulocytosis by auto-antibodies. 
*idiopathic thrombocytopenic purpura. 

3. Allergic purpuras. 
Henoch-Schonlein syndrome. 

4. Hematologic manifestations of diseases with a questionable im
muno-allergie etiology. 

35 ALLERGY 



!;41i IJON,\I.Il J{,JIJIJiiliS & MAliC: \'Jo:IIS'J'iiAJo:'J'Jo: 

1. HEMATOLOGU..: MANIFESTATIONS OF GENEIIAJ.JZEU 

ALLERGIC DISEASES 

Any of the blood cells may be affected in a particuhu· allcrgi<~ 

state, the most common finding being leukopenia with eosinophilia. 
Leukopenia. Though a decrease in the total leucocyte count is n 

very common accompaniment of allergic conditions, it is question
able whether its measurement is of value in diagnosis. Numerous 
diseases induce a leukopenia so that the field of differential diagno
sis is wide. In the past, the total leucocyte count has been used as 
the basis of the "leukopenic index" of Vaughan. Serial leucocyte 
counts are made before and after exposure to an allergenic stimulus, 
usually a food to which the patient is supposed to be sensitive. De
pression in the leucocyte count is taken to indicate that an allergic 
mechanism is operative. Though diagnosis may frequently be con
firmed by this means, further statistical enquiry into the method 
has shown that an induced leukopenia of this type may so often be 
absent iri a known allergic state as to render the test almost valueless 
diagnostically, and conversely that leukopenia may be observed fol
lowing the injection of innocuous foods. 

Eosinophilia. The rise in eosinophil count seen in so many allergic 
conditions is probably an indicator of the part this little understood 
cell plays in the host's reaction to foreign protein. It is particularly 
prominent in vasomotor rhinitis and is said to be commoner in those 
types of allergy where there is an infective element. 

In practice, this eosinophilia coinstitutes little more than an inter
esting curiosity. It is of doubtful value to the clinician since its 
failure to occur does not in any way invalidate the diagnosis of 
allergy but, when it does occur, there is still the necessity to eliminate 
other possible causes of eosinophilia such as infestation by parasites. 

Great interest has centered around the Thorn test and its modi
fications which compare the eosinophil count before and after an in
jection of ACTH. Such a test is of some value in assessing adrenal 
function but is difficult to interpret in cases where there is any 
strong allergic element. The eosinophil is as baffling scientifically as 
it is disappointing clinically. 

2. HEMATOLOGIC ASPECTS 

OF IMMUNO-ALLERGIC DISORDERS 

Agglutination experiments with erythrocytes provide one of the 
most useful tools available for immunologic studies in human patho
logy. The ease with which the phenomenon of agglutination may be 
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nhsi'I'Vt~cl 111111 lht• rt•prochwihility of n•sulls J.(ivt~ tlllltssnilnhlt~ ncl· 
vn 11 laj.(es lo i 11111111 11o-hema lologic over other· nwlhocls of in ves liJ.(n-
1 ion. The lcucocyles arc far less predictable in their· hehnvior in vil.r·o 
so that tlw whole subject of leucocyte agglutination is lneldn~ in 
predsion. The platelets lend themselves even less readily lo ~~~~hr-
1 i11ation studies, one important reason being their inherent JII'OJH'n
sily to adhere to adjacent objects. There is wide disagreement re
garding the behavior of platelets as antigens and their proper plut~e 
in immuno-allergic mechanisms. 

A. /so-Immune Mechanisms. 
llemagglutinins. 

The incompatibility of blood from different persons is a superh 
example of biochemical individuality and the organism's intolerant~c 
of foreign protein. The impracticability of skin grafting between in
dividuals demonstrates that no two people, apart from monovult11' 
twins, are antigenically identical and recent studies indicate thnl 
the red cell antigen patterns are almost equally complicated. How
ever, many of the antigens are so unimportant immunologically that 
it is possible to find a suitable donor who is sufficiently compatible 
for the red cells to survive after transfusion. 

Since Landsteiner's demonstration of the four major groups of the 
ABO system, nine other blood group systems have been discovered, 
many of which (notably the Rh-Hr system) contain a very large 
number of antigens. Combining these various systems, it is now 
possible to demonstrate many thousand blood group combinations. 
The possibility of any two people having the identical red cell anti
gens is consequently very small indeed. Fortunately for the trans
fusionist, a great many of the red cell antigens never, or only rarely, 
give rise to antibodies and become clinically important. 

The ways in which antibodies are formed to the red cell antigens 
differ markedly between the various blood group systems. Thus the 
hemagglutination tests provide excellent illustrative examples of a 
large number of immunologic principles. 

In the case of the ABO system, the patient's serum always con
tains antibodies to the antigen which is lacking from the cells. For 
example, if the cells are group A the serum contains anti-B anti
bodies. This is known as Lansteiner's rule and the exceptions to it 
are extremely rare (agammaglobulinemia, chimerism). Some authors 
have expressed the opinion that the antibodies, like the blood groups, 
are spontaneously produced as the result of genetic factors but 
Wiener believes that the immunity is acquired, the antibodies being 
the result of exposure to A and B substances which are ubiquitous 
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in nature (bacteria, animal pi'oleins, clc.) and, mwt~ t•nt·ounleJ't•cl, 
provocative of an immune response in an individual who lat'ks llwm. 

In sharp contrast to the situation with the ABO gJ"oups, lhe N and" 
M antigens hardly ever give rise to antibodies in man. Although 
about half the population lack either M or N in their red cells, the 
patient is entirely receptive to repeated transfusions of blood con
taining the factor which he lacks without the development of any 
type of immuniologic reaction. Serum for use in distinguishing be
tween these types is made in the rabbit since this animal can be dif
ferentially sensitized fairly easily. This illustrates an interesting 
species variation in immune response. 

The Rh-Hr or CDE blood group system illustrates a third type of 
immunologic situation. Some 15 % of Europeans are Rh negative, 
that is they are lacking in the Rho or D factor. These people do not 
normally have antibodies against the antigen that is lacking but will 
develop them on exposure to the factor in the course of blood trans
fusion or pregnancy. It is not known why some Rh negative persons 
will develop antibodies much more readily than others. If a preg
nant woman has antibodies of this type against an antigen present 
on the red cells of the fetus, the child will develop the very serious 
hemolytic anemia, erythroblastosis fetalis. The great majority of 
cases of this disease are due to the factor Rho or D being present in 
the fetus and not in the mother but the condition can also arise in 
association with the various other antigens of the Rh-Hr system. It 
is curious that transuterine incompatibilities in the ABO system 
much less commonly give rise to erythroblastosis fetalis and, when 
they do, the antibody involved appears to differ in certain ways from 
the usual anti-A and anti-B antibodies. 

It should be remembered that no marriage can be pronounced 
entirely insusceptible to erythroblastosis fetalis since a large number 
of the less frequently studied antigens may occasionally sensitize 
the wife. 

The Kell blood groups system illustrates how an antigen, which 
usually does not produce antibodies, may very rarely do so under ex
ceptional and little understood circumstances. About 9 % of Euro
peans have the factor K which is absent from the rest of the popu
lation. There are numerous instances reported in the literature where 
a wife lacking the antigen K (genotype kk) has become sensitized 
to this antigen when the fetus has inherited it from the father. The 
reverse has also been true in one family, described by Levine, where 
the allele of the K gene, k, became antigenic, when a woman of the 
genotype KK became sensitized to the red cells of her fetus which 
contained the k antigen. 

The use of the Coombs or anti-globulin reaction in the investiga-
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lion of int•.onlpll'lt• nnlihoclit•s is clcall wilh in the st·t~lion on ht•IIICI· 
lyl it' :uwmias. 

l~rylllroblaslosis Fetalis. Not only is there a marlu•tl tliffl'l't'llt"t' 
IH'l.wt•t•n the hehavior of the antigens of the val'ious syslt•ms wi I h 
n•spl'd to the formation of antibodies hut there also apJWIII'S lo ht• 
a completely random incidence of erythroblastosis in llliiiTinf.(t•s 
where known incompatibility is demonstrable. Many Hh nt•f.(nli\'1' 
women have a series of successful Rh positive pregnancil's without 
mishap but, in general, the likelihood of erythroblastosis int'l'enst•s 
with successive pregnancies. Though the reasons for these difft'l't•n
ces between couples are unknown, there is some evidence to show 
that erythroblastosis due to Rh incompatibility is less common wht•n 
ABO groups of the mother and fetus are different than when llwy 
are similar. It has been suggested that such ABO incompatibility is 
•·esponsible for the rapid removal of fetal cells from the matel'llnl 
circulation and consequent shortening of the time of matel'llal t~x

posure to the Rh antigen. 
In spite of increasing knowledge of the pathogenesis of erythl'll

blastosis, there is as yet no specific therapy which may be diredt•d 
against the underlying mechanism. Steroids are ineffective againsl 
the development of antibodies. Treatment consists in the careful 
management of the mother during pregnancy and preparation fol' 
immediate exchange transfusion of the newborn infant. It is often 
advisable to terminate pregnancy at the 30th week but opinion with 
regard to the expediency of this measure is by no means unanimous. 

In giving the prognosis for any given marriage, an attempt is m:uh~ 
to determine whether the father is homozygous for the appropriate 
antigen, in which case all children will be candidates for erythro
blastosis, or heterozygous when there will be a 50 % chance that 
the infant will be safe from the disease. This question is best an
swered by typing the blood of the husband's parents and any other 
children whom he may have fathered. 

Qualitative serological determinations are helpful in determining 
the titre of antibody which a woman has developed against the ap
propriate antigen and hence measuring the chances of her giving 
birth to a child with erythroblastosis. A rising titer during pregnancy 
is an indication of further sensitization. Nevertheless, in spite of 
strong serological evidence of sensitization, many cases are recorded 
where a woman has had a live incompatible child which has re
mained healthy either with or without exchange transfusion even 
though she had a previous history of stillbirths and neonatal deaths. 
This is believed to indicate physiological differences in the permea
bility of the placenta between different pregnancies. 
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Granulocytopenias. 

In 1922, when W. Schultz published the first report of a new 
clinical entity, characterized by the sudden onset of necrotizing an
gina, prostration, high fever and extreme reduction of granulocytes 
from the peripheral blood, no causative agent could be found. Since 
then, a relationship has been demonstrated between this condition 
and the taking of certain drugs. Compounds containing a benzamine 
group are generally incriminated in the production of agranulo
cytosis. 

It was originally thought that the offending compounds acted by 
a leukotoxic effect due to an oxidation product. Extensive work has 
shown that amidopyrine and related drugs fail to induce agranulo
cytosis in animals. Furthermore there appears to be no relationship 
between the amount of the drug absorbed and the decrease of granu
locytes in the blood. It has been noted at the same time that drugs 
listed on p. 551 frequently provoke manifestations of hypersensi
tivity such as oedema, asthma, rash and urticaria. The presence of 
chills, headache and dizziness associated with the onset of the dis
ease might also suggest an allergic nature. It was subsequently de
monstrated that plasma from a patient with sensitivity to pyramidon 
induced a marked but transitory fall of granulocytes in normal, 
healthy individuals. A substance in the globulin fraction of patients' 
plasma and serum was also capable of causing agglutination of 
homologous and heterologous leukocytes in vitro. Moeschlin has 
postulated that the offending drug combines with a serum protein 
to form an antigen (drug plus haptene). The antibodies so formed 
coat the leukocytes which are subsequently agglutinated and de
stroyed by the interaction of the leukocyte-bound antibody and the 
antigen. This destruction of agglutinated granulocytes occurs mainly 
in the lung capillaries and perhaps also in the spleen and liver be
cause of massive agglutination of leukocytes in peripheral blood. 
This results in an excessive demand on the bone marrow, with an 
increase of immature cells, and finally, in severe cases, in complete 
exhaustion of marrow cells. Agranulocytosis related to hypersensi
tivity to drugs seems to be based on a similar immune mechanism as 
in sedormid thrombocytopenic purpura. 

The first symptoms are usually general malaise, sudden fever and 
chill followed by a period of extreme fatigue and prostration. In the 
final stage, infection occurs in regions normally harboring micro
organisms. Gangrenous ulcerations are found on the gums, tonsils, 
soft palate, lips, pharynx or buccal mucous membranes. Skin lesions 
have been observed in about 10 % of cases. Splenomegaly, genera
lized lymphadenopathy and hepatomegaly are unusual. There is 
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always u sli~ht dl'f.(l'l'l' of :uwmia. The n•dudion in lht• lllllllht•l' ol' 
f.(rnnuloeytcs is usually drastic and ofl<'n llwre is n diminution of 
the ahsolulc number of other types of lculweytcs. First, hypt'l'li'Ophy 
of the hone marrow is observed with an inc•·cased pi'Odudion of 
t•dls; if the increased demand persists, marked inunatu•·ity of t•t•lls 
is noted and finally exhaustion of the marrow may dcvt'lop. 

According to the older literature the course of the disease is ot'lt•n 
fatal, death occurring within 3 to 9 days after the first symptoms, 
Less fulminating cases have been described however, and sint·e tlw 
introduction of intensive antibiotic therapy the prognosis hns lw
eome more promising. 

Until now, drug-induced immune granulocytopenia has been dt•
monstrated with the following compounds: amidopyrin ( pyl'llmi
don), butazolidin, phenacetin, sulfonamides, barbiturates, ani lint• 
and probably hydantoin and gold. The list of drugs should not lw 
confused with cytostatic drugs such as urethane, nitrogen mustnnl. 
TEM, demecolcine and benzene derivatives e.g. chloramphenicol dt~. 

Agents Occasionally Associated with Gr,anulocytopenia. 

Analgesics: Amidopyrine (pyramidon) and drugs containinf.( it 
( amidophen, amytal compound, causalin, cibalgin, neonatral eo m
pound, neurodyne, peralga, pyraminal, yeast vile), antipyrinc, no
valdin (novalgin), phenylbutazone (butazolidin). 

Antithyroid drugs: Thiouracil, propylthiouracil, methylthiouradl, 
methimazole, carbimazole. 

Anti-convulsants: Trimethadione ( tridione), phethenylate, phcna
cemide, diethazine. 

Sulfonamides: Sulfanilamide, prontosil, sulfapyridine, sulfalhia
zole, sulfadiazine, succinylsulfathiazole, sulfisoxazole ( Gantrisin). 

Antihistamines: Pyribenzamine, methaphenilene (diatrin, phcnal
hiazine). 

Antimicrobial agents: Organic arsenicals, chloramphenicol, lhio
semicarbazone (tibione). 

Miscellaneous: Dinitrophenol, chlorpromazine, gold salts, indu
strial chemicals. 

Secondary Thrombocytopenias. 

Bedson showed in 1922 that the administration of anti-plaleld 
serum in guinea pigs caused thrombocytopenia and damaged llw 
capillary endothelium with resulting purpura. 

Thrombocytopenic purpura due to specific drug hypersensitivity 
rather than drug toxicity is infrequent, but may be caused hy a widt~ 
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variety of drugs. In order of frequency, they are: scdormid (allyliso
propyl-acetylurea), arsenobenzol compounds, combined bismuth mHL 
arsenic therapy, the sulfonamides, quinidine and gold salts. A few 
cases of thrombocytopenic purpura have been reported following the 
administration of digitoxin, iodine compounds, chrysarobin, pheno
barbital, allylisopropyl-barbituric acid, nirvanol, sodium salicylate, 
insulin, tetraethyl ammonium chloride, ergot, colloidal silver, bis
muth, streptomycin, thele, antabuse, isonicotinic acid hydrazide, 
paramethadione, p-aminosalicylic acid, propylthiouracil, ethylallyl
acetylurea, Marbadal, amidopyrine, antazoline. Isolated cases of 
thrombocytopenic purpura have also been reported by exposure to 
DDT insecticide or insect bites, by eating mistletoe berries or applica
tion of "leg make-up preparations". Food very seldom induces 
thrombocytopenic purpura. 

The antibodies are highly specific. Quinine, the optical isomer of 
quinidine had no effect on cells coated with quinidine antigen. 

Thrombocytopenic purpura due to sedormid has been extensively 
investigated by Ackroyd. The administration of this drug to sen
sitive subjects was followed by marked thrombocytopenia within 
thirty to sixty minutes. The application of sedormid (solvent: pro
pylene glycol) to the skin of sensitized patients resulted in purpura 
of the skin in the area to which the drug was applied. As no hyper
emia or wheal formation becomes apparent, release of histamine 
is not likely. The blood clot of sensitized patients does not retract 
adequately in the presence of sedormid. This drug causes agglutina
tion of the platelets of normal and sensitized persons, if suspended 
in serum of sensitized persons, but the presence of complement is 
necessary to produce lysis. 

Four factors are concerned in the process: platelets, sedormid, 
complement and a lytic factor present in the serum of sensitized 
individuals. The interpretation of these findings is that sedormid 
unites with platelets and, acting as a haptene, confers antigenic 
properties upon them whenever the drug is taken. The compound 
formed by the union of sedormid and platelets must be very labile 
and consequently only weakly antigenic since so few patients taking 
the drug develop purpura. Lysis of this platelet-sedormid antigen by 
antibody and complement occurs only if the immune reactions are 
highly stimulated by the antigen. The antibody is a panagglutinin 
since all human platelets and not only those of sensitized patients 
are agglutinated. The petechial hemorrhages are independent of 
thrombocytopenia, for capillary hemorrhages produced by patch
testing occur in the absence of any change in the platelet count. It 
is supposed that the capillary damage is due to the action of an anti
body formed upon the antigenic sedormid-endothelial cell compound. 
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.\nlihodies n~mnin fol' n long lime in Lhe hlood of s1•nsili:wd pnli1•111H, 
I'VI'Il Lhough the plall'lel rounl has rclumed Lo no•·mnl 

Thrombocytopenic purpura associated wilh the inlnlw of quinil11•, 
quinidine, sulphamezathine, benadryl, dormison and anlazolilll' hnH 
ht•t•n investigated in detail and seems to have a similar palhof(ent•sis. 
All these chemical agents may cause a thrombocytopenia and n hl•
morrhagic diathesis with associated platelet deficiency in sensiliz1•d 
patients without influencing the red or white cells of the hmw mar
row or peripheral blood. Other drugs will regularly produce lhl'lllll
hocytopenia, granulocytopenia and anemia provided the inlnlu~ is 
large enough. These drugs damage the megakaryocytes direclly hy 
their toxic effect, no peripheral platelet agglutination or lysis hcinf( 
observed. Benzol, antimetabolic agents and most of the drugs used to 
treat leukemia and lymphomas fit in this category, which is eleul'ly 
distinct from the previous one. 

The clinical symptoms of the hemorrhagic diathesis are pelechilw 
or ecchymoses in the skin and bleeding from mucous memhrmws. 
There is no local edema, erythema or infection of the affected skin. 
Red and white cells are normal. The platelet count may he as low 
as 20,000 cu.mm., the bleeding time is prolonged and the tourniqtwl 
test positive. The most important abnormal clotting test arc )llllll' 

retraction, slow consumption of prothrombin in serum, diminished 
heparin tolerance and a low generation of plasma thromboplastin. 
All these tests are normalized by the addition of a normal plateh•l 
suspension. 

The proper treatment in all cases will be the avoidance of the 
offending chemical agents. The administration of prednisone or re
lated compounds and transfusion of fresh blood, plasma or platelet 
suspension should be reserved for cases with clinically severe bleed
ing. The blood should be collected in plastic bags or carefully siliconi
zed glassware. Heparin or disodium ethylene diamine tetracetate di
hydrate (Na2EDTA) are the best anticoagulants. Prednisone and 
Prednisolone act chiefly on the vascular walls with a temporary 
reduction or normalization of the tourniquet test and bleedinf( 
time. 

Circulating Anticoagulants. 

The mounting evidence for physiologic anticoagulant in normal 
blood has focused the attention of hematologists on the role of these 
blood clotting inhibitors in hemorrhagic diatheses. Various types of 
anticoagulants of high titer have been described in the blood of some 
bleeding patients. An increase in antithrombin activity is not neces
sarily associated with bleeding and is not likely to be the sole cause 
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of a hemorrhagic diathesis when bleeding is prcscnl. Olhe•· types of 
potent anticoagulants were found but arc probably nol involved in, 
normal hemostasis. Most of them interfere with the first phase of 
blood clotting, namely the generation of thromboplastin, or inhibit 
the activity of formed endogenous plasma or tissue thromboplastin. 

The group of patients with circulating anticoagulants, preventing 
the formation of plasma thromboplastin can be subdivided as fol
lows: 1) idiopathic cases with no other known disease; 2) patients 
where the presence of an anticoagulant is associated with lupus ery
thematosus, tuberculosis, periarteritis nodosa, chronic glomerulo
nephritis, pemphigus, Duhring-Brock disease or with the appearance 
of paraproteins; 3) in females following pregnancy (not later than 
12 months after parturition); 4) in females not related to pregnancy; 
5) in patients suffering from hemophilia (type A or B). 

In a second group of patients the circulating anticoagulant pre
vents the activity of formed endogenous plasma or tissue thrombo
plastin. Idiopathic cases are known with a species specific anticoagu
lant, inhibiting only human brain thromboplastin; others are species 
non-specific (acting against human and animal brain or lung ex
tracts). This group also includes many cases where the formation of 
an anticoagulant occurs concomitantly with lupus erythematosus or 
other collagen diseases. 

In many cases there is reasonable evidence that the anticoagulant 
is an immunologic response to antigenic stimulus. This stimulus is 
sometimes obvious as in the hemophilic who develops an anticoagu
lant after repeated transfusions of plasma or antihemophilic globu
lin. In other cases, incompatibility of transfused blood or fetal red 
cell antigens producing maternal antibodies may be incriminated. 
The simultaneous presence of a circulating anticoagulant and im
munologic disturbances ( leukoagglutinins, red cell agglutinins, pos
itive Coombs test) as in the various conditions conventionally group
ed under the term "collagen disease" also points to a similar patho
genesis. The fact that the anticoagulant is present in the gamma 
globulin fraction and that in several cases a positive precipitin test 
was found also supports the theory that circulating anticoagulants 
are antibodies. 

The anticoagulants preventing the formation of plasma thrombo
plastin have a similar mode of action. They interfere only in the 
early stages of the first phase of the clotting mechanism. The forma
tion of an intermediate product between antihemophilic globulin, 
calcium and factor IX (P.T.C. or Christmas factor) is prevented. 
The anticoagulant activity is without influence once these clotting 
factors are linked. Consequently coagulation is severely impaired; 
whole blood and plasma clotting time is prolonged. Mixtures of 
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pali!'nl's and 1101'111111 plasma ot· hlood also have 11 pmlonJ(I•d c~lollinf.( 
lime. The ulilizalio11 of the prothromhin in serum is slow hut the• 
prothrombin time of plasma is nonnal. 

If the anticoagulant inhibits formed thromboplastin, 11 prolonf.(c•d 
plasma prothrombin time is also found. Human and animal lht·omho
plastins should be used to determine species spccificily. 

The clinical picture is very similar to hemophiliu, even lwmut·
Lhroses may occur. Large subcutaneous ecchymoses, inb·amuseulnt• 
hcmatomas, gastrointestinal bleeding and epistaxis arc frequent eom
plaints. Minimal trauma may be followed by prolonged and exlcnsiw 
bleeding. Purpura never occurs. 

Little comment can be made with regard to therapy. Since llw 
immunologic mechanism may be involved in the pathogenesis of dt•
culating anticoagulants, steroid therapy has been tried by scvct•nl 
authors. In cases of hemophilia and in conjunction with pregnnnc~y 
the formation of an anticoagulant may be the result of therapy nnd 
is often a self-limiting condition. Since bank blood may further sti
mulate the process, only washed compatible red cells should be given. 
ACTH may be tried in the absence of other satisfactory therapy. 

B. Autoimmune Mechanisms. 

Acquired Hemolytic Anemias. 

The hemolytic anemias, when not consequent upon some con
genital structural weakness of the erythrocyte, are the result of' 
pathological functioning of the immunologic mechanisms. This is 
the acquired form of the disease. The globulin of the patient's serum 
which normally forms antibodies against foreign cells and bacterin 
is prevented in its action to the extent of producing antibodies to 
the patient's own red cells. 

The process may be cryptic as in idiopathic hemolytic anemia, it 
may be the result of obviously demonstrable lesions of the sites of 
gamma globulin formation as in hemolytic states secondary to mye
lomatosis or certain leukemias or, thirdly, it may involve the inter
vention of a drug or toxic chemical in the antigen-antibody reaction. 

Of fundamental importance in the diagnosis and investigation of 
acquired hemolytic anemias is the anti-globulin or Coombs test. The 
essential reagent is the serum of a rabbit which has been immunized 
against human globulin. Its serological use is in the detection of' 
globulin which has been attached to the surface of red cells. If 
washed red cells become agglutinated on suspension in anti-globulin 
serum, then it may be assumed that they are coated with globulin 
that has attached itself as an incomplete or blocking antibody. This 
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is the direct anti-globulin reaction which is positive in 111a11y :u~

quired hemolytic anemias, indicating that incomplclc anlihody is 
present and that this is predisposing the red cells to early removal 
by the spleen and consequent shortened survival. 

The anti-globulin reagent may also be used to demonstrate the 
presence of incomplete antibodies in the patient's serum. Normal 
red cells having the antigens appropriate to the test are suspended 
in the patienl's serum and incubated. These cells are then washed 
free of all serum and suspended in the anti-globulin reagent. If 

· agglufitt~Jion occurs, it indicates that globulin is attached to the 
cells and:, at the patient's serum therefore contained incomplete 
antibodies a inst the antigens of the test red cells. This is the in
direct,aq:¥gl ulin reaction. 

The·i:ii'direc anti-globulin reaction is used in cross-matching blood 
fOI'"'tt'iinsfusi and in typing cells for those normal red cell antigens 

e to incomplete antibodies. Thus, in using the test to 
investigat n Rh negative woman's serum for anti-Rh antibodies, 
'iliittl;iPPappropriate to the test would be normal Rh positive cells or, 
more specifically, the cells of the husband. 

Idiopathic Acquired Hemolytic Anemia. In primary forms of the 
disease it is unclear by what mechanism the pathological antibody 
develops. There are probably several different paths by which the 
common end result may be reached. There is some evidence to 
suggest the action of viruses in certain cases. The patient may 
develop a hemolytic anemia following an upper respiratory infection 
and it is supposed that it is the virus in combination with the red 
cell that has become antigenic to the patient and hence provocation 
of antibodies in the serum which render those same red cells liable 
to early destruction. 

It seems very likely that a mechanism of this type is operative in 
cases of infectious mononucleosis which are complicated by hemo
lytic anemia since it seems likely that this disease is caused by a 
virus, though none has been isolated. Another example of inter
ference with the immunologic mechanism brought about by in
fectious mononucleosis is the curious observation that in a large 
number of cases the serum becomes inordinately capable of agglu
tinating sheep red cells. This forms the basis of the heterophil anti
body or Paul-Bunnell test. 

Secondary Hemolytic Anemias and Dysproteinemias. In certain 
hemolytic anemias secondary to other diseases, it is easy to point 
to the causation of the disorder in the sites of abnormal gamma glo
bulin production. These are the bone marrow, the spleen and the 
other parts of the reticulo-endothelial system, the cells involved 
being the lymphocytes and the plasma cells. 
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Chi'Onie lymphul it- ll·uiH'Illill, fol' exampl1•, is l'.hlll'lldl'l'i:wd hy 
lymphoeyles whil'h :U'I' ahnol'mal in fundion and in numhl'l', '1'111' 
plasma cells also arc pathological ol', al limes, ahsenl. Tlw del'llllf.(l'
menl of gamma globulin pl'oduction by these eells may manif1•sl it
self in a number of ways. Failure in antibody ]li'Oduclion may L~x

pose the patient to the dissemination of microorganisms af.(ainsl 
which the appropriate antibody is no longer produced. The n~d el!ll 
antibodies, instead of being active only against incompatible n~d 
eclls, develop the capacity to agglutinate the patient's own red eclls. 
Consequently, a secondary hemolytic anemia is common in chmnic 
lymphatic leukemia. In occasional cases of this disease there is eom
plete agammaglobulinemia. Since there is no gamma globulin, lhc 
serum may be found to be entirely devoid of iso-agglutinins so thal 
the patient becomes an exception to Landsteiner's rule and is thcn·
fore receptive, at least theoretically, to transfusion with blood of 
any group. 

In multiple myeloma, a variety of complex disorders ·of protein 
synthesis is to be seen. No two cases are quite the same. The myelo
ma cells, probably abnormal derivatives of the plasma cells, manu
facture quantities of abnormal globulin which are easily demon
strated as heavy bands in the electrophoretic pattern of the semm. 
These physico-chemical pecularities are accompanied by immunolo
gical disturbances. Here again, these take the form of susceptibility 
to infection and auto-immunization. In many instances, gamma mye
loma presents an interesting paradox; a heavy band of protein in 
the gamma globulin zone is seen on electrophoresis of the serum hul 
this protein is so abnormal that functionally the case behaves lilu~ 

one of agammaglobulinemia-the capacity to form antibodies to 
bacteria is lacking and there is an extremely low titre of iso-anti
bodies to the ABO antigens which are lacking from the patient's red 
cells. 

The group of disorders here discussed have been assembled under 
the generic term dysproteinemias. This name is perhaps not intended 
to be strictly definable but gives a certain unity to a diverse number 
of conditions whose clinical picture presents numerous immuno
allergic manifestations which are traceable to faulty protein syn
thesis. 

Many of the lymphomas and malignant neoplasms fall into the 
category of dysproteinemias. Another member of the group is Wal
denstrom's macroglobulinemia. This is characterized by progressive 
anemia, enlarged lymph glands and a hemorrhagic diathesis. The 
serum contains an abnormal globulin which has a molecular weight 
of one million. 

These examples are instructive in revealing the relationship he-
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tween gross physico-chemical disturbances of prolein synlhesis and 
immuno-allergic phenomena of th~ type easily studied hy the das
sical methods of immunology. Present knowledge leans heavily upon 
recently developed investigational techniques such as electrophore
sis. It is reasonable to hope that future advances in the knowledge 
of physical and chemical structure of protein molecules will yield 
considerable further information which will contribute to the under
standing of the basic nature of immuno-allergic disease in general. 

Hemolytic Anemias associated with Chemical Substances. In he
molytic anemias associated with exposure to drugs and other chemi
cal substances, it is of interest to note that the same compounds may 
be incriminated as in drug-produced leukopenia and thrombocyto
penia. This is certainly true for benzene and for acetanilid, for 
example. 

Furthermore there is the widest possible range of susceptibility 
when different individuals are studied, one patient being specific
ally prone to develop a hemolytic state from one compound and an
other patient, equally characteristically, from a second compound. 
The dosage of offending substance need not be large, often a severe 
hemolytic reaction may be induced from a very small exposure for 
a short period, notably in the case of paraphenylenediamine, a com
mon constituent of hair dyes. 

These facts encourage the belief that many substances cause he
molysis not by direct destructive action upon the cells (though this 
can happen, as in the case of phenylhydrazine) but by some parti
cipation in an immuno-allergic process. The elucidation of the me
chanism whereby this occurs must await a better understanding of 
the true nature of antigens and antibodies. It may be postulated how
ever that the red cell, in favorable circumstances, becomes antigenic 
by the incorporation of an exogenous chemical substance and thereby 
evokes antibodies which will cause destruction of the red cells when 
at any future time they become exposed to the same substance. 

If leucocytes and platelets are capable of becoming auto-antigenic 
by being exposed to chemicals then it is not surprising that many 
substances responsible for the depletion of one of the formed ele
ments are also toxic to the other cells of the hematopoietic system. 

Agranulocytosis or Leukopenia by Auto-Antibodies. 

In this group of neutropenic patients, no causative drug can be 
incriminated and the antileukocytic properties of the serum remain 
permanently. The antibody acts directly on the surface of the leuco
cyte without the intervention of any chemical substance as de
scribed in the chapter on agranulocytosis due to drugs. The me-
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c~hnnism is :o~imilnt· lo lhal t•.ausing immune lwmolylk ant•min:-~. Two 
main groups may he distinguished: the prim:u·y lt~ulwpt•nin:o~ wilh no 
olhet· underlying disease and secondary leulwpenias ussodnlt•d with 
lymphomas, splenic tuberculosis, acquired hmnolytie nncmin, lupuM 
erythematosus, Marchiafava-Micheli syndrome ete. As il is still im
possible to distinguish naturally occurring leucoeyte antihodit•s l't·om 
Lhose produced by multiple blood transfusions, this last eond i lion 
should also be included in the list. 

Idiopathic Leukopenia and Leukocyte Auto-Antibodies. Frall(~Jw 
demonstrated in 1940 that the serum of a patient with idiopathic 
agranulocytosis had an agglutinating and lytic effect on immature, 
but even more intensively on mature, normalleucocytes. His findinMM 
were subsequently confirmed by Oliva and Turbetta, Ninni and 
others. Dausset and his group have isolated at least 33 cases of 
leukopenia associated with leucocyte agglutinating properties in 
the serum. 

The age incidence of the disease is highest in the fifth and sixlh 
decades and the male to female ratio is 2: 1. The disease begins in
sidiously with fatigue, asthenia and minimal dyspnea on effort. 'l'ht• 
symptoms usually continue for 1 or 2 months before the patient 
seeks medical help, by which time there is usually a modcruh~ 
anemia with thrombocytopenia and severe leukopenia affecting par
ticularly the granulocytes. The bone marrow at first shows a reactive 
picture, but is later hypoplastic. Leucocyte antibodies are present in 
the blood and have agglutinating and sometimes lytic properties. Tlw 
antibodies are gamma-globulins. Complement is required to obtain 
a lytic effect. Leucocyte auto-antibodies do not always necessarily 
cause auto-agglutination but the leucocytes become coated with anti
bodies and phagocytosed by normal cells. 

Some cases have a chronic course for months and even years while 
others make a complete clinical recovery though maintaining some 
of the biological abnormalities. There are two complications which 
may even be fatal: a bleeding tendency due to thrombocytopenia and 
a greatly increased susceptibility to infection. 

Treatment is disappointing. ACTH has been tried extensively hut 
seldom improves the clinical condition. Splenectomy causes a clini
cal improvement with a transient amelioration of the laboratory 
data in some instances. 

Symptomatic Agranulocytosis by Auto-Antibodies. A few cases of 
aleukemic leukemia with auto-antibodies having agglutinating pro
perties against leukocytes in the serum have been described. Similar 
antibodies have also been observed in the serum of patients with ac
quired paroxysmal hemoglobinuria, acquired hemolytic anemia with 
cold auto-antibodies, myeloma, lymphosarcoma, Hodgkin's disease, 
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aplastic anemia etc. All these condilions a1·c• lmown to IH' possihly 
complicated by auto-antibodies agaiQst red <~ells. 

The simultaneous fall in leukocytes, red cells and lh•·omhoeyles 
in many of these patients is difficult to explain. Anti-platelet and 
anti-red cell antibodies could be found inconsistently. Some of them 
show pan-antibodies active only against trypsinized cells. The possi
bility still remains that the techniques for detection of specific ag
glutination antibodies are not sufficiently sensitive, that the anti
leukocyte substance has a polyvalent action on a protein substrate 
common to all three series, or that thrombocytopenia and anemia 
are produced by some other unknown mechanism. 

The L.E. phenomenon and clumping of leucocytes in lupus ery
thematosus is the consequence of antinuclear antibodies rather than 
antileukocytic antibodies. In comparative investigations it has been 
found that serologi<;ally, the L.E. factor behaves like an experimental 
antinuclear antibody. It seems to be a gamma globulin adsorbed spe
cifically and quantitatively upon nuclei, which is eluted again only 
with great difficulty. 

Idiopathic Thrombocytopenic Purpura. Several lines of investiga
tion suggest that some cases of idiopathic thrombocytopenic purpura 
(I.T.P.) are due to an autoimmune mechanism. Evans and Duane 
have observed that some patients with acquired hemolytic anemia 
have persistent neutropenia and thrombocytopenia. Since acquired 
hemolytic anemia is due to demonstrable agglutinins, they deduced 
that thrombocytopenia and granulopenia might be due to the same 
cause. Another argument was that both conditions improve simul
taneously in some patients following splenectomy. An observation 
also suggesting a humoral agent as the cause of the disease is the 
occurrence of transient thrombocytopenic purpura in more than 
half of the babies born of mothers with idiopathic thrombocytopenic 
purpura. The offending factor in the mother's blood passes through 
the placenta and destroys the baby's platelets. The survival, in the 
circulation of normal individuals, of transfused platelets from 
patients with hypoplastic bone marrow or patients with I.T.P. sup
ports the hypothesis of rapid platelet destruction in these diseases. 
The survival time of transfused platelets in cases with a hypoplastic 
marrow is 4 to 5 days, in cases with I.T.P. only 1 to 24 hours. The 
plasma of approximately 30 percent of the patients with I.T.P. trans
fused into normal individuals causes a temporary thrombocytopenia 
and even purpura in the recipient. 

Although this in vivo demonstration of a platelet depressing factor 
in the plasma of some patients with I.T.P. provided convincing evi
dence of the existence of a platelet auto-antibody, there is still much 
uncertainty. The demonstration of platelet agglutinins in vitro is 
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lt•t·huit'all~· dil'l'it•tdl, l'lalt•lt•ls art• nol so t•as~· lo lllllllipuiHlt• 11!-t, for 
c•xautple, J't'd t'l'lls. 'l'ht• uo•·mal tt•Jult•JH'Y of plalt-ll'ls is lo t•huup, l't•d 
t'l'lls on the other haud do not agglutinate spontaneousl;v. Mol't'O\'t'l', 
lht• amount of available platelets in cases of l.T.P. is hy dt'finilion 
sparse. It is difficult to demonstrate the prcscnee of adsol'lu•d anli
hodies on the surface of platelets with the anliglohulin lt•t•hniqut•, 
t·onsidering that platelets are partly clumped during the rcpeatt•d 
washings. 

For this and other reasons, more emphasis has been laid on llw 
demonstration of agglutinins in the plasma and serum. The ind
dence of positive results varies in the published series from 28 Pl'l' 
cent to 66 per cent. Many of these cases have not become immunized 
against platelet types through pregnancy or transfusion. The assl~ss
ment of platelet agglutinins is so difficult that several workers fnil 
to obtain reproducible results and cross experiments in diffen•nl 
laboratories testing the same blood samples have been discouraginfo(. 
Several modifications of the techniques have been presented ( Jll'('

paration of the serum, choice of the anticoagulant) and even a mo
dified Coombs test (Fliickiger, Hassig and Koller) and a hemagglu
tin test have been described (Kissmeyer-Nielsen). It is probable that 
the failure to demonstrate platelet agglutinins does not necessal'il~· 
preclude their presence in the blood of I.T.P. patients. A similar situa
tion occurs in acquired idiopathic hemolytic anemia where free 
serum auto-antibodies are not demonstrable by any technique, ewn 
where there is active disease. If the antibodies fixed on platelets haw 
a low dissociation constant, it will be difficult in many cases to de
monstrate the presence of free agglutinins in the plasma. In addition 
it may be important to include the patient's platelets in studies for 
autoagglutinins, since there is evidence that auto-antibodies for 
platelets are specific and agglutinate only autologous platelets. 

Not all platelet agglutinins have an additional lytic effect. If the 
antibody is only an agglutinin, the clumped platelets are lysed in 
the circulation or within the tissues or may be phagocytosed hy 
tissue macrophages and leucocytes. Damaged platelets are also trap
ped in the spleen. 

I.T.P. may be acute or chronic. In both types there is thrombocyto
penia in the peripheral blood, increase in the number of megakaryo
cytes in the bone marrow and abnormalities in their morphology 
and a normal or slightly enlarged spleen. 

Acute I.T.P. occurs typically in young children where bleeding 
into the skin and mucous membranes starts suddenly without any 
previous tendency to bruising. The hemorrhage is often very severe, 
probably because the vascular wall is injured as well as the platelets 
and megakaryocytes. Extensive ecchymoses, severe epistaxis or spon-

36 AI.I.ERGY 
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Blood: 
Platelet count 

Platelet morphology 

Eosinophilia 
Lymphocytosis 

Bone marrow: 
Megakaryocytes 

Eosinophilia 

Platelet agglutinins 

Thrombycytopenic effect 
of plasma 

Platelet survival time 

TABLE 1 

Acute J.T.P. 

Extremely low. 
(5,000-20,000/mm3) 
Relatively normal. 

Often present. 
Often present. 

Normal number. 
Often small, agranular 
vacuoles, degenerated forms 
present, immature forms. 
Prevaling in differential 
event. 
No platelet production. 

Often present 

Rare. 

Rare. 

Very short (1 to 6 hours). 

Chronie I.T. P. 

Low. 
( 40,000-20,000/mm3) 
Platelets large, bi
zarre, irregular. 
None. 
None. 

Increased number. 
Normal size, gran
ularity reduced, 
mature megakary
ocytes. 
Prevailing in dif
ferential event. 
Diminished platelet 
production. 
None. 

In about 50 % of 
cases. 

In about 60 % of 
cases. 

Short (12 to 24 hs.) 

taneous bleeding from other sites are noted. Physical examination 
is almost negative except the bleeding. The bone marrow shows a 
normal or slightly increased number of megakaryocytes mostly of 
the intermediate type. The number of the eosinophils is also in
creased. The last finding seems to be typical for the self-limited type 
of disease. 

After a few days of intense bleeding, the bruising tendency de
creases, purpura disappears and shortly afterwards the platelet 
count returns to normal. The whole course lasts 2 or 3 weeks to 1 or 
2 months. Most patients with this self-limiting disease heal com
pletely but about 10 per cent become chronic. 

The chronic relapsing thrombocytopenia occurs most frequently 
in adults and older adolescents, 64.3 per cent appearing before the 
age of 21. The incidence of the disease before puberty is the same 
in both sexes: after puberty the male-female ratio becomes 1 : 2. 
A family history of easy bruising is uncommon. 
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.\ pt'I'SOIIIII history ol' rl'llll:.· bruising, hlt•t•ding gtiiiiS and t'pislnxis 
"' •·r a variable period ol' lime is obtained. A suddPn onsd of lht• 
l'liniral symptoms is rather rare. The appearance of pelt•chitH' nnd 
purpura in the skin and mucosa together with sponlHJH'OIJS l't't~hy

naoses and suffusions are typical of thrombocytopenia. 
The abnormal physical findings are limited to the sites of hh•Pdiltg 

with a moderately enlarged spleen in about a fifth of the cases. There 
is no glandular enlargement and the liver is normal. 

The laboratory data reveal normochromic anemia proportionnl 
I o the blood loss. Long standing bleeding produces a hypochl'Omk 
pidure. The platelet count is low, well under 100,000/cu.mm.; the 
bleeding time is prolonged: clot retraction is slow or absent. Othel' 
l'oagulation tests giving abnormal results are a slow consumption of 
prothrombin in the serum, diminished heparin tolerance of the 
plasma, generation of a small amount of plasma thromboplastin ut 
a slow rate and an abnormal thromboelastograph. The bone marrow 
shows an increase of megakaryocytes with single nuclei, relatively 
little cytoplasma and few granules. The main abnormalities are non
lobulated nuclei, the presence of vacuoles and the lack of granules 
in the cytoplasm. In contradistinction to the acute form of I.T.P., 
there is minimal injury to the vessels in the chronic type. A specinl 
group in the chronic type is seen in women developing thrombocyto
penia during pregnancy. Serological studies on 12 mothers with 
auto-immune idiopathic thrombocytopenia have permitted accurate 
predictions of neonatal thrombocytopenia in 23 out of 24 of their 
infants. In 6 additional instances, normal mothers apparently h<'
came immunized to the platelets of their fetuses and gave birth to 
a total of 7 infants with neonatal purpura. 

The treatment of acute I.T.P. is positive in two respects and nega
tive in one during the acute phase. Positively, the patient should be 
helped to survive the emergency period of the disease without sur
gery. Transfusion of fresh blood, plasma or platelets and administra
tion of prednisone may be life saving. Splenectomy in the active 
bleeding phase is a dangerous and unnecessary operation. The self 
limiting character of acute stormy idiopathic thrombocytopenia has 
always to be kept in mind. 

The actual treatment of chronic I.T.P. is based on the well planned 
use of prednisone and related compounds, transfusion of plasma or 
platelets and splenectomy. The most important effect of steroids in 
these conditions is on the vascular fragility. The tourniquet-test 
often becomes negative or less positive within a few hours of corti
sone therapy although the number of platelets may still be low. A 
temporary increase in platelets is noted after a few days of treat
ment in some cases. This might be a consequence of the stimulating 

36* 
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effect of the hormone on the hone marrow. No advantage of Lhe 
intravenous route of administration of steroids has been nolcd, ex
cept for a more rapid effect on the vascular wall. Transfusion of 
platelet-rich plasma or a platelet suspension is presently possible 
in larger institutions. It is known that platelets are unstable after 
contact with a foreign surface such as glass or metal. The coating 
of needles and containers with water repellent agents f.i. Arquad 
2-C (Dicoco-dimethyl-ammonium chloride), Lacquer Silicone or 
Teflon fluid to metals and silicone to glassware give satisfactory 
results and a limited platelet loss. The availability of plastic tubes 
and bags has solved many problems. The usual technique used to 
concentrate platelets is differential centrifugation. There is still un
certainty about the preserving media to be recommended (dextrose, 
gelatine, plasma, saline, glycerine). Many investigators prefer there
fore the administration of fresh platelet-rich plasma, obtained by 
low speed centrifugation of compatible blood collected without va
cuum in plastic bags. There is no constant direct relationship be
tween survival time of transfused platelets and the improvement of 
the bleeding manifestations of the patient. Even if platelet counts 
remain low, it is quite common for a cessation of bleeding to be 
noted. 

Splenectomy is definitely contra-indicated in I.T.P. secondary to 
drug ingestion, in neonatal purpura and in the acute state of I.T.P. 
in children, which usually undergoes spontaneous remission. In 
chronic I.T.P. a six month trial with adequate doses of steroid 
therapy should be instituted before splenectomy is decided upon. 
The operation should be done at a favorable time after preparation 
with steroids and platelet transfusions. About 60 per cent of the 
chronic cases show an immediate and sustained post-operative rise 
of platelet level, although some of them may relapse after a few 
years. About 20 per cent of the cases show a partial favorable 
clinical response as well as a rise in platelets. In 20 per cent there 
is no improvement following splenectomy. Some of the last cases 
may possibly belong to the category of disseminated lupus. It has 
been stated that splenectomy is usually successful when ribonuclease 
material is detected by the Feulgen stain in the megakaryocytes and 
platelets. According to Harrington and Osimura, splenectomy was 
successful in 68 out of 83 patients with antibodies but in only 5 out 
of 21 of those in whom a positive test was not obtained. 

Supportive measures with steroids and platelet transfusion can 
be advised to treat bleeding in splenectomised patients. The search 
for accessory spleens has been disappointing and little advantage 
has been gained in practice from injecting Thorostrast or by reinter
vention. 
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:1. A LI.ERiilC Pllltl'lJitAS 

Aeute vaseular anaphylactoid purpura has been dl'st·t·iht•d lili'ni•· 
morrhagic capillary toxicosis of Frank, peliosis rheu matil·n 111111 

Sehiinlein-Henoch syndrome. Schonlein described a hl~lllot·t·hnJ(k 

disease of purpura with acute rheumatic symptoms. HetHH'h <'nll<•d 
attention to a similar purpura associated with crampy ahdominnl 
pain and melena. The full picture includes symptoms referahlt• to 
the skin, joints, gastro-intestinal tract and kidney. Anaphylndoid 
purpura may be considered as a generalized disturbanee of smull 
blood vessels in which purpura is only one manifestation. Patho
logically, there is a diffuse angiitis of the smaller vessels and enpil
laries. An active pericapillary inflammatory infiltrate with lympho· 
cytes, polymorphonuclear cells and macrophages is centered around 
capillaries and in some of them necrotizing arteriolitis has h<•<•n 
described. These changes cause an increased permeability of llw 
capillary endothelium. The onset of purpura is sudden and usually 
commences 1 to 3 weeks after a sore throat caused by a hemolytit• 
group A beta streptococcus. The exciting factor may occasionally ht• 
a drug (antibiotics, antihistaminics, menthol, quinine, gold ... ) , nn 
insect bite or the ingestion of food to which the patient is sensitiz<•d 
(chocolate, tomatoes, eggs, seafood, etc.). In the majority of cases no 
specific causal agent can be discovered. The infection is probably 
responsible for the initiation of an immunologic response. The anti
gen-antibody reaction takes place in the lag period at the vasculnr· 
level. 

This non-thrombocytopenic purpura with the characteristic cu
taneous purpura, the digestive symptoms and a microscopic hema
turia has been reproduced by several authors by injecting guinea pig 
vascular endothelial antiserum in dogs and guinea pigs. This expe
rimental syndrome seems to have at least two phases: an early phase 
immediately after the rabbit-serum injection and a secondary phase 
around the 9th day. The capillaro-toxic potency of an immunized 
rabbit serum or of the serum of a patient with the Henoch-Schonlcin 
syndrome is linked to gamma-globulin. Their injection in the pres
ence of added complement produces ecchymoses. Allergic purpura 
with angiitis of small vessels, perivascular changes of the skin and 
generalized character of the disease are very similar to periarteritis 
nodosa where larger vessels are involved. Allergic purpura is con
sidered by some to be one of the collagen diseases. Even the associa
tion of allergic purpura with hyperimmune states such as acute idio
pathic thrombocytopenic purpura has given some support to tlw 
belief that these various conditions may be inter-related. 

The purpuric attack is often preceded by malaise, fever and lwad-
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ache. Large purpuric spots in milder cases arc usually limill•d lo 
the extensor surfaces of the limbs, the lower back and buttocks. The 
trunk and face are rarely affected. The shape of the purpuric lesions 
is variable, being in general larger and sometimes more confluent 
than in thrombocytopenic states. There is a symmetrical distribu
tion of the intensely purplish, slightly elevated spots. Hemorrhage in 
this syndrome is rarely severe and even the purpuric spots are a 
minor component of the clinical picture. The tendency of the spots 
to coalesce and their variability in size and shape contrast with the 
small and regular pinkish petechiae of Werlhof's disease. The skin 
eruptions begin occasionally with urticarial wheals. The joint symp
toms are typical for Schonlein's purpura and are characterized by 
periarticular effusion and swelling associated with pain. The meta
carpal, knee and elbow joints are frequently involved. Hemarthroses 
never occur. Salicylates are ineffective. The purpura itself is usually 
slight and may not appear until long after the joint symptoms have 
become apparent. The patient may run a low grade fever as long as 
arthralgia is present. 

The gastro-intestinal symptoms (Henoch's purpura) occur most 
commonly in children and adolescents and include abdominal colic 
with melena; even bright red blood may appear in the stools. The 
symptoms are caused by edema and hemorrhagic effusion in the 
intestinal wall, which may simulate intussusception. The mistaken 
diagnosis of acute appendicitis is not infrequently made. 

The renal symptoms may consist of hematuria and hyaline and 
granular casts may be found. Only microscopic hematuria remains 
after one week; the persistence of casts indicates a chronic renal 
involvement with a poor prognosis. Nephritis has been observed in 
as many as 47 per cent of cases. The renal lesion is the slowest to 
heal. The autopsy findings in the kidneys are the same as in acute 
glomerulonephritis. The laboratory findings in allergic purpura are 
few. Only a moderate increase of the white count is found. Bone 
marrow aspiration may show an increase in megakaryocytes. Platelet 
count and function are normal. The tourniquet test is negative or only 
mildly positive. All other blood clotting investigations are normal. 
An antivessel precipitin test, using neonatal aorta, may be positive. 

The disease is "self limiting" in nature. During the active period 
the patient should be confined to bed. Articular and intestinal pain 
are relieved by sedatives. ACTH gives prompt remission of the histo
logic lesion but seems not to act directly on the renal symptoms. 
According to several authors the disease fails to respond to cortisone 
but the clinical symptoms improve with larger doses of prednisone. 
Only a long -term follow-up will determine whether permanent renal 
impairment can be avoided by steroid therapy. 
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·1. liEMA'I'OI.OiiiC MANJFJ,STATIONS OF J>ISJo:A!IJo:S 

wrru A QtmsTtoNABJ.E IMMUNo-Au.mmrc ETtor.oc;y 

Certain generalized diseases of the mesenchymal struchii'CH r-~twh 

as rheumatoid arthritis, lupus erythematosus, scleroderma unci JH11'1-
artcritis nodosa are often grouped together under the title of "l~ol
lagen disease". Though of unknown etiology, these disorders huvtl 
features which suggest that an immuno-allergic mechanism is O])l!I'U· 

tive. Much of the supporting evidence for this belief is supplied hy 
the results of hematologic studies. 

In rheumatoid arthritis, it has been possible to demonstrate R 

serum factor which has a high specificity for this disease. '!'hiM 
factor causes the agglutination of sheep red cells which have been 
sensitized by a sub-agglutinating dose of anti-sheep cell serum pre
pared in the rabbit. The reaction has some value as a diagnostic tcr-~t 
in differentiating rheumatoid arthritis from other diseases, hul 
shows more promise of usefulness in the investigation of the patho
genesis of the condition. 
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ALLERGY OF INFANCY AND CHILDHOOD 

By 

A. w. FRANKLAND 

London 

When Von Pirquet and Schick first started giving spccifk Ll•t•nl
ment of anti-diphtheric and streptococcal serum to children, tlw~· 

observed that a number of them developed a serum disease. Tllt'iJ· 
original description-now translated into English (Von Pirqm•lnncl 
Schick 1951), remains to this day a wonderfully accurate description 
of a syndrome that became the beginning of what Von Pirquet tlt•
scribed as "Allergy". 

The capacity to develop the atopic type of sensitivity cannot ht• 
induced experimentally, but the induced type of sensitivity as set•n 
in serum sickness and some drug reactions has much in common 
with the spontaneously occurring type of allergy. The capacity lo 
develop an induced type of sensitivity reaction is in no way confitwcl 
to the so-called allergic child. An induced sensitivity is prohnhly 
more likely to develop in someone who is already allergic, as allcrgk 
individuals are three times more likely to become sensitive to peni
cillin injections than the non-allergic. Nor must it be forgotten wlu•n 
considering the serum sickness type of reaction that fever is one of 
the more frequent symptoms. Asthmatic children often have a raised 
temperature with the more severe attacks. In the past, it was gener
ally considered that the fever was caused by infection and bcfon• 
the antibiotic era, bacterial vaccines were used to combat infection. 

Bruun (1955) gives an account of a child aged one year who di('(l 
following doses of a bacterial vaccine. It can be easily understood 
how an extract of an allergen could cause a generalized urticariul 
rash, asthma and anaphylactic death. It is not so easy to understand 
how a bacterial vaccine could cause death unless perhaps with cnl'h 
dose the vaccine sensitized the child. 

Rhinitis and Nas.al Catarrh. 

Many children have repeated colds but the term tends to be ust~cl 
as a diagnosis rather than a descriptive term. The colds are desct·iht•d 
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by some mothers as catarrh and hy others as hay fen•r parlit·u
larly when associated with much sneezing. Before maldnfo( any dt•
cision as to the possible cause of the nasal symptoms, it is always 
important to obtain a very careful history of the symptoms. The age 
at the onset of symptoms must be very carefully ascertained. Some 
mothers will insist that the child always had a wet nose and tended 
to be a mouth breather. Others will say "always", but when asked 
to be more definite, will admit that the symptoms started about the 
age of five or later. The patient's personality and the parental atti
tude to the symptoms will emerge as the history is taken. The 
character of the nasal discharge if present must be noted. Is it 
watery, mucoid or purulent? Does it change in character? Is it some
times greenish and thick? When the colour changes are there as
sociated symptoms of cough or headache? Are the symptoms worse 
at any particular season? The symptoms that are worse in summer 
are suggestive of a possible allergic cause, if worse in winter of an 
infective cause. The previous history of infantile eczema or the story 
of dyspnoea and wheeze, again begin to point in the direction of a 
possible allergic cause. 

It is surprising how often the symptoms that worry the parents 
seem to cause little trouble to the patient. Anyone who has spent 
some time in an ear, nose and throat department will know that the 
large majority of the children sent up for advice by doctors have 
come about the advisability of removal of tonsils and adenoids. This 
operation is at last becoming less popular than it used to be. All 
allergists are only too familiar with the story that asthma began 
after the removal of tonsils and adenoids. I strongly advise that if 
a child is thought to be allergic and if the nasal mucous membrane 
looks allergic, removal of tonsils should not be performed unless 
there is a definite indication for tonsillectomy. I believe that there 
are very few indications for removal of tonsils. Repeated colds and 
blocked nose certainly are not indications for removal of tonsils. 
Sobel (1953) has discussed adeno-tonsillectomy and its relation to 
asthma. He points out that there are three schools of thought. (i) 
The tonsils and adenoids act as a focus of infection and if these are 
removed the asthma will be improved. (ii) The tonsils and adenoids 
play an important role in preventing the spread of infection in the 
upper respiratory tract to the lower respiratory tract and therefore 
the removal of the tonsils and adenoids may precipitate asthma. 
(iii) The indications for adeno-tonsillectomy are the same for allergic 
and non-allergic patients. Sobel studied 100 patients and came to the 
conclusion that the indications for adeno-tonsillectomy were the 
same for the allergic as the non-allergic and made no difference to 
the severity of the asthma. 
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Mi~l'llilw lll'adal'ht•s 1':111 O('.nll' in childrt'n hul 11 I'OIIIIIICIIH'I' 1'1111~1' 

of headache is a hilaleral (rather than unilateral J lwmhu·lw Sl't'll In 
ehildren with sodden nasal mucous memhrmws. The t~ausal niC't'llllll

isms of these headaches in children with non-suppuralive sinusitis 
is often difficult to explain but is related to the inlerfen'IH'(~ with 
Yentilation and drainage of sinuses (Protz 1951). 

The appearance of the nasal mucosa may have heen malt~l'inll;\' 

altered by the application of decongestants. The bright red apJWIII'
ance of the nasal mucosa must not be mistaken for a normal or· un 
infected nasal mucosa without first making sure that it is not u 
"drop treated nose". The nasal mucous membrane is a pseudo
stratified columnar ciliated epithelium which lines the nasal cavilit•s 
and nasal sinuses. Numerous goblet cells and submucous glands st•
crete mucus which is kept moving by the cilia in specific directions. 
In the sinuses it always leads to the ostia while in the front ot' tht• 
nasal cavity the flow is backwards to the nasopharynx. Besides tlw 
more obvious allergic and infective causes of nasal obstruction it is 
a common experience that a sudden fall in temperature or coolinf( 
of the body surface will produce nasal obstruction and hypersct~l't'
tion (Collier 1954) . 

Emotions play a part in producing changes in the nasal mucosu. 
Wolf and associates (1949) showed that there were two different 
patterns of reactions. Fear, sadness and other conditions involvinf( 
minimal conflict led to vasoconstriction with shrinking of the nasul 
mucosa. Probably the parasympathetic type of reaction is more 
common in the type of patient who comes for advice. Emotionnl 
situations producing frustration, guilt, anxiety and resentment lead 
to hyperaemia, swelling of the erectile tissue and increased nasal 
secretions. 

Suppurative sinusitis probably only accounts for 30 per cent of the 
cases previously labelled sinusitis ( Gill-Carey 1~50). N on-suppu r
ative sinusitis is a common complaint of children with an allergk 
background and the suppurative sinusitis following a non-suppur
ative sinusitis is rare. The seasonal hay fever patient seldomly 
develops a suppurative sinusitis at the height of the pollen cloud. 
Many children who have an allergic rhinitis of the perennial type 
which is so often due to the various components of household dust. 
have unnecessary nasal operations ( Frankland 1958). Whatever the 
cause of nasal symptoms, antihistamine tablets are worth using in 
children, although good results are more likely in true allergic rhi
nitis (Frankland 1957). 
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A.sthma. 

It has recently been stated (Overall Hl57) that most l'hildn•n do 
not tend to outgrow their asthma. The natural history and cause of 
asthma in childhood seems to be unpredictable in most patients. The 
mother is generally told not to worry about her child's asthma he
cause he will outgrow the complaint if she stops fussing. Presum
ably doctors who give such advice believe it to be true. A long-term 
follow-up of asthma in childhood is not easily undertaken though · 
three reports are available ( Rackemann and Edwards (1952), Flens
borg (1946), Dees (1957) ). The most detailed study is that of Racke
mann and Edwards, who reported on a follow-up study of 688 pa
tients after an interval of 20 years. Of the children seen before the 
age of 13 years, 30.7 per cent were apparently "cured", 19.3 per cent 
were still sensitive but avoided the cause, and another 21.4 per cent 
no longer had asthma but had some other form of allergy, usually 
hay fever. 15.1 per cent had mild symptoms, 10.9 per cent still had 
serious asthma and 2.4 per cent were dead. In those seen after the 
age of 13 years the general impression was that the asthma was more 
serious because 21.7 per cent were cured, 25.5 per cent were relieved 
but were still sensitive, 8 per cent were relieved of asthma but were 
still allergic, mild asthma persisted in 12.1 per cent, severe asthma 
in 27.6 per cent and 5 per cent were dead. Flensborg's series in 1946 
referred to 298 children who had been seen in the Danish children's 
hospitals between 1926 and 1939. The attacks had ceased in 40 per 
cent though nearly one half of these cases reported significant 
exertional dyspnoea. Grant (1957) noted that among university 
students 41 per cent of 119 men and 45 per cent of 33 women had 
become free of attacks of asthma during puberty and early adoles
cence. 

In the Jewish National Home for asthmatic children at Denver, 
there is a hard core of 10 per cent of children who after 2 years' 
intensive treatment as well as "parentectomy", still retain an in
tractable asthma (Tuft 1957). 

In any series of asthmatic children that has been followed up not 
less than 1 per cent die of their complaint. This aspect of the problem 
has been ignored, since it is more comforting to remember Osier's 
aphorism that "the asthmatic pants to a ripe old age". Recent experi
ence with the steroid hormones in no way alters the fact that at all 
ages asthma can cause death. While the mortality rate is impressive, 
as it kills five times as many as polio in the United States, the mor
bidity is even greater and the disease certainly incapacitates as many 
as does poliomyelitis. 

Many countries have special centres for the long term study and 
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ln•almenl of nslhnuclic· l'hildn•ll. 11 may hc• unwisc• lo gc•nc•l'llli:.w 
ahoul any asthmatic· palienl from sonw of thc• C'OIIt'lusions rt'lll'hc•d 
al these asthmatic centres. This is because Llw c·hildn•n who lll'c• 
referred to these centres are almost always scledc•d t'asc•s and gc•nc••·
ally represent severely incapacitated children. 

The Jewish National Home for asthmatic ehildn•n in l>t'll\'1'1", 
Colorado, started in 1930, seems to have been a first alh'mpllo mnlu• 
a special centre for asthmatic children ( Glaser H)56). Somt• of lht• 
speCial schools, convalescent homes or hospitals for asthmalk c·hild
ren, claim good results because the child is taken up into the moun
tains, others because the child is taken to the sea, others ht•t'atlsc• 
the child is taken away from its parents, others from the spc•c·ific· 
treatment given. In France there is a spa at La Bourboulc wlll'l"t' 
children come in thousands in the summer to take the "cun•''. Thc• 
centre where fundamental studies are in progress is the Asthmnlic· 
Children's Home, "Heideheuvel", Hilversum, Holland. The findings 
from this centre after the first few years will make interesting n•:HI
ing. ( Schoek 1956). 

Bacterial Vaccines in the Treatment of Asthma. 

It has been a time-honoured custom to use bacterial vaccinc•s us 
a form of treatment in asthma. A generation ago it was taught that 
bacterial vacines would help to build up resistance against infccliw 
colds and would cut down the incidence of bronchitis. Now we m·c• 
more interested to know what are the many causes of colds and what 
organisms are responsible for bronchitis. Whether stock or auto
genous bacterial vaccines are effective in any specific way is not 
easy to decide. \Vilken-Jensen (1956) is of the opinion that a stod;. 
bacterial vaccine is of help to children with the infectious type of 
asthma. Schoek (1956) notes that with an infection, asthma will 
often clear, and therefore doubts whether infection is important as 
a trigger for acute exacerbations of asthma. If this is so, and it is a 
common observation that an attack of measles (Morbilli) in a child 
will clear the child of asthma-then children may differ from adulls. 
In adults there seems to be no doubt that the infective triggc•r is 
often the most important cause of an acute exacerbation of a sevi.·r·c· 
asthmatic attack. Frankland and eo-workers (1955) have found that 
an autogenous bacterial vaccine gives no specific help in infectiw 
asthmatic adults. We did not find, as has been stated, tliat bactt••·ial 
vaccines are of no use, we found they gave good results in just owr· 
50 per cent of patients. Saline injections, however, gave equally good 
results. I do not condemn the use of bacterial vaccines in asthmatic· 
children, sometimes they are certainly '"orth using. 
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Case Report.-A patient aged 10 Yl'ars wus seen whu hnd hull his tunslls 1'1'· 
moved "to sec whether this would help the asthmu". It did nnl. I was asked hy 
the boy's doctor to prepare an autogenous bacterial vaccine made up from OI'J(an
isms in his nasopharynx. The vaccine was made and the mothe1' was delighted 
to think her son was going to have a course of injections to help him get through 
the winter. She wanted everything done to help her son's asthma, yet it was so 
mild that the boy told me he had not been kept home from school dul'ing the 
preceding year. On reviewing him three years after the vaccine had been given 
the boy was quite well. The mother was grateful for all the injections that I 
had ordered, she (but not I) believed that the bacterial vaccine had cured 
her son. 

Tonsils are often removed with the idea that this will lessen the 
incidence of infective colds. Sometimes asthma apparently follows 
as a result; rarely, I believe, is asthma helped by the operation. It 
has been shown in the report of the school epidemic committee of the 
Medical Research Council ( 1938) that in Great Britain during one 
term in a population of 13,709 boys and girls, the incidence of upper 
respiratory infections was slightly higher in those who had had 
their tonsils removed than in those who had not. The attitude of 
parents and the family doctor who sends the child for a consultation 
with the specialist is that something more must be done. Unfortun
ately it often does not follow that what is done is necessarily bene
ficial. Indeed some children not surprisingly become really alarmed 
at the sight of a new doctor, which means new treatment. 

Case Report.-An asthmatic boy aged eleven came to the hospital outpatient 
department one day, gave one look at me and began to cry. I asked him what 
was the matter. He said the first specialist he saw ordered his tonsils to be 
removed, the next his adenoids to come out, the third put him on injections 
for a year, the fourth sent him to a special school away from home, the next 
had him in hospital and drained his sinuses. It was not surprising that he 
wondered what was now going to be advised. He was relieved when told that he 
must make sure that his mother kept him away from doctors. He was told to 
have ephedrine tablets handy for any further attacks and to lead a normal life. 

The over-treated child is always to be pitied, yet perhaps the under-treated 
child is almost as pathetic when a little reasoned prophylactic advice and pallia
tive treatment may give such good results. 

Infective Factol's in Asthma. 

One of the difficulties when considering the importance of the 
infective factors in asthma relates to the definition of terms used. 
Asthmatic bronchitis is a term that is used by many doctors to de
scribe a clinical syndrome that they believe is quite different from 
bronchial asthma. The term is applied to paroxysmal attacks of 
dyspnoea accompanied by physical signs of wheezing and evidence 
of a respiratory infection. The condition commonly starts as a 
coryza. There is generally some fever, the blood sedimentation rate is 
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rais<•cl, nusul Sllll'lll's show a pn•pomler:UH'<' of IH'IIli'Ophils unci s~·m
palhomimelie clm~s usually arc not helpful. \Vlwn asthmuli1• hi'Oil· 
chitis occurs under the age of three years, only a n•lali\'1'1~· small 
pe•·centage develops asthma. Occuring over the a~e of tlll"<'<' Y<'III"S 
most of the children will develop bronchial asthma. Dodo1·s s<'<'lll 
lo dislike using the term asthma and often prefer to use tlw h•J'IIl 
bronchitis in the young. Mortality statistic for bronchitis in diff(•J"<•nt 
eountries in Europe are so very different that one suspects that tlu~ 
differences between Scandinavia and Great Britain, may be dm• in 
fact to diagnostic differences in nomenclature. For the same reason 
the terms bronchitis, asthmatic bronchitis and asthma may in many 
accounts refer to the same complaint. 

\Vhen a child has had no previous eczema, the diagnosis of asthma 
may only be possible retrospectively depending upon further asth
matic attacks. Mention has already been made of the use of bacterin) 
vaccines in asthma. In a recent excellent book "Allergy in Childhood" 
(Glaser 1956) in the chapters on the management of the child with 
either acute or chronic asthma, no mention is made of any causal 
organisms although antibiotics are recommended for the ~wuh• 

attack if this does not quickly subside. 
There is certainly no simple relationship between bronchospasm 

and infection. Much bacteriological work in the past on infection 
has not taken into account that all sputum specimens are grossly 
contaminated by nasopharyngeal organisms. Neither has there been, 
until very recent years, any systematic study on the importance of 
the viruses. The latter produce epithelial cell destruction in the bron
chiole and this favours the growth of bacteria. Nevertheless it is not 
certain whether the bacteria which give rise to purulent sputum hav<~ 
originated in the nasopharynx. The common cold virus probably 
gives rise to an increased flow of mucus and this may affect the 
drainage of the bronchioles. The formation of excessive mucus is one 
of the cardinal features of chronic bronchitis. Why this may or may 
not become infected must depend upon many factors most of which 
are unknown. There are four groups of viruses which may initiate 
acute attacks or cause relapses in infective episodes of bronchial 
asthma. There are (1) influenza viruses ( 2) the common cold virus 
( 3) atypical pneumonia viruses ( 4) adenoviruses (or A.P .C. viruses). 
Further knowledge about the common cold virus and more easily 
available serological diagnostic methods may elucidate some of our 
present difficulties. 

Case Report.-A girl in her teens was referred because of recent onset of 
asthma. Six weeks before she was seen she had her first illness which her docto.
had diagnosed as bronchitis as she had a fever with some purulent sputum und 
a wheezy cough. The fever subsided, the sputum disappeared but she continued 
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to cough and wheeze. She finally rdumt•d to worl; hut wus uwul>l"lll'<l ,.,.,.,.-'" ul11hl 
with wheezing and difficulty in hrcathinl(. She wus n•ft•l'l't•tl lo lws1•ilul ·I wt•t•l!~ 

after her original illness was diagnosed as asthma. All invcslil{ul ions sul'lt UN 

blood counts and chest X-rays were normal. She was refcrl'l'll to me to t,x,·huh· 
allergic causes for her asthma. I did not consider from her histo1·y that she hull 
bronchial asthma. Skin tests were all negative but her blond sci·um showed 
agglutination of a very high titre 1/128 to psittacosis virus. Three months lntt•l' 
this had fallen to 1/50. On my advice, the first time I saw her, she got rid of 
her three pet budgerigars which she said were healthy. This was before the sei'o
logical report had been received so we do not know whether the birds wert• 
infected. 

This case illustrates the help obtained by serology and the difficulties thul 
may arise in diagnosing asthma. 

Although epidemiological surveys have been made to study re
spiratory infection and its spread in a community in children, I can 
find no record where a special study has been undertaken in asth
matic children except that by Schoek (1956) in Holland. 

It has been shown in adults (May 1954) that 10-20 per cent of 
patients with mucoid sputum harbour H. lnfluenzae or pneumococci. 
Eradication of these organisms produces no clinical improvement. 
In an acute exacerbation with purulent sputum it seems that 80 to 
90 per cent of patients have H. lnfluenzae either alone or in conjunc
tion with the pneumococcus as the infecting organism. (Mulder et 
al. 1952, May 1954). 

Gastro-intestinal Allergy. 

Collins-Williams ( 1954) reviewed the problems of gastro-intestinal 
allergy in infancy. He pointed out that there are many clinical syn
dromes in which allergy may play a part. Yet vomiting, diarrhoea, 
the coeliac syndrome, mucous stools, colic, abdominal pain etc., are 
common in infants, and it is difficult to assess the incidence due to 
allergic causes. Rowe (1944) believes that gastro-intestinal allergy 
is much commoner than is usually appreciated. He uses elimination 
diets as a means of diagnosis. Although many allergists would not 
agree with all Rowe's methods and conclusions, it is generally agreed 
that many food sensitivities will not give positive skin tests. Foods 
such as eggs, fish or nuts that cause a stinging sensation to the lips, 
mouth or throat and are automatically spat out by the child will, 
however, give a positive skin test. There may be fixed antibodies in 
the skin to fruits, e.g. strawberry, but the testing antigen is so weak 
and unstable that a positive response cannot be obtained unless fresh 
fruit juice is used. Skin tests, therefore, for many reasons have only 
limited value when investigating gastro-intestinal food allergies. 

Diet diaries can be used to help the parents to devise a suitable 
diet, and at the same time the doctor decides whether any food 
elimination has helped. Removing a suspected food from the diet is 
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lhl' simplt•sl wu~· of c•oflfirmillg a suspt•t'.ll'd diugnosis of gnsll'll-inlc•
slinal alll'rgy. Tht• s,\'nlploms relurn wlll'n Llw food is put hnc•l, In 
llw diet. Eosinophilia, when looked fm· in Llw fa(~t·t•s ol' in lht• muc·us 
of Lhe vomit of an infant, should always sugg<•sl a possihlt• nllt•l'fo(il' 
cause. 

The allergist may be asked whether the1·e is any juslilkalion for 
caiTying out protein skin tests in the coeliac syndmnw. Tht•rt• is 
probably no proof to suggest that those coeliac patients who l'espmul 
Lo the removal of gluten from the diet are allergic. Collins-Willinms 
and Ebbs ( 1954) found on testing 28 cases intradermally with wlwnl. 
as well as the wheat fractions gliadin, globulin, glutenin and Jll'o
teose, that ten gave positive reactions to wheat or its fractions whih~ 
eighteen gave negative skin reactions. It is possible that in rare t•.ns<•s 
the sprue of adults and the coeliac syndrome of children is chw lo 
wheat or other food sensitivities. 

Milk Sensitivity. 

The incidence of milk sensitivity has been variously quoted fi'Om 
0.3 per cent to 15 per cent. Grules and Sandford (1936) pointed oul 
that seven times as many infants developed eczema on cows' mill' 
as infants fed on breast milk. Ratner (1928) believed that allerfo(i<~ 
phenomena occurring in infants due to foods were caused by tlw 
overindulgence of these foods by the mothers during pregnancy. < )n 
these grounds a greatly increased consumption of milk or eggs by till' 
mother is to he deprecated. The allergic mother does not apparently 
directly sensitize her child, because skin sensitizing antibodies (rea
gins) of the mother cannot be demonstrated in the cord blood tal<cn 
from infants of such mothers (Bell and Eriksson 1931). Neither a1·t~ 
reaginic antibodies to pollen found when skin testing the newborn 
infant of the mother with hay fever. \Ve must therefore presume 
that the capacity to react allergically in the infant is dependant on 
genetic rather than on any passively induced mechanism. Although 
heredity probably does play a role in allergy, this has never hct•n 
proved. (Frankland 1958). 

As breast feeding becomes more unpopular, mixed feeding is often 
started earlier and one therefore expects that cows' milk sensitivity 
will become commoner. No allergic history is complete without en
quiry into the diet during the first year of life. Fries (1952) found 
that in allergic children with nausea, vomiting, epigastric distress 
or abdominal pain starting a few minutes after the ingestion of 
offending foods, the most common finding radiologically was pyloro
spasm and this resulted in gastric retention. I have observed that in 
marked cases of cows' milk sensitivity a retrospective diagnosis of a 

37 ALLERGY 



A. \\',I•'IIANiti.ANII .. 
pyloric stenosis operalion can quite ol'lcn ht~ nwdt•. This do1•s nol 
mean that pyloric stenosis is commonly due lo alleq..(ie causes hut un
doubtedly it is one of the rarer causes. Addition of cereal and cows' 
milk may have heralded so-called teething eczema and bronchitis. 
Nor must it be forgotten that orange juice or fish oil may allcrgically 
upset the infant. Occasionally cows' milk can cause very acute symp
toms of shock, vomiting, diarrhoea and croup. Collins-Williams 
(1955) reviewed 30 such cases, two of which were fatal. Clein (1951) 
reviewed the symptoms of cows' milk allergy in infants and found 
that in 24 per cent of 140 infants, diarrhoea was present, 6 per cent 
passed mucus in their stools, 5 per cent had chronic constipation, 
and many had colic. The milk-sensitive infant may belong to one of 
four categories: (i) he may be sensitive to the species specific factor 
of cow lactalbumin. This group of cases does well on goats' milk. 
(ii) he may be sensitive to a factor common to animal (but not 
human) lactalbumin. (iii) he may be sensitive to casein as well or 
( iv) to casein alone (Hill 1935) . 

Prophylactic Injections and the Allergic Child. 

Parents will often enquire whether there is any danger for their 
allergic child to have a prophylactic injection. When giving advice 
it is always wise to point out that any injection carries a risk but 
that it is negligible. This does not mean that the doctor does not 
know the risk but he must be able scientifically to use his judgement 
as to the risk of any injection in a particular patient. 

Infants with eczema should not be vaccinated because of the 
danger of a generalized vaccinia developing. No harm will be done by 
waiting a few years for the eczema to clear and then performing the 
vaccination. It is particularly important that the eczematous child 
should be immunized against diphtheria and tetanus so that the 
corresponding antisera need not be given should there be a danger 
of these infections. An eczematous child seems particularly liable 
to be sensitive to horse scurf and about 40 per cent of such children 
are sensitive to horse serum. Before giving an antitetanus serum a 
skin test should be performed. This is easily done by pricking 
through a drop of the undiluted serum. This will introduce about 
five millionths of a m!. (Squire 1950). If no positive skin response 
occurs, then it is safe to give a small dose (0.05 m!.) intracutane
ously. A control test should be done at the same time. If after fifteen 
minutes there is no positive response then the full prophylactic dose 
can be given. Such a scheme can be carried out in half an hour. A 
positive prick or scratch test is a definite indication that a severe 
anaphylactic response may occur from a full prophylactic dose. 
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11 is \\'I'll to l'l'llli'IIIIH'I' lhat an intnull'l'lllal lt•st as J.(t'llt'l'all~· t'al'l'it•d 
out introdtH't's :W,OOO timt's gn•alet· an amount of l'luid th1111 llu• 
pril'k ll•sl. An inlrantlaneous skin ll•sl using antilt'tanus st'l'lllll ha:-~ 

lwt'n known to kill a patient from anaphylaxis. I h:t\'t' only Olll't' Sl't'n 
a large immediate local urticaria following a prophyladk dos!' of 
tdanus toxoid. As at present prepared, it must he one of IIH• saft•sl. 
the most effective and the most important of the prophyladit• \'111'

l'ines. 
\Vhooping cough, besides carrying its own mortality, is important 

as a disease in infants because it will often trigger off the onst•l of 
asthma. It appears as though the chest has been damaged ot· t•.hangt•tl 
so that asthma, for a variety of reasons, begins to make its appt•m·
ance. \Vhooping cough vaccine is worthwhile giving and hy itst•lf is 
relatively safe. The alum-precipitated diphtheria-pertussis v:wl'int• 
carries a small but definite risk of precipitating paralytie polio
myelitis in about 1 in 37,000 inoculations. ( Med. Res. Council 1 !I fill). 
Diphtheria prophylaxis is usually given in combination with lH'I'
tussis and tetanus. Death following a diphtheria injection has ol'
curred. Various viral and rickettsial vaccines are cultured on t'I.(J.( 
embryos. Ratner and his associates (1952) have described the val'i
ous reactions that may follow giving such vaccines. These rcaelions 
may include fatal anaphylaxis, severe anaphylaxis with rceovt•t·y. 
serum sickness-like reactions and local immediate and local dclayt•tl 
reactions. \Vhen in doubt a test dose of 0.05 m!. of the vaccine should 
be performed and any large local or systemic reaction would ht• 
reasonable grounds for withholding the vaccine. 

Mansmann (1954) pointed out that when using influenza vims 
vaccine, patients sensitive to chicken were particularly liable to large 
local reactions. 

Many parents are now enquiring whether it is safe or wise for an 
allergic child to be given injections of a poliomyelitis vaccine. In 
America probably about 15 million children had received the Salk 
vaccine by 1956 and no serious anaphylactic reactions had been re
ported ( Bierly 1956). I have heard ( Brum N egreiros 195 7) of a doe
tor's child who unaccountably died suddenly two days after a polio
myelitis injection. Urticaria, angioneurotic oedema, erythematous 
rashes and febrile reactions after injections have been reported, but 
all are rare. In addition to the poliomyelitis virus protein and nucleo
protein, the vaccine contains small amounts of many substances 
which could sensitize and might cause a sensitivity reaction in some
one already sensitive. These substances are (i) the medium thal 
supplies the nutrients for tissue culture growths in vitro, (ii) horse 
serum-less than 1 part in 5 million, (iii) Phenol red 0.002 per cent. 
(iv) soluble monkey protein from blood or kidney, (v) Antihiolit•s 
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-penicillin, polymyxin, ncomyl'in and dihyd rosl n•plo111ydn. (vi) 

formaldehyde 1 in 4,000, (Yi) prcscrYatiw•s which vary :H'('ordinlo( 
to the manufacturer. 

The penicillin content varies from 15 units lo 0.11115 units pc1· ml. 
depending upon the manufacturer. As 10 units of penicillin can cause 
severe anaphylaxis it is possible for the vaccine to do this also. Y cl 
patients have been known who have had poliomyelitis vaccine sub
sequent to a penicillin urticaria without any reaction. In general, the 
incidence of penicillin sensitivity in children is not high and the 
poliomyelitis vaccine so far has for the most part been limited to the 
younger age group. 
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VASCULAR HEADACHE OF THE MIGRAINE TYPE 

Its Relation to Histamine and "Allergic" Headache 

By 

AnRIAN M. OsTFELD and HAROLD G. \V•OLFF 

Chicago and New York 

The "migraine" headache may be defined as a periodic, recurrent 
headache, commonly unilateral but often becoming generalized be
fore the episode is ended, and frequently associated with nausea and 
vomiting. In 5-10 per cent of instances, it is preceded by visual dis
turbances and is significantly modified by vasoconstrictor agents. 
Perhaps 10-15 per cent of the population seek medical aid because 
of the severity of migraine attacks ( 1). We have recently examined 
a group of sixty healthy young men, not one of whom had been com
pletely free of headache throughout his lifetime. The "migraine" 
headache in one or another of its many and varied forms comprises 
approximately half of those clinically encountered. The symptoms of 
the migraine attack may well be the commonest complaint heard in 
the physician's office. 

It has often been stated that the migraine type of vascular head
ache is an allergic disorder, i.e. consequent upon an antigen-antibody 
reaction. In this chapter we will consider this thesis as it deals with 
the phenomenology of the migraine attack. Moreover, since hista
mine is postulated by some to mediate many of the results of the 
antigen-antibody reaction, the relation of histamine to headache will 
be evaluated. 

The features of the migraine attack are conveniently divisible into 
those phenomena which are intimately linked with changes in the 
structure and function of cranial vessels and those which are not so 
related .. Changes in the cranial circulation occur in three phases. In 
the preheadache phase, often accompanied by cranial vasoconstric
tion, and in the absence of pain, there are transient sensory and motor 
disturbances. During the headache phase, local pain, tenderness, 
edema and cranial vasodilatation are present. Finally, in the late 
headache and post-headache phase, the local scalp and periarterial 
edema and tenderness are more prominent. Uncommonly, dysfunc
tion of the cranial nerves passing through the orbit also occurs. Any 
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or all of lhl' 1:1111'1' ft•alures may and usually do outlast tht• llt•Jidni'IH• 
itsl'lf. The pain, local l'dema, and tenderness are intilntlll'ly linlu•d 
with the large and minute vessel dilatalion and the prohahlt• Jll't'St'lll'l' 
or substances in tissue fluid at the site or the headadw that lowt•r puin 
threshold, augment pain due to vasodilatation and damage Lissut• ( ~). 

Those phenomena which are associated with the headache hulul't' 
unrelated to change in cranial vessels will he discussed after t•on
sideration of the vascular dysfunctions. 

Pre-Headache Phenomena. 

As stated earlier, 5-10 per cent of migraine headache attacks al't' 
preceded by visual disturbances. Such visual alterations have a 
duration of a few minutes to an hour, on rare occasions laslin~ 
longer or remaining permanent. In some instances they may not ht• 
followed by headache and rarely may occur in a setting of headacht•. 
\Vhen of long duration, they may still be present at the time LIH' 
headache begins and then diminish in intensity during the suhst•
quent few minutes or hours. 

The pre-headache visual disturbances take various forms. Tlwn• 
may be blind spots, either black or gray, arrayed in simple arrangt•
ments or in homonomous, non-homonomous, or incongruous visual 
field defects. Bright flashes of light, multicolored balls, stars, serra
tions and fortification phenomena are sometimes vivid, i.e. "I st•e 
tinsel and cobwebs", "It's like looking through a waterfall", or "Like 
many colored balloons drifting across my eyes". 

A study of the mechanism of scotomata at the New York Hospital 
was initiated by a physician who experienced predictable pre-bend
ache phenomena and who was able to make accurate and rapid re
cords of his own visual field defects. \Vhen at the onset of the field 
defects, the subject inhaled the vasodilator amyl nitrite in amounts 
so small as not to lower blood pressure, the field defects were entirely 
eliminated (Fig. 1). Shortly after cessation of inhalation of amyl 
nitrite, the field defects recurred. Inhalation of the same cerebral 
vasodilator again was followed by restoration of normal fields ( 3). 
Subsequently, it was observed that inhalation of 10 per cent carbon 
dioxide, another cerebral vasodilator, had a similar effect on this 
pre-headache phenomenon ( 4). Superficial temporal artery con
striction measured plethysmographically also occurred during sco
tomata ( 5). A patient, subject to migraine headaches, was studied 
during a headache-free period. The intravenous infusion of levarte
renol (an agent having vasoconstriction as its sole significant effect) 
at a rate sufficient to raise blood pressure 50 mm. of mercury systo
lic and 30 mm. diastolic induced scotomata. The patient saw a black 
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Figure 1. 
Effect of inhaling a small amount of amyl nitrite on pre-headache scotomata in 
a subject with migraine. The amount was insufficient to cause a drop in blood 

pressure or 'ligbtheadedness'. 

and white mosaic, and black circles in areas involving both eyes, 
scotomata such as she had seen preceding some headache attacks in 
her past (Fig. 2). Within two minutes after cessation of infusion, 
the scotomata were gone ( 6). The association of scotomata with 
spontaneous cranial vasoconstriction, their amelioration by vaso
dilators and induction and intensification by vasoconstrictor agents 
led to the inference that the mechanism of scotomata is intimately 
linked with cranial vasoconstriction. 

The relationship between the site of dysfunction and type of scoto
mata was studied in nine healthy subjects. Retinal ischemia was in
duced by sustained manual pressure on their eyeballs to levels above 
diastolic levels. In every instance, the ensuing scotomata were largely 
black, white or gray, and simple in outline, consisting of dots, 
squares, mosaics, geometric forms, simple abstract design, and amor
phous forms. Movement was usual and four subjects reported blue, 
green or violet colors as background. In no instances were complicat
ed structural arrangements or elaborately colored images reported. 
One hypertensive woman with retinal occlusive disease predictably 
experienced images resembling a heavy snowfall with large, slowly 
moving flakes drifting downwards across her visual field and ob
scuring it. 

On the other hand, another woman who often experienced pares
thesias and syncope before headache, predictably saw as a pre-head
ache visual phenomenon an iridescent pear-shaped object surround-
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Figure 2. 
Scotomata in a headache-free migraine patient induced during intravcnou~ 

infusion of levarterenol. 

ed by multicolored zig-zag flashes. One patient with cerebral hcmun
giomatosis described visual hallucinations resembling moving and 
exploding rockets. Visual experiences during vertebral angiography 
which modifies occipital lobe circulation are likewise complex and 
multicolored. 

These observations support the thesis that simple and somhr(~
hued scotomata may originate in the retina or pre-chiasmatic optk 
nerves, and that more elaborately structured and brightly colorcd 
visual disturbances arise in the occipital and adjacent portions of 
the hemisphere. Patients' descriptions, the observations of Ferris, 
Engel and Romano ( 7), and those of Bartshi-Rochaix ( 8) support 
the inference that the occipital hemisphere is an important site of 
disturbance. Thus as suggested above, the vasoconstriction during 
the occurrence of scotomata commonly involves two zones. The cir
culatory defect may be either (a) in the retina, i.e. retinal or ophthal
mic artery, or (b) in the occipital portion of the cerebral hemisphere. 

The small vessels of the bulbar conjunctivae have been studied by 
means of an ophthalmic slit lamp at a magnification of 4 7 X and 
appropriate photographs made. The responsiveness of the arterioles 
and minute vessels to the topical application of levarterenol, a potent 
vasoconstrictor agent with minimal metabolic effects, was assayed. 
This agent was dissolved in an isotonic phosphate buffer at a pH 
of 7.2 and used immediately after preparation. The concentration of 
levarterenol required to blanch capillaries was determined and was 
called "the sensitivity". \Vhen persons subject to vascular headach(• 
were studied, no defect in the bulbar conjunctival vessels by thi11 
method of examination could be detected during the headache-t'r<•c 
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Schematic representation of function and sensitivity to topical levarterenol of 
bulbar conjunctival blood vessels on side of migraine headache. 

periods. Seven patients were studied just before and at intervals of 
several hours preceding headache attacks. In five of these seven 
subjects, the appearance and behavior of these minute vessels were 
normal. Specifically, the rate of flow was moderately rapid, there 
was no sludging and minimal periodic interruption of flow. The sen
sitivity of levarterenol was in a range of 1-50,000 to 1-100,000. In 
two subjets, however, there were arteriolar constriction, sludging 
and increased rate of rhythmic interruption of flow, and the levarte
renol sensitivity increased to 1-200,000 to 1-400,000. These observ
ations support the inference that an euvascular state in the smaller 
cranial vessels may be usual during the interval between and even 
shortly before migraine headache attacks (Fig. 3). 

Although cranial vasoconstriction does not invariably precede the 
onset of the migraine type of vascular headache, an attempt was 
made to ascertain whether there might be a causal relationship be
tween the pre-headache vasoconstriction and the subsequent cranial 
vasodilatation. Levarterenol was infused intravenously at rates 
which caused ischemia of the conjunctival minute vessels and a high 
degree of narrowing of extra-cranial arteries. Although in four per
sons subject to headache such infusions were continued for periods 
of up to three hours, no headache occurred after cessation of in
fusion. Hence it is unlikely that the painful vasodilatation of head
ache is merely a sequel of or reaction to previous ischemia. 

Far less common than scotomata, are other pre-headache phen
omena which also are probably related to intracranial vasocon
triction. These are syncope, paresthesias, and hemipareses. They also 
are usually of short duration and the effect is completely reversible, 
commonly terminating before the onset of the headache attack. 
Rarely, however, they persist for weeks or months. 

Scotomata have been reported immediately following and as a 
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rc·sull of I he• in~Pslion of C'!•rlain foods (!I). In llH'S!' inslunc·c•s, how-
!'\'1'1', Lht• visual dislurh:UH't•s W<'l'e nol follow!•d hy h!•acl:IC'hl' unci 
\\'!'l'l' predictably associated with the ae.ute ons!'L of S!'\'!'I'C' nc•nl'olo~ic
disorders, namely convulsions and/oi' hemiplt•gia. Su!'h S!'olomulu 
did not occur in patients subject to migraine heada!'IH'. hul mlh!'l' in 
Lhose with histories of allergy. The ischemia leading Lo s!'olomulu 
may he induced by a variety of stimuli which are nol l'l'lah•d, i.c•. 
manual pressure on vessels, certain chemical agents and vasc·ulnr· 
disease. One cannot conclude that scotomata induced hy alll'l'~(·ns 

are identical with those preceding the migraine heada!'he allal'l<. 

Headache Plzenomen.a. 

Often, in a person experiencing a migraine type of vascular h!•ad
ache, the temporal artery and its branches on the side of Llw hl'acl
ache can be seen to be conspicuously enlarged and throbbing. Th!• 
photograph of such a patient demonstrates this phenomenon as w!•ll 
as the diminution in the size of the vessel after administration of 11 

vasoconstrictor agent, ergotamine tartrate. A record of the pulsalions 
in the temporal artery was made during this headache and reV('al!•d 
a very high amplitude of pulsations measured plethysmographi!'all;v 
at the beginning of the attack (Fig. 4). With the introduction of 
ergotamine tartrate intravenously, the amplitude of the pulsations 
decreased rapidly and dramatically as the headache terminated ( 111). 
Thus an alteration in amplitude of temporal artery pulsations is 
associated with the change in the intensity of the headache. Wlwn 
this vasoconstrictor agent is administered intramuscularly, inslt•ad 
of taking 12% to 15 minutes to reduce the amplitude of pulsation 
and eliminate headache, it may take fifty minutes or an hour. To 
the extent that dilatation and distention of the artery are redU!'!'d, 
as reflected in decreased amplitude of pulsations, there is a reduction 
in the intensity of the pain. Likewise, levarterenol decreases the in
tensity of or terminates headache while reducing the amplitudt• of 
pulsation of the relevant extra-cranial arteries (11). This agent, 
when administered in a dose of 4 cc. of a .2 per cent solution in a 
liter of 5 per cent dextrose in water by intravenous infusion at a rah• 
sufficient to raise systolic pressure by 20-40 mm. of mercury, com
monly alleviates headache in 10-60 minutes. In general, the more in
tense the headache, the longer the time required for its elimination. 

Many -features of the migraine attack resemble localized allergit
responses. In the migraine type of vascular headache, bulhm· !'Oil
junctival vasodilatation and edema are predictable occurrences and 
often of sufficient magnitude to be seen with the unaided eye. Tlw 
microscopic details of these changes will be described subsequently. 
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Figul'e 4. 
Appearance of the temporal artery before and after termination of migraine 
headache by ergotamine tartrate. Photograph A was taken while the patient was 
suffering from a left-sided migraine headache. The temporal arteries stood out 
clearly. Photograph B was taken under identical conditions twenty minutes later. 
In the interim the patient had received ergotamine tartrate (0.4 mg.) intraven
ously, and his headache had been abolished. The temporal vessels were then 

much less prominent. 

Similarly, conjunctivitis induced by exposure to air-borne allergens 
in certain sensitized persons exhibits edema and hyperemia. In the 
latter, there may he a periorbital sensation of fullness, discomfort or 
ache. Both the migraine and the allergic conjunctival inflammation 
are promptly terminated by locally applied vasoconstrictor agents. 

Certain differences, however, are apparent. The allergen induced 
vasodilatation is equal in magnitude in both eyes. Whereas, in mi
graine, while the contralateral eye exhibits some arteriolar and 
capillary dilatation, such changes are more prominent in the eye 
on the side of the headache. The periorbital discomfort in allergic 
conjunctivitis is seldom as severe as in the migraine attack. More
over, cortisone alone either topically or systemically inhibits the 
allergic response but has little or no effect on the vascular changes 
in migraine, other than to potentiate the vasoconstricting effect of 
levarterenol, as described hereinafter. 

The mucous membranes within the nose may also participate in 
the vasodilatation of migraine. There are local edema, hyperemia, 
and increased secretion. Dull ache and sometimes burning pain in 
and about the nose occur. Such changes, including the local aching 
sensation, are also a part of allergic rhinitis and may be induced by 
exposure to specific poll ens (12). As in the eye, however, the nasal 
mucosal changes are more prominent on the side of the headache, 
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Figure 5. 
Relation of the amplitude of pulsations of the temporal artery to the intensily 
of headache after administration of ergotamine tartrate. The sharp decrease in 
the amplitude of pulsations following injection of ergotamine closely paralleled 
the rapid decrease in intensity of the headache. Representative sections of thL· 
photographic record are inserted. The average amplitude of pulsations for any 
given minute before and after administration of ergotamine was ascertained by 
measuring the individual pulsations from the photographic record. The points 
on the heavy black line represent these averages, expressed as percentages. In 
this record and those in the accompanying figures the initial or 'control' ampli
tude was taken as 100 per cent. The interrupted line represents intervals of onL· 

second. 

while they are bilaterally equal in the allergic disorder. Sneezing is 
common during allergic rhinitis but unusual during a migraine head
ache attack. 

It can be concluded that although vasodilatation, edema and hyper
secretion in the eye and nose are a part of the migraine attack and 
certain allergic disorders, there are fundamental differences in dis
tribution of the lesions, in the responses to certain agents, and in tlw 
phenomenology associated with the attack. 

Patients commonly report that there is a soreness or tendernel'Ss 
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SCALE SPRING PLUNGER LUCITE TIP 

~~~"-l 
Figure 6. 

Diagram showing the principle of the Hardy deep pain dolorimetcr. The lul'ile 
tip is placed on the test site, and pressed against the subject's head at a standard 
rate. The pain threshold is ·expressed as the number of units representing grams 
of pressure of the coiled spring when the subject first perceived deep aching pain. 

of the scalp in areas of headache. Combing the hair, putting on a hat, 
or pressing the scalp are painful experiences. These phenomena have 
been explored through a study of deep pain thresholds of the scalp 
during headache and headache-free periods by means of a Incite
tipped metal plunger capable of applying measured and predictable 
amounts of a pressure to the scalp (Fig. 6). This instrument was also 
helpful in assaying the amount of local scalp edema present in associ
ation with headache. Briefly, it was found that local edema and lower
ing of deep pain thresholds almost invariably were present at the 
headache site during the headache episode, but not preceding it (Fig. 
7). \Vhen headache was allowed to terminate spontaneously, these 
local tissue alterations often persisted for hours or days. However, 
when headache was eliminated through the action of ergotamine 
tartrate or levarterenol, the pain threshold returned promptly to 
normal and local edema was dissipated. 

The observation that the small bulbar conjunctival vessels are very 
often dilated during headache led to a further explanation of local 
tissue phenomena during headache. In the hours preceding headache, 
an euvascular state was common, although moderate arteriolar and 
venular constrictions were occasionally noted. During headache, the 
arterioles and venules dilated, the number of patent capillaries in
creased, and conjunctival edema and burning pain in the eye were 
common (Fig. 8). 

These changes were most marked on the side of the headache, but 
were present to a lesser extent on the contralateral side. The sensitiv
ity to topical levarterenol during headache was 1-5,000 to 1-10,000 
on the headache side, and 1-10,000 to 1-25,000 on the headache-free 
side (Fig. 9). Headache-free patients usually gave sensitivity values 
of 1-50,000 to 1-100,000. Topical 2¥2 per cent cortisone suspension 
partially restored the sensitivity to levarterenol. On two occasions 
when headache was allowed to terminate spontaneously, dilatation 
of the small vessels of the eye with decreased sensitivity to levarte
renol, local edema of the scalp about the eye, and lowered deep pain 
thresholds in the scalp in the same area all persisted and then ter-
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Figure 7. 
Deep pain threshold measurements made in the zone of headache durinl{ mi
graine attacks in 10 subjects compared with deep pain threshold during l!l'ucl

aehe-free periods. The two black dots identify measurements in one person. 

minated together about 72 hours after the ending of the headache. 
When levarterenol was administered intraveneously during headaclw, 
there occurred constriction of conjunctival minute vessels, reduction 
of conjunctival minute vessels, reduction of conjunctival edema, and 
elimination of burning pain in the eye at the same time that the 
headache was diminishing. On the basis of these observations, it is 
postulated that small vessels, as well as large vessels, participate in 
the headache attack. They may contribute to the attack by altering 
hydrostatic pressure in the capillaries so that water and all lower 
weight molecular substances accumulate in the surrounding tissue 
in greater than normal amounts. Among these lower molecular 
weight substances are agents which have the capacity to lower pain 
thresholds and damage tissue. 

In twelve migrainous subjects, temporal arteries were biopsied 
under general anesthesia during a migraine headache attack involv
ing them. These vessels were embedded in paraffin, sectioned and 
stained with hematoxylin and eosin and Weigert's connective tissue 
stain. Edema of the adventitia and surrounding areolar tissue was 
the only predictable finding (13). There was no collagen swelling, 
no tissue necrosis, and no cellular infiltrate. This is in distinct con
trast to the collagen changes, necrosis, and cellular infiltration in 
those arterial diseases of presumed allergic origin, i.e. periarteritis 
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Figure 8. 
Contrast in appearance of vascular structures in right and left bulbar conjunc
tivae during right-sided headache. Conjunctival vessels in the eye on the head
ache side are increased in diameter and exhibit great tortuosity. On inspection 
through the slit lamp the walls of these vessels are 'blurred', there are relatively 

few red cells within their lumina, and blood flow is slow. 

nodosa, thromboangiitis obliterans, etc. Moreover, the local lesion 
in migraine differed from certain urticarial hypersensitivity re
actions, in that the latter commonly exhibited eosinophilic cellular 
infiltration (14), while none was present in the temporal artery 
biopsies 1• 

That cranial artery dilatation is a predictable and prominent phe
nomenon during migraine headache attack is well established. It is 
equally clear, however, that cranial vasodilatation either occurring 
spontaneously or induced, as by getting into a hot bath, may be unac
companied by headache. Furthermore, many of the local features of 
the migraine headache attack, namely the edema, lowered deep pain 
thresholds, bulbar conjunctival injection, burning pain and minute 
vessel hemorrhages are not readily attributable to large artery dila
tation. The following data support the inference that during the 
migraine attack there is present locally, a pain threshold-lowering 
and tissue-damaging agent which is more immediately relevant to 
the above-mentioned features of the headache attack. 

In three subjects, the injection of 300 TR units of hyaluronidase 
in 2 cc. of sterile isotonic saline into a tender scalp area during head
ache, was followed by a quadrupling in size of the area in which 

1 According to M. E. Jorg of Buenos Aires, Argentina (personal communica
tion) the examination 'with microchemical techniques for connective tissue' of 
biopsy specimens of the meninges from two patients with long-standing vascular 
headaches, revealed 'oedema, fibrilar dissociation and catabiotic changes in 
arteriolar walls' ... 'resembling the features found in collagenoses.' 
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Figure 9. 
Sensitivity to levarterenol of conjunctival vessels. 
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pain thresholds were lowered and by a slight fall in the pain thres
holds themselves. The non-tender scalp of headache-free subjects 
was injected on two occasions in the same way. Pain occurred on 
one occasion, but this terminated promptly and was not followed hy 
any lowering of deep pain thresholds, either at the site of injection 
or in the neighborhood. 

Since Armstrong et al. (15) had shown that blister fluid has the 
capacity to initiate pain on an exposed blister base, the possibility 
that pain threshold-lowering agents of the type existing in blister 
fluid might be relevant to headache was investigated in the following 
series of observations. On ten occasions, five subjects were immersed 
in water at 109° to l10°F. until bilateral temporal artery dilatation 
was evident. No headache was present at this time. All fluid wns 
removed from a blister prepared by burning the forearm two to fou1· 
days before. The usual volume of blister fluid obtained was .2 cc. 
Fluid was allowed to remain in contact with a glass syringe for at 
least seven minutes, since this is the time required to activate brady
kynine, one of the allegedly significant pain-producing substances. 
The fluid was then injected subcutaneously within a few mm. of onl' 
temporal artery and an injection of sterile isotonic saline made 
alongside the other temporal artery. Subjects remained in water for 
another 10-15 minutes during which time no headache appeared. In 

38 ALLERGY 
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all instances, however, ~0--60 minull•s afll'l' Llw injl'l'lion, hl•ndnl'lll' 
indistinguishable from the migraine type of Yasl~ulm· hl'lllhll'ht• m·
curred at the site of the blister fluid injection and Jll'rsislNI fwm 
1 to 12 hours. 

Since serotonin is also present in blister fluid and might therefore 
be relevant to the experience of pain, the capacity of serotonin to 
lower superficial and deep pain thresholds was assessed in four 
subjects. As little as .05 mg. diluted in .2 cc. isotonic saline predict
ably lowered superficial and deep pain thresholds and evoked vaso
dilatation in the skin. The immersion experiments were repeated 
using serotonin. After immersion under similar circumstances, .05 
mg. serotonin in .2 cc. isotonic saline was injected periarterially into 
the scalp on one side and .2 cc. sterile isotonic saline in the other, 
without the subjects' knowing which was saline. A low intensity 
headache occurred at 5-8 minutes after serotonin injection about the 
site of the injection in two subjects and persisted for 1¥2 to 4 hours. 
The intensity of pain was reported as greater than that induced in 
the same subject by the injection of an equal amount of saline in 
the same area. 

That a combination of induced extracranial vasodilatation and 
naturally-occuring pain threshold-lowering agents may produce 
headache is significant. However, a latent period of some minutes 
between injection and headache indicates a degree of dissimilarity 
between this contrived situation and true migraine headache. In the 
latter syndrome, pain thresholds fall at the same time as the extra
cranial dilatation appears and headache begins. A latent period may 
represent time required to activate or produce another agent locally 
by enzymatic means. 

In two subjects, the capacity of the extracranial edema fluid to 
lower pain threshold in the skin was assessed by a crude method. 
Pain thresholds in both forearms were determined in these subjects 
by means of the Hardy, Wolff, Goodell dolorimeter. At the time of 
the headache of the migraine type, 5 cc. of sterile isotonic saline 
were injected subcutaneously into the area of the headache and also 
into a headache-free area, and as much of the fluid withdrawn as 
possible, usually .1-.2 cc. This withdrawn fluid was injected intra
dermally in the forearms immediately contiguous to the sites where 
these thresholds had been previously determined, and threshold 
determinations repeated. The fluid from the headache site was in
jected into one forearm and that from the headache-free site into 
the other. In both patients there was more erythema about the site 
of headache fluid injection and a threshold-lowering of 20-30 milli
calories as compared to the opposite side. These differences, while 
_small in magnitude, support the inference that there is an agent in 
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lht• Lissue fluid on lht• lwadadH• sidt•, pl't'St'lll lo a lt•sst•J' dt•l<(n•t• oJ' 
not at all on the non-lw:uladw sidt•, whil'h p1'o1110h•s lowt•J'illl<( of puin 
LIHesholds and local vasodilalalion. 

Attempts were made by means of paper l'hromaloHraphit- lt•t·h· 
niques to identify the relevant agent. Utilizing :111 fillt•r JHIJH'I', plw· 
nol-water, and lutidine-colidine systems with ninhydl'iJH' !'jlaininH. 
a purple spot with an RF of .37 in phenol-water and .17 in l'olidint•· 
lutidine predictably appeared in all areas made from fluid ohlai1wd 
from headache sites. Those spots made with headache fluid wm·e 
deeper-staining and larger in area than others made with material 
from headache-free patients or the headache-free side in suhjeds 
with headaches. The precise chemical nature of these spots has not 
been determined. The increased amounts of ninhydrine-staininH 
agents present during headache may be due either to their greatt•r 
accumulation in the local edema fluid or to breakdown of larger 
protein or polypeptide substances occurring as a part of the loeul 
tissue reaction during headache. Such breakdown could presumably 
occur through the action of enzymes released locally as a result of 
changes in cell membrane permeability. 

The earlier observations of Babkin, Gibbs, and Wolff (16) and 
subsequent studies of Hilton and Lewis (17) have established that 
the vasodilatation produced in the salivary glands after chorda tym
pani stimulation is probably not due to the action of vasodilaloJ' 
nerves. Hilton and Lewis conclude that chorda tympani stimulation 
does not directly provoke release of a vasodilator substance, but that 
activation by neural means produces changes in the gland cells 
which permit the escape into the interstitial fluid of an intracellulm· 
enzyme. The enzyme acts in turn upon the tissue proteins to form 
a vasodilator polypeptide having the pharmacological and physical
chemical properties of bradykynine. Their thesis was based on 
studies with salivary gland perfusate. That a similar mechanism 
may also be operative locally in a migraine-type vascular headache 
is an attractive thesis and supported by many of the observations 
included herein. 

Assuming that the eye extracranial subsurface tissue, and assay 
studies have all dealt in a different way with the same agent, the 
following statements about its properties can be made. It has the 
capacity to lower deep and superficial pain thresholds, and to induce 
vasodilatation. It spreads rapidly in tissue, such spread being facili
tated by hyaluronidase. It is soluble in isotonic saline and stable at 
room temperature for at least 7-10 minutes. Its effects are not 
blocked by antihistamines or anticholinergic agents. It occurs in lht~ 
local edema fluid present in vascular headache of the migraine typt•, 
and it is probably withdrawn from tissue via the blood stream 

38* 
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through the action of vasoconstriclors mo1·e mpidly than oi'I'III'S 

spontaneously. 
When a saline extract of tissue fluid removed from an m·Lkal'inl 

swelling induced by exposure to ice in a patient subject to cold ut·Li
caria was injected intracutaneously into one forearm, it lowered 
pain thresholds significantly as compared to the effects of a saline 
extract of tissue unexposed to cold injected into the other forearm. 
It is likely, therefore, that a pain threshold-lowering agent exists in 
the tissue fluid of urticarial lesions. 

According to Duke (18) the mechanism of cold allergy may be due 
to the development of a new substance in the tissues of the sensitive 
person under the stimulus of cold similar to the new molecules pro
duced when proteins are subjected to these physical agents in vitro. 
The proteins thus altered may act as autogenous antigens. Alexander 
(19) has suggested,that nerves may elaborate histamine and thereby 
evoke such cold responses. 

It has long been postulated that the effects of antigen-antibody 
reactions are mediated through certain chemical agents or 'ana
phylatoxins'. Of such agents, histamine has received the most seri
ous consideration, since in certain species, it produces a syndrome 
resembling anaphylactic shock. 

Histamine is ubiquitous in tissue, occurring in high concentra
tions in blood platelets, leucocytes, and most cells. Moreover, tryp
sin, as shown by Rocha e Silva and Andrade ( 20), can release hista
mine from biologic substrates in vitro. Fell (21) demonstrated that 
animals made allergic to a histamine horse serum antigen are rela
tively refractory to anaphylactic shock as compared to a non-sensi
tized group, a finding supporting the thesis that histamine is linked 
with anaphylaxis. 

Not all the evidence is in favor of histamine as the mediator of 
anaphylaxis. Histamine does not induce the prolonged blood coa
gulation time that always occurs in anaphylactic shock (22). Camp
bell and Nicoll (23) have shown that rat uteri unaffected by or
dinary doses of histamine in the tissue respond to some other sub
stance released by sensitized guinea pig lung during anaphylaxis. 
Moreover, Schild (24) demonstrated that the sensitized guinea pig 
uterus responded to a specific antigen after it had ceased to contract 
following application of histamine. 

It is therefore not possible at present precisely to define the role 
of histamine in antigen-antibody reactions. The consensus is that it 
is significantly linked with anaphylaxis (10). Its relevance to mi
graine headache will be considered subsequently. 

Bronfenbrenner has postulated that the union of antigen and 
antibody results in activation of serum trypsin with subsequent 
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digeslion of certain serum proleins. Breakdown produl'ls of lhc•sp 
tissue proteins then mediate the dewlopmenl of Lhc annphylndk 
reaction. Moreover, serotonin has rccenlly heen liniH•d with ana
phylaxis in certain species. 

To recapitulate, in migraine and proven allergie readions, spcl'ifil'. 
chemical agents have been implicated. Substances with pro}l('I'Li(•s 
like those of histamine as well as protein tissue breakdown produds 
have been linked with both disorders. In neither case has the preeise 
relevant agent been identified, and one cannot assume at present 
that the same substance or substances underlies both disorders. 

Late Headache and Post-Head.ache Effects. 

A rare type of vascular headache pattern is referred to as ophthal
moplegic migraine. The pain in ophthalmoplegic migraine is experi
enced as in the usual migraine headache behind or over the eye. It 
is commonly limited to one side of the head and is on the same side 
as the ophthalmoplegia. The headache usually precedes the extra
ocular paralysis, the latter appearing 6-10 hours after the onset of 
the headache or with subsidence of the attack. More rarely, from 1 
to 10 days may elapse between the headache and the palsy. The Ill, 
IV, VI, or even portions of the V cranial nerve may be involved (Fig. 
10). Occasionally all of them may be involved, presenting a complete 
external ophthalmoplegia. In partial Ill nerve palsy, the external 
musculature alone may be involved, resulting in differences in size 
of the pupils, paralysis of accomodation and defects in convergence. 
When the pain is intense, nausea and vomiting occur. In addition to 
the headache, the previously described pre-headache visual disturb
ances occur. It is usual for the paralysis to be transient, lasting a few 
days with complete recovery. But paralysis may persist for months 
with certain palsies, ultimately becoming permanent. Since the vaso
constrictor agent, levarterenol, which has the capacity to constrict 
large and small vessels and reduce local edema, was effective in re
ducing the ophthalmoplegia in two patients seen very early during 
the eye weakness, it is likely that in some instances, opthalmoplegic 
migraine is the result of pressure exerted on cranial nerves by 
greatly dilated or thickened walls and periarterial edema associated 
with the headache attack. The proximity of the Ill, IV, V and VI 
cranial nerves to the anterior and middle cerebral arteries and of the 
Ill nerve to the posterior cerebral and posterior communicating 
arteries suggests the site of the damage leading to the palsies. On 
the other hand edema of the contents of the orbit could equally well 
explain the weakness in some instances. 

As stated during the discussion of scotomata, coma, convulsions 
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Figure 10. 
Permanent third nerve weakness and pupil dilatation after a right-sided attack 

of ophthalmoplegic migraine. 

and hemiplegia have on rare occasions occurred as part of an aller
gic reaction. The neurologic lesions in these cases persisted for 
months or were irreversible. Moreover, they did not involve the 
nerves passing through the orbit, and no relation to ophthalmoplegic 
migraine is evident. 

Phenomena Associated with Headache. 

In addition to the alteration in the structure and function of the 
cranial vessels during migraine headache, there may be disturb
ances involving other body systems. Certain individuals with vascu
lar headaches go through extraordinary fluctuations in their body 
weight. About half of 134 patients experienced weight gain preced
ing headache of from 2 to 17 pounds, followed by diuresis with 
weight loss during the period of dwindling intensity of headache. 
There was frequent retention before headache of sodium, potassium 
and corticosteroids, as well as water, with outpouring of these sub
stances during diuresis ( 25) (Fig. 11). It has further been observed 
that diuresis can be provoked during the period of weight gain with
out affecting the ensuing headache (Fig. 12), and that weight fluc
tuations may be prevented through the use of oral carbonic anhy
drase inhibitor diuretics (Fig. 1~) without altering the frequency or 
severity of headache. Also, weight gain may be provoked in migraine 
patients by hormonal means without producing headache (Fig. 14). 
It can be concluded that headache and over-hydration are concomi
tant phenomena, but are not causally related. A period of special 
alertness and driving activity often underlies both headache and the 
fluid accumulation. It should be made clear at this point that the 
local scalp edema present during headache is unrelated to the gen
eralized edema just described. The generalized edema precedes head
ache and is usually diminishing by the time the local edema appears 
(Fig. 15). 

Disturbances in bowel function occur in association with the mi
graine attack but much less commonly. There may be a period of 



\',\SCIII.i\11 III':AilAC:IIJo: OF 'J'IIJo: MICiiiAINJo: '1'\'1 11': 

l•'ir111r•• 11. 
Fl11id and El••c/ rolul<' Jo:.ur••l ion in Sllili••t•/ 111.8. 

I n .. o I I Nn I 
I 

I{ llt•q.' I 
I 

Ct·, 
Phase t•c.'inin. S.D. 11•·•1.: S.ll. min. s. 11. '"f." min. 11 N 11111. 

Average of 
47 Asymptomatic Days 0.76 ±0.17 91i ±211 fl4 j:r. 
2 days before Headache 0.45 31 2:1 111 ll.ll:lll 
2 days with 
Subsiding Headache ... 1.48 130 72 -···· 1.111" 

A comparison of fluid and electrolyte excretion in Subject M.S. during :r JlCI'iud~: 
1) without headache, 2) two days before headache and 3) during hcaduclw. 

HEADACHE AND HYDRATION 

160 - r-•1 FEEL A HEAOAGHE COMING ON~ 

..j.. OIURETlC c•THIOMERtN•) 1.0 CC. 

:g 159 -
z 
a 
0.. 

~ 158-

1-
:1: 
C) 

w 157-
~ 

156-

ADMINISTERED 

Figure 12. 

9 

Headache and hydration. Failure of induced diuresis to prevent a migraine 
headache atack. 

constipation during the several days antedating headache, followed 
by diarrhea during the period in which the headache is diminishing 
in intensity. Robertson has shown that distending the rectum or the 
bladder in persons accustomed to headache and constipation, as well 
as those without such experience, does not induce headache (26). 
These data lend further to support the view that at least the me
chanical factor of distension in constipation is not related to tht• 
phenomenon of headache. 
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Figure· 13. 
Occurrence of headache with and without induced diuresis. 

Histamine Headache .and "Allergic" Headache. 

Some years ago it was discovered that if one inadvertently injected 
histamine intravenously into a subject, he had a headache lasting 
five or ten minutes which in many ways resembled headache ob
served at the bedside and which left him quickly with no untoward 
effects. This headache has been used for experimental exploration 
and therefore, when the phrase-histamine headache-is used, it 
means a headache which has been induced experimentally for the 
express purpose of studying some of the facts concerning the natural 
history of vascular headache. 

If one injects histamine phosphate intravenously in sufficient 
amounts, one produces a headache all over the top of the head which 
is pulsatile and throbbing in quality and lasts a few minutes. In 
analyzing this headache, certain interesting phenomena present 
themselves. A needle was put into the lower back of a subject, per
mitting the cerebro-spinal pulsations to be amplified through an air 
system and recorded on a moving film in a camera. Likewise, tem
poral artery pulsations were recorded by means of another air sys-
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tern amplification. Immediately following injection of histamine, 
there was a drop in blood pressure which quickly returned to nor
mal. It was at this point that headache began (Fig. 16). During this 
experimentally-induced headache, the amplitudes of pulsations, both 
intra- and extra-cranial, were greatly increased, subsiding to control 
levels with termination of the headache. It was concluded that in
creased amplitude of pulsations after injection of histamine actually 
represented an increased stretch of dilated intra-cranial vessels with 
each cardiac systole (Fig. 17). This conclusion becomes particularly 
significant when it is recalled that dural vessels, dural sinuses, and 
the larger pial vessels are important pain-sensitive structures. The 
question must be asked, "Perhaps the histamine directly stimulates 
end organs having to do with pain?" If that be so, histamine head
ache should be most intense when the amount of circulating hista-
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Headache and hydration. Note the disparity in time between the occurrence of 

local edema and general accumulation of fluid. 

mine is greatest, i.e., during an infusion period. Therefore, histamine 
was infused for nine minutes but there was no headache during that 
period although there was a maximum histamine content in the 
blood and a falling blood pressure. During infusion there was not 
much change in the amplitude of intra- or extra-cranial pulsations. 
When the infusion was stopped, however, the blood pressure re
turned to its normal level and exceeded it for a brief moment. There 
was a coincident rise in the amplitude of pulsations and the head
ache began. Thus, amplitude of pulsations increased and pain began 
with diminishing concentration of circulating histamine and when 
the blood pressure had returned to normal. It is postulated that the 
full impact of each cardiac systole upon the relaxed blood vessels 
which directly stimulated sensory end organs in and about their 
walls, resulted in a flood of afferent impulses interpreted as pain. 
It was further observed that raising intracranial pressure by means 
of saline run into the subarachnoid space greatly reduced or even 
eliminated the experimentally-induced headache. It was as if in
creased intracranial pressure acted as a dampener of vascular dila
tation or supported them so that the vessels could not be painfully 
dilated. 

Lecomte found that approximately 25 % of patients given a 
histamine liberator developed headache during the subsequent reac
tion (27). The headache was throbbing, generalized, not hemi-
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Figure 16. 
Diagrammatic representation of the course of events during headache produCl•d 
by histamine in subject G. The headache was most severe with rising blood pres
sure, and it should be noted that at this time the cerebrospinal fluid pressure 
is returning to its resting level from the high point reached after the injection 
of histamine. Increase in amplitude and rate of the temporal pulse (T.P.) and 
of the intracranial pulsation (I.P.) are indicated in the upper two shaded areas. 
The line C.S.F.P. indicates the cerebrospinal fluid pressure in millimeters of 
Ringer's solution. Systolic blood pressure is indicated by the heavy black line 
at B.P.SY., and the dlastolic blood pressure is indicated by the broken line at Dl. 

cranial, and occurred in both those subject to headache and those 
who were not. The fact that an individual experienced such head
ache once did not indicate that another histamine liberator reaction 
would include headache. 

We have shown that administration of 50-60 mg. of Diphenhydra
mine (Benadryl) intravenously completely blocks the hypotensive 
effects of .1 mg. histamine intravenously and the subsequent head
ache as well ( 11). Furthermore, the administration of a 1-800 dilu
tion of the antihistaminic tripellanamine, topically instilled in the 
bulbar conjunctivae, prevents the vasodilatation which follows simi
lar administration of 1-1,000 histamine. However, in two subjects 
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Figure 17. 
Diagrammatic and photographic representation of the course of events in the 
experiment in which histamine acid phosphate (0.1 mg. per minute) was infused 
continuously during nine minutes. Systolic blood pressure is indicated by the 
heavy black line SY. and diastolic pressure by the broken line Dl. At I.P. the 
variations in rate and amplitude of the intracranial pulsation are represented 
and the top line I.P. is made up of approximately corresponding sections from 
the photographic record of the intracranial pulsation. Arrows point from the 
photographed intracranial pulsation to the corresponding pulsation represented 
diagrammatically. It should be noted that the slow rate of pulsation during the 
height of the headache and at the maximum amplitude of oscillation is excep
tional to this case. The pulse rate is usually more rapid during the height of the 

headache. 

seen while they were experiencing scotomata and acutely anticipat
ing the migraine headache attack, the intravenous administration of 
60 and 70 mg. of diphenhydramine and the topical administration 
in both eyes of 1-800 tripellanamine did not affect either the sub
sequent headache or unilateral bulbar conjunctival vasodilatation 
which appeared as they always had in the past. It is therefore un
likely that endogenous histamine in increased amounts is relevant 
to the great majority of clinically encountered vascular headaches 
of the migraine type. 

Pagniez, Pasteur Vallery-Radot, and Nast (28) in 1919 were among 
the first to implicate an allergic mechanism in migraine. The reports 
of De Gowin (29), Rinkel (30), Balyeat and Brittain (31), Hahn 
( 32), Hamburger ( 33), Gonzales Suarez ( 34) and others followed. 
Vaughan's work is representative of these publications (35). On the 
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hasis of a dinieal history of allaeks afkr t't'l'lain foods and posilivt• 
skin tests to these foods, he coneludt•d lhal hypt•J'st•nsilivily wns 11 

factor in 70 % of cases. In half of his palit•nls sonH• n•lit•f wns nf
forded by an appropriate elimination diet. Th<' ehit•f offt•ndt•J'S haw 
varied in different studies, being wheat, milk and eggs in the opinion 
of Balyeat and Brittain and celery, pea, and onion in lhc ]Ja)>l'l' of 
De Gowin. 

Some workers (36) have advanced a step further in performing 
experiments which attempt to link migraine attacks with an alle•·
gen. In two subjects, Unger not only induced headache by feeding 
allergens which gave positive skin reactions but also failed to pm
voke headache after administration of harmless extracts presented 
to the patients as the known offending allergen. 

In all of the above studies and most of the subsequent ones, a 
critical experiment has been omitted. If the allegedly offending food
stuff had been administered without the patient's being aware thal 
it had been given and headache then predictably induced, the evid
ence would be more conclusive. When this step was carried out al 
the New York Hospital with chocolate disguised in capsules or milk 
given through a stomach tube, the results did not confirm the earlier 
work. 

Moreover, Mary Loveless gave in disguised form, milk, corn. 
arrowroot and tapioca, as well as placebo feedings, to persons alleged 
to have had headache attacks precipitated along with other symp
toms by the ingestion of these foods. She noted in her well controlled 
study no predictable relationship between the administration of 
these substances and the occurrence of headache (37). 

The many difficulties in the interpretation of skin tests make the 
problem of their relevance to migraine a difficult one. There may he 
a positive skin response to an allergen which is not actually ab
sorbed as such from the gastro-intestinal tract into the blood stream. 
A positive skin test, moreover, may outlast the clinical allergic state 
or even precede it. With respect to food allergy, it is noteworthy 
that, although the gastro-intestinal tract is most permeable to food 
allergens in the very young, the incidence of migraine in children 
( 38) is at most one-third to one-half that in the adult population. 

The relief of migraine attack by elimination diets cannot be relied 
upon as supporting the relevance of ingested allergens to migraine. 
The list of allegedly therapeutic regimens in migraine is a long one. 
One can only conclude that a factor inherent in every treatment 
situation is the agent which effects the ending of symptoms. There 
is much evidence to support the thesis that the interest and good 
will of the physician and the expectation of relief on the part of 
the patient may effect relief through neural mechanisms ( 39). 
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Mary Loveless ascertained the otTlll'l'l'IH't' of lwadal'ht• as wt•ll as 
other effects of overdosage of allergens among 177 pollt'n-st~nsili\'1' 

persons (37). Headache, when it occurred in these suhjt·t~ls aflt•r 
allergen overdosage, was generalized and not hemieranial. It oeeu•·
red both in those with and without histories of frequent headadw 
attacks. The 177 subjects experienced 925 overdosagc reactions. 
Twelve of the 177 subjects had headaches as part of such overdose 
reactions on one or more such occasions. Indeed, these 12 persons 
experienced 26 headaches during 121 overdosage reactions, or 21 % 
of the time. For the entire group, the incidence of headache as an 
aspect of allergen overdosage effects was 2.8 % and then always as 
part of a widespread allergen overdosage syndrome, including urti
caria, rhinitis, asthma, and hypotension. In this study, headache 
never occurred as an isolated phenomenon during induced antigen
antibody reactions. 

However, Kallos has demonstrated that a small, highly selected 
group of patients with migraine as well as urticaria, rhinitis and 
asthma linked with sensitivity to specific allergens, had apparently 
true migraine headaches induced by the parenteral injection of such 
allergens although in no instance were visual or other pre-headachc 
phenomenon induced ( 40). Further, he showed that associated with 
the headache were always such other effects as rhinitis and asthma. 
The occurrence of the latter was prevented by the administration of 
antihistaminic agents just before the injection of the allergens, 
whereas headache was not prevented. On the other hand, the previ
ous administration of ergotamine tartrate did not prevent the oc
currence of the nasal and chest manifestations, but did prevent the 
occurrence of the headache. Granting that ergotamine tartrate in
hibits the effects of many vasodilator agents, these observations 
nevertheless indicate that as a part of the reaction to specific aller
gens to which the patient is sensitive, those subject to migraine may 
have an attack precipitated by the administration of such an 
allergen. 

In conclusion, the phenomenologies of migraine and of certain 
allergic responses are similar in many respects. In both, attacks are 
paroxysmal, featured by edema and hyperemia, probably mediated 
by tissue breakdown products, or histamine-like substances, and 
terminated by vasoconstrictor agents. But at most points of such a 
comparison, fundamental dissimilarities are apparent. The cellular 
infiltration prominent during allergic reactions is absent in mi
graine; antihistaminics have no therapeutic effect in migraine and 
have value in treating certain allergic reactions. The responses to 
adrenal steroids are different in the two disorders and finally, there 
is no conclusive evidence that histamine or ingested allergens can 
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produec a vasnllar lwadache of Lhe migminP Lypl' or Lhal migraine 
commonly results from the ingestion of such alll•I·gens as part of 
I he antigen-antibody reaction. 
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REACTIONS TO DRUGS 

By 

ETHAN ALLAN BROWN 

Boston 

Fifteen years ago the boundaries of the field of "Drug Allergy" 
could easily be defined and the subject one fairly simple to encom
pass. Many of the drugs then in use possessed single or few actions. 
Attention was then focused on the obvious clinical reactions. We 
have only to imagine medical treatment without present-day multiple 
purpose, multiple action, anti-microbial, anti-malarial, anti-convuls
ant, antihistaminic, anti-arthritic, anti-tubercular and anti-hyper
tensive agents and no tranquillizing drugs to realize how simple the 
problems truly were. Today we are not as certain as to what is or 
is not drug allergy and almost all discussions of the subject include 
much of what was at one time termed "Drug Reactions". 

But, because approximately ten per cent of the drugs we use today, 
although they date back more than twenty years, continue to be 
prescribed, the naive classifications of two decades ago can usefully 
be repeated from text to text, although they will not stand the critical 
scrutiny of present-day knowledge. 

For the purposes of this Chapter it must be stressed that any sub
stance taken in any form, by any route to modify any body cell or 
body invasion of any type, is by definition legally, medicolegally 
and medically, a drug, as are vitamins, vaccines, and for that matter, 
pollen extracts for the treatment of pollinosis. 

Since a drug is any substance used to combat, (to comfort the 
patient) or to mitigate or cure any disorder or disease, the definition 
of reaction has also been broadened to include every type of present
day recognizable response, from the immunological to the organic 
and psychological levels. Precise definitions are as yet impossible, 
and this Chapter cannot, therefore, in any reasonable or practical 
way, discuss the entire field of drug reactions, but only such aspects 
as are related to understanding one subdivision, namely, what is 
commonly termed drug allergy, although its boundaries also are by 
no means clear. 

Allergy has been defined as any alteration in the capacity of tissue 
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cells (single or when combined logelhei' in an oq,:an) to •·end spt•t·ifk
ally on exposure or re-exposure to the same suhsl:uH~e o1· un im
munologically related substance. It was until recently believed lhul 
the reaction had to be of a "specific" type. For purposes of conveni
ence only, however, some patterns of reaction are termed "allei·gie" 
using the word in its broadest connotations, while other types of 
responses are, for the moment, not so labelled. The so-called "aller
gic" reaction is occasionally termed "atopic" and in some of the 
literature "immediate". Advances in knowledge and critical study 
have also proved these terms to be inadequate descriptions as what 
happens when cells react to drugs. 

Although toxicity relates the similar effects as seen in all members 
of a species, the states of allergy and toxicity certainly overlap, as 
when an allergic reaction results in death, although the death may 
follow a sequence of events marking it as a particular type of final 
dissolution. The states of allergy, intolerance, idiosyncrasy, and 
untoward reactions similarly may overlap. Side reactions and se
condary effects operate by means of a different reaction mechanism. 
In the Shwartzman and J arisch-Herxheimer reactions, the responses 
are mediated once again by what appear to be totally different pro
cesses. The so-called allergic reaction can perhaps best be under
stood if other types of reactions, when present in typical form, can 
be defined and excluded. 

A toxic drug may be used remedially and safely in controlled 
quantities as is either digitalis or curare. Larger doses of these same 
drugs and others used similarly are truly toxic and the effects seen 
are properly so termed. An occasional patient will respond to normal 
dosage schedules as though toxic amounts had been administered. 
In many of these, slower-than-normal excretion can, as a cause, be 
eliminated. Nevertheless, there is no satisfactory term to apply to 
such patients. A drug known to possess such toxic effects in a small 
percentage of patients, may deliberately be administered to others 
for the same effect, but for the treatment of another abnormality. 
A drug generally avoided because of its tendency to cause toxic leu
kopen~a in ordinarily sick patients, may be used with success in those 
suffering from leukemia. 

Side effects are like weeds which are often described as plants 
which grow either in the wrong places or for which no useful pur
poses have as yet been found. The somnolence seen with some anti
histaminic agents is certainly neither toxic nor allergic any more 
than is the appetite-depressant effect of the amphetamines. Neither 
of these is a side effect when the antihistaminic agent is given to 
induce sleep or the amphetamines as part of a reduction diet. 

Secondary effects are more easily classified than recognized. When 
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lhc drug is nol a dircd t'aust~ of, hul l'nlht•l' indin•dly inilinlc·~ 11 

series of changes and the effects an~ thw lo su!'h t•hnnJ.(t•s, llw 11•1'111 

secondary is particularly apt. A prime example is SUJH'I'inft•c~lion ol' 
the so-called "choleriform syndrome" following anlihiolie IIJ.(t•nl 
administration. Moniliasis, similarly caused, is another t~xnmplt•. 

The body changes seen when a drug interferes with vitamin absorp
tion, as in the ingestion of mineral oil, itself acting merely nwehnnic~
ally, can truly be termed secondary effects. 

The Shwartzman phenomenon can also easily be separated fl'llm 
all other groups of reactions. The cells affected must have heen 
exposed to bacterial filtrate and subsequently to an intraveneously 
administered toxin to which the response is initial vasoconstriction, 
associated with the formation of plugs of leucocytes and platelds 
followed by local vasodilatation and capillary rupture. The nw
chanical effect of loss of blood supply involves many cells not equ
ally sensitized, if at all, by either the initial or the second challenf(<~. 

The Arthus Phenomenon is also easily taken out of the discussion 
because of its special characteristic development. The local cells must 
have been exposed to a toxic (to them) substance which obviously 
has not affected them. The injection of the same or a related suh
stance causes local necrosis. 

There is no convenient term for an apparently related pheno
menon. A substance may, in the present state of our knowledge, he 
innocuous at the clinical level, but when it is injected with smallpox 
vaccine, or when the site of injection is exposed to solar or roentgen 
radiation, a reaction occurs. The photosensitizing reaction seen when 
blond patients were given the first sulphonamides may also be of 
this type. The present-day sulphonamides only rarely cause such 
photosensitization. It would seem that, loosely speaking, these might 
be termed secondary reactions, in which case the phrase must he 
broadened and redefined. It is also seen in animals. Mice injected 
with Hemophilus pertussis acquire, for example, a decreased toler
ance for histamine. 

The Jarisch-Herxheimer reaction is again, in a special sense, se
condary. The term is applied to those reactions due, not to the drug, 
but in infected states to the effects of the toxins released by the bac
teria the drug has affected. Such bacterial endotoxins may also act 
as allergens. What differentiates the Jarisch-Herxheimer reactions 
from others, is the fact that the re-administration of the same drug 
to the same patient in the absence of infection causes no similar 
reaction. The alert clinician will look for the J arisch-Herxheimcr 
reaction following the use of penicillin for syphilis, of Aureomycin® 
for brucellosis, and Chloromycetin® for typhoid fever. 

The term idiosyncrasy occurs frequently in the literature descrih-

39* 
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ing drug reactions, allergic or non-allergie in type. I l has heen wwd 
loosely to describe many different types of responses. 1t is hest 
applied to qualitative abnormal reactions paradoxical by nature. We 
know that in cats morphine administration causes excitement while 
dogs behave as humans usually do with sedation. There are patients 
in whom barbiturate ingestion causes both excitement and wakeful
ness. There are those whose insomnia can be treated by coffee. It has 
been postulated that, in the latter, the hot drink induces sleep before 
the caffeine effects occur, but in one of the author's patients, caffeine 
in tablet form at any time is equally successful, causing sleep within 
minutes, while with placebo tablets, the patient stays awake for 
several hours. Since sleep occurs naturally in time, such experiments 
are not always crucial. The most paradoxical of the idiosyncratic 
effects is noted when patients suffering from urticaria have an im
mediate increase in the number and extent of their hives following 
treatment with antihistaminic agents. In some rare cases, this has 
been traced to the excipient, but in some of my patients, the injectable 
and liquid preparations caused equal reactions, due perhaps to selec
tive withdrawal of the antihistaminic agents by some cells protecting 
themselves, permitting the histamine or similar agents present to 
affect other cells in greater concentration. 

Intolerance is perhaps best defined as a quantitative deviation 
from the normal response. Sialorrhea and bronchorrhea from small 
doses of iodides, and cinchonism following normal doses of quinine 
fall into this category. The effects are usually those of pharma
cological overdosage, due in part perhaps to rapid absorption and 
body transportation mechanisms. They are not usually difficult to 
recognize, since they are pharmaco-dynamic in nature. Such patients 
can often tolerate the minimal doses of the same drugs, if such small 
doses are sufficient for therapeutic purposes. When quantitatively 
the dose must be too small, then substitute drugs must be given. 

None of the reactions included so far can be classified as "allergic". 
They may be secondarily, but are certainly not primarily, due to 
toxic, pharmaco-dynamic, or cumulative effects. 

The classic allergic reaction is generally characterized by the fact 
that normal doses may initially be taken with safety, but that minute 
amounts of the drug may subsequently cause one or several types of 
reactions not so far described. Classically, the first exposure should 
cause no reaction. Clinically, however, it is sometimes seen in patients 
whose history apparently shows no previous administration. The 
explanation usually advanced is that previous exposure may have 
been unwitting, as by penicillin in poliomyelitis vaccine or in milk, 
or the use of tetracyclines as preservatives for fish or chicken. In 
some cases, cross-sensitization may explain such reactions. When we 
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t':tll UIH'O\'l'I' scnsiliznlion lo suhslanc·c•s of similar nnlu•·c· ol' l'c•lnlc•cl 
origin, this explanation usually suffiecs. An l~xnmplc~ is l111• Jll'c•sc•awc• 
of a readion to an initial injcdion of horse anli-lelnnus sm·um in an 
atopic patient sensitive to horse dande1·. Unforlunalely the rclnlion
ship is rarely so obvious. Paradoxical as an allergie reuelion lo llw 
first supposed administration of a drug may be, some comfort can he 
drawn from the fact that we rarely possess complete histories of om· 
patients and perhaps the drug or a similar remedial agent may havl~ 
been administered in the past. Certainly, few patients know the 
composition of previously ingested or injected drugs. 

Particularly distinguishing allergic reactions from all others arc 
smooth muscle spasm and generalized mucous membrane edema 
associated with urticaria and angio-edema, which may affect local 
areas of mucous membrane and of the skin, the latter being clinically 
more obvious. On the skin, undifferentiated rashes may also occur 
and be described by morphological charaderistics as maculopapular, 
or by clinical resemblances as scarlatiniform or morbilliform. 

In the past such reactions have been differentiated as they were 
immediate or delayed in type. Each was supposedly a different sort 
of reaction. It may be true, but evidence to the contrary is beginning 
to appear to show that the two types of reactions are not as different 
as previously supposed. 

It has also been said that when the sensitization affected not only 
the so-called shock organ but also an adaptation elsewhere in the 
body of an organ with an enzyme system concerned with the syn
thesis of globulins, then and then only were there measurable circu
lating antibodies, and, therefore, so-called "positive" tests seen. 
When the changed enzyme system resided only in the shock organ 
and when the tissue cells of such an organ were not involved in 
globulin production, there was no blood stream evidence of allergy 
and no tests in the skin or elsewhere. 

It would now appear that, as in tuberculin sensitivity, all the cells 
of the body may be sensitized and yet that antibodies need not be 
recoverable from the blood stream. All the cells of the body react, 
but some to so slight a degree that the reaction is ignored and some 
to so great a degree that attention is turned upon them. 

There are several other explanations for the supposed lack of anti
bodies. They may be present, but by today's relatively coarse techni
ques not measurable. They may be difficult to demonstrate because 
a blocking antibody may concurrently be present. In the tuberculin
sensitized guinea pig, sensitivity may be carried by a fraction of the 
alpha globulin and blocking antibody in the gamma globulin fraction. 
The picture becomes even broader, as when hypersensitivity of spe
cial type is described as existing in Negroes in whom ingestion of 
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primaquine causes hemolysis. In a small numiH•r in whon1 lhiN 
occurs the abnormality was shown to be inherited and nol due l.o 
previous exposure. In other words the patient is "allcq.(ie" to lhe 
drug but the allergy so-called lies outside the classical definition of 
allergy. Epidemiological studies may in time uncover similar typrs 
of "non-allergic-allergy". 

It is believed that the immediate type of reaction is more often 
seen in patients with atopic disorders such as Atopic Dermatitis and 
upper and lower respiratory tract allergy, a constellation of syn
dromes in which there is a strong hereditary factor. An examination 
of the available data shows that these disorders may be present in 
patients in whose forbears there were, by present standards, no 
clinical atopic disorders. This does not mean that parents now alive 
may not at present suffer these disorders in subclinical form or sub
sequently not develop, them. There are two other relationships to 
bear in mind. 

Such hereditary factors are often present in a group of disorders 
which, by present standards, are often regarded as nonatopic, as 
for example infectious asthma. In this group there is not only a fre
quent familial history of allergy, but it is, itself, known for its special 
reactions to acetylsalicylic acid. On the other hand, studies have also 
shown that drug sensitivity is three times more common in an 
allergic (atopic) as compared to a non-allergic population. 

Not to be ignored is the fact that many of the reacting drugs have 
been available for less than ten years and that neither do we know 
whether there are constitutional types of reactors nor what the 
future of present non-reactors or of their progeny may be. To my 
knowledge, no epidemiological studies of second generation children 
of reactive parents have as yet been made. Nor will such studies be 
practical for some years. 

A recent survey of the literature shows that the whole problem of 
antibodies as regards drug sensitivities needs critical review. 

First and foremost, as has been said elsewhere (Brown, 1955), 
"there are neither gross organic changes nor microscopically recog
nized tissue alterations that are per se invariably pathognomonic 
of allergy, either drug-induced or otherwise. The body cells appar
ently respond to many different types of stressors with a limited 
number of reaction patterns. The apparent diversity of reaction can 
be explained by quantitative effects as regards to how much of any 
tissue or how widespread the reaction among organs may be, and 
with the qualitative effects on the organs themselves. The responses 
need not be sequential because the order of the organs affected varies 
from patient to patient and from disease to disease. In this regard 
the state of the patient's disease may also be an important factor. 
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Unlil l'l~t'<'lllly il was hPiiPwd lhal t•aeh anlifo(t'll was spt·t~ifit- and 
aded as a template for anlihody fol'lnalion fl'llm gamma fo(lohulin. 
One type of antigen gave rise to the de\'l•lopmcnt of o1w lypt• of 
antibody, and confusion could occur only when related anligens 
caused the development of closely similar types of anlihodies. The 
differently located reactive sites on the molecule of such related 
antibodies accounted for some of their differences. It is now known 
(Talmadge, 1957), that "antibodies to the same as well as to a dif
ferent antigen have been found to vary in (a) physicochemical pro
perty including N-terminal amino-acid sequence, (b) ability to pro
duce secondary reactions such as hemolysis, (c) fixation of comple
ment, skin sensitization, agglutination, precipitation, and Arthus 
reactions, (d) avidity for the injected antigen, (e) cross-reactivity 
with related antigens, (f) rate of metabolism, and (g) distribution 
between blood and tissues". Talmadge says that "the only properties 
common to all antibodies are (a) their protein nature, (b) an in
creased production following exposure to antigen and (c) affinity 
for the antigen". 

Of the three present-day theories of antibody formation, the anti
gen template and the change in globulin synthesis have been most 
widely held. The third is that the antigen "selects" from the Globulin 
Synthesizing Units available "those with which it has the greatest 
'affinity' and 'induces' them to produce antibody and to replicate". 
The words "selects" and "induces" have been italicised from the rest 
of Talmadge's statement to draw attention to the anthropomorphism 
and teleology which can hardly be applied to such reactions but 
which are seen frequently in the literature. In another review, an
other author writes of a drug that "it had long enjoyed a sinister 
reputation in causing reactions". What happens to this "reputation" 
when in carefully chosen patients no reactions occur? 

The chief criticism of the template theory is the fact that anti
bodies continue to be formed long after the antigen, as such, by our 
present standards of identification, has left the body. 

Campbell (1957) says, " .. .it is now evident that even soluble anti
gens, or more likely, fragments of such antigens persist in tissue cells 
for long periods of time after injection". Campbell believes that the 
fragments mentioned contain configurations foreign to intracellular 
enzymes and cannot therefore directly be broken down any further. 
But an explanation must be found for the fall in antibody titer which 
follows cessation of antigen injection. Under such conditions it is 
postulated that the fragment may form a fairly stable complex with 
a component of the cell and would therefore dissociate very slowly, 
decreasing its participation in protein synthesis. Undetectable levels 
of antibody production would thereafter probably continue. With 
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renewed injection of the antigen, fragmentation inlo nnliHtmk h•m
plates occurs more rapidly, accounting for the anumncslic res]IOII!It', 

If we agree with Haurowitz (1952, 1956) that there m·c pcrhn)HI 
not more than 50,000 types of antibodies, then any antigen can he 
coupled to an antibody sufficiently close to its configuration as to 
require little change to become "specific". On this basis we can agree 
with Talmadge's brilliant analysis and dispose of the antigen tem
plate theory on the basis of the work of Burnet and Fenner (1949) 
and of J erne (1952, 1955), who show that the template hypothesis 
is faulty when we note the specific anamnestic response, the avidity 
of antibody (which increases with continued immunization), the rise 
of antibody (which is exponential), and its production for long 
periods of time and lastly "the dominant part played by the surface 
of particulate antigens in determining the specificity of the antibody 
molecules found". 

If we follow along with Jern's theories, the extracellular union of 
an antigen with a naturally occurring antibody is rapidly replicated 
intracellularly. This would be true of "true" antigens as well as those 
haptenically produced. 

But, in all of this, there is no answer to the question as to why in 
one patient sensitive to penicillin, an intracutaneous test is positive 
and in another, it is negative, although both patients respond to an 
injection by urticaria. 

There are undoubtedly many other unknown factors involved. 
Until recently (Ackroyd, 1954), it was not realized that some types 
of Sedormid® reactions required the presence of normal platelets. 
In hemolysis the antigen must be absorbed or attached to the sur
face of the erythrocyte. Either the antigen or the antibody may in 
their breakdown, release toxins which affect distant sensitized cells. 
Or, as I have mentioned elsewhere (Brown, 1955), a distant enzyme 
system may be activated or inactivated, in the one case releasing 
toxins or in the other, failing to neutralize such toxins, thus causing 
ill effects. 

Our studies are hampered by the fact that in human beings, studied 
clinically, reactions can only be noted when they have occurred at 
the clinical level, usually in patients otherwise ill, in which case we 
attempt to study the patient, as it were, retroactively. In those pa
tients in whom we attempt sensitization so that laboratory studies 
can be made as they occur, we are limited in the types we can induce. 
To my knowledge no one has given large numbers of normal, non
atopic, non-diseased subjects injections of penicillin in courses de
signed to induce urticaria. In other words, in clinical drug sensitivity 
we are always working backwards and using what we find today to 
reconstruct what happened weeks or months before. 
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ll must he n•m••mlll'n•d also lh11L Uw 11111jo•·ity of sludi1•s with 
which we have to work are al what must he ll·•·nwd l111• J.(ross m· 11111«'
roscopic clinical level. The drug is given to the patient fot· 11 JIIII'JIOSI' 
as it were, to combat infection. It may do so and, in the lii'OI~I·ss, do 
something else; in other words, cause urticaria. It is possible lhnl 
the particular patient's body has done something to the drug. In 
some cases the breakdown of the drug by the body leads to the for
mation of substances of greater potency than the original medication. 

Usually we seek to determine the effects of drugs in separate 
frames of reference. The clinician is interested in how the patient's 
disorder can be remedied. He wishes among other things to kill mi
crobes, to restore, decrease or increase organic function or perhaps 
lessen pain. 

The pharmacologist wants to know what the tissue cells will do us 
regards alterations of permeability, electric potential of cell surfaces, 
the crystallization-decrystallization of cell systems, the selective 
effects of electrolyte interchanges, and the elevation or depression of 
intramural or extramural electrolyte movement. He wonders whether 
it can react on two systems as on the cell surface of one tissue and 
intracellularly on another. He wishes to discover whether the drug 
can compete on the cell surface when it is faced with mutually-pre
senting substances, one of which is harmful and the other, harmless, 
as do the antihistaminic agents. When there is no reaction he won
ders whether the cells may not be able completely to neutralize its 
effects, as does atropinesterase when a rabbit is given atropine to 
which it is immune. Does the drug cause an initial production or 
increased production of cell enzymes not only in themselves toxic 
but incapable of completely breaking down the foreign protein so 
that its end products such as peptones may be toxic? Does it affect 
cell metabolism and cause changes in desoxyribonucleic acid content 
or configuration? He knows it may act by changing the number of 
interacting molecules or by changing the strength of the bond be
tween the protein molecule and the substance. Actually it may 
quantitatively affect the energy of combinations of molecules. 

As a result of any of these, the patient may respond macroscopic
ally apparently not at all. This, too, is a response. We term it toler
ance. If we are dealing with toxic agents we term the response 
resistance. The type of response may successively pass through 
stages of hypersensitivity, sensitivity, tolerance, dependence or in 
the reverse order. We may then have metabolic disturbances, de
rangements in growth, carcinogenesis, signs of allergy, or of stress. 

In any one organ at the enzyme level, the agent may evoke the 
development of an enzyme which reacts with the agent to form a 
new complex. This may cause the development of another self-
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perpetuating multi-catalytic enzyme system whkh a..:ain l't•ads 
with the new agent. This, in turn, may call forth another <~m;ynw 
system to react with it. 

But the same enzyme may be present in two different types of 
tissues, as in the brain and in the nerves. A drug as, for example, 
morphine, not only acts differently with each, but differently on 
different parts of each. The cells, as it were, "learn quickly" not to 
respond with respiratory depression and muscular weakness. The 
effect on pain changes slowly with habituation, but the pupil and 
the gut never cease to respond in their typical fashion. 

We have no explanation for the temporary irreversible actions 
of some drugs whose effects persist long after their excretion as 
with reserpine and dicoumarol. 

I have discussed briefly elsewhere what I have termed "transport 
mechanisms". Whert:ver its site of deposition, part of the drug is 
bound and part unbound. One portion is being absorbed, with an
other being retained as such, while one portion may be transformed, 
while another is being excreted. At the surface or within each tissue 
cell such action takes place. Absorption and excretion may be in
dependent or interdependent. It has been long known that locali
zation in special tissues occurs, but recent work implies that this 
effect may be greater than we had suspected. It has been shown that 
when Dromoran® is injected intraveneously in dogs it appears in 
the gastric juice in a concentration forty times that of the plasma. 
Although acidic drugs do not appear in the gastric juice in meas
urable quantities, others given as their bases, such as acetanilid, 
theophylline, aminopyrine and quinine, do. The fact that forty 
times may be a constant may be due only to the speed of circulation. 

Microscopically it appears from recent work that there may be 
barriers within the individual cell, that is, intracellular in type. In 
homogenized tissues, enzyme action can proceed to completion, 
whereas in the intact cell, relationships between iproniazid, mono
amine oxidase and serotonin demonstrate that selective action can 
occur. Brodie and Hogben (1957) give examples of how this occurs 
and also examples of how so-called detoxification, although it results 
in "less active compounds", may nevertheless by bio-transformation 
change the drug into one more active. It can also be changed into com
pounds as active as the parent drug as well as into others less active. 
The reactions to any of the three may be allergic or non-allergic. 

The problem appears to grow ever more complex. Meyler's re
view of the world's literature on the "Side Effects of Drugs", al
though it makes much information readily available, compounds 
the confusion for anyone who would attempt to make a pattern or 
classification of drug reactions. 
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\Vhen :uninophylli1w is lislt•d as t•ausin,.,: l'OII\'IIIsions, \'olllilinf.( 
and albuminuria, we are l'l'rlain lhal lhese an• nol alh•l'f.(il' 1'1'
sponses. But amphetamine ingestion is listed as eausing l't•sllt•ss
ness, tremor, palpitations, insomnia, perspiration, dry thi'Oal. ill'h
ing, congestion, dizziness, anxiety, nausea and vomiting. < hw of 
these reactions, pruritus, is also common to an early, typieally 
allergic reaction, except that it occurs with normal phannalogil'al 
doses, and previous safe ingestion is not noted. 

A patient is described as responding with what seems to haw 
been a typical allergic type of reaction to butobarhital, since tht•J'l' 
were red macules with central hemorrhages, purpura, pigmentation 
and arthralgia. 

A tablet of Sedormid ® is described as causing hemorrhagk 
diathesis and a reduction in thrombocytes to 40,000 with throm
bocyte agglutinating antibodies. With the use of carbomal then~ 
are described purpura, erythema, pigmentation, arthralgia and 
capillary fragility. 

With Dilantin® there may not only be the usual exanthematous 
and gingival reactions but hyperchromic anemia and hypertrichosis. 
With Mesantoin® there may be the same exanthemata but aphthous 
stomatitis, pigmentation, pruritus with no visible lesions, swelling 
of the lymph glands and edema of the face. 

Following Thiomedan® administration, morbilliform rashes 
have been seen but also leukopenia, agranulocytosis and myxedema. 
With a drug like phenylbutazone, the types of reactions are so many 
and so diverse that the investigator finds it difficult to discover any 
common denominator, since several types may occur concomitantly 
in the same patient. In the cardiovascular system there can, under
standably, be decompensation, hypertension, and angina due to 
sodium and water retention. An interstitial "allergic" type of myo
carditis is described. Hemorrhages into the skin and mucous mem
brane have been noted, as well as hematuria. In one patient a second 
course of phenylbutazone caused anaphylactic shock and death. 
Postmortem findings included adrenal hemorrhage. Re-activation of 
peptic ulcer and edema of the gastric membrane have been described. 
One patient responded to 25 tablets given during 22 days with fever, 
rash, purpura, nausea, vomiting and stomatitis, dying on the 44th 
day of exfoliative dermatitis. Liver necrosis and multiple gastro
intestinal tract ulcerations were found. Another patient developed 
fever, purpura, erythroderma, enlarged liver with jaundice, spleno
megaly and eosinophilia, all responsive to ACTH. Many other types 
of dermatological reactions are listed as well as effects on the liver, 
the kidneys, the nervous system, sensory organs and the thyroid 
gland. 
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In the present state of our knowledge il is impossihll' lo l'lussify 
these reactions, especially when the types overlap lo so ~l'<•nl n 
degree in the same patients. 

All that we can say is that although individual drugs arc mol"ll 

noted for one type of reaction than another, all drug reactions, how
ever limited for one drug or one patient, will in the greater number, 
if the response is allergic, fit somewhere into the picture of scrum 
sickness, the atopic disorders, atopic eczema, respiratory tract effects 
and urticaria, anaphylactic shock, the skin rashes, the serum disease
like syndrome, the blood dyscrasias and (in a different category) 
the contact dermatitis. 

We do not know why the drug causes one or more manifestations 
of these and not others. \Vith the injection of serum there may be, 
for example, among other types of reaction, arthralgia, whereas with 
another drug, as for example pollen extract, an injection may cause 
an anaphylactic type of response but never arthralgia. 

If the reaction due to the drug itself varies with colloid as com
pared to crystalloid structure, the response may also vary due to 
conditions inherent in the patient. If he responds chiefly with the 
canine form of anaphylaxis the reaction will be one of shock, where
as with the guinea pig type of anaphylaxis, pulmonary spasm will 
be seen. If the nature of the reaction is of the horse or cow type, 
there may be lung spasm, but also increased peristalsis, generalized 
severe perspiration with angio-edema and urticaria affecting skin 
and mucous membranes. Both the primate and rabbit type of ana
phylaxis affect the heart; the first with dilatation of both auricles 
and ventricles and the second with distention of the right ventricle 
due to contraction of the pulmonary arterioles succeeded by hypo
piesia and bradycardia. In the feline type there will be renal and 
gastrointestinal effects. Each of these (in whole or in part) and in 
overlapping syndromes, have been noted in reactions of human 
beings, depending entirely on the organs chiefly affected by arteri
olar spasm. The permutations and combinations of the properties 
of the drug and of the different types of patient-responses explain 
the multitudinous varieties of reactions seen. 

It may be that serum, being colloid in nature and animal in origin, 
contains more antigenic fractions which can affect more tissue cells 
or body systems, while many of the drugs are, by comparison, rela
tively simple crystalloid substances capable of affecting few types 
of cells. But this explanation falls short of telling us why serum 
does not cause blood dyscrasias or why the crystalloid drugs, al
though they rarely cause the appearance of the whole picture of 
serum disease, are nevertheless capable of causing, albeit separately, 
almost every one of its individual characteristics, although in dif-
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fen•nl palicnls. Equally difficull to undt••·stand is l ht• pht•nonu•11011 
of changing sensitivity us seen in llw sanw palit•nl. who may on mw 
occasion present evidence of idiosyncmsy wilh a small tlosl', nllt••·~y 
to repetition and toxic reactions at a later dose, and lht•n for no 
obvious reason (spontaneous hyposensitization'?) no n•aclion whut
soever. 

Although some drugs are undeniably more often associated with 
some types of reactions then are others, as for example iodides caus
ing iodermas and aspirin causing asthma, it must nevertheless he 
stressed that any drug can conceivably cause any type of reaction 
so far recognized as well as others awaiting recognition. 

The inquiring physician will want to know what drugs most often 
cause what reactions. The grouping of drugs on the basis of types 
of reactions is not to be taken as implying that they act by similar 
mechanisms, as, for instance, the furunculoid disorders following 
either bromide or ACTH administration. Only the most frequently 
occuring reactions are listed. Single unconfirmed reports have not 
been included. 

Pruritus alone may follow the use of acetylsalicylic acid, amino
pyrine, antibiotic agents, atropine, codeine, emetine, the mercurials, 
the opium derivatives, phenobarbital and the sulphonamides. 

Acneiform, furunculoid and erysipelas-like eruptions may follow 
the use of ACTH, bromides, chloral hydrate, iodides, oils and tars. 

Eczematous eruptions may follow the use of anesthetic agents 
(local), antibiotic agents, arsphenamine, atabrine, chloral hydrate, 
ephedrine, formalin, mercurials, procaine and quinine. 

Erythema multiforme-like responses may follow the use of aceto
phenetidin, antibiotic agents, antipyrine, barbiturates, iodides, phe
nolphthalein, salicylates and sulphonamides. 

Erythema nodosum-like eruptions may follow the use of bromides, 
iodides, salicylates and sulphonamides. 

Fixed eruptions may be due to acetophenetidin, antipyrine, arsphe
namine, Atabrine ®, atropine, acridine, acriflavin derivatives, bis
muth, cinchophen, emetine, gold salts, mercury, phenacetin, sali
cylates and sulphonamides. 

Purpuric eruptions have been seen with the administration of ars
phenamine, barbiturates, carbamides, ephedrine, guanidine, iodides, 
mercurials, salicylates, sulphonamides and thiouracil. 

The drugs which may cause contact dermatitis are too numerous 
to list. 

The following drugs are known to cause depression of the bone 
marrow or thrombocytopenic purpura, or both: acetanilid, aceto
phenetidin, aminopyrine, anesthetic agents, antibiotic agents, anti
histaminic agents, arsenicals, Atophan ®, barbiturates, Gantrisin®, 
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gold salts, iodides, mcrcurials, para-amino-snlil'ylk :u·id, pht•Jwl
phthalein, sulphonamides, thiosemicarbazonc, thiomaeil and Tl'i· 
dione®. 

Those drugs known to depress the bone marrow but not cause 
thrombocytopenic purpura include Dilantin®, dinitrophenol, hydan
toin, phenurone, procaine amide and urethane. 

Those drugs known to cause thrombocytopenic purpura but not 
depression of the bone marrow include acetylsalicylic acid, bismuth, 
cortisone, the estrogens, digitalis and quinine. 

In patients presenting rhinorrhea or bronchospasm, the drugs 
most frequently incriminated are: acacia, acetylsalicylic acid, ACTH, 
anesthetic agents, antihistaminic agents, argyrol, arsenicals, Ato
phan ®, atropine, asthma powders, cocaine, cortisone, derris root, 
Demerol.®, digitalis, emetine, heparin, hyocyamus, insulin, iodides, 
ipecac, karaya gnm, liver extract, lycopodium, the mercurials, mor
phine, Pantopon ®, para-aminosalicylic acid, penicillin, pollen ex
tracts, Privine ®,quinine, sera, streptomycin, sulphonamides, Taka
diastase @, tannic acid, tetraethylammonium bromide, thiamine, and 
vaccines. 

The drugs known to cause urticaria or angio-edema, or both, in
clude: acetylsalicylic acid, aminopyrine, amphetamine, anesthetic 
agents, anticonvulsants, antibiotic agents, arsenicals, Atophan ®, 
atropine, Aureomycin®, barbiturates, belladonna, bee venom, bis
muth, bromides, chloral hydrate, cinchophen, codeine, digitalis, 
dinitrophenol, Diodrast ®, emetine, ephedrine, estrogenic substances, 
gold salts, heparin, insulin, iodides, karaya gum, liver extracts, mer
curials, morphine, para-aminosalicylic acid, penicillin, pentothal, 
phenolphtalein, phenylhydrazine, pollen extracts, quinidine, sera, 
streptomycin, sulfobromophthalein, sulphonamides, tannic acid, 
thiamine, thiocyanates, thiosemicarbazone, thiouracil, tridione, and 
vaccines. 

It also appears that certain types of patients are more often affected 
by some drugs rather than by others. Patients with acne, acneiform 
eruptions, pyodermas, moniliasis and monilids, react more often than 
does the general population to iodides and bromides. Patients with re
current herpes simplex will react also to salicylates. Those with acne, 
pyodermas and hypertrichosis are more allergic to androgenic sub
stances. Individuals subject to purpuric and hematological disorders 
may respond allergically to arsenicals, barbiturates, gold salts, sali
cylates and sulphonamides. Those prone to seborrheic diseases, 
intertrigo, infected or impetiginized eczematoid eruptions respond 
adversely to arsenicals, gold salts, penicillin and sulphonamides. 
Patients with past or present epidermophyton infections are more 
likely to repond allergically to penicillin and other antibiotic agents. 
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The majol"ily of Llw rcadions dest'l'iht•d will. dt•pPtlllinJ.( on llu•ir 
Lypc and distribution (and oceasionully on Llwit· t'liiiSt~). t't•spond lo 
cpincphrinc, ephedrine, the untihistaminie agents and Llw slt•t·oid 
hormones. 

Those associated with jaundice, yellow atrophy of Lhc liver and 
nerve damage will respond less or not at all to these remedial dt'UJ.!s. 
Reactions which in the present state of our knowledge cannot wilh 
certainty be labelled as either allergic or toxic, since they might 
equally be caused by both types of reactions, as granulocytopenia, 
thrombocytopenia, polyneurititis and anemia, due perhaps to an 
associated, infected state should, as the case may be, be given treat
ment with anti-allergic drugs, the corticosteroids and ACTH. 

It is obvious from this brief review that a number of medications 
are associated more frequently than the laws of chance would sug
gest with certain types of patient reactions. These reactions arc not 
frequent, but occur sufficiently often, and with such severity, as to 
be the concern of any conscientious physician. Their occurrence can
not in most cases be predicted and much of the evidence for their 
relationships is post hoc propter hoc. When the reaction is immedi
ate, typical, and recurrent as in aspirin-caused bronchospasm, nei
ther the physician nor the patient can ignore the relationship. Bu l 
when atypical or delayed such supposed drug reactions can be a 
source of much concern. 

The first rule to follow, since there is no method of knowing in 
advance that a drug will cause reaction, is not to repeat the use of 
the drug when the cause of any disorder does not conform to the 
classical pattern. The actual number of proven serious reactions is 
small. In some cases the physician who first suspects the drugs in 
use as causing an atypical clinical course will be wrong, but it is 
surprising also how often he will be right. 
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Abdomen, acute, 289, 491, 522 
Acacia, 167 
Accelerators, 445 
Acetanilid, 558, 621 
Acetophenetidin, 621 
Acetylcholine, 16,233,234 
Acetylsalicylic acid, 275, 621, 622, (see 

also Aspirin) 
Acridine, 621 
Acriflavin derivatives, 621 
ACTH 

choice of drug, 332-334 
in collagen disease, 540-541 
contra-indications of, 315, 331-332 
dosage, 316!,317,332-334 
duration of remission, 334-335 
indications of, 330-331 
mode of action of, 323-325 
preparations available, 327 t 
properties of, 323-326 
reactions to, 307, 621, 622 
routes of administration of, 327 t, 

332-334 
in Schi:inlein-Henoch syndrome, 566 
in status asthmaticus, 315-318 

Actino-congestine, 11 
Adenoma, 268 
Adhesive plaster, 446 
Adjuvant to antigen, 63 
Adrenalectomy, in rats, 322 
Adrenalin 

i.v. administration of, 290 
liberation of histamine by, 31 
(see also Epinephrine) 

Adrenocortical steroids, (see Cortico
steroids) 

Adrenocorticotrophic hormone, (see 
ACTH) 

Aerosol, histamine, 345 
African grass, 273 
Agammaglobulinemia, 66, 68, 547, 557 
Agranulocytosis, 550-551 

by auto-antibodies, 558-560 

Albuminuria, 519 
Aldosterone, 324 
Aleurisma, 209 
Algae, 199 
Allergens 

elimination of, 272-277 
exogenous, (see Bacteria, Drugs, Epi

dermal allergens, Fungi, Foods, 
House dust, Pollen) 

exposure to, 107-108,227 
for skin tests, 131-132 
(see also Antigens) 

Allergen-free room, 202, 311 
Allergy 

in children, 569-580 
definition of, 59, 76, 83 
diagnosis of, 120-139 
heredity in, 103-106, 122 
historical review of, 76-85 
latent, 130, 149 
nonclinical, 130, 149 
origin of term, 77-78 
predisposing factors in, 103-119 
prevalence of, 88-90 
semi-latent, 130 
subclinical, 130 
subdivision of, 85 
(see also Hypersensitivity reactions) 

Allonal, 418 
Allylisopropyl-barbituric acid, 552 
Alternaria, 201, 204 
Alternaria tenuis Nees, 209 
Altitude, effect of, 109-112, 220 
Amalgam, 427 
Ambrosia, 161, 162, 165,166, 167, 175 
Amidopyrin, 551, 552 
Aminophylline, (see Theophylline 

ethylenediamine) 
Aminopyrine, 621, 622 
Ammonium thioglycolate, 443 
Amni Visnaga, 300 
Amoeba, 485 
Amphetamine, 622 
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Amyl nill·ilt•, f•l!:l 
Anaphylactic type of J't•sponsc, (see 

Hypersensitivity reactions) 
Anaphylatoxin, 19, 21, 29-31 
Anaphylaxis 

cellular theory of, 19, 23-24 
discovery of, 11, 77 
endogenous mediators in( 15-18 
histamine release in, 24-35 
humoral theory of, 19, 23-24 
local, (see Arthus phenomenon) 
passive cutaneous, 14, 21, 33, 34 
proteolytic theory of, 26 
symptoms of, 12-15 

Androgenic steroids, 324 
Anemia, acquired hemolytic, 555-558 

associated with chemicals, 558 
and dysproteinemias, 556-557 
idiopathic, 556 

Anesthesine, 431 
Anesthetics, 417, 426, 431, 434, 436, 437, 

621, 622 
Aneurysm, aortic, 267 
Angiitis, hypersensitivity, 530-531 
Angio-mesenchymoses 

clinical syndromes of, 529-533 
etiology and pathodynamics of, 533-

539 
relation with allergy, 501-504 
symptoms and signs of: 

in gastrointestinal tract, 522 
in heart, 516-518 
in kidney, 518-520 
laboratory data in, 525-528 
in liver and spleen, 520-521 
in nervous system, muscles and 

joints, 522-524 
in peripheral vessels, 524-528 
in respiratory tract, 513-516 
in skin, 510-513 

therapy of, 539-541 
Aniline, 433, 447, 551 
Antabuse, 552 
Antazoline, 552 
Antergan, 342 
Antibiotics 

in asthma, 304 
and gastro-intestinal allergy, 485 
group sensitization, 436 
hypersensitivity to, 69 
reactions to, 431-432, 621, 622 
in status asthmaticus, 318 

Antibodies 
blocking, 280,281,475 
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c·cllulJu· lll'h(ln of, 11·1 
fixation of, 22!1 
formution of, unci t'o•·IINonc•, !12:1 
isotope-lahcllcd, 228 
(see also Rcagins) 

Antibody-N, 20 
Anticoagulants, circulating, !ifi!l Mi!i 
Anticonvulsants, 622 
Anticutins, 68 
Antifungal products, 447 
Antigen-antibody union, 230 
Antigens 

adjuvants to, 63 
autologous, 72 
cytotoxicity of, in delayed allergy, 61 
(see also Allergens) 

Anti-globulin reaction: 
direct, 555-556 
indirect, 556 

Antihistamines: 
in anaphylaxis, 19, 21 
in asthma, 300, 348-349 
classification of, 343 
group sensitization, 426, 432, 434-436 
mechanism of action of, 347-348 
photosensitization due to, 426, 437 
in sensitivity to cold, 50 
side effects of, 350-351 
therapeutic indications of, 348-350 

Antimycotic products, 424 
Antioxidants, 445 
Antipyrine, 417, 621 
Antitetanus serum, 578, 579 
Aphtae, 150 
Appendicitis, 491, 522 
Arginine, 341 
Argyrol, 622 
Arm-to-lung time, 268 
Arm-to-tongue time, 268 
Arsenic,304,307,415,416,417,552 
Arsenicals, 533, 534, 621, 622 
Arsenobenzol, 304, 552 
Arsphenamine, 621 
Artemisia, 167 
Arteriolitis, allergic cutaneous, 510 
Arteritis, coronary, 516 
Artery, pulmonary, hypertension of, 

262-263 
Artery, temporal, in migraine, 587, 591, 

592 
Arthritis, rheumatoid, 567 
Arthus phenomenon, 13, 15, 611 

reverse, 15 
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Arthus type of response, (see Hyper-
sensitivity reactions) 

Artichoke stem, 428 
Ascaris suum, 17 
Ascomycetes, 199, 200 
Aspergillus, 201, 204 
Aspergillus Fumigatus Fres, 198 
Aspergillus Versicolor, 209 
Aspermatogenesis, 71 
Aspiration, bronchial, 306, 320 
Aspirin, 292, 307, 415, 533, 621 

sensitivity, 235 
Asthma 

age of onset, 95 
angio-mesenchymal stage of, 501 
antihistamines in, 300, 348-349 
and atelectasis, 257 
bacterial vaccines in, ,573 
basal metabolism rate in, 119 
and bronchiectasis, 254 
and bronchitis, 254 
and cardiopathy, 260-267 
chest pain in, 257 
in children, 572-573 
chronic, 244, 254 
complications of, 252-259 
death rates from, 95, 96 
definition of, 240 
depletion in, 306 
diagnosis of, 244-252 
differential diagnosis of, 267-269 
emotional experience-contents in 

aspecificity of, 375-376 
significance of, 357 
specificity of, 360 

evolution of, 242-244 
experimental, 226 
extrinsic, 225 
heredity in, 103-106, 122 
histaminemia in, 54 
hormonal influences in, 118-119 
incapacity from, 114 t 
infection in, 115-117, 574-576 
intrinsic, 225 
laboratory findings in, 245 
muscle pain in, 257-258 
pathophysiology of, 224-237 
personality structure in, 

aspecificity of, 367, 375-376 
specificity of, 364-365 

physical findings in, 245 
prevalence of, 90-94 
provocation tests in, 142-149 
psychotherapy in, 390-392 
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relation with nngio-mcscnchymoscs, 
501-502 

and rhinopathy, 253 
rib fracture in, 259 
rupture of pleura and lung tissue 

in, 255-257 
social factors in, 113-115 
spontaneous cure in, 286 
spontaneous pneumothorax in, 255 
sputum in, 245, 318-319 
surgical therapy in, 253, 306 
symptoms of, 240-242 
thorax deformity in, 258 
tolerance to histamine in, 231 
tonsillectomy in, 574 
trauma, influence of, 115-117 
treatment 

elimination, 271-277 
hyposensitization, specific, 277-296 
non-specific, 301-308 
symptomatic, 298-301 

ventilatory changes in, 142-147, 249-
252 

x-ray findings in, 246, 260, 266 
Atabrine, 621 
Atelectasis, 257 
Atmospheric pressure, influence of, 219 
Atophan, 621, 622 
Atopy, 79,227,476 
Atropine, 31, 235, 299, 499, 621, 622 
Aureomycin, 431, 611, 622 
Auto-antibodies, 539 
Autopharmacology, 12 
Axilla, dermatitis of, 424 
Azo-dye, 433, 434, 447 
Azoiprit, 304 

Bacillus Coli, 319 
Bacillus subtilis, 218 
Bacterial allergy, 60-61, 63, 65-68 

in angio-mesenchymosis, 535 
in asthma, 115-116, 574-576 
in hypersensitivity angiitis, 530 
in rhinitis, 157-158 
in Schiinlein-Henoch purpura, 512 

Bakelite, 424 
"Baker's asthma", 103 
Bakers, dermatitis of, 442 
Bandages, elastic, 446 
Barbiturates, 275, 301,415, 417, 551, 552, 

621, 622 
Barometric pressure, influence of, 110, 

219 
Barrier-creams, 426, 442 



Basal metabolism mtc, ii1 nsl hmn, 11 !J 
Basidiomycetes, 199, 200, 218 
Basophil cells, Ehrlich's, 32 
Bee-sting, 292 
Beet pollen, 107 
Bee venom, 622 
Belladonna, 417, 622 
Benadryl,343,344,345, 553,603 
Benzene, 558 
Benzodioxane, 314 
Benzol, 553 
Besnier's disease, (see Dermatitis, 

atopic) 
Beta Vulgaris, 107 
Beverages, allergy to, 475 
Bismuth, 415, 416, 552, 621, 622 
Bleach, 426 
Blood 

changes in allergic diseases, 546 
coagulability in anaphylaxis, 13, 16 
groups, 54 7, 548 
histamine content in, 39-40 
transfusions 

and antihistamines, 350 
incompatible, 517-548 

Botrytis, 201, 204, 205 
Bradykinin, 16, 21, 593 
Brazil, prevalence of hay fever, 100 
Breathing exercises in asthma, 307 
Breloque dermatitis, 444 
Britain, 

incapacity from asthma, 97 t, 98 t 
prevalence of allergy, 89-90 
prevalence of asthma, 91-92 
prevalenc·e of eczema, 101 
prevalence of hay fever, 100 
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Cnll'ium snlls, !1114 
Candida, 2111, :!Or, 
Candida albicans, 484 
Carbamide, 621 
Carbon dioxide, 583 

1127 

Carbon dioxide, elimination of, In 
asthma, 142-144 

Carbon paper, 426 
Carcinoma, bronchiogenic, 268 
Carpenters, dermatitis of, 442 
Casein, 301 
Castor-bean, 107 
Catarrh, nasal, in children, 569-570 
Cat hair, 215 
Cat scratch antigen, 68 
Cat scratch fever, 68 
Cement, 442, 443 
Centropnein, 304 
Chaetomium, 200 
Charcot-Leyden crystals, 245 
Cheilitis, 150 
Chemicals, 69, 218, 426 
Chemosis, 150 
Chenopodium, 167 
Chicken-pox, 332 
Chimerism, 547 
Chloral hydrate, 621, 622 
Chloramine-T, 304 
Chloramphenicol, 318, 534 
Chloromycetin, 611 
Chloropicrine, 346 
Chlorpromazine, (see Largactil) 
Choline, 16 
Cholinesterase, 34 7 
Choline theophyllinate, 300 
Chondroma, 268 

Brocq's prurigo simplex, (see Prurigo Christmas factor, 554 
strophulus) 

Bromide, 417, 621, 622 
Bromine, 275 
Bromsulphalein, 276 
Bronchial test, 142-149 
Bronchiectasis, 254-255 
Bronchitis,254 

asthmatic, in children, 574-575 
Bronchography, 129,254 
Bronchoscopy, 129,254 
Brown-tail moths, 217 
Burns, 51 
Butazolidine, 417, 551 
Byssinosis, 216 

Calcium gluconate, 422, 464 
Calcium ions, 304 

40* 

Chrome, 441, 443 
Chrysarobin, 552 
Cinchophen,621,622 
Cinnamate, 27 
Circulation time, 268, 269 
Cladosporium, 200,201,204,205,210 
Climatic factors, influence of, 109-112, 

218-219, 420 
Climatic therapy, 305 
Cocaine, 431, 622 
Codeine, 275, 621, 622 
Coeliac syndrome, 577 
Cold, 50, 220, (see also Urticaria due to 

cold) 
Cold permanent wave fluids, 442, 443 
Colic 

intestinal, 491 
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vesicular, 492 
Colitis, 491-492 
Collagen disease, (see Angio-mesen

chymoses) 
Collective effect, in patch tests, 426, 

428,445 
Colloidal metals, 301 
Colloidal silver, 552 
Coma, from oxygen administration, 305 
Combined test, 444 
Common cold, 479-570 
Compositae, 161, 174-175 

cross reactions, 165-166 
Compound 1935 L, 45 
Compound 48/80, 27, 28, 32, 33, 45, 229 
Compound F, 323, 329 
Condiments, allergy to, 475 
Conflict-situation, (see· Experience-

content, emotional) 
Coniophora, 218 
Constipation, 490 
Contact allergy, (see Hypersensitivity 

reactions) 
Coombs test, 555, 556 
Cor pulmonale, 

acute, 267 
chronic, 262-265, 268 

Corticosteroids 
in angio-mes·enchymoses, 540-541 
in atopic dermatitis, 422 
chemical structures of, 328-330 
choice of drug, 332-334 
in chronic idiopathic purpura, 563 
complications of, 307-308, 336-340 
contra-indications of, 315, 331-332 
dosage of, 316t, 317,332-334 
duration of remission, 334-335 
in granulocytopenia, 553 
and histamine liberation, 322 
indications of, 330-331 
long-term treatment with, 335 
mode of action of, 323-326 
in pregnancy, 336 
preparations available, 327-330 
properties of, 323-326 
reactions to, 622 
routes of administration of, 332-334 
in status asthmaticus, 315-318 
in urticaria, 465 

Corticotropin, (see ACTH) 
Cortisol, 323 
Cosmetics, 218, 273, 443-445 
Cotton, 216 
Cottonseed, 216 

Cottonsccd oil, 2lli 
Cotton-wool, 272 
Cough,242 
Cow hair, 214, 273 
Croton oil effect, in patch tests, 428 
Crush syndrome, 51 
Cryptogams, 199 
Cupleine, 341 
Curschmann spirals, 245 
Cyanide, 27 
Cyanocobalamine, 304 
Cyanosis, 263 
Cynodon dactylon, 161, 164, 167 
Cystine, 341 
Cytoxicity of antigen, in delayed allcr

gy,61 
Czapek's medium, 208 

Dactylis glomerata, 164 
Dahlia, 160 
DDT insecticide, 552 
Deafness, 523 
Death rates from asthma, 95-96 
Denisonia suberba, 25 
Denmark 

prevalence of allergy, 89 
prevalence of asthma, 93 
prevalence of eczema, 1 01 
prevalence of hay fever, 100 
prevalence of urticaria, 101 

Dentures, 424, 427, 446 
Deodorant,424,443 
Depilatory, 424, 443 
Depletion in asthma, 306 
Dermatitis, atopic 

antihistamines in, 349 
cataract in, 420 
circulatory disturbances in, 420 
climatic influences on, 112, 420 
clinical manifestations of, 419 
course of, 419 
disturbance in perspiratory function 

in, 420 
emotional experience-contents iu, 
357, 362, 367, 376 
etiologic factors of, 421 
personality structure in, 376 
prevalence of, 101-102 
skin tests in, 421 
treatment of, 422 

Dermatitis, contact 
antihistamines in, 349 
clinical aspect of, 423 
from clothing, 446-447 
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from cosmetics, 44:!---445 
from drugs, 4:!0-440 
emotional experienec-eontcnts in, 

357, 367 
history-taking in, 423-424 
of occupational origin, 440-443 

legislative regulations, 442 
preventive measures, 443-445 

patch tests in, 426-430 
from rubber, 445-446 

Dermographism, 415-467 
white, 419 

Derris root, 622 
Desensitization, (see Hyposensitiza-

tion, specific) 
Desoxyribonuclease, 67, 539 
Detergents, 442 
Dextran, 31, 229 
Diabetes, 119, 331 
Diaminooxydase, 231 
Diarrhea, 491 
Diathermy, 302 
Diathetic eczema, (see Dermatitis, 

atopic) 
Diet 

elimination, 150-151, 274, 480-482 
test, 480-482 

Digitalis, 622 
Digitoxin, 552 
Dilantin, 534, 619, 622 
Dinitrophenol, 27, 622 
Diphenylguanidine, 445 
Diphteria toxoid, 65, 67 
Diphtcric croup, 267 
Disodium ethylene diamine tetracetate 

dihydrate, 553 
Doca, 507 
Dog, anaphylaxis in, 12 
Dolorimeter, 594 
Dormison, 553 
Dromoran, 618 
Drug dermatitis, 430-440 
Drug eruptions, 417-418 
Drugs, reactions to, 275-276, 609-623 
D. tubocurarine, 31, 46 
Dunacaine, 431 
Dust Seal, 276 
Dyes, 424, 444 
Dyspnea, 224, 241 

of cardiac origin, 268-269 
Dysproteinemia, and secondary hemo

lytic anemia, 556-558 

Ecchymosis, 553, 555 

Et'Zl•mn, n lotlil-, (lit' I! Dt•J•mnllll~, nloJiil') 
Et~zt~mn, conlncl, (see Dl'l'mnlltl~. 1'1111-

tnct) 
Egg, provocation test with, 160 
Electrocardiogram, in asthmn, 261--21111 
Electrolyte balance, 305 
Electrophoresis, histamine, 496 
Elimination 

of allergen, 271-277 
diets, 150-151, 274, 480-482 
reverse of, 277 

Emetine, 621 
Emphysema, 

clinical manifestations of, 252-253 
electrocardiogram in, 261-262 
interstitial, 255-257 
mediastinal, 255-257 
radiologic findings in, 253, 260-261 
subcutaneous, 255-257 
ventilatory changes in, 251-252 

Enamels, 442 
Encephalitis, 523 
Encephelomyelitis, 71 
Endocarditis, 

Libman-Sacks, 517 
non-bacterial, malignant, 517, 537 
thrombotic. 517 
verrucous, 517 

Endophlebitis obliterans, 524 
Endo-thrombophlebitis, 524 
Entero-colitis, 490 
Enzymes, proteolytic, release of hista

mine by, 23, 25-26 
Eosinophilia, 123, 129, 237, 245, 323, 525, 

546, 577 
Ephedrine, 299, 621 
Epidermal allergens, 214--215, 217-218 
Epigastric syndrome, 492 
Epinephrine, 298, 314, (see also 

Adrenalin) 
Epinephrine-refractory state, 298, 314 
Ergot, 552 
Erythroblastosis fetalis, 549 
Erythromycin, 318 
Esophagus, allergic diseases of, 492 
Estrogens, 622 
Ether, 319 
Ethylallylacetylurea, 552 
Ethyl chloride, 431 
Ethylenediamine, 343 
Eumycetes, 199 
Europe, plants of, 167 
Expectoration, (see Sputum) 
Experience-contents, emotional 
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aspecificity of( 367, 372-376 
significance of 

in asthma, 357 
in migraine, 358 
in skin diseases, 357-358 

specificity of 
in allergic patients, 359 
in asthma, 360-361 
in hay fever, 359 
in migraine, 363 
in skin disease, 361-362 

Expiratory reserve volume, 246, 250, 251 
Exposure test, 142 
Extracts 

mixed, 135,293-294 
preparation of, 138 t, 208 
standardization of, 137, 208, 478 

Eye, allergic diseases of, 494-500 
Eyebrow pencil, 273 
Eyelash make-up, 424 
Eyelids, eczema of, 424, 442 

Feathers, 215, 271-272 
Ferns, 199 
Fevertherapy,302 
Fhoma, 205 
Fibrin, 537 
Fibrinoid, 538 
Fibrinoid necrosis, 53 7 
Fibrinolysin, 231 
Fibroelastosis, endocardial, 516 
Fibroma, 268. 
Finishing products, 447 
Finland 

prevalence of allergy, 89 
prevalence of asthma, 92 
prevalence of eczema, 101 
prevalence of urticaria, 101 

Fish oil, 578 
Flax, 217 
Flaxseed, 217 
Flies, 218 
Flour, 424, 442 
Flowers, 424 
Foods 

allergy to, 274-275, 473-484 
diagnosis of, 477-482 
latent, 275 
prognosis of, 482-483 
recurrent, 275 
symptoms of, 476-477 
treatment of, 483-484 
types of, 483-484 

in atopic eczema, 421 

in gastro-intcstinal allergy, 4114 -4ll:l 
in hypersensitivity angiitis, 530 
in polymorphous erythema, 416 
in rhinitis, 157 
skin tests with, 478 
in thrombocytopenic purpura, 552 
in urticaria, 415 

Foot, eczema of, 424 
Foreign body in bronchus, 267 
Formalin, 621 
Forssman antibody, 29 
Forssman antigen, 29 
Four picture test, FPT, 378, 381 
Franseria, 167,175 
FSH, 536 
Functional residual capacity, 247, 251 
Fungi 

associations of, 207 
classification of, 199-201 
cross neutralization tests with, 210 
culture media for, 207, 208 
desensitization with, 206 
history of, 202 
mutations and saltations of, 209 
preparation of extracts of, 208 
seasonal variations, 205 
sensitization to, 204 

Fungi Imperfecti, 199, 200 
Furs, 424, 447 
Furocoumarines, 426 
Fusarium, 201, 204, 205, 209 

Gantrisin, 621 
Garters, 424, 446 
Gastric acid, 44, 45, 151 
Gastric juice, histamine content of, 39 
Gastritis, allergic, 488-490 
Gastro-enteritis, 490 
Gastro-intestinal tract 

allergy of 
in children, 576-577 
diagnosis, 486-487, (see also Foods, 

allergy to) 
histamine content of, 39 
pathology, 485-486 
treatment, 487-488, (see also Foods, 

allergy to) 
angio-connective tissue lesions in, 

522 
Germany, prevalence of asthma, 93 
Gingivitis, 512 
Gliadin, 577 
Globulin, 577 
Globulins, albumin-free, 30 
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Glomcmluncphrll Is, IH'I'I'ctl i:r.lllfl, r. 1!1 
Glossitis, 492 
Glucose solution, 305 
Glue, 426 
Glutinin, 281 
Goat hair, 214 
Goiter, substernal, 267 
Gold salts, 304, 552, 621, 622 
Gonadotrophic hormone, 304 
Gossypium, 216 
Gramineae, 160, 162, 170-173, 182-186 

cross reactions, 164--165 
Granulocytopenia, 550-551 
Granuloma, rhinogenous, 513 
Granulomatosis, allergic, Churz-

Strauss, 531 
Granulomatosis, Klinger-Wegener, 513, 

531 
Grasses, (see Gramineae) 
Guanidine, 341, 621 
Guillain-Barre syndrome, 71, 83, 522 
Guinea-pig, anaphylaxis in, 14-15 

Hair, animal, (see Epidermal allergens) 
Hairdresser, 426, 442 
Hair dyes, 424, 426, 444 
Hands, eczema of, 426 
Haptens, 69 
Hay bacillus, 218 
Hayfever, (see Pollinosis) 
Headache 

in children, 571 
histamine, 51-52, 600-603 

Heart 
angio-connective tissue lesions in, 

516-518 
in asthma, 260-267 

Heart failure 
left 

acute, 268-269 
chronic, 269 

right, (see cor pulmonale) 
Heat, 220 
Helianthus, 160, 161 
Hemagglutinins, 547-549 
Hematuria, 518, 566 
Heparin, 32, 54, 232, 553, 622 
Heredity, 103-106, 122 
Herpes labialis, 150 
Histaminase, 40, 34 7 
Histamine 

aerosol, 345 
in anaphylaxis, 16-17 

nntugonist, 4!1, (Ht't' "'"" Anlihllltn-
mincs) 

content in tissues, :19 40 
diagnostic applications of, 41i 
and gastric secretion, 44, 4r, 
headaches, 51-52, 600-60:1 
and pain, 44 
pathogenic role of, in allergic dis

eases, 52-56 
pathogenic role of, in non-allergic 

conditions, 49-52 
pharmacodynamic properties of, in 

normal individuals, 41-44 
and pruritus, 44 
radioactive, 40, 230 
release of, 

in anaphylaxis, 22-35 
by basic compounds, 31-32 
and cortisone administration, 322 
enzymatic theory of, 26-28 
from mast cells, 32-34 
pharmacodynamical, in allergic in-

dividuals, 52-53, 229 
pharmacodynamical, in normal in

dividuals, 45-48 
by proteolytic enzymes, 25-26 
by snake venoms, 25-26 

role of, in human physiology, 44 
therapeutic applications of, 45 
treatment with, 302, 496 

Histidine, 230, 341 
History of allergy, 76-85 
History taking, 124-128 

in contact dermatitis, 423-426 
Hog hair, 214 
Homeostasis, 374 
Homograft, skin, 70, 71 
Homotransplantation immunity, 70 
Hormonal influences, 118-119 
Hormones, therapy with, 303-304 
Horse hair, 215, 273 
House dust 

collection of, 213 
composition of, 212 
elimination of, 276 

House-Tree-Person test, HTP, 378, 381 
H. substance, (see Histamine) 
Human dander, 214 
Humidity, 219 
Hyaluronidase, 347, 592 
Hydantoin, 534, 622 
Hydralazine, 538 
Hydrocortisone, 323, 327, 330, 422, 430 
Hydrocortone, 323, 335 
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Hydrotherapy, 306 
17 Hydroxycorticoids, 326 
3 Hydroxy-2 phenylcinchoninic acid, 31 
5-Hydroxytryptamine, (see Serotonin) 
Hyocyamus, 622 
Hypergenitalism, 303 
Hypersensitivity reactions 

Arthus or anaphylactic type of, 60 
contact type of, 68-70 
tuberculin type of, 60, 65-68 

transfer of, 63, 67-68 
wheal and erythema type of, 60, 65 

Hypertension, and ACTH and cortico-
steroid therapy, 338 

Hyperventilation syndrome, 269 
Hyperthyroidism, 303 
Hypno-catharsis, 387 
Hypoallergenic gloves, 445, 446 
Hypoallergic adhesive plasters, 427 
Hyposensitization, specific 

hypodermic, 277-294 
clinical results, 282-286 
duration, 279, 283, 285, 286 
mode of action, 279-282 
risks, 287-294 
rush-hyposensitization, 279 
site of injections, 278 
small dosage therapy, 278-279 
specificity of, 286-287 
technique, 277-279 

inhalation, 295 
oral, 295 

Hyposensitization, nonspecific, 301-303 
Hypoxia, 265 

Ictus, 523 
Idiosyncrasy, 611-612 
Imidazoline, 314 
Imiodazole acetic acid, 40 
Infection 

and ACTH and corticosteroid therapy, 
338-340 

in angio-mesenchymosis, 535-536 
in asthma, 115-117, 574, 576 
bronchopulmonary, (see Bronchitis) 
in rhinitis, 157 
in urticaria, 415, 464 

Infiltration, relapsing asthmatic, 514 
Inflammatory responses, (see Hyper-

sensitivity reactions) 
Inhalants, 160-218 
Insecticides, 218, 424, 447 
Inspiratory capacity, 145 
Inspiratory reserve volume, 246, 250 

Insulin, 118, 552, (i22 
Intracutaneous tests, 1:1:1 l:lf> 
Intrapulmonary air mixing, 144 145 
Iodo-acetate, 23, 27, 31, 33 
Iontophoresis, histamine, 461, 466 
Iritis, 496, 498-499 
Irritation, role in contact dermatitis, 

441 
Isonicotinic acid hydrazide, 552 
Isoprenaline, 314 
Isoprenes, 445 
Isopropyl-adrenalin, 299 
Israel, prevalence of hay fever, 100 
Italy, prevalence of hay fever, 100 

Jarisch-Herxheimer reaction, 611 
Jaundice, hepatocellular, 492 
Johnson grass smut, 107 
Joints, angio-connective tissue lesions 

in, 522-524 
Kalium, 305 
Kallikrein, 21 
Kapok,217 
Karaya gum, 622 
Keratitis, Rosacea, 498 
Khellin, 300 
Kidney, angio-connective tissue lesions 

in, 518-520 
Kochia, 175 

Laboratory tests, 129 
in asthma, 245-246 

Lactalbumin, 301 
Lactate, blood, 143 
Largactil 435 
Latent allergy, 130, 149, 166 

and psychic factors, 369 
Leather, 424, 426, 447 
Lecithin, 26 
Lens, 79, 81 
Leukemia, chronic lymphatic, 557 
Leukocytes, and transfer of delayed 

sensitivity, 67, 68, 69, 70 
Leukopenia, 17, 546 

by auto-antibodies, 558-560 
Leukopenic index, 151-152 
Levallorfan, 320 
Levarterenol, 583, 585, 586, 587, 590, 597 
Lewis triple response, 41, 457 
Lichen urticatus, (see Prurigo 

strophulus) 
Lichens, 199 
Lips, dermatitis of, 424 
Lipstick, 273, 424 
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Liver 
in anaphylaxis, 12, 17 
angio-connective tissue lesions in, 

520-531 
extracts, 422, 622 

Lobeline, 465 
Local anaphylaxis, (see Arthus 

phenomenon) 
Loeffler's disease, 54, 258, 508 
Lolium italicum, 131 
Longifime, 343 
Lungs 

angio-connective tissue lesions in, 
513,516 

histamine contents in, 39 
Lupus erythematosus, 560 
Lycopodium, 273, 622 
Lymph nodes, and antibody production, 

64 
Lymphocytes, and antibody production, 

64 
Lymphoma, 557 
Lysolecithin, 26 

Macroglobulinemia, 'Valdenstrom, 557 
Macrophage, 64 
Magnesium hyposulfite, 304 
Malaria, 332 
Mal de canne de Provence, 202 
Marbadal, 552 
Massage creams, 443 
Mast cells, 32, 33 
Maximal breathing capacity, 248, 249 
Medium, for culturing fungi, 207 
Melanosis, 444 

Riehl's, 444 
Meniere's syndrome, 45 
Meningitis, 332 
Mercaptobenzothiazole, 445 
Mercurials, 417, 621, 622 
Mercury, 415, 621 
Merulius, 200, 204, 218 
Mesantoin, 619 
Meteorologic influences, 110-111, 

218-219 
Methyl-fluor-cortisol, 507 
1 Methyl 4-(ll aminoethyl) imidozole, 

40 
Methyl histamine, 40 
Miasma theory, 203 
Micro-precipitants, 480 

1\lil(l'llllll' 

nllc•l'fl.V iu, liU4 fiOii 
hiopsy of tcmpol'lll n•·tc••·y in, 591 
in children, 571 
clinical manifestations of 

headache phenomena, 587-597 
late and post headache phenomena, 

597-598 
pre-headache phenomena, 583-587 

emotional experience-contents in, 358, 
363,376 

foods in, 605 
pain threshold lowering agent in, 

592-597 
personality structure in, 365, 376 
phenomena associated with, 598 

Milk, 
non-specific therapy with, 301 
oral hyposensitization with, 295 
provocation test with, 150 
sensitivity to, 484, 577 

Mineralo-corticoids, 536 
Minute volume, 246, 251 
Mistleto·e berries, 552 
Mites, 214, 218 
Mitochondria, 28 
Mold, (see Fungi) 
Monday fever, 216 
Moniliasis, 332 
Mononucleosis, infectious, 556 
Mordants, 447 
Morphine, 307, 319, 622 
Mosquito bites, 455 
Mosses, 199 
Mother-imago, 359, 360, 376 
Moths, 218 
Mouse, anaphylaxis in, 15 
Mouse epithelium, 214 
Mucor, 200, 203, 204 
Mucorales, 200 
Multergan, 435 
Muscle, angio-connective tissue lesionR 

in, 522-524 
Mycetes, 199 
Myeloma, multiple, 557 
Myoma, 268 
Myxoedema, 119 
Myxomycetes, 199 

Nail polish, 424-443 
Naja naja, 25 
Nalorphine, 320 
Narco-analysis, 387 
Narcosis, 305 
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Natrium, 305 
Nematodes, 485 
Neoantergan 29, 342, 344, 347 
Neodermotest, 427 
Neomycin, 432, 436 
Neoplasm, 557 
Nephritis, 566 

Masugi's, 520 
Nephrotic syndrome, 519 
Nervous system 

angio-connective tissue lesions in, 
522-524 
histamine content in, 39 

Netherlands, prevalence of asthma, 93 
Neuralgia, facial, 522 
Neuronitis, 522 
Nickel, 424, 442 
Nikethamide, 313 
Nirvanol, 552 
Nitritoid crisis, 51 
Nitrogen content of pollen extract, 137 
Nitrogen mustard, 320, 536 
Nitrogen washing-out time, 144-145 
Non-clinical allergy, 130, 149 
Noon's pollen unit, 137 
Norway, prevalence of asthma, 92 
Novocaine, 292, 431 
Nylon, 424, 447 

Obstruction, bronchial, 267-268 
Occupational dermatitis, (see Derma-

titis, contact) 
Octylamine, 33 
Oilcloth, 428 
Olea europea, 161, 167 
Oomycetes, 200 
Opium, 621 
Oplismenus crus-galli, 164 
Orange juice, 578 
Organ-choice, 374 
Orlon, 272 
Orris root, 217-218, 273 
Osteoporosis, and ACTH and cortico-

steroid therapy, 337-338 
Ovomucoid, 34 
Oxyethylenediamine, 343 
Oxygen 

consumption of, 246 
saturation of arterial blood, 145-146 
therapy, 305, 313 
uptake in asthma, 142-144 

Paints, 424, 442 
Panarteritis, necrotic, 508 

Pancreatitis, 4!1:1 
Pantopon, 622 
Papain, 25, 26 
Para-aminobenxoic acid, 434 
Para-aminosalicylic acid, 434, 437, lil>2, 

622 
Para-chloromercuribenzoate, 23, 27, :11 
Para group 

precautions, 434 
sensitization to, 433 

Paraldehyde, 319 
Paralysis, facial, 523 
Paramethadione, 552 
Paraphenylenediamine, 433, 434, 445, 

558 
Parasympatholytic drugs, 299 
Parathyion, 234 
Paratoluenediamine, 434, 436, 443, 444 
Parietaria, 161, 167 
Passive cutaneous anaphylaxis, (see 

anaphylaxis) 
Passive sensitization, latent interval of, 

20 
Patch tests 

in contact dermatitis, 426-430 
in drug dermatitis, 432 
in drug eruptions, 418 
negativation of, 429-430 
in occupational dermatitis, 441 
technique, 137, 139, 426-429 

Paul-Bunnell test, 556 
Pearls of Laennec, 245 
Peliosis rheumatica, (see Purpura, 

allergic) 
Penicillin, 69, 276, 307, 318, 415, 417, 432, 

443,514,533,534,611,622 
Penicillium, 201, 204, 205, 213, 218 
Penicillium expansum, 209 
Pentothal, 622 
Peptone, 25, 32, 301 
Perfumes, 218, 444 
Periarteritis nodosa, (Kussmaul

Maier), 508, 518, 532-533. 
Pericarditis, 516 
Personality structure 

aspecificity of, 367, 373-376 
specificity of 

in allergic diseases, 364 
in asthma, 364-365 
in migraine, 365 
in skin diseases, 365-366 

Petechiae, 553, 563 
Pethidine, 319 
Pharyngitis, 492 
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l'ht•nm·t•l int•, f•:l•l, 11:.! I 
Phcnct·gun, :144, :14 7, •1:1:.!, -I :Sr •• 4:1!1, ·110 
Phcnoburbilul, (st•e llu 1'11il ut·utcs) 
Phenol, 27 
Phenolphthalein, 417, 621, 622 
Phenothiazine, 343 
Phenurone, 622 
Phenylhydrazine, 622 
Phenyl-polymethylenediaminc, 341 
Pheochromocytoma, 45 
Phlebothrombosis, 524 
Phosgene, 346 
Photosensitization, 426, 436-439 
Phycomycetes, 199 
Physical allergy, (see Cold, Heat, 

Sunlight) 
Physical examination, 128-129, 245 
Physical therapy, 305 
Physio-psychological examination, 

382-384 
Pigeon, anaphylaxis in, 15 
Pigeon breast, 258 
Pituitary adrenal relationship, 324 
Plantago, 160, 162 
Plants, hay-fever producing 

allergenic, significance of, 168-175 
of America, 175, 176 
amphiphilous, 160 
anemophilous, 160 
entomophilous, 160 
of Europe, 167 
of Mediterranean basin, 167 
names of: 

common, (English, French, Ger
man), 168-175 

Iatin, 168-175 
pollination times of, 178-191 

Plasma cell, and antibody production, 
64 

Plasticisers, 445 
Platelets, blood, 28, 552 
Pneumoperitoneum, 256 
Pneumothorax, spontaneous, 255, 256 
Poison ivy, 80, 108 
Pollen, 160-191 

active agent, 166 
atmospheric concentration of, 161-

162 
surveys, 166, 176-177 

field, 167 
Pollination 

times, 178-191 
zones in U.S.A., 176 

Pollinosis, 155, 156, 160-164 

unlihislumint·s in, :I·IK 
l'lllotionul expt•t·it•nt'l'· t•onl t•nl ~ In, 

35!), 376 
prevalence of, 100 101 
skin tests in, spt"·ifieily of, lfi·l 
symptoms 

aggravating fudors of, 1 !10 
food factors, influent'!' of, 111:1 
meteorological fndors, influt•JH'l' 

of, 163 
Thommcn postulnles, 1110 
(se.e also, Pollen) 

Polymorphous et·yl.hemn, 41 fi 417 
Polyneuritis, 522 
Polypeptones, 48:1 
Polyps, nasu I, 15!1 
Polyvinylpyt·t·olint• I'VI', 2:!11 
Postafcnc, 34:1 
Postassium iodirw, :1:.!0 
P pulmonnle, 211:1 
Prausnitz-KUsllli'J' 11·~1. ( Ht't' 'l't•un~l't•J' 

tests, passive) 
Preciptins, 4 7fl 
Prednisone, (set• Cot· I h·u~lt•t•ultl~ I 
Prednisolone, (st•t• Corll~u~ll·t•ultl~ I 
Pregnancy, 118, :1:111 
Prevalence 

of allergy, 88-9!1 
of asthma, 90--94 
of eczema, 101-102 
of hay fever, 100-101 
of urticaria, 101 

Prick tests, 132-133 
Primula, 80, 108, 273 
Privine, 622 
Procaine,320, 621,622 
Profibrinolysin, 231 
Promethazine, (see Phcnet·gun) 
Propeptans, 465 
Propylthiouracil, 552 
Proteose, 577 

urinary, 301 
Proteins, heterologous, 301 
Provocation tests, 

of bronchial mucous membrum•, H:! 
149 

of conjunctiva, 150 
of digestive tract, 150-152 
of nasal mucous membrane, 149 

Prurigo strophulus, 416, 455 
Pruritus 

in contact eczema, 423 
and histamine, 41, 44, 46 
in patch tests, 427 
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Pseudemycetes, 199 
Psychic determination 

in allergic diseases, 355-378 
in asthma, 127, 375-376 
in eczema, 368 
in urticaria, 368 

Psychoanalysis, 387 
Psycho-diagnostic examination, 378-

382 
Psychological, experimental, examin

ation, 384-385 
Psycho-social examination, 386 
Psychotherapy 

in allergic diseases, 390 
in angioneurotic oedema, 392 
in asthma, 390-392 
covering, 388 
forms of, 387-389 
group, 389 
non-directive, 387 
psygagogical, 388 
results of, 395-399 
in skin diseases, 392 
uncovering, 387-388 
in urticaria, 392 
in vasomotor rhinitis, 390 

Pullularia, 201, 204, 205 
Pulmonary function tests, 246-252 

in relation with provocation tests, 
142-149 

Purpura 
allergic, 417,511-512,565-566 
thrombocytopenic, 551-553 

idiopathic 
acute, 561-562 
chronic, 562-564 

P wave, asthmatic, 262 
Pylorospasm, 577 
Pyramidon, 415, 417 
Pyrazolone, 534 
Pyrethrum, 218 
Pyribenzamine, 343, 345, 435 
Quinidine, 552, 553, 622 
Quininc,292,415,417,553, 621,622 

Rabbit, anaphylaxis in, 13 
Rabbit hair, 215 
Radiation sickness, 51 
Rat epithelium, 214 
Rat, passive cutaneous anaphylaxis in, 

14, 21, 33, 34 
Reactions, in hyposensitization 

abdominal type, 289, 292 
constitutional 

clinical manift•slnlions of, :.!11!) 
incidence of, 2!12 
treatment of, 2!10 

systemic 
clinical manifestations of, 289 
incidence of, 291 
precautions to be taken, 293 
treatment of, 290 

Reagin, 60, 281, 475 
Relaxation therapy, 388 
Residual volume, 247 
Rhinitis, 

allergic, 155 
bacterial, 157 
in children, 569-570 
food allergens in, 157 
infective, 155, 157 
pathology of, 154, 155 
physiology of, 156 
polyps in, 159 
sinusitis in, 158 
treatment of, 159 
vasomotor, 155, 158 
(see also Pollinosis) 

Rhizopus, 200, 204 
Rhodotorula, 201, 205 
Rib, fracture of, 258 
Ribonuclease, 67 
Ribosyl-imidazole -4 acetic acid, 40 
Risks, in hyposensitization, (see Reac-

tions, in hyposensitization) 
Roentgen therapy, 305 
Rorschach test, 380-381 
Ros·e geranium, 273 
Rubber gloves, 426, 442, 445 
Rumex, 160, 167 

Saccharomycetales, 200 
Salicylate, 31, 415, 417, 621 
Salix, 160 
Sarcoid, Boeck's, 68 
Sawdust, 424, 442 
Schizomycetes, 199 
Schonlein-Henoch syndrome, (see Pur-

pura allergic) 
Schultz-Dale experiment, 24 
Scotoma, 583, 584 
Scratch tests, 132-133 
Scuroforme, 431 
Sea-actinia, 11 · 
Secale cereale, 164 
Sedatives, in asthma, 301 
Sedormid, 83, 417, 616, 619 
Semi-latent allergy, 130 
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St•nsil izul ion 
l!l'OU)l, 4:1:1 4:Jii 
period of, 107-108 
(see also Anaphylaxis, Allergy, 

Hypersensitivity reactions) 
Sericin, 217 
Serotonin, 16, 18, 21, 232, 594 
Serotoxin (see Anaphylatoxin) 
Serum sickness, 77, 516 

histaminemia in, 54 
Shampoo, 443 
Shampoo effect, in patch tests, 428 
Shellfish, 51 
Shock 

from adrenalin, 314 
from oxygen administration, 305 
in systemic allergic reactions, 289 
tissues, 228 

-SH reagents, 27, 28, 31 
Shwartzman phenomenon, 80, 611 
Silk, 217, 272, 535 
Sinusitis 

and asthma, 253-254 
in children, 571 
in collagen diseases, 535 
hyperplastic, 158-159 

Sinuses, angio-connective tissue lesions 
in, 513 

Skeptophylaxis, 483 
Skin 

angio-connective tissue lesions in, 
510-513 

histamine content of, 39 
Skin tests 

in atopic dermatitis, 421 
with bacterial allergens, 137 
in contact dermatitis, 426-430 
diagnostic value of, 122-123,130 
in drug eruptions, 418 
extracts for, (see Extracts) 
with foods, 478 
influence of ACTH and cortico-

steroids on, 327 
in latent and subclinical allergy, 130 
technique of, 132-139 
testing material for, 131-132 

Skleroderma-dermatomyositis, 537 
Slow reacting substances, SRS, 16, 54 
Snake venom, 23, 25 
Soap, 441, 443, 444 
Soap ·effect, in patch tests, 428 
Social factors, influence of, 113-115 
Sodium hyposulfite, 304 
Sodium polyanethol sulphonate, 506 

Sodium sulit·_ylult•, r,r,:! 
Solidauo, Hi() 
Sordaria, 200 
Spain, prevalence of hay fever, 100 
Spermine, 341 
Spleen, angio-connective tissue lesions 

in, 520-521 
Splenectomy, 559, 563, 564 
Splenomegaly, 521 
Sprue, 577 
Sputum, 242, 245, 318-319 
SRS-A, 16, 232 
Stain removers, 447 
Status Asthmaticus 

age and sex distribution of, 311 
clinical manifestations of, 310 
electrocardiogram in, 266 
precipitating causes of, 310, 311, :112 
treatment of, 311-320 

Stemphylium, 201, 204 
Stenosis, tracheobronchial, 267 
Stilbamidine, 32 
Stings, of insects, 50 
Stomatitis, 492 
Stovaine, 431 
Stramonium, 299 
Streptomycin, 69, 276, 318, 436, 44:1, r,:l4 
Stress, 372, 374 
Strophulus, (see Prurigo strophulus) 
Strychnine, 31 
Subclinical allergy, 130 
Substance P, 16 
Sulfobromophthalein, 622 
Sulphonamides 

and collagen diseases, 534 
and contact eczema, 430 
and gastro-intestinal allergy, 485 
and granulocytopenia, 551 
and periarteritis nodosa, 533 
and photosensitivity, 426, 437 
and polymorphous erythema, 416, 417 
reactions to, 417, 621, 622 
and relapsing asthmatic infiltration, 

514 
and sensitization to para group, 431 
in status asthmaticus, 318 
and thrombocytopenic purpura, 552 
and urticaria, 415 

Sulphur, 302, 465 
Sunday-neurosis, 374 
Sunlight, 220 
Supplemental air, 246 
Surgical therapy, in asthma, 306 
Suspenders, 446 
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Sweden, prevalence of asthma, 92 
Sympathectomy, 306 
Sympathomimetic drugs, 298 
Szondi test, 381 

Tannic acid, 622 
Tapeworm, 485 
Telescopic sediment, 528 
Temperature, body, in asthma, 142-144 
Terpene group, 436 
Testosterone, 324 
Tetanus toxoid, 579 
Tetracycline, 318 
Tetraethyl ammonium chloride, 552 
Thallophyta, 199 
Thele, 552 
Thematic apperceptiop. test, TAT, 378, 

381 " 
Theophillinc ethylenedi~mine, 291, 299 

-300, 619 
Thiamine, 622 
Thiazine-grouB,.._434 
Thighs, dehnatitis of, 4241 
Thiocyanates, 622 
Thio edan, 619 
Thio· ha 2 
Thiouraci , 1, 622 
Thommen postulates, 160 
Thorax deformity, 258 
Thorn test, 546 
Thrombo-angiitis obliterans, (Buer

ger's disease), 508, 524 
Thrombocytopenia 

in anaphylaxis, 17, 18 
secondary,551-553 

Thromboplastin, 554 
Thymus, 267 
Thyroglobulin, 72 
Thyroid, 118 
Thyroidectomy, 118 
Thyroiditis, 72 
Thyroxine, 118, 536 
Tidal volume, 246 
Tifomycin, 432 
Tilia, 161 
Timed vital capacity, 248, 249 
Tissues 

autologous, reactions to, 71 
homologous, reactions to, 70 

Tobacco, 535 
Toilet water, 424 
Tolerance, acquired, 70-71 
Tonsillectomy, 570-574 
Total lung capacity, 247 

Toothpaste, 424, 444 
Torulopsis, 201 
Touch test, 444 
Toxicosis, hemorrhagic capillary, (see 

Purpura, allergic) 
Tract, respiratory 

angio-connective tissue lesions in, 
513-516 

functions, 154 
histology, 154 

Transfer tests, passive, 139 
Transfusions, blood, incompatible, 547 

-548 
Trauma, as predisposing factor, 115-

117 
Trees, 168-170, 178-181 
Triamcinolone, 330 
Trichinosis, 525 
Trichoderma, 204, 218 
Tridione, 622 
Triticum sativum, 164 
Tropical eosinophilia, 525 
Trypsin, 25, 26, 28, 67 
Tubercle bacillus, 83 
Tuberculin hypersensitiviness, (see 

Hypersensitivity reactions) 
Tuberculin, therapy with, 301 
Tuberculosis, 332 
Tulips, 424 
Tumors 

bronchial, 267 
lung, 267 
neurogenic, 268 

Twins, allergy in, 106 
Tyrode solution, 18 

Ulcer gastric and duodenal, 490 
Ultraviolet rays, 305 
United States 

prevalence of allergy, 88-89 
prevalence of asthma, 93-94 
prevalence of hay fever, 100 
prevalence of urticaria, 101 

Urethane, 27, 622 
Urine, histamine content in, 40, 52 
Urticant plants, 50 
Urticaria 

due to administration of a histamine 
liberator, 46, 47 

antihistamines in, 349 
cholinergic, 49 
clinical manifestations of, 414, 451-

455 
due to cold, 415, 451, 464, 466-477 
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ctiologic diagnosis of, 459 464 
due to exercise, 51, 451, 467 
factitia, (see Dermographism) 
heredity in, 104 
histamine content of skin in, 54 
histologic examination of wheals, 

457-463 
due to infection, 464 
papulosa, (see Strophulus) 
pathophysiology of, 456-459 
personality structure, 367, 376 
due to photosensitivity, 464 
due to pressure, 415, 467 
prevalence of, 101 
psychotherapy in, 392 
skin test in, 415, 462 
treatment of, 464-467 

Uveal pigment, 80 
Uveitis, 71, 83 

Vaccines 
in asthma, 573 
diphteria-pertussis, 579 
influenza virus, 579 
poliomyelitis, 276, 579-580 
rickettsial, 579 
treatment with, 117, 303 
whooping cough, 579 

Vagotomy, 306 
Vagotonia, 78 
Van der Waals forces, 26 
Vanilla, 424, 442 
Varnish, 442 
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t•xpct·imcntul husis, 504-509 
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methods for reproduction of, 505, 507 
(see also Angio-mesenchymosis) 

Vasculitis, allergic, (see Angio-mescn-
chymosis) 

Vasomotor rhinitis, (see Rhinitis) 
Venous pressure, 268, 269 
Ventilation, pulmonary 

in asthma, 142-147, 249-252 
in normal individuals, 246-248 

Vertigo, 523 
Viruses, in asthma, 575 
Vital capacity, 145, 246-247, 249, 21\0 

timed, 248, 249 
Vitamin K, 464 
Vitamins, 304 
Vulcanite, 446 

Wartegg-Zeichcn test, WZT, :178, :180 
Wcchsler-Bcllcvue test, :180, :187 
Weeds, 173-175, 186-191, (set• nfso 

Compositae) 
Wheat, oral hyposensitization to, :wr, 
Wheezing, 241-242 
Wood,218 
Wool, 215, 272 
Worms, 350 

Xanthine derivatives, 299 

Yeasts, 201, 204 

Zea Mays, 161 
Zygomycetes, 200 
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