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Y. IF EJRENCIDS 

t•liool of M lit In , 

pl in tlsaues have be n 
1' lng to the time requlr d 

T~1 u.l u.uu.phylo. tic " o.ctions whioh huv b n w 11 tudt d In mu.n ~ 
ILII muny xp rim ntal animals, guin a pigs ", doga~, rata~, mi , , 
occur within minutes of the injection of antigen in s naitiz d -nlm J. 
Th y are characterized by a sudden increase in vascular p rm bUlty 
1U1 by the exudation of serum proteins into the tissues, brought b t 
by th liberation of vasoactive amines such as histamine or 15-hydroxy· 
triptamine released from mast cells by the reaction of antig n wJ h 
ti.ssue bound antibodies. It has been known for a long time that in m n 
a special antibody type, called reagin, was responsible for these r 
tions 2 , while human Y2 antibodies with the same immunological 1 • 
cificity acted as blocking antibodies by competing for antigen. Hum n 
reágin was found to be thermolabile, to migrate as a slow (3 globulin ~, 
to sediment with a velocity somewhat greater than 7S 9 and to retnaln 
bound for weeks to sites of injection in the skin. Evidence has be n 
also recently presented suggesting that human reagin is a f3 ~ A lo· 



bulin ' 0 , 11• In the past few years, new antibody types which mediate 
anaphylactic reactions in experimental animals in a manner analogous 
to human reagin in man, have been isolated and characterized. Guinea 
pigs 12, 13 and mice 7 each produce an antibody type migrating as a fast 
gamma globulin, which has been named y1, and which transfers anaphy
lactic reactions in its respective species. Unlike human reagins, y 1 ana
phylactic antibodies are produced by guin:oa pigs and mice in suffi
cient amounts to allow isolation and characterization. These y 1 anaphy
lactic antibodies have 7S sedimentation constants, are heat stable, and 
can be distinguished from {J2A globulins. They do not fix hcmolytic 
complement in the presence of antigen 14/. Guinea pig and mice ana
phylactic antibodies do not bind to the tissues of their respective species 
for as long a time as human reagins. Dogs 4 and rats 5 produce also a 
special antibody type which transfers anaphylactic reactions in its 
respective species. Both migrate as slow f3 globulins. The rat anaphy
lactic antibody has properties very similar to those of human reagin. 
It is present in very low concentration in the serum, is heat labile, has a 
sedimentation constant bctwccn 78 and 1 BS and sem;itized rat tissue for 
extended periods of time "'. It is now wcll estahlished that each species 
posscsscs a distinct antibody typc which is responsible for anaphylactic 
rcactions within thc spccies. 

There is considerable evidence that anaphylactic antibodies must be 
bound to certain specific tissue receptors in order to sensitize for ana
phylaxis. Most of the experiments have been made with passive cuta
neous anaphylaxis (PCA) in the guinea pig, but the results obtained 
ha ve been verified also with the anaphylactic antibodies of other species. 
Passive anaphylaxis requires a latent period of sensitization which is 
inversely proportional to the dose of antibody injected 16, which is 
believed to be the time required for the antibody to become bound to 
tissue receptors. The latent period for PCA varíes with different animals 
2 hours in the mouse. The extent of the latent period appears also 
to 'be related to the length of time which the skin remains sensitized. 
Other evidence for tissue fixation of anaphylactic antibodies is provided 
by experiments on competition of passive sensitization. Sensitization 
of guinea pigs for PCA by a specific antibody can be inhibited by an 
excess of y1 globulins not specific for the antigen used, which is believed 
to compete with the specific antibody for the available tissue binding 
sites 13• The tissue sites where anaphylactic antibodies are bound have 
not been identifkd, probably because of the very small amounts of anti
bodies required for anaphylactic sensitization. 

If attempt~ are made to sensitize a given animal species with the 
anaphylactic antibodies of another species, such as human reagins in 
guinea pigs or in rats n, S, or mouse Y1 antibodies in guinea pigs 7 , no 
sensitization is observed. Therefore, the receptors for binding to tissues 
differ in anaphylactic antibodies of different animal species. But, para
doxically, certain animal species can be sensitized for anaphylaxis with 
antibodies of foreign species. Taking the guinea pig as an example, 



Il. The Arthus Reaction. 

The Arthus reaction is a completely different phenomenon from nlut• 
phylaxis in every respect. It can be best studied in an isolated fo ·m y 
passive sensitization since an actively sensitized animal may r u to 
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the intradermal injection of an antigen with a complex reaction com
prising anaphylactic, Arthus and delayed components. The passive 
Arthus reaction has identical features in rabbits 2\ guinea pigs 25 , and 
rats. It is characterized by a hemorrhagic necrosis of the skin which 
occurs 1 to 4 hours after the injection of antigen in an animal previously 
sensitized by a suitable amount of precipitating complement-fixing y 2 

antibody. A reverse passive Arthus reaction can be elicited if the anti
body is injected intradermally and the antigen intravenously. The pa
thogenic mechanism of the reaction has been thoroughly investigated. 
Arthus reactions can only be obtained with precipitating antibody en. 

Non-precipitating rabbit antibody capable of transferring passive ana
phylactic sensitivity to guinea pigs cannot provoke Arthus reactions 2 ". 

Hemorrhagic Arthus reactions cannot be produced with guinea pig y, 
antibodies which do not bind complement, in spite of the fact that this 
is the only antibody type which mediates anaphylactic reactions in this 
species 14 • Passive Arthus reactivity can only be transferred with y2 
complemcnt fixing antibodics. Hcnce, precipitating antibody and hemo
lytic complcmcnt ar-e eHHential immunological eomponents of the Arthus 
rcaction. It iH clca.r· that in the guinea pig diffcrcnt antibody typcs are 
reHponHible fot· anaphylaxiH (y,) and for Arthus reactions (y2 ). Further
mor·c, t.he amount.H of antibody required to transfer these reactions 
pa.Hsi vdy in guinea pigs is very different, O, 01 11g AbN for PCA and 10 
¡•g A bN Jor re verse passive Arthus. 

'l'hc initial pathogenic event in the Arthus reaction is the formation 
of an immune precipitate of antigen, antibody, and complement within 
the wall of the small blood vessels by circulating antibody and tissue 
antige::1 diffusing towards each other. This precipitate can be identified 
by immunofluorescence under the endothelial cells next to the basement 
membrane 27• The immune precipitate by itself does not cause tissue 
damage, but it causes the accumulation of polymorphonuclear leucocytes 
and platelets 28 • The leucocytes phagocytize the complexes and release 
their proteolytic lysosomal enzymes. Platelets also accumulate and a 
thrombus is formed. The vessel wall is destroyed and hemorrhagic ne
crosis of the tissue follows. Unlike anaphylactic reactions, the Arthus 
reaction cannot be considered to be a physiological mechanism, but 
rather a form of immunologically induced tissue damage requiring repair 
for healing. In spite of the striking differences in the mechanisms of 
Arthus and anaphylactic reactions which have been summarized in 
Table I, they possess certain similarities which differentiate them both 
from delayed hypersensitivity reactions. They can both be transferred 
passively by serum antibodies; they occur from within a few minutes 
t.o a few hours after the injection of antigen; they have the same type 
of immunological specificity which differs strikingly from that of de
layed hypersensitivity reactions. 

When using hapten immunological systems such as conjugates of 
the 2,4-dinitrophenyl group with bovine gamma globulin (DNP-BGG), 
guinea pig albumin '(DNP-GpA) or ovalbumin (DNP-Ova), anaphylactic 
and Arthus reactions ha ve been shown to require only the immunological 



111 

ti h 1" 1 ,,,, _. 11 1 lt y '''"' t lo11 1-1 lll 't 
11 



B. BJ<:NACEitRAI'' 

lymph node or spleen cells of sensitized animals 36 , 37 • Another distinctive 
feature of delayed hypersensitivity reactions which distinguish them 
from serum antibody mediated hypersensitivity reactions is their re
markable immunological specifl.city. Comparative studies of the immu
nological specificities of delayed and immediate reactions have been 
made in guinea pigs with hapten conjugates of a nonantigenic homolo
gous protein such as picryl guinea pig albumin. Delayed hypersensitivity 
reactions required in all cases the immunological specificity of the 
carrier protein as well as that of the hapten 2;0 , ''18 • Thus guinea pigs 
sensitized picryl Gp Alb demonstrated delayed reactions only to the 
immunizing picryl conjugate but showed immediate hypersensitivity 
reactions, anaphylaxis and Arthus to picryl conjugates of other immu
nologically unrelated proteins. A similar degree of immunological spe
cificity is observed in contact reactions which have been shown to be 
delayed reactions with the immunological specificity of the chemical 
reactant and of a variety of host proteins with which it combines in 
'"ivo at the time of immunization and testing "", "0 • 

The reason for the high dcgree of immunological specificity of de
layed hypersensitivity reactions has not been precisely understood. T'he 
(IOHsibility has been considered that stronger binding forces are required 
1 o elicit such phenomena which depends u pon the reaction of antigen 
~amsitizcd cells with antigen than are required for the reaction of antigen 
with free or cell hound antibodies. Such stronger binding forces could 
be contributed by the carrier protein to the specificity of a hypothetical 
eellular antibody. Another hypothesis would postulate the existence of 
another mediator other than y-globulin for delayed hipersensitivity 
reactions. 

It is of interest to note that a similar high degree of immunological 
Hpecificity has been observed in other reactions of sensitized cells with 
antigen in the case of anamnestic or secondary response. Rabbits sen
Hitized with hapten protein conjugates show a secondary response only 
when injected with the same hapten on the identical carrier protein 40 • 

'l'he high degree of immunological specificity observed in delayed reac
tions appears therefore to be characteristic of the reaction of all acti
vely sensitized cells with antigen. 

The marked differences between immediate and delayed hypersen
sitivity reactions have been listed in Table II. 

The fact that delayed reactions can only be transferred by sensitized 
cells and that the reactions are characterized by cellular infiltrates of 
mononuclear cells suggested that the transferred cells are reacting at 
the site of injection of the antigen. Experiments were conducted in 
various la;boratories to explore this possibility using cells lebelled with 
H'-thymidine to transfer delayed hypersensitivity. 

The results from 3 laboratories agreed that no specific arrival of 
scnsitized cells coul1d be demonstrated at the site of the reactions 4 \ 42, 43 • 

H0wever, NA.JARIAN and FELDMAN reported that they observed a small 
but significant number of labelled cells in specific delay-ed reactions 44 , 45 • 
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The experiments of McCLuSKEY and BENACERRAF~ who labelled the reci
pient rather than the donor guinea pigs with H 3-thymidine, revealed 
that about 80 percent of the infiltrating cells in the lesions were then 
labelled, demonstrating that the great majority of the cells in transferred 
delayed hypersensitivity reactions were contributed by the host anf' 
nad been recently synthesizing DNA 41 • It would appear therefore that 
if the donor animal did contribute actively sensitized cells to trigger the 
t"eaction they were a relatively small number. 

The identity of the cells which constitute the infiltrate in delayed 
reactions has been studied recently with the electron microscope. They 
were shown to consist in their majority of young macrophages or mo-
11.ocytes which originate from the circulation 46 • These observations 
suggest that macrophages may be the effector cells in delayed hyper
<;ensitivity reactions 47 and that the reaction is elicited by the action 
of very few actively sensitized cdls or by the transfer from actively 
sensitized cells of sorne factors to the other infiltrating cells. 

These conclusions are consistent with the in vitro observations made 
with cells from sensitized guinea pigs. These cells obtained from peri
toneal exudates, or from spleen or lung, fail to migrate in vitro in the 
presence of specific antigen "1". The immunological specificity of this in 
vitro reaction, studied with hapten-protein conjugates, show marked 
carrier protein specificity as in the case of delayed skin reactions. The 
cells that fail to migrate ha ve the morphology of macrophages 48 , 49• 

Furthermore, if 5 percent of the cells from sensitized animals are mixed 
with 95 percent of nonsensitized cells, all the cells fail to migrate in the 
presence of antigen, showing that under these conditions a few sensi
tized cells can affect the behavior of all the cells in the system 48• 

Another important feature of delayed hypersensitivity reactions 
which deserves to be discussed is peculiar to these reactions in man, 
where delayed hypersensitivity has been transferred by LAwRENCE with 
cell-free extracts of circulating leucocytes from sensitized donors 30 • 

•rhe "transfer factor" active in roan, whose chemical nature has not 
been identified as yet, has been found to be able to diffuse through a 
dialysis membrane. Transfer with cell-free extract of sensitized cells 
has not been successful in experimental animals. 
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lNTRODUCTION. 

A consideration of the róle played by antibodies in the development 
of allergic reactions requires a previous assesment of the concept of 
allergy. Although it would be highly desira'l:Ie that the word allergy 
would recover the original sense given to it by von Pirquet to describe 
the biological state following contact with an antigen, and to use the 
words hypersensitivity and immunity to refer to the two orders of clinical 
manifestations which can derive from it, on the present occasion, and 
for the sake of convenience, we shall use allergy as synonimous to hy
persensitivity, as it is the most frequent usag·~, thus considering as 
allergic those reactions immunologic in nature which can produce func
tional or structural changes deleterious to the subject on which they 
develop. 

Allergic reactions obey to various basic mechanisms, according to 
which they have been grouped by CooMBS and GELL 1 in four types 
which are listed, with their more prominent features, in Table I. 

TABLE I.--CLASSIFICATION OF ALLEJRGIC REACTIONS 

According to Coombs nnd Gell (1) 

Type I. (ANAPHYLAXIS). 

Tissue cells passively sensitized by antibody produced elsewhere. 
Release of pharmacologically active substances. 

Type II (CYTOLYTIC OR CYTOTOXIC REACTIONS). 

Antigen is a component of tissue cells. 
Antigen or ha¡prten has become intimately associated with tissue cells. 

Type III (ARTHUS REACTION, SERUM SICIKNESS, ANTIGEN-ANTIBODY 
COMPLEX SYNDROME). 

Potentially precipitating antibody (not fixed to tissue cells). 
Reaction takes place in tissue spaces or in the blood stream. 

'l'ype IV (DELAYED, TUBERCULIN-TYPE REACTION). 

Specifically modified mononuclear cells. 
(Humoral antibody not involved.) 
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Not all the immunoglobulins of the species whose sera can be used 
for passive sensitization are able to sensitize. 19S antibodies (corres
ponding in manto beta-2M globulins) fail to fix to guinea pig tissues and 
therefore do not cause anaphylaxis in this species. The same happens 
with human beta-2A globulin 5 , as it will be seen in more detail on dis
cussing atopic reagins. But even in the case of the antibodies contained 
in gamma {gamma-2; 7S gamma) glohulin, the sensitizing ability is not 
uniform 6• BENACERRAF et al. 7 have extensively studied two kinds of 
7S antibodies in the guinea pig, referred to as 7S-gamma-1 and 7S
gamma-2, according to their electrophoretic mobilities. While 7S- gam
ma-2 antibodies fix complement and are very active in the production 
of Arthus reactions, they do not sensitize guinea pig tissues; 7S-gam
ma-1 antibodies, on the other hand, have little activity as far as the 
production of Arthus reactions is concerned, and do not fix complement, 
but they are able passively to sensitize the skin and organs of the guinea 
pig. Bimilar observations have also been made by WHITE, JENKINS and 
WILKINSON 8 • These properties seem to give 7S-gamma-1 antibodies sorne 
similarities with human reagins, hut, as opposite to the latter, guinea 
pig 7S-gamma-1 antibodies pass from mother to foetus ". The transfer 
of anaphylactic sensitivity from mother to foetus has also been studied 
in our laboratory ' 0 ; it is another example of passive sensitization, taking 
place in animals born even 15 months after a single injection of antigen 
to the mother. The passage of antibody to the progeny depends on the 
structure of fragment III of its molecule. 

T'he mechanism by w'hic'h antibody fixes to cells is not well unders
tood. T'he union is firm, but not irreversible, antibody being slowly eluted 
by other gamma globulins 11 • Fixation takes place through the frag
ment III obtained by digestion of the gamma globulin molecule following 
Porter's method, as s'hown by t'he fact t'hat only using this fragment 
and not fragments I or II as antigens can reversed passive anaphylaxis 
be obtained in the skin 12• 

Reversed passive anaphylaxis requires that the antigen, given befare 
the antibody, can fix to the tissues. It can only be produced, therefore, 
when the antigen is a gamma globulin (or the fragment III of its mo
lecule) which can cause direct anaphylactic reactions. The origin and 
kind of antibody is immaterial in this case, as its fixation to tissue cells 
is not necessary: 19S antibodies or antibodies lB from "inadequate" spe
cies (horse, sheep, hen, etc., in the guinea pig) will "work" 14 • 

ATOPY. 

Atopy, a special form of anaphylaxis, is characterized by the pre
sence of a peculiar type of antibody, called atopic reagin, skin sensitizing 
antibody or P. K. antibody (responsible for Prausnitz-I<!üstner passive 
transfer tests). Other antibodies (blocking, haemagglutinating, preci
pitating, etc.) present in atopic patients will not be considered here in 
detail, as they have not been proven resposible for any of the clinical 
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Confirmation of the beta-2A globulin nature of reagins was achieved 
by FIREMAN, VANNIER and GooDMAN 38 who, in very well controlled ex
periments, succeeded to remove the reaginic activity from the sera of 
three ragweed-sensitive patients by specific precipitation of beta-2A glo
bulin with an anti-beta-2A globulin serum. Exactly the same results 
have been obtained by me using the sera of five patients sensitive to 
grass pollens (three patients), molds and foods, in a series of experi
ments which had to be discontinued when a normal subject (the present 
author) on which P. K. tests were performed developed serum sickness 
by sensitization to the proteins (including gamma globulin) of the rabbit 
serum used for precipitation of beta-2A globulin. 

The knowledge of the chemical nature of reagin allows for an ex
planation of sorne of the peculiarities of this antibody to be given. The 
molecular weight of beta-2A globulin is 160.000, and its sedimentation 
coefficient 7S, but they often appear to be higher, dueto the tendency 
of this protein to aggregate with itself and with other proteins. The 
electrophoretic mobility is rather heterogeneous, showing a maximum 
in the beta-2 zone and extending predominantly towards the anode, to 
reach the alpha-2 zone. This two facts, electrophoretic heterogeneity and 
aggregation with other proteins, help to explain why reaginic activity 
has been found in various electrophoretic fractions. 

Atopic reagins do not sensitize the skin or other organs of the ex
perimental animals usually employed in the laboratory. In the last few 
years LAYTON and co-workers ~9 , •o, 4\ 42 , 43 have extensively studied the 
passive transfer of sensitivity by means of human serum to the skin 
and mucous membranes of Macaca irus and sorne other monkeys; the 
antibody responsible for this transfer is in alllikelihood the same reagin 
which sensitizes human skin. Tíhe failure to passively sensitize other 
animal species, particularly the guinea pig, is not surprising since, as 
it has been said befare, human beta-2A globulin does not fix to the tis
sues of this animal 5 , 44 • 

There is no unanimous agreement concerning the cells to which 
reagins get fixed: endothelial cells, mesenchimal cells and the epithelial 
cells of the skin and mucous membranes ha ve been incriminated 15• 

According to fluorescent antibody studies carried out by RAPPAPORT 4", 4n, 

reagins are present, in the atopic patient as well as in passively sensitized 
si tes of normal skin, in all the eptihelial cells of the skin, in macrophages 
and in pericytes. 

The mec!hanism by which the union of reagins to tissue cells takes 
place has also been a matter of controversy. AUGUSTIN 47 suggested that 
reagins might be bispecific antibodies, with a combining .group specific 
for the causative allergen and another one, similar in all reagins, spe
cific for sorne antigenic determinat in tissue cells. More recently, STAN
WORTH 48 thinks that the union of reagins to the tissues, although anti
gen-antibody in nature, is not due to reagins being bispecific antihodies, 
but rather to the existence of a cross-antigenicity between sorne subs
tance in the tissues and the antigenic determinants of the allergen. 
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thc presence of either allergen or the human antibody in the coprecipi
tate directly, by agar precipitation between the redissolved coprecipitate 
and the corresponding antiserum, or indirectly by agglutination or pre
cipitation inhi'bition tests using the corresponding homologous systems, 
or finally 'by testing the capacity of the washed coprecipitate to actively 
sensitize the guínea pig for anaphylaxis to the immune reagent sought. 
While I obtained positive results on sorne occasions, I never reached 
the conviction that they were dueto reagins. 

From the ensemble of all these negative results it seems more and 
more likely that the failure to detect reagins in vitro is due to the fact 
that these antibodies do not form a sufficiently stable union with the 
antigen in the absence of cells. In vitro reactions involving cells appa
rently offer more promising results, such as those obtained measuring 
the release of histamine from peripheral blood cells on addition of the 
antigen 60 or those of the questionable mast cell degranulation test. 

Another property of reagins not shared by most other antibodies 
is heat lability: reagins lose their skin sensitizing activity when they 
are heated at 56° C for periods from thirty minutes to four hours. 
Although it seems most likely that heat inactivation of reagins is due 
to destruction of their skin combining capacity, there are those who 
think that it is rather dueto the inability of heated reagin to combine 
witJh allergen 20• With respect to the lability of reagins, it has been 
observed that alpha-2 macroglobulin, a protein for which reagins show 
a marked affinity 26, 27, seems to play a protective role on reagin, so that 
the latter inactivates on being separated from it during serum fractio
nation procedures 28, 61 • It is interesting to note that this protective 
factor is itself heat labile 62• Studies on the effects of heat upon sorne 
properties of beta-2A globulin are being carried out in our laboratory. 

The failure of reagins to pass the placenta! barrier was one of the 
points taken sorne time ago in favour of the idea that skin sensitizing 
antibody might be a macroglobulin. As a matter of fact, it is simply a 
consequence of the beta-2A globulin nature of reagins; this globulin 
does not pass the placenta in significant amounts and therefore is almost 
completely absent from the blood of the umbilical cord and of the 
newborn during the first few weeks of life iü3 , 64 • The reason for such a 
behaviour must lie in the special configuration of the fragment III (po
lypeptide chains H) of its molecule, since in this fragment resides the 
ability of another immunoglobulin, gamma globulin, to pass through 
the placenta. Alternatively, it could be dueto its tendency to form aggre
gates with itself and ot'her proteins, or else to its affinity for epithelial 
cells, which would cause it to remain attached to the epithelial layer 
of the placenta. 

It is generally admitted that the heredity of a special constitution 
would be necessary for the development of atopy and therefore for the 
production of this particular type of antibody, the atopic reagin, which 
could not be artiflcially stimulated. It is certainly a frequent clinical 
observation a familial tendency to the sufferirtg of atopic diseases, but 
such a hereditary predisposition needs not be taken in an absolute sense. 
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SERUM SICKNESS. 

The antibody responsible for both clinical and experimental Utl\ 
ickness is the one first formed after antigenic stimulation. Liko ln 
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Four years ago, CooKE, MENZEL and MYERS 78 suggested that reagin 
should be vaguely described as a "factor", more similar to a coenzyme, 
rather than as an antibody. Today, we cannot longer have any doubt 
that it is a true antibody: firstly, reaginic activity resides in a serum 
fraction which had been beforehand considered, for strong reasons, as 
an immunoglobulin 79 ; secondly, it appears or increases after the injec
tion of the specific antigen, as it has ·been repeatedly shown in studies 
of the antibody response after hyposensitization therapy 80 , 81 , 82 ; and 
lastly, it reacts specifically with the antigen (allergen) which induced 
its production and cross-reacts with antigens having a certain relation 
to it; this reaction, although not demonstrable in vitro in the absence 
of cells, shows sorne rather precise quantitative relations 83 • 

CYTOTOXIC REACTIONS. 

The reactions which occlir when antibody reacts with an antigen 
forming part of a cell or intimately adhered to it are, as a whole, less 
definite and less homogeneous than other types of allergic reactions. 
While there is a number of perfectly characterized lytic reactions, sorne 
phenomena included in this group may be considered as a reversed ana
phylaxis (for instance, in part, the reaction produced by the injection 
of anti-Forssman serum into an animal whose tissues possess this an
tigen) and sorne others bear much resemblance to reactions of the third 
type (for example, Masugi's nephrotoxic nephritis). 

Almost any sort of antibody can be responsible for a cytolytic or 
cytotoxic reaction. Since very often cyto- or organotoxic reactions are 
mediated by the serum complement complex, it cannot be doubted that 
in such cases a fundamental property of the antibodies at play must be 
the ability to fix and actívate complement. Cells acted upon by specific 
antibody and complement undergo lysis or at least become more sus
ceptible to the action of certain enzymes "\ at the same time as its ability 
to bind amino acids diminishes "". But also non-complement fixing an
tibodies, even incomplete antibodies that cannot produce any of the 
classic in vitro effects may cause severe lesions and tissue damage, be
cause agglutination or changes in the cell membrane brought about by 
certain antihodies are sufficient to cause the cell to be more readily 
attacked or eliminated. 

In one of the clearest and most important examples of cytotoxic 
reaction, destruction of incompatible red cells in vivo, MOLLISON 86 has 
recently reviewed the various ways in which such destruction can take 
place, according to the in vitro properties of the antibody involved. Thus, 
in vitro haemolytic (complement fixing) antibodies cause intravascular 
haemolysis, while under the action of non-complement fixing (either 
agglutinating or incomplete) antibodies destruction takes place extra
vascularly, mainly in the liver or in the spleen, according to the potency 
of the antibody and its concentration. 
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Arthus reaction, it is a complete, potentially precipitating antibody that 
can also be shawn by haemagglutination and complement fixation tests 
and by passive cutaneous anaphylaxis in the guinea pig 92 • Antibody in 
serum sickness does not get fixed to the tissues, but reacts in the cir
culation with the antigen still present there. Antigen-antibody comple
xes in moderate antigen excess are thus formed, their presence in the 
circulation being detected at the time of the development of the typical 
symptoms of the disease. The severity of the symptoms keeps no rela
tion to the amount of circulating antibody, but rather to that of com
plexes, although the parallelism between them is neither absolute nor 
constant 93• It seems out of doubt that no true precipitation takes place 
in serum sickness; in fact, insoluble antigen-antibody complexes at equi
valence do not cause serum sickness. A deposition of the complexes 
occurs in the vessel walls and in severa! organs, not dueto specific im
munologic appetence for these localizations, but to physical pheno
mena 94, 95, 9a. 

In addition to the former, a skin sensitizing antibody may also 
appear in human serum sickness, similar in many respects to atopic 
reagin, possibly with sorne differences aa, n2 , " 7 .The skin sensitizing an
tibody of serum sickness has not been so extensively studied as atopic 
reagin, and therefore minar differences between them cannot be accor
ded too much value. Skin sensitizing antibody cannot be shown in every 
case, but may appear even in patients without previous history of aller
gy 98• It does not follow the same course as precipitating antibody, but 
rather tends to appear a little earlier and last shorter than the latter. 
It makes its appearance at the time of the development of the main 
symptoms 98• This reaginic antibody is likely to be responsible for sorne 
of the manifestations of serum sickness in roan, especially the urticaria! 
rashes, oedema and asthmatic attacks which may occur in the disease, 
while kidney lesions, arthralgia, lymphadenopathy and non urticaria! 
exanthemata are caused by soluble antigen-antibody complexes, like in 
serum sickness artificially produced in experimental animals 98 , 99• 

ANTIGEN-ANTIBODY COMPLEXES. 

The pathogenic role played by antigen-antibody complexes in hy
persensitivity reactions cannot be doubted upon, since the biological 
activity of antigen-antibody complexes formed in V'itro has become 
known to us (reviewed by WEIGLE 100 and by ISHIZAKA tro). Thus, lesions 
comparable to those of either passive local Arthus reactions or serum 
sickness have been reproduced by the injection of such complexes in 
the skin of the rabbit or intravenously in the same animal, respectively. 
The antibody in such instances may come from the same or different 
animal species as the one used for the test, although heterologous an
tibody is less effective than homologous one 102 ; it is not neccessary that 
the antibody can fix to the tissues of the host. In vitro preformed com
plexes are, in equivalent amounts, less active than complexes formed 
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gical activity of complexes or aggregates and the increase of their le
vorrotation, not dependent on the nature of the antigen, andan index 
of a change in molecular structure 111• It should only be borne in mind 
that gamma glabulin aggregates must act by themselves as stable units, 
as it is unlikely that they may dissociate and recombine again. 

DELAYED-TYPE HY'PERSENSJ:TIVITY. 

This is not the place for a consideration of type IV reactions accord
ing. to Combs and Gell's classification, since they do not depend on 
antibodies, unless we consider transfer factor or any similar specific 
mechanism contained in sensitized cells as antibodies because of the 
facts that they are formed in response to an antigenic stimulus and are 
able specifically to react with the inducing antigen, or unless we adhere 
to the thesis supported by KAR.USH and ErsEN 112, according to which de
layed-type hypersensitivity would ·be mediated by circulating antibody 
of extraordinarily high affinity present at too low concentrations 
to be detected by current methods 11:1• 
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DIE HIST'OPATHOLOGIE DER IMMUNIT.AT UND IMMUNOPA
THISCHEN REA:KTIONEN 

E. LErrTERER. 

Deutschland. 

'Zur Terminologie in einem Referat über die Morphologie allergischer 
und immunitiirer Phiinomene sei vorwegnehmend gesagt, dass wir mit 
einer Konzession der Begriffsauslegung an den Kliniker unter Allergie 
nicht die Allergie als generen erworbene Andersempfindlichkeit verste
hen (v. PIRQUET) wollen, sondern von Allergie im Sinne von Hyperergie 
bzw. erworbener HypersensitivWit sprechen. Unter Immunitiit aber 
verstehen wir den erworbenen vallen Schutz des Organismus, unter wel
chem bei Wiederbegegnung mit dem Antigen der vorauflgehenden Um
stimmung keine seine Gewebe schadigende Rcaktion einsetzt. Beschran
ken wir den Begriff der Immunitat auf diese Fassung, so bedcutet dies, 
dass ein Organismus Immunitat nur erwirbt gegen Antigene, die schon 
im ersten Kontakt in irgendeiner Form ihn schadigen, also parasitarer 
Natur sind und cine antiinfektiose oder antitoxische Immunitat bewirken 
kúnnen. 

Eiweiss, Lipoid-und Polysaccharidantigene verursachen humorale 
Antikorperbildung, die im Blut mit dem Antigen zur Bildung von An
tigen-Antikorperkomplexen (Dixon) führt. Aber weder das Antigen 
noch der Antikorper allein wirken zell-und gewebsscha.digend, sondern 
erst der Komplex, der aus der Verbindung der beiden entsteht. 

Immunitat muss also in diesem Fall Schutz gegen den Antigen-An
tikorperkomplex und seine Nachwirkungen bedeuten. Ob dies realiter 
der Fall ist, bleibt auch heute noch fraglich. Der antiinfektiose und an
titoxische Antikorper aber bildet mit dem Infektallergen oder dem To
xoallergen Komplexe, die zur Bindung und ~Zerstorung dieses Antigens 
führen. Insofern verhalten sich also Allergie im Sinne der Hypersensl
tivitat und die antiparasitare oder die antitoxische Immunitat im Hin
blick auf die Dynamik ihrer Wirkung entgegengesetzt. 

Man kann sagen, die hypersensitivity ist eine paradoxe Immunitiit) 
gegen die es nur die Desensibilisierung gibt. Gegen das Bakterientoxin 
und die parasitar-bazillaren Leib:ssubstanzen gibt es den die Immu
nitat realisierenden Antikorper. 

Die hypersensitivity manifestiert sich durch die Sofortreaktion und 
ist eine an ein humorales Reaktionsmilieu gebundene, auf Antikorper-
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turen der .Zelle. Ein nicht zu weit vorgeschrittener IZellschaden ist unter 
UmsUinden wiederherstellhar. Haptene und Reagine, Antikorper von 
zytotoxischem Charakter, das heisst gegen bestimmte iZytoplasmaanti
gene, haben alle den gleichen Effekt. Das geschilderte Reaktionsbild 
entspricht vorgangsmassig der Sofortreaktion. Jedoch ist dieser Name 
nicht an der Zelle, sondern am Gewebe gepragt, weil das, was sofort 
reagiert, die Endstrombahn mit ihren 1Kapillaren ist, sobald sich ein 
Antigen-Antikorperkomplex gebildet hat. Der sofortige Eintritt der 
Reaktion wurde bestimmend für die Signatur. Diese Reaktion ist wie 
gesagt praventiv zu desensibilisieren. Aber in diesem Falle wird der 
Antikorper und nicht das Antigen neutralisiert, daher "paradoxe Im
munitat". 

4. An den IZellen entstehen auch bei der Spatreaktion die gleichen 
Bilder. Grundsatzliche Unterschiede in der Morphe sind nicht vorhan
den. Die Spatreaktion erscheint nur deshalb verzogert, weil die 'Zellen, 
die in die Reaktion eintreten, in grosserer Zahl erst aus den schon vor
handenen sensibilisierten Zellen gebildet werden, wenn dar Antigen er
neut in das Gewebe eintrat. Sie bilden sich aus den von GELL geschilder
ten sogenannten "islands", den perivaskularen Zellinseln. Sie sind lym
phohistiozytarer Natur, aber nach einigen Tagen treten in diesen Ins-eln 
auch einige Plasmazellen auf. Da Plasmazellen nur humorale Antik~orper 
bilden, ist bei dieser Reaktion nicht ganz klar und eindeutig zu trennen 
zwischen humoraler Schnell-und zelluHirer Spatreaktion. Die Zellen 
enthalten an ihrer Oberflache und im IZytoplasma einen Stoff, der im 
Anschluss an die erste Be,gegnun1g mit dem entsprechenden Antigen ge
bildet, aber nicht in die Safte abgegeben wurde, daher zellstandig ge
nannt wird und dem manche Antikorpernatur zusprechen, andere aber 
auch nicht. Auf der Existenz dieses Stoffes beruht z. B. hei der Tuber
kulose die Lymphozytolyse. Sie verlauft nur mit Komplementbeteiligung 
und die Oberflachenphanomene, die lytischen iZerstorungen der Mem
branen und :zellorganellen sind genau die gleichen. Das kann aber nicht 
bedeuten, dass zwischen Sofortreaktion und Spatreaktion vielleicht kein 
oder nur ein quantitativer Unterschild sei. · 

5. Von grundsatzlich gleichem Typ der zellularen Immunitat, aber 
in gewissen Hinsichten abgewandelt, ist die Transplantationsimmunitiit. 
Das 'Wesentliche dieser zellularen Reaktion ist, dass bei ihr nicht 8afte 
("humores") oder Fraktionen von solchen (Globuline) in die Reaktion 
eingreifen, sondern einerseits Zellen die Rolle des Antigens bzw. An
tigentragers und ebenfalls 'Zellen die Rolle des Antik,orpers bzw. Anti
korpertragers spielen. 'Wenn eine solche doppelt zellulare Reaktion ein
tritt, wie dies bei der Kontaktallergie, der Transplantationsreaktion und 
auch bei der autoallergischen Encephalomyelitis der Fall ist, dann 
kommt es zur Neubildung von :zellen mono- und histiozytarer Natur. 
Diese neugebildeten Zellen dringen in das antigenhaltige :Zellgewebsmi
lieu ein und die 'Zellen des Transplantates, welche die Rolle des Antigens 
spielen, werden von den in das Reaktionsfeld eingewanderten Mesen-
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7. W.ahrend nun der Morphologie der Hypersensitivitat seit zwei 
Menschenaltern die intensive Aufmerksamkeit der Forscher gewidmet 
war, ist die Frage, ob es eine charakt·3ristische Morphologie der erwor
benen Immunitiit gibt, offenbar nicht so attraktiv. 

Da die Forschung in nicht geringem Ausmass auch von praktisch
therapeutischen Gesichtspunkten dirigiert wird, war in einem Zeitalter 
der Sulfonamide und Penicilline mit einem viel besser protektiven Erffekt 
gegen hazillare Infekte als ihn die Immunsera haben, das Interesse für 
eine vertiefte Kenntnis der Morphologie des Zustandes erworbener Im
munitat nicht mehr gross. 

Wir wissen wenig über die Mechanismen, welche die erworbene Im
munitat bei bazillaren und viralen Infekten bedingen. So ist es z. B. bis 
heute nicht klar, auf welche Weise und wo ein gegenüber Typhus vakzi
nierter Mensch eine neue Infestation mit Typhuserregern paralysiert, 
zellular oder humoral oder mit beiden Mechanismen? 'Wir wissen, dass 
die Vakzination protektiv sehr gut wirkt, aber wis wissen nur teilweise, 
wie sie wirkt. Cruikshank nennt diese Wirkung ein "Ratsel .... 

Sensibilisierte Lymphozyten lassen, wie E:HRICH und spater NossAL 
gezeigt haben, eine Immunadharenz gegenüber dem Erreger erkennen; 
ob das zur Vernichtung des Erregers führt wissen wir nicht. Agglutinine 
klumpen die Erreger zusammen. Histologisch konnen sie als Aggluti
nate im Blut und in den Sternzellen der Leber gefunden werden. Unter 
Komplementzutritt konnen Bakterienagglutinatc der Lyse ebenso ver
fallen wie agglutinierte Zellen, und der Schluss licgt nahe, dass die oben 
für Blut- und Gewebezellen beschriebenen Phanomcne auch an der Mem
branober:flache der Bakterienzelle und dann im Innern derselben sich 
abspielen. A'ber die Morphe der vollendeten Immunitat hat kein spezi
fisches Gesicht und ist deshalb umso schwerer zu analysieren; si e kann 
vom Vlolli.g negativen 'Zell- und Organbefund bis zu definierten Manifes
tationen reichen. Unter immunitarem Schutz konnen sich Antigen und 
Antikorper reagierend oder reaktionslos begegnen. Dabei herrscht eine 
gewisse Gegensatzlichkeit, denn je starker die Wirkung der Immun
Antikorper ist, desto geringer ist die Beteili.gung morphischer Erschei
uungen. Dei einer der vollendeten Immunitat nur angenaherten Reaktion
slage, der sog. infinitesimalen Immunitat, bei welcher exogene oder en
dogene Gründe die volle Immunitat nicht erreichen lassen, ist die zellulare 
Reaktion besonders stark. Hy¡:erplasie von Mesenchymzellen, Mitosen, 
Riesenzellen, verstarkte Phagozytose, perivaskulare Histiozytenprolife
rationen in Lunge, Leber, Niere, Herz sind die morphischen Merkmale 
solcher Zustande, die wir bei Typhus, Rheumainfekten, chronischer 
Sepsis, aber auch in bestimmten Stadien der Tuberkulose :linden. Dabei 
zeigt sich, dass den Monozyten in vivo offenbar die grossere Bedeutung 
für den Effekt cines immunitaren Schutzes zukommt als der ph~gozy
taren Tatigkeit der Leukozyten. Von der antitoxischen Immunitat abge
sehen, bei der ein humorales Antitoxin die Giftbindung bewirkt, ist 
sowohl die antibakterielle wie die antivirale Immunitat als eine zelluliire 
Immunitat anzusehen. 
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''''JIIIIJ/m fu ltt ,., w Umtl1 of v nomiJ and enzymes. In the beginning, 
•hu• hl ;~ lnmltH wtLH lhought to b t he only mediator of the anaphylactic 
1 ••111111 1 11111 1 t nnlion wus focused on finding an enzyme able to rel as 
11 rt•um lht lilOtl ombination with the cell constituents. In the latest 
1 hlt•ll 111, u,, t't ttt irn p tus was given in that direction by the experimenta 
ol' lt'loJJ,JHtJoltt nnd l{JJ:LLAJWAY (1937-38) showing that the venoms of cer
tnln md t!, su h as the Naja naja and Denisonia superba1 were able to 

< pi t th p rfused guinea pig lungs of their histamine stores. Since 
110m of these venoms were strongly proteolytic, we have tried (ROCHA 
J•l SJLVA, 1939-40) a pure enzyme, crystalline trypsin, to see if it might 
,. produce sorne of the features of anaphylaxis and of the action of the 

• Aided by Research Grant NB 02953-03 from the U. S. Public Health Serv.L
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snake venoms. We have found that upon the plain muscle of the uterus 
and intestine of many species, and also upon the blood pressure of the 
cat, the rabbit and the dog, trypsin faithfully reproduces the effects of 
the venoms, as shown by FELDBERG and KEULAWAY, and these effects 
showed the phenomenon of tachyphylaxis so characteristic of the action 
of venoms and of "in vitro" and "in vivo" anaphylaxis. On the isolated 
ileum of the guinea pig, trypsin when added in small concentrations 
produced a slowly developing tonus which resisted successive washings. 
Repeated additions of the same dose of trypsin produced a state of ta
chyphylaxis very similar to that described by F'ELDBERG and KELLA/WAY 
with the snake venoms. When injected intra-arterially, trypsin produ
ced in the dog, the cat and the rabbit, shock-like conditions (trypsin 
shock) almost indistinguishable from that produced by the antigen in 
the sensitized animal (RocHA E SILVA~ 1940-41). When perfused through 
the isolated guinea pig lung, trysin released small but detectable 
amounts of histamine. These experiments have been confirmed by many 
workers (TRETHE.lWIE and DAY, 1949). La ter on, in collaboration with 
Dragstedt (DRAGSTEDT and ROCHA E SILVA, 1941; DRAGSTEDT, WELLS and 
ROCHA E SILVA, 1942) we showed that trypsin releases histamine from 
the white blood cells (platelets) of the rabbit. This effect of trypsin was 
again confirmed by MciNTIRE et al. (1950), MclNTIRE (1956) and HuM
PHREY and JAQUES (1955). Papain by its component which digests ben
zoyl-L-argininamide, was found to release histamine from rabbit's white 
blood cells (ROCHA E SiiLVA and ANDRADE, 1943). 

If we go back to the latest thirties, we have to notice that sorne of 
the venoms utilized by FELDBERG and KELLAIWAY (1937-38) and sorne of 
the most potent such as that of the Naja and of the Denisonia superba~ 
are predominantly hemolytic, because of the presence of a powerful 
phospholipase (lecithinase) which would transform lecithin into lysole
cithin, by splitting off one molecule of oleic acid. Lysolecithin was found 
by the Australian workers to release histamine and produce sorne df the 
pharmacological effects of the snake venoms. 

As the cell membrane is usually assumed to be a mosaic of lipopro
teins the damage inflicted upon it by histamine releasers could be ex
plained either by a direct lytic effect of proteolytic enzymes upon the 
protein part of the membrane or by a lipolytic process under the action 
of lysolecithin. These two possibilities were postulated by FELDBERG 
(1941) in a review on the subject. The lipolytic theory was revived re
cently by Uvnas (1958) on the basis that the most powerful damaging 
ag.ent upon the mast cell membrane was the phospholipase from snake 
and bee venoms. This conception could not overcome the obvious objec
tion that the release of histamine is not necessarily accompanied by a 
hemolytic process. Furthermore, the hemolysis produced by comple
ment is more likely to depend upon esterolytic enzymes (proteases) 
than on a phospholipase A, which to my knowledge has never been con
vincingly isolated from the mammalian body. 

In contrast to indirect doubtful evidences of participation of lipo
lytic enzymes in the genesis of anaphylactic and allergic symptoms, we 
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fli'Ot in fractions of normal plasma. As regards the lung of the guin o. 
plg-, anaphylatoxin is the most potent histamine releaser ever found in 
1 h mammalian body, and its toxic effect on this species can be com-
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pletely explained by its capacity of releasing histamine (ROCHA E SILVA, 
BIER and ARONSON, 1951; ROCHA E SILVA and ARONSON, 1952). lt repro
duces by itself the "in vivo" and "in vitro" effects of anaphylaxis in 
the guinea pig, contracts the guinea pig ileum, with tachyphylaxis, and 
this effect is totally blocked by anti-histaminics (ROCHA E SILVA, 1952; 
RoCHA E SILVA, 1954; ROTHSCHILD and RoCHA E SILVA, 1954). The alte
rations of mast cells in the guinea pig lung produced by anaphylatoxin 
are indistinguishaible from those produced by anaphylaxis in this animal 
species (MOTA, 1959). Anaphylatoxin also releases histamine from the 
rabbit's blood cells and this effect is blocked by salicylates and other 
inhibitors of the anaphylactic release (HAINING, 1956; ROTHSCHILD, 1961). 

Mechanism of histamine release. The release of histamine is a com
plicated process not yet completely clarified. We know now that the 
system involved is probably a multiple-enzyrne process, to which sorne 
steps of the carbohydrate rnetabolisrn are not alien. Ternperature and 
pH optirnum are irnportant factors in the mechanisrn by which histarnine 
is released from stores in rnast cells or in rabbit's platelets. No matter 
which agent is utilized, anaphylaxis, anaphylatoxin or basic cornpounds 
(as 48/80), there appears to be sorne commom mechanisrn underlying 
the release oi histarnine frorn different cell structures. If the tempera
ture is lowered to 2"C only traces of histarnine are released. The optirnum 
of pH appears to be the sarne for all three types of releasing agents. 
Sorne species differences should be rnentioned. Though 48/80 acts opti
rnally upon the rat's rnast cells, it is extrernely inefficient as a histarnine 
releaser from the guinea pig lung and does not act at all upon the rabbit's 
platelets; contrariwise, anaphylatoxin, which is a very potent releaser 
of histarnine frorn the guinea pig lungs, is almost inert upon the rat's 
mast cells. N evertheless, if we consider the rnechanism by which ana
phylaxis and anaphylatoxin release histarnine from the guinea pig lung, 
and the one by which 48/80 releases histarnine frorn rat's rnast cells, a 
striking sirnilarity occurs, indicating the existence of sorne rnechanism 
by which histarnine is s-zt free in all circurnstances. Also, the rnechanisrn 
by which histamine is set free frorn rabbit platelets bears analogies 
with the release frorn mast cells by 48/80 or anaphylatoxin. 

The use of enzymatic inhibitors gave interesting results. It was 
shown by MoussATCHÉ and DANON (1958) that inhibitors of oxidative 
phosphorylation such as 2,4-dinitrophenol (DNP) and other phenol de· 
rivatives block the histamine release frorn slices of the sensitized guine: 
pig Iung brought into contact with the antigen. This has been confirmed 
and extended to the release of histamine by basic compounds as 48/80 
(HOGBER and UVN.AS, 1957; UVNXS, 1958; ROTHSCHILD, VUGMAN and Ro
CHA E SILVA, 1961) acting upon histarnine rich structures, as the rat's 
mesentery or diaphragm. It was already known that iodoacetate (MON
GAR and ScHIILD, 1955; MoussATCHÉ and PRouvos·r-DANoN, 1958), anoxia 
(PARROT, 1942; MONGAR and SCHILD, 1955) and cyanide (PARROT and 
RICHET, 1944; MaNGAR and ScHILD, 1955) prevent the release of hista
mine in anaphylaxis. These inhibitors were also found to be effective to 
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a second phase of the phenomenon, assuming that a final step would 
be the activation of a lytic enzyme which might break down the struc
ture of the mast cells, as described above. The scheme presented in fig. 1 
gives an approximate idea of the mechanism of histamine release accord
ing to our present view of the phenomenon. 

Participation oj other agents in anaphylaxis. Now, I would like to 
face the problem of the mechanism of anaphylaxis and allergy from its 
proper angle, without identifying it with the mechanism of histamine 
release. After the discovery of the highly potent and specific anti-hista
minics, the importance of histamine as a mediator in such reactions 
has been confined to its true domain. We know that there are anaphy
lactic reactions which are easily prevented by anti-histaminics, even by 
the weakest ones, as those first described by STAUB (19.39) and that there 
are other reactions or symptoms which are not blocked by even the 
most potent ones, such as neo-antergan or phenergan. I give for instance 
the example of the anaphylactic shock in the guinea pig. Though it is 
known that the acute death by broncho-constriction can be fairly well 
abolished by all anti-histaminics, the so-called protracted shock is not 
prevented by anti-histaminics. This has been demonstrated rccently by 
HAHN et al. (1961) who have shown that anti-histaminics though pro
tecting guinea pigs from histaminc shock or from acute death by ana
phylactic shock, do not prevent thc death of a large proportion of ani
mals later on, with abdominal hcrorrhages or· hypercmia nnd collapse 
after prolonged prostration. It was ah.;o shown that anaphylatoxin shock 
in guinea pigs is more like histamine shock than anaphylactic shock, 
the constriction of the bronchioli produced by anaphylatoxin being com
pletely prevented by such doses of anti-histaminics which prevent a 
similar effect produced by histamine. The experiments by HAHN et al. 
(1961) definitely indicated that other substances, besides histamine, 
would play a role in guinea pig anaphylaxis. This, of course, was already 
suspected by many workers and I remind the interesting experiment by 
ScHILD (1949) showing that an uterine horn of a sensitized guinea pig, 
made refractory to histamine by addition of an excess of it to the bath, 
still reacted strongly to the addition of the antigen. That anti-histami
nics could not prevent totally the "in vitro" anaphylactic reaction of 
stripes of the guinea pig ileum was also demonstrated by HAWKINS and 
RosA (1956). These difficulties led DALE (1950) to the assumption that 
part of the histamine which plays a role in anaphylaxis is so intimately 
released inside the reacting st;:-uctures that even the most powerful anti
histaminics would have no access to its place of action. This idea of 
"intrinsic histamine" lost most of its grounds when it was demonstrated 
that the histamine which acts upon the plain muscle structures of the 
guinea pig bronchioli and also of the intestinal walls, comes from mast 
cells in the connective tissue and is therefore, "extrinsic" to the reacting 
structures. Furthermore, the part of the reaction elicited by anaphylaxis, 
and which is not prevented by anti-histaminics, is of a different kind, 
that is of a slow type, like that produced by snake venoms, trypsin or 
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TABLE Il 

Pharmacological actions of bradykinin. 

Effect Test object 1--E-ff_e_ct_i_ve_d_os_e_ 

Isolated.guinea pig lung ........ 1 1 ng/ml Smooth muscle contraction 
Isolated mt uterus ............... 1 0.1 ng/ml 
Rat stomach (Vane prep.) ...... ¡ 5-10 ng/ml 

Smooth muscle relaxation ..... . 

Constriction of bronchioles ..... . 

V asodilatation ..................... . 

Lowered blood pressure ........ . 

Isolated rat duodenum ......... 1 

1 

Guinea pig (i. v.) .................. 1 

Cat (i. V.) ........................... j 

1 

Cat skin .............................. 
1

1 

Human skin {i. a.) ............. .. 
Man (i. a.) .......................... . 
Pia (guinea pig, i. v.) ........... 1 

Cerebral (dog, i. v.) .............. . 
Coronary (G. pig, isol. heart). 
Coronary (Cat, isoil. heart) ...... 

Cat (i. V.) .......................... . 
Rat (i. V.) ......................... .. 
Guinea pig (i. v.) ................. . 
Dog (i. c.) . .. ................. . 
Cock (i. v.) .. 
Man (i. a.) ........ .. ........ . 

Increased capillary permability. Guinea pig (i. d.) 
Rabbit (i. d.) ..... 

Edema ................ ... ... . ... .. . ... . Rat paw (s. c.) ........ .. 

Pain production .... ........ ........ Human blister base ............. .. 

Antidiuresis .. .. . .................... Dog (unanesth., i. c.) ........... . 

0.8-1.2 ng/ml 

0.2-0.5 ,ug/kg 
12.8 ,ug/kg 

0.1 ,ug 
0.1-1.0 ,ug 

0.4-2.0 ,ug 
1.0 ,ug/kg 

0.5-3.0 ,ug/kg 
1.0 ng/ml 

10.0 ng/ml 

0.4-0.5 ,ug/kg 
1.5 ,ug/kg 
0.2 ,ug/kg 
0.5 ,ug/kg 

74.0 pg/kg 
0.03-0.06 ,ug/kg 

0.1-5 ng 
0.1-1.5 ng 

1-100 ,ug 

0.1-1.0 pg/ml 

0.5-1.0 pg/kg 

i. v. = intravenous; i. a. = intra-arterial; i. c. = intracarotideal; i. d. = intra
dermal; s. c.= subcutaneous. 

colic acid, and also chelating agents such as 3-hydroxyquinoleine, are 
able to protect bradykinin from its destruction by th€ plasma enzyme 
(FERREIRA and RocHA E SILVA, 1962). It was already known that cysteine 
protects bradykinin (PrGA.REL.LI et al., 1962). Sorne of these compounds, 
especially BAL, are able to potentiate the pharmacological actions of 
bradykinin (CORRADO, FERREIRA and ROTHSCHILD, in the press). 

A great ímpetus to the study of the physiological actions of brady
kinin was given by its synthesis by BorssoNNAS et al. (1960). Tahle II 
gives a summary of the physiological actions of bradykinin, vvith the 
threshold doses in micrograms or nanograms of the pure or synthetic 
material. Sorne of its effects are strongly suggestive of a participation 
in phenomena involving smoth muscle stimulation, increased capillary 
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after severe shocks produced by trypsin, kallikrein and nagarse (a pro
teolytic enzyme from B. sub;tilis) with a concomitant increase of extrac
table free •bradykinin in the circulating blood. With variants of this tech
nique, or with simpler techniques (as utilizing saliva, instead of trypsin, 
for instance) a decrease in circulating bradykininogen in rabbits sub
mitted to anaphylaxis (LAMBERT et al., 1964) or of guinea pigs under 
similar conditions have been described (BROCKJLEHURST, personal com
munication). 
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ASPECTS BIOLOGIQUES DE LA TOI...ERANCE IMMUNITAIRE 

BERNARD N. HALPERN. 
Chaire de Médécine Expérimentale, Collége de France, Paris. 

Sensibilisation et tolérance sont les deux formes de réaction immune 
par lesquelles un Mammifere répond a un stimulus antigénique. 

Avant d'aller plus loin, il convient de préciser la signification de ces 
deux termes, que je serai amené a employer, ici, fréquemment. 

Les termes "sensibilisation", "immunité", "immunogene" sont syno
nymes. L'immunité, comme la sensibilisation, se traduit par una réponse 
immunologique classique, comprenant soit la synthese d'anticorps circu
lants, soit la formation de cellules spécifiquement sensibilisées, respon
sables de l'hypersensibilité retardée. 

"Tolérance" ou "paralysie immunitaire" se définissent par l'inhibi
tion de l'immunité. 

Un Mammifere normal peut réagir a l'antigE'me soit par l'immunité, 
soit par la tolérance. Cela dépendra, ainsi que nous le verrons ultérieu
rement, d'une foule de facteurs, y compris la quantit3 ou la nature de 
l'antigene, l'áge de l'animal, la parenté génétique entre receveur et don
neur, la différence dans leur degré d'histocompatibilité. 

Ce qui découle de cet exposé c'est que "immunité" et "tolérance" sont 
deux aspects du meme phénomime. De plus, les travaux consacrés a cette 
question, au cours de ces dernieres années, permettent d'avancer qu'"im
mtmité" et "tolérance" ne sont pas deux phénomenes opposés ni meme 
qualitativement différents, mais des variantes quantitatives du meme 
type de réponse immunologique. 

Tolérance induite a l'aide de cellules vivantes. 

Cette forme de tolérance immunitaire a été décrite par BILLINGHAM, 
BRENT et ME.DA WAR 1 m 1953 : Lorsque les cellules spléniques d'une 
souris adulte sont administrées !a un foetus d'une souris allogénique par 
rapport au donneur, l'animal ainsi traité devient tolérant, a l'áge adulte, 
a l'égard des cellules et des tissus provenant du donneur ou de ses congé
neres isogéniques. Le meme phénomene peut s'observer spontanément, 
dans la nature, chez les jumeaux dizygotes dans le cas d'anastomoses 
synchoriales 2 , ou expérimentalement par parabiose des membranes allan
to choroidiennes des oeufs embryonnés 3 • La tolérance immunitaire 
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dose initiale et, éventuellement, de la répétition ultérieure des injections 
de l'antigime. 

Mais un état de non réactivité immunitaire peur etre également créé 
chez des animaux adultes. La différence réside dans la dose d'antigime 
a administrer. 

Ce qu'il y a lieu de souligner des maintenant c'est que, pour induire 
un état de tolérance (ou de paralysie) immunitaire, il faut administrer 
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Fig. 1.-Survie d'homogreffe dans la combinaison g _cnétique C:,H -'> CEA dans di verses 
conditions expérimentales: I. Animaux ayant subí u1e préimmunisation par une greffe 
préalable de peau de C3H. IL Animaux CEA greffés pour lére fois avec la peau de c,H 
(témoins). III. Idem aprés injection préalable d'extrait tissulaire splénique de C,H. 
lV. Idem que III chez les animaux ayant ret;;u, en plus, de la mercaptopurine. V. Survie 
de greffe chez les aimaux CEA ayant re<;;u une irradiation avec 450 r. VI. Idem que V 

plus injection préalable de 200 u. d'extrait tissulaire C,H (voir référence 4). 

une dose déterminée d'antigtme dont la grandeur varie selon la nature 
chimique de celui-ci et l'age de !'animal. Cette notion de quantité d'anti
gene est une donnée essentielle. Nous verrons qu'elle intervient aussi 
bien dans le cas de la tolérance immunitaire induite avec des cellules 
vivantes, que lors de l'administration des antigenes solubles. 

Il existe une autre forme d'inhibition immunologique qui, probable
ment, s'apparente, par son mécanisme, a la précédente, c'est le phéno
mene décrit par SULZBERGER 11 et CHASE 12 • Il est relativement facile de 
provoquer, chez le cobaye, une allergie dermique de contact par l'appli
cation percutanée ou intradermique de di verses suhstances chimiques: 
arsphénamines, chlorure de picryle, dinitrochlorobenzene, etc. Cette 
sensibilisation cutanée peut etre inhibée comp1etement lorsqu'on admi
nistre préalahlement 1a !'animal, soit par voie gastrique, soit par voie 
parentérale, la suhstance sensihilisante. L'état réfractaire ainsi créé 
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(• ) o.ns e s expériences, l'immunoparalysle a été indult pu.r un o.ntlg n llCJil 
upptt t'ont nv e l'antigene sensibilisant (voir plus loin: Spéclfl lt6 d ](L tol ro.n 11 
l n~tnunltntre) . 



TABLEAD 1 

Inhibition de la produotion d'antioorps oiroul.ants "in vivo" par un traitement 
immunoparalysant a l'aide de GGH. 

Les animaua: ont été sensibitisés soit aveo les GGB soit aveo la SAO pie. 

Titre d'hémagglutination 

Antigene immunisant 
Témoins Traités par les GGH 

512 -
1024 -·--

1280 
GGB pie. 1280 -

2560 --

2560 --
1280 -

Moyenne 1500 -
512 -

1280 -
SAC pie. 1024 -

256 -
1024 ··-·-

Moyenne 820 -

TABLEAU II 

Taux d'anticoprs synthétisés "in vftro" par les explants de ganglions lymphatiques 
prélevés le 9" jour apres la sensibit-isation ohez des cobayes témoins et des cobayes 

ayant subí un traitement immuno-paralysant. 
Les animaux ont été sensibilisés avec les GGB pie. 

Jours de culture 

Traitement 

3 6 9 12 

60 * 120 40 8 
160 240 80 8 

o 256 256 16 16 

(témoins) 160 360 60 32 
- 360 80 16 
172 384 32 16 
160 80 60 8 

Moyenne 161 257 51 15 
------

20 20 8 -
10 10 8 -

GGH 10 10 4 -
< 20 < 20 < 20 -
< 20 < 20 < 20 -

Moyenne 12 12 7 -

(*) Les chiffres indiquent l'inverse de la dilntinn ~o~•-··-
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TABLEAU ITI 

HypotMse sur l'évolution qualitative de l'immunité chez le Mammifere 

Phase immunologique Modalité de la réponse 

Période adaptative ou immature (in utero) Tolérance 

Période neutre Nulle 

Période de maturation (adulte) Sensibilisation 

i 
Jionne le rejet de l'homogreffe, se renforce au cours des jours qui 
¡~uivent la naissance et qu'en quelques jours il atteint son efficacité 

1 max.imale. . 
Ces observations amenent :a penser que l'évolution immunologique 

du Mammifere pourrait étre divisée en trois phases: 1) une phase 
d"'adpatation ou d'immaturité" immunologique qui s'étend jusqu'a la 
vie foetale et durant laquelle !'animal peut ,etre rendu tolérant a n'im
porte quelle substance antigénique. 2) une courte phase de "neutralité" 
immunologique qui se situe autour de la période périnatale, durant 
laquelle !'animal ne répond ni par tolérance ni par immunité; 3) la 
troisü~me phase est celle de la réaction immune de !'animal devenu 
immunologiquement mature. 

Cette hypothese de l'évolution qualitative de l'immunité, au cours 
de l'ontogénese, est basée sur les observations réalisées a l'aide de 
cellules vivantes. Mais ce modele expérimental ne se prete pas a une 
étude quantitative pour deux raisons: la composition antigénique des 
cellules n'est pas connue avec précision, ce qui ne permet pas de con
naitre le nombre d'antigenes injectés ni leur quantité; de plus, les cellules 
vivantes injectées continuent a se multiplier dans l'organisme de l'hóte 
immunologiquement immature, ce qui rend encare plus malaisé l'éva
luation quantitative des anUgimes présents. 

L'étude réellement quantitative, réalisée a l'aide des antigenes solu
bles tels que les antig1emes protidiques et polysaccharidiques, a montré 
que la tolérance immunitaire n'est pas un phénomene qualitatif et qu' 
elle répond a des lois quantitatives. Il existe, pour chaque antigene, une 
dose critique, qui varie selon la nature de l'antigene et selon l'espece 
animale. Au-dessous de cette dose critique l'organisme répond par une 
réaction de sensibilisation, alors qu'au desssus de cette dose, on obtient 
régulierement la tolérance immunitaire. La dose critique est indépen
dante de l'age et elle semble étre en rapport, d'une part, avec la vitesse 
du métabolisme de l'antig:Eme et, d'autre part, avec la masse des cellules 
immunologiquement compétentes. 

On a pu ainsi calculer que, chez la souris, la dose de polyosides de 
Pneumocoque, nécessaire pour induire la tolérance immunitaire est de 
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tion d'un antigene, quelle qu'en sois la forme par une réaction "sensibi
lisation" ou par celle de "tolérance". La nature de la réaction dépend 
de la dose d'antigéne ou plutót du rapport entre la dose d'antig(me et 
le nombre de cellules immunologiquement compétentes. 

Immunité et tolérance sont done deux réponses qualitativement 
différentes mais Iiées par un facteur quantitatif. 

Spécificité. 

La spécificité de la tolérance ou de la paralysie immunitaire est 
admise par presque tous les auteurs, car elle est étayée par una expéri
mentation aussi ample que variée. 

Les expériences classiques de MEDAWAR et collaborateurs 1 ont 
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Fig. 3.-Représentation schématique de la nature de la répo.nse immunologique en fonc
tion de la quantité de cellules immunologiquement compétentes i.njectées. 

établi que, seule, la peau provenant de la souche donneuse des cellules 
spléniques injectées au receveur a la naissance, est acceptée par celui-ci. 

FELTON 18 a observé que des souris rendues tolérantes 'a un polysac
charide d'une souche de Pneumocoque peuvent etre immunisées avec un 
autre polysaccharide d'un autre type. SMITH et BRIDGES 10 ont souligné 
la spécificité de la paralysie immunitaire induite avec des protéines 
sériques. Cependant les expériences réalisées avec LIACOPOULOS, indiquent 
que cette notion doit etre révisée 19, 20 • 

Il ressort de ces observations que l'administration, a des cobayes 
adultes, de doses élevées et répétées d'un antig?me soluble, -il s'agit, 
en l'occurrence, de protéines sériques- rend !'animal réfractaire a des 
doses sensibilisantes d'un autre antig?me, tel que l'ovalbumine. Cette 
paralysie immunitaire affecte non seulement la synthese d'anticorps 
circulants mais également l'hypersensibilité du type retardé. 
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Ainsi il est possible d'induire, en soumettant des animaux adultes a 
des injections de doses élevées et répétées d'une protéine hétérologue, 
un etat immunologique qui se ref1ete non seulement par l'abolition de 
la réponse immune a l'é,gard de cet antig€me, mais aussi a l'égard 
d'autres substances antigéniques, chimiquement non apparentées, ad
ministrées a des doses immunogimes. 

Hypersensibilité du type retardé 

On sait les relations qui existent entre l'hypersensibilité convention
nelle et l'hypersensibilité retardée. D'apres SALVIN 21 , UHR et PAPPEN
HEIMER 22 , la phase de production d'anticorps circulants est réguliere-

15 

9 
~ !O Trallés por SAB 

Trat1és por HGG 

... 
2,5 5 7,5 10 t'g SAC P•t 

Fig. 5.-Degré d'inhibition de l'hypersensibilité retardée (mesuré par le diametre de la 
réaetion dermique) ehez des animaux sensibi!isés avee la SAB pie. de eobaye ineorporée 
dans les adjuvants de li'reund par les injeetions répetées de doses élevées, soit de SAB 
de boeuf, soit de gammaglobulines humaines (Ineffieaeité a pcu prés complete de la SAB 
bovine, alors que les gammaglobul:nes humaines inhibent eomplétement la réaction re-

tardée u la SAB pie. de cobaye). 

eent précédée d'une phase plus ou moins prolongée d'hypersensihilité 
retardée a cet antigi:me. Il nous a paru intéressant d'étudier l'évolution 
de l'hypersensibilité retardée ú un antigene différent, chez des animaux 
soumis a un traitement immunoparalysant. 

Sans vouloir entrer, ici, dans des détails qui ont été rapportés 
ailleurs 19, 20 , je me contenterai de préciser les résultats essentiels. 
Une inhibition de l'hypersensibilité retardée a pu etre observée chez 
des cobayes recevant des doses élevées de protéines sériques hétéro
logues, a l'égard d'un antigene immunologiquement non apparenté, 
administré a des doses immunog€mes. Cet effet était surtout évident 
avec les gammaglobulines hétérologues, et lorsque le traitem2nt général 
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réapparaitre lentement pour atteindre la meme intensité que chez les 
témoins, environ deux mois apres l'arret du traitement (Figure 7). 

Conclusions. 

La tolérance immunitaire, induite chez le Mammifere a l'aide de 
cellules compétentes, et la paralysie immunitairc, créée par l'administra
tion d'antig:emes solubles, ne sont que deux variantes du meme phéno
meme biologique. Celui-ci traduit la perte de la capacité de l'organisme 
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Fig. 7.-Intensité de la réactio.n d'hypersensibilité retardée a des doses différentes de 
SAB pie. de cobaye chez les animaux sensibilisés a la SAB pie. de cobaye. En haut: ani

maux témoins. En bas: animaux traités avec les gammaglobulines humaines. 

de réagir, par une réponse immune ha:bituelle, aux substances douées 
de propriétés antigéniques. 

L'inhibition immunologique ainsi créée est d'origine cenb·ale ainsi 
que le prouve !'incapacité des cellules des animaux tolérants de synthé
tiser des anticorps correspondants "in vitro". 

La tolérance immunitaire n'est pas l'apanage des animaux nouveau
nés et elle peut étre régulierement induite chez !'animal adulte. 

La différence réside dans la quantité d'antigene requise, en relation 
avec la population des cellules immunologiquement compétentes. 
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taneously allergic to the antigen, not a single case of abscess resulted. 
The state of delayed hypersensitivity began usually 2 to 4 week:::; 

after the emulsion injection. It tended to persist and in sorne cases 
tested was still there after 1 1/2 years. Peripheral leucocytes of this 
induced sensitivity, when injected i. m. and i. d., transferred this de
layed hypersensitivity state to distal sites of recipients 2 • Quantitative 
titration (3 fold serial dilutions of the antigen) of the recipients in all 
instances showed a lesser degree of sensitivity than in the donors. Suc
cessive transfers (recipient to a second recipient) were not successful. 
The serum of delayed sensitivity donors was incapable of transfer. Punch 
biopsies of the sites of delayed skin reaction of donors and recipients 
taken at successive intervals after the injection showed a delayed onset 
of perivascular infiltration of mononuclear cells compatible with the 
cytologic picture of delayed hypersensitivity. Of the group of 47 nona
tapie persons, 18 developed an immediate hypersensitivity reactión, and 
8 both immediate and delayed. 

Atopic individuals who were injected with emulsions of antigens to 
which they were spontaneously sensitive never showed a delayed reaction 
to that antigen. A moderate increase in immediate reactivity would be 
difficult to show, although CoNNELL and SHERMAN 3 claim to ha ve de
monstrated an increase in reagin titer after injection of emulsified an
tigen. However, if atopic persons are injected with an emulsion of an 
antigen to which they have no spontaneous sensitivity about 95% 
(32 out of 34 in one series) develop an immediate sensitivity to that 
antigen. Neither delayed nor immediate hypersensitivity results from 
one or a number of injections of aqueous extracts of these antigens. 
The immediate hypersensitivity was transferrable by the serum, but 
not by the cells, to the skin of other subjects. The sensitizing capacity 
was destroyed by heat and the sensitized area was reactive for 2 weeks 
or longer 4 • Conjunctival instillation of pollen produced an immediate 
reaction in sorne of the immediate skin reactors, but nasal application 
did not provoke any visible effects. Immediate reactivity took a little 
longer to develop than the delayed, but had about the same tendency to 
persist. Of the 34 atopic subjects 14 also developed delayed reactivity 
and 14 a combination of both. Sorne developed delayed sensitivity as the 
first reaction, sorne immediate and sorne both at the same time. 

The failure to induce a delayed hypersensitivity skin reaction in the 
atopic person by an injection of an emulsified antigen to which they 
were already spontaneously sensitive raised a number of possibilities. 
That the atopic person is constitutionally capable of developing delayed 
hypersensitivity was demonstrated by producing a delayed reactivity 
in 8 out of 19 such subjects after an injection of an emulsified pollen 
to which they were not previously sensitive 5 • The local reaction produced 
by the incorporation into the emulsion of histamine or the pollen antigen 
to which the atopic subjects were sensitive, did not prevent the deve
Iopment of delayed reactivity to the new antigen. 

The question arises: Is the antigen consumed in the immediate an-
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t'epeated nasal packs 8 developed nasal symptoms delayed in onset and 
4 of these showed a positive delayed reaction on intradermal challenge. 
In the nasal reactors the nasal smears at 24 hours showed a preponde
t'ance of mononuclear cells and no eosinophiles. 

Twelve nonatopic subjects who had developed a delayed skin reac
tivity to pollen as a result of an injection of emulsified pollen extract 
were challenged with a nasal pack of the aqueous pollen extract. The 
opposite side of the nose was packed either with the extracting fluid 
or with a pollen extract to which the subject had not been sensitized. 
The procedure was conducted on a double-blind basis. Nine of the 12 had 
distinct symptoms on the side of specific challenge. Nasal stuffiness or 
rhinorrhea began 6 hours or later and disappeared in 48 hours. Nasal 
smears and punch biopsies of the mucosa showed virtually no change 
befare 6 hours. At about 6 hours symptoms began, the turbinates were 
slightly edematous and sorne polymorphonuclear neutrophiles were pre
sent in the secretion and in the hiopsy. At 24 hours the turbinates were 
edematous, the nasal secretion showed increase in mononuclear cells 
and the biopsy showed many mononuclear cells, mainly perivascularly. 
At 48 hours all findings had reverted to practically a normal state. 

The possible clinical implications of sorne of these findings are self
evident. We realize, howev·er, that there are sorne disturbing and puzzl
ing features. For example, the rapid reversa! of the delayed nasal reac
tion differs considerably from what one might expect in a delayed reac
tion. The absence of itching and sneezing in the nasal symptomatology 
is striking. And there are other features on which enlightenment is 
needed befare conclusions can be drawn. 
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IMMUNOCHEMICAL MEclfANISMS INVOLVED IN PENICILLIN. 
HYPERSENSITIVITY IN EXPERIMENTAL ANIMALS AND IN 

lruMAN BEINGS 

B. B. LEVINE. 

Assistant Professor of MediQine. New York University School of Medicine. 
New York, N. Y. 

In addition to its importance in clinical medicine, the human peni
cillin allergy system provi<l_es a comparatively well defined haptenic 
system for the study of fUQ.damental immune mechanisms involved in 
human allergic diseases. Also, the understanding of the mechanisms 
involved in clinical allergic reactions to penicillin would in turn allow 
for more rational approache~:~ to the prediction, diagnosis prevention and 
management of these dise~es. Penicillin allergies are, of course, im
mune diseases, i. e., they foll~w antibody/antigen reactions taking place 
in relation to tissue. Accor<lingly, the following kinds of information 
are important in elucidating their immune mechanism: 1, the chemical 
mechanisms of antigenicity_ of penicillin; 2, the antigenic specificities 
of immune responses to pem~min; 3, the kinds and quantities of antibo
dies synthesized in response~ the administration of penicillin and; 4, the 
relationship of the nature ot: the immune responses to the occurrence 
of clinical allergic reactions. Studies in experimental animals provide 
a basis for later studies in !:turnan beings, and broaden the biological 
significance of the results obtained. This paper will deal with the che
mica! mechanisms of antigeni~ity of penicillin, the antigenic specificities 
of the immune responses of ~uinea pigs, rabbits and human beings to 
administration of penicillin, our early views on the possible immune 
mechanisms involved in clini~al allergic reactions to penicillin, and the 
clinical implications of these \riews. 

Antigenicity of benzylpeni~illin.-In order for low molecular weight 
chemicals to induce immune r~sponses, they must first combine irrever
sibly with tissue macromolecu}es (most probably, proteins) to forro the 
hapten-protein conjugates Which induce the synthesis of specific anti
bodies. This view is widely accepted among immunologists, and is based 
on much data which show that of a large number of simple chemicals, 
only those which combine, tl¡rough covalent linkages, with proteins 
of with protein-model compoub.ds are capable of inducing immune res-
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of minutes 10, it would proceed very much slower at pH 7.5, probahly in 
the arder of 1/10,0001h as rapidly as at pH 11.5. 2. PG does rearrange 
to BPE under physiological conditions in vitro ", 8 and undoubtedly also 
in vivo. The rate of rearrangement in vivo is unknown. Based on the 
data of Eagle 11 and on arguments given previously 4 , it may be in as 
much as of 10 % per hour. 3. BPE is an exceedin,gly chemically reactive 
compound. In aqueous solution, pH 7.5 at 37°, it is hydrolyzed at the 
rate of 11 % per minute 6 , at least 550 times more rapidly than is PG 
under identical conditions 12• 4· Sensitization of guinea pigs (for aller
gic contact dermatitis) \ rabbits (for serum antibodies) 9 , 18 and human 
beings (for skin sensitizing antibodies 14 and probably also for serum 
7S and 19S antibodies 10 ) induces the formation of antibodies specific 
for a mixture of diastereoisomers of the benzylpenicilloyl haptenic group 
rather than for the a-diastereoisomer alone. If the "complete penicillin 
antigens" which induce antibody formation, were formed by the direct 
addition of the /3-lactam carbonyl of penicillin to amine residues of pro
tein, the resulting benzylpenicilloyl haptenic groups yvould be formed as 
a-diastereoisomers 15 • If the reaction proceeded through the intermediate 
formation of benzylpenicillinic acid, the benzylpenicilloyl groups would 
be formed as 10-diastereoisomeric mixture 6 • 

The finding that anti-PG antibodies are specific for a diastereoiso
meric mixture of benzylpenicilloyl groups is thus consistent with the view 
that PG combines with tissue proteins through the intermediate BPE. 
An unequivocal proof of this view, however, requires precise measure
ments of the rate of rearrangement of PG to BPE under conditions 
which simulate physiological conditions in vitro) e. g. the reaction so
lution should contain traces of Gu + + etc. These arguments given abo ve, 
although indicating that PG reacts with tissue proteins primarily 
through the reactive intermediate BPE, do not exclude the possibility 
that PG may also react directly with proteins to sorne extent. 

Antigenic specificities oj immune responses to PG in experimental 
animals.-Guinea pigs can be made allergic (contact dermatitis type) to 
PG by repeated percutaneous application of solutions of PG in a solvent 
containing the anionic detergent Tween 80 4 • 

The haptenic specificities of allergic contact dermatitis reactions 
were inferred from the patterns of allergic cross-reactivity among PG 
and its highly purified degradation products, as well as from the che
mica! reactivities of PG and its degradation products. The observation 
that .groups of guinea pigs sensitized with PG or with BPE hoth give 
identical allergic reactions to patch tests with PG and with BPE (i. e., 
the two groups of guinea pigs are "allergically equivalent" see ref. 4 for 
more detailed descriptions) indicates that the allergic contact reactions 
are specific for the diastereoisomeric benzylpenicilloyl groups. In addi
tion, specific allergic cross reactivity among PG, sodium benzylpeni
cilloate and D-penicillamine is observed 4 • These data and the finding 
that benzylpenicilloate reacts wtih cystine (through the intermediate 
formation of benzylpenamaldic acid-cysteine mixed disulfide) to form 
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the lysine side chain, and possibly also for structural configurations of 
as yet undefined autologous protein carriers to which benzylpenicilloyl 
groups are 'bound. No antibodies specific for the benzylpenicillenic acid 
mixed disulfide or the D-penicillamine mixed disulfide haptenic groups 
were detected in rabbit anti-PG sera by precipitation and by PCA 9 , 1\ 

nor could indirect evidence of antibodies specific for the D-benzylpen
amaldic acid-mixed disulfide haptenic grou¡:; be obtained 9 • Deweck 19 

stated that he has detected anti-henzylpenicillenic acid disulfide anti
todies in rabbit anti-PG sera, but no supporting data was .given. 

Antigenic specificities of human anti-penicillin antibodies.-On an 
operational hasis, 2 different classes of anti-PG antibodies can be de
tected in human beings, i. e. skin sensitizing antibodies and serum anti
bodies detectable by passive hemagglutination. From studies in other 
antigenic systems, skin sensitizing antibodies are believed to be ylA glo
bulins 2 \ 22 , Anti.genic specificities of skin sensitizing antibodies can be 
studied by direct skin test for wheal-and-flare reactions, and by passive 
transfer of sera from patients with recent allergic reactions to the skin 
of non-sensitive human recipients. 

Threé kinds of antigenic specifities of skin sensitizing antibodies ha ve 
been found by these studies: l. Benzylpenicilloyl-specific antibodies were 
detected by direct skin tests 9 , 14 , 23 and by passive transfer techniques 17• 

Skin test reagents which can be used for detection of benzylpenicilloyl 
(BPO) specific antibodies are multivalent BPO-haptens such as BPO-pro
tein conjugates and BPO-polylysine. Succinylated BPO-polylysine con
jugates of poly-L-lysine and poly-D-lysine appear, at present, to be the 
most useful clinical reagents for the detection of BPO-specific skin reac
tivity. They are effective elicitors of BPO-specific wheal-and-flare re
actions 2 \ 1 \ they are virtually non-irritating, and they are incapable 
of inducing immune responses in experimental animals 10 , 21 , 2 ", and pro
bably also in man. BPO-specificity of these wheal-and-flare reac
tions 9 , 14 , 17 , 23 as well as specificity for a diastereoisomeric mixture of 
BPO groups 14 was confirmed by hapten inhibition experiments, using 
benzylpenicilloyl aminocaproate '" as the univalent hapten. Other ex
periments indicate that the anti-BPO skin-sensitizing antibodies show 
specificity also for structuJ:"al configurations of the autologous carrier 
proteins which induced tile synthesis of antibody (carrier specificity) 14 • 

Carrier specifity toward human serum alhumin was indicated in one 
patient 14 , toward human gamma globulin in another 9 , and to as yet 
unidentified proteins in others 14 • Since skin sensitizing antibodies may 
mediate sorne kind of allergic reaction to penicillin, the indication that 
anti-BPO antibodies are specific also for structural configurations of 
homologous proteins would suggest that sorne allergic reactions to pe
nicillin are, in part, auto-immune diseases. The exact clinical significance 
of carrier specificity is not yet known. 2. Another group of patients show 
specific wheal-and-fl.are skin reactivity by direct skin test to crystalline 
potassium benzylr:enicillin (KPG) and to crystalline sodium benzylpe·· 
njcilloate (free from PG impurity) 10 , 14• Two of these patients (out of 
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termining whether a patient in whom is present the immunological fac
tors necessary to develop an allergic reaction, does indeed develop an 
allergic reaction. 

It appears probable, at the present time, that immediate systemic 
allergic reactions to penicillin are mediated by skin-sensitizing (y lA) 
anti-PG antibodies. This statement is based on the following evidence: 
Siegel has reported that all of 18 patients with recent immediate sys
temic reactions to penicillin contained in their sera, skin-sensitizing 
anti-PG antibodies demonstra;ble by passive transfer 33 • In addition, 
6 other patients with this clinical history all showed direct wheal-and
fiare skin reactivity to penicillin skin-test reagents 2~. This clase asso
ciation of anaphylaxis and the presence of skin-sensitizing antibodies 
has been found in other antigenic systems in human beings 34, and in 
other mammalian species 35 , 36 • Of interest are the findings that the an
tigenic specificities of skin sensitizing anti-PG antibodies from patients 
with immediate systemic allergic reactions were mainly to the minar 
antigenic determinants (i. e. skin reactions were evoked by skin test 
with KPG alone, or by KPG and sodium benzylpenicilloate, see above) 
and only comparatively rarely to the benzylpenicilloyl haptenic 
group 1\ 17, 33 • The presence of BPO-specific skin sensitizing antibodies 
does not necessarily mean that a patient will develop an immediate syste
mic reaction on administration of penicillin. RYTEL et al. 37 reported that 
none of 26 patients with strongly positive wheal-and-flare reactions to 
penicilloyl-polylysine, and who were immediately thereafter injected 
with 1.2 million units of benzathine penicillin developed immediate syste
mic reactions, although 2 of the 26 d-;;veloped late urticaria! reactions. It 
is possible that these patients were protected from immediate systemic 
reactions by the presence of circulating "blocking" antibodies (7S and/or 
19S) of the same haptenic specificity. No prospective studies are yet 
available correlating the presence of skin-sensitizing antibodies of minor 
antigenic determinant specificity to the occurrence of immediate sys
temic allergic reactions. 

The immune mechanism involved in late urticaria! reactions, in 
serum-sickness-like and in other types of late allergic reactions have 
not as yet been elucidated. Since only 50-80 % of such patients have 
detectable skin-sensitizing antibodies 14, immune mechanisms other than, 
or in addition to those involving the participation of skin-sensitizing 
antibodies may be involved. 

Olinical lmplications.-An important clinical application of these 
studies is to detect those patients who will have an allergic reaction 
upon the administration of penicillin. From the considerations discusse( 
above, patients who are liable to develop immediate systemic allergic 
reactions should show wheal-and-flare reactions on direct skin testing 
with the proper antigenic reagents, providing that the patients are 
physiologically capable of manifesting such skin reactions. The a vailable 
data on the antigenic specificites of skin-sensitizing antibodies found 
in patients with recent immediate systemic allergic reaction to peni-
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cause both compete for a limited number of attachment sites on the cell. 
Competitive inhibition by serum globulins can thus be regarded as evi
dence for antibody attachment to specifiic receptors. 

lnhibition of the Effects of Soluble Complexes by Globulins. 

It is interesting therefore that the action of soluble complexes can 
also be inhibited by serum globulins. This has been demonstrated for the 
cutaneous reaction12 and also for the broncho-constrictor and histamine 
releasing effects in the perfused lung. The globulins of non-sensitizing 
species e. g. bovine are not inhibitory. Presumably the same mechamsm 
of competition for receptors operates as in anaphylactic sensitization. 
This implies that soluble complexes, like anaphylactic antibody, undergo 
cellular attachment, with the difference that the union of antigen with 
antibody precedes cellular fixation, whereas in anaphylaxis it follows 
fixation. 'fhe union of antigen with fixed antibody in the anaphylactic 
reaction leads to the activition of a cellular enzyme system (as explain
ed below) hut no comparable studies have as yet been carried out with 
soluble complexes. 

Although this hypothesis is attractive it needs further experimental 
support. Thus it will be necessary to carry out a detailed comparison 
of the effects of inhibitors on the anaphylactic reaction and that of 
soluble complexes. lt could be objected that the broncho-constrictor 
effects of soluble complexes occur too rapidly for cellular attachment 
to take place but it is now known that even passive sensitization may 
occur rapidly. Recent studies of passive sensitization in vitro have sug
gested that it is a two- stage process consisting of a fast reaction with 
low activation energy which represents attachment to receptors initially 
free from globulins, and a slower reaction with high activation energy 
requlred for attachment to receptors initially occupied by the animal's 
own gamma globulins 18• T'he bronc'ho-constrictor effects of soluble com
plexes in the perfused lung may involve only receptors which are initiaiiy 
free. This might explain the experimental findings that soluble complex
es are most effective after a period of intensive preliminary perfusion 
with Ringer which would tend to wash away any globulins attached to 
the tissue 3• 

The effective amounts of antibody in soluble complexes are only 
slightly more than those required in passive sensitization. Any differ
ence can be explained by the fact that in passive sensitization the an
tibody has time to become firmly attached to the cell (possibly by mul
tiple attachment) and hence is more effective. With regard to the func
tion of unbound antibody it is possible that this may either induce or 
protect from anaphylaxis d?pending on whether its ratio with antigen 
yields soluble or insoluble complexes. 



.. -.a.N;• ; '"t1Hn11111(t()n ~tn A naphyla.-x:is. 

t•l11l'll"i ' wol'lc on Lh isolated guinea pig lung sugg st d a sUgh t but 
1 ull'llllll In t· 111:1 in oxygen consumption during the anaphylu tJ 

111111 ll11n w", ~~ . 'It s med possible that the smallness of this ff ct wuK 
d1111 lo 1 ho small proportion of cells participating in the anaphylu ·tl 
Pl'll OAH. However, in later work in which isolated sensitized rat mnH 
1 1i iiH w r us·ed, aU of which might be expected to participat in th 
1'1 nction, and their oxygen consumption measured by a micromanom • 



78 11. o. se 111 Lll 

trie method, addition of antigen caused no increase in oxygen consump
tion 13 although histamine release could be demonstrated. 

Effect of Oxygen Lack. 

The early finding 21 that histamine release from .sensitized guinea 
pi,g lun.g suspended in Tyrode solution is diminished in the absence of 
oxygen has heen confirmed 7 hut the concentration of oxygen must be 
reduced to a very low level to obtain a substantial inhibition. In other 
species .e. g. sen.sitized rat lung, oxygen lack alone does not inhibit unless 
glucose is also removed 6 • Addition of glucose immediately restares his
tamine release even in the absence of oxygen. In isolated rat mast cells 
a substantial reduction of histamine release can only be obtained by 
the combined effects of oxygen and glucose lack and the application of 
a thiol compound 22 • 

It seems obvious that we are only at the very beginning of unra
velling the metabolic mechanisms involved in the anaphylactic reaction. 
At this stage only provisional conclusions can be drawn. The evidence 

· so far seems to suggest that although molecular oxy,gen may not be a 
rate limiting factor nevertheless the anaphylactic reaction is basically 
an energy requiring process. 

Release of Active Substances. 

It is not proposed to discuss in detail the release of pharmacolo
gically active substances in anaphylaxis. A feature of experiments on 
sensitized isolated preparations e. g. the isolated human bronchial 
chain 23 has been the much greater activity of antihistamines against 
histamine added to the bath than against the antigen. Several expla
nations can be proposed for this discrepancy: 

1. Histamine released from mast C·ells impinges on smooth muscle 
cells in very high concentration. 

2. Substances other than histamine are released. 
3. The reaction of antigen with antibody attached to a smooth 

muscle cell may actívate the contractile mechanism directly without the 
intervention of pharmacological agents. 

Indeed, all three factors may operate to,gether. 

CüNCLUSION 

The anaphylactic reaction is bein.g studied increasingly at a mo
lecular level. At this lev·el the effects of antigen-antibody complexes 
and classical anaphylaxis do not appear fundamentally different since 
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LJi~S ANTIGENES DANS LES MALADIJi~H A J.J.li:JU :lt~l Jli:H 
DU TYPE IMMEDIA'I' 

J. DUCHAINE 

Bruxelles. 

Avant d'aborder ce vaste domaine que com.¡t.il.uc• l'í·l udc• dc•11 111111 
¡:l·~tc•s, il est prudent de préciser l·e sens des mohl qui Hc't'olll l'lltployc'•t~. 

Un antigime est toute substance qui entraine lu fonrml ion d'1111 1111 
1 il'orps spécifique dans un organisme. La signification d"'allc•t·g-c\tw" l't11 
plus restrictive mais, comme nous nous occupons ici seuknw11t dc• plu'· 
nomEmes allergiques, on peut dire qu'ils sont synonymes. Lc•H t•(,twl o~c\ 
"''H sont les antigemes qui déterminent l'apparition de rl~ag-iw•H, 111111 
mrps humoraux qui apparaissent spontanément chez les alll't'g'ÍIJIIC'H 111 o 
r.icJues. 

Si nos connaissances sur l'antigénicité ont fait róeemml'lll. d1•H pt'o 
gt'cs remarquables ,grace surtout .a la mise au point dc~ tiOIIVI'II•·rt ll'l'h 
11iques immunochimiques, ~alheureusement, on ne JWUI. clit'l' 'JI'" 1'c•r1 
1 ravaux aie déja trouvé leur application dans la cliniqlll' nllc·t·¡.:lqtt•• 
c·ourante. Ce que nous savons sur la biochimie et l'imrnttllolo,¡:l1• .¡,,,, 
rl~actogi:mes les plus communs et sur les conditions de la sc'IIHihililllll lo11 
•·hez l'homme esta peu pres ce que nous en connaissions il y a t.t·c·lllc· 111111. 
1 :n des obstacles majeurs réside toujours dans l'obligation d'c•xpc'•l'intc•ll 
IPr sur l'homme et surtout, dans l'échec de toutes les tcnt.at.ivc•H 1•111 l'c' 

¡trises jusqu'á maintenant pour analyser et purifier les c•xt.1·n.iiH 111111 
¡Jniques le plus courants. On comprend ces difficultés lonlftll'oll tudl 
que les allergimes constituent en réalité une mozaique complc•xc• "' qu't't 
c·t{ assemblage d'antigEmes doit nécessairement correspondrc• In. 111111 
1 1 piicité des anticorps. 

La réaction cutanée de type immédiat représente le typl' 1 de• tu 
11ouvelle classification de CooMBs et GELL 20 ; elle est appelóc~ "n.tlltphy 
la.ctique" et caractérise deux groupes de maladies allergiqueH do11l l'l111 
r.ortance clinique est inégale: les affections anaphylactiquc~H g-c'•nc'·t·n 
1 i:-~ées, dont l'anticorps majeur est une précipitine qui pcut. i~t.t·c• nti11•· 
•·11 évidence in vitro et les maladies anaphylactiques locales 1111 nlnpl 
cpws, provoquées par des anticorps, les réagines, qu'on n'a pu cll•c·c•lc•t' 
,IIIHqu'á ce jour, et, encore, qualitativement, que par les cutir<·nc•l intltt 
,,u in v"ivo par les P:RAUSNITZ-KüsTNER. 
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Néanmoins, des recherches récentes pour mcttrc fin a cctte Hitua
tion semblent etre pleines de promesses. NOAH 34 mesure la libération dt• 
l'histamine des leucocytes dans un sang humain contenant des réagi
nes et mis en présence de l'allergime. MILLMAN et al. 33 utilise une glo
buline anti-humaine fluorescente et, avec l'allergene de Lolium multi
florum) il obtient une concordance presque parfaite entre ces épreuves 
et le résultat des tests cutanés. Ces recherches sont encore fort délicates 
mais on peut espérer que la technique étant devenue plus aisée, les al
lergistes seront délivrés du lourd handicap que constitue le PRAUSNITZ
KüsTNER) épreuve peu maniable et qui n'est pas exempte de dangers 
(hépatite infectieuse). 

Bien que quelques haptenes, que certains polysaccharides microbiens 
puissent donner des réactions immédiates, dont la signification est dif
ficile a interpréter, leur étude rentre plutót dans le cadre des antigenes 
a réaction retardée et nous ne l'aborderons done pas ici. 

Les allergEmes atopiques ont en commun diverses. propriétés qui, mal
heureusemcnt, ne peuvent etre précisées par la chimie, la physique ou 
la biologie. 

Ce sont le plus souvent des protéines a l'état colloidal ou des poly
saccharidcs de poids moléculaire élevé et qui ne passent pas a travers 
une membrane de collodion. En-dessous d'un poids moléculaire de 40.000, 
les antigimes ont un pouvoir antigénique faible mais celui-ci augmente 
avec l'accroissement du poids moléculaire ou lorsque la molécule anti
génique est adsorbée sur une grosse particule comme le collodion 9 • Néan
moins, les recherches récentes de MAURER 31) sur l'antigénicité des poly
meres synthétiques d'acides aminés, a montré que le poids moléculaire 
n'avait pas toute l'importance qu'on lui avait attribué. 

La molécule protéinique est formée par une chaine peptidique de 
différents acides aminés dont le pouvoir antigénique dépend de sa for
mule spatiale et du nombre de groupements réactifs libres (NH2 , SH, 
COOH) qu'ellc contient et qui se combineront avec autant de molécules 
de l'anticorps. En fait, les groupements NH2 jouent un role mineur tan
dis que les groupements COOH ont une importance plus grande, com
parable a celle des acides aminés 40 • Mais ce sont surtout des polysaccha
rides avec un petit élément polypeptide eo. 

Les allergenes sont des antig{mes médiocres. Il est impossiible de 
sensibiliser artificiellement l'homme a une substance aussi commune 
que, par exemple, le pollen, mais on peut aisément le rendre sensible 
au s-érum de cheval, a certains médicaments ou extraits biologiques. 
Comme l'a remarqué CRIEP 9 ) l'état hypersensible a plus de chance d'ap
paraitre si l'antigene est une substance étrang·ere et inhabituelle. Néan
moins, le fait que la grande majorité des individus, malgré les occasions 
de se sensibiliser qui leur sont offertes a chaque instant de leur exis
tence, ne deviennent jamais allergiques, ce fait montre l'importance d'un 
facteur génétique, peut-etre héréditaire, comme moteur de l'allergi
sation. 
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.,. 11 11, du·;.-. l'individ11 normal, d'lllll' ada.ptalion hannollil'lllll· 1111 
"'· 11 1111d11ulll, 1111 lt•H nllt•rg·iqw•H Ht•rail•nl.-iiH vieliiiii'H d'lllll' 111111111 ion 
"'" 1"1~~~' q11i lt·H do!.<•1·ait. de· In Jaeult.ú d<~ pouvoir m:.faboli:u·r· l'u11l 1 
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"""""·~· Hllt•1·,;~·iqtw'? C'c::~t ce qui res::~or·tirait deH <·x¡.bril•nt~t·H dt• l.r·:-

, 1 '1 '''· HIIJ' dt•::~ cobayc::~ de raccs impureH <'11 ut.iliHHIII d1•H ¡•onjllgllt'-11 
,., l1ald1··nt·H de la poly-L-lysinc"". 

11 l'id proba.:tlc que nous devons étendrc el'l.lt• l~lllldllllillll i1 1111111 11'/1 
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· d•¡ll•·, ~:i lt~ur formule nous est actlwll!~m<•nl iii<'Hillllll' du11r1 Jl1'o•rtqll1' 
1 '". lo-:> <~:ts, ce fait est d'autant phtH t'l'g'1't•ttahlo· qu'il 11111111 111!•·1 dil 
·•~ 11111\'1'1' la dégradation que subit el'! 11111 ig-1\111' darut l'oq:u11111111•· ,.¡ 11'11 
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11 1·sl de tradition en allergologic d1~ elnHHI'I' I1·H u.lll'1'~:o'·lu'fl lll'lolll l•·111 
1·1 11\'l'llance et la voie de pénétration dan::~ l'or·gnlliHII11'. No1111 11111'111111 
'"":ll lt•H pneumaller,g?mes, les trophallcrgi:mc::~, de. l.u. t-~•·ulo• l'lurtrtil i•·u 
""'' q 11i serait entierement satisfaisante dcvrait i~t.r·,. lmH:···· Hlll' lu lm 
11111l1· ehimique. Comme celles-ci sont inconnUl'S, nouH pc'll'1111111 q11•· lu 
1 ln::::if'ication ne peut avoir d'autre but que de faeilit<·r· h·H l'l'l'hl•t'l·h•·ll 
1 l11dog-iques en dressant un catalqgue des rcnscigrwnwniH Hpo'•l'il'lqul'rt 
IJIII' nous fournit l'interrogatoire de nos malades. NmtH I:IÍJIIII'I'II111t d·· 
1 ,¡~·· ici les allergimes alimentaires dont le domainc pr·a.t iqll1'1111'111 llll1111 
k d. dont l'in:fluence, en fait fort secondaire, ont: <~U t~ollll111' I'J'I'I'I d',.l•ll 
'"~'~·ir le prob1eme. En fait, sauf chez les enfa.nt.s, kH a.fl'1·<·l i111111 dlll'tl 1111•• 
ll'nphallergimes ressortissent presque toujourH a.ux l't•ul'l iwu1 1·1·1 un le··~·~~ 
e 'Jt,·:~. les rares malades qui présentent des troubi1•H qui nuiv•·11l i111111•• 
ol•:iiPment l'ingestion d'un aliment (urticaire deH J(~vr·<~H. o1·1h.,1111' d•· l)11i11 
1·lu· etc.), la relation de cause a effet est si manifPHI.P !'1 lo• l'l'l111'dl• 111 
1'\'ident qu'il est exceptionnel qu'ils estiment devoir <~n phiH I'OI11111Ito·1· 
1111 médecin. 

La classification que nous proposons et dont le but c::~t. c•HHI'III ¡,.IJ,. 
l,ll'nt pragmatique, comportera done trois classes comprenant.: 

l. les aller.gi;nes de la vie courante (poussieres dome::~l.iqw·H, pn1lt1 
1 1': mimaux, pollens, moisissures etc.) , 

2. les allergenes de la vie professionnelle1 

3. les allergénes médicamenteux1 que nous réduirons il:i a11x ru•11l11 
J'l'oduits biologiques qui provoquent des réactions immédia.t.1•H. 

1." Les Allergenes de la vie courante 

. \ . La poussiére domestique. 

C'est certainement 1' allergene le plus important, le plus ri~pa.tuld 
~·t. en meme temps, le plus mystérieux. Il est constitué par un<~ Hllh 
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stance antigénique propre et non par l'addition de divers allcrg€mcs 
domestiques comme on le croyait jadis 19• 

La poussiere allergénique se forme a partir des plumes, du kapok et 
surtout, des déchets de cotan vieillissants. Les fibres neuves de kapok; 
les plumes fraiches n'en contiennent pas mais elle apparait au bout de 
4 a 6 mois 8 • Les déchets de cotan se composent des fibres courtes car 
les fibres plus longues sont utilisées comme textile. Rappelons que chi
miquement le cotan est constitué de cellulose presque pure avec des 
traces de cire et de graisse. On ignore par quel processus ces substances 
non ant~géniques vont donner naissance a un nouveau produit qui, lui, 
sera antigénique. On a incriminé l'action des moisissures et de certains 
microbes mais il n'existe aucune corrélation entre les réactions cuta
nées a la poussiere et celles a diverses moisissures 60 • DAVIES 10 a mon
tré que des extraits de poussieres sur lesquelles avaient poussé des 
moisissures n'étaient pas plus allergisants que les poussieres qui en 
étaient dépourvues. 

Le facteur allergisant semble etre le meme dans tous les pays et 
dans toutes les parties du monde. Mais la poussiere des habitations si
tuées au-dessus de 1000 m. d'altitude est moins active que celle pro
venant des plaines 5 \ 36 • Une température élevée, un climat humide fa
vorisent la production de l'allerg~Eme. Ceci explique pourquoi on peut 
constater des différences sensibles entre des échantillons récoltés dans 
diverses régions d'un meme pays ou meme, dans les différents quar
tiers d'une meme ville. La poussi1ere récoltée dans les habitations situées 
le long des rivieres, des cours d'eau souterrains ou des égouts a ciel 
ouvert ou dans les maisons des malades sensibles sont les plus antigé
niques •4, ao' 51. 

HALE et CAWLEY 22 estimant que le vieillissement et l'humiditó 
n'étaient pas les seuls facteurs en cause dans la production de l'aller
gene a partir des déchets de cotan, ont soumis a extraction des échan
tillons récoltés a des moments variaJhles. Ils ont constaté des différen
ces notables entre les extraits mais, contrairement aux prévisions, les 
échantillons les plus agés ne se montrerent pas les plus actifs. Les au
teurs formulerent l'hypothese que la dégradation de la cellulose, qui 
donnera naissance a l'allergene poussi,ere, débute des la récolte, slir 
le terrain meme et dépend peut-etre de l'action du soleil et de cet en
semble de micro-organismes (moisissures et bactéries) que les fermiers 
appelent cavitome. Ces organismes ne ressemblent en rien a ceux (moisis· 
sures allergisantes et microbes banaux) qu'on avait accusés auparavant. 

Bien qu'on ignore toujours le composition chimique de la molécule 
porteuse du pouvoir antigénique, les travaux les plus récents semblent 
montrer que l'allergenes, tel que nous l'utilisons, est formé d'un mé
lange de divers polysaccharides et de polypeptides 21 • Il résiste a la tryp
sine mais est détruit par la pepsine •. La composition varie suivant la 
provenance des poussieres. V ANNIER et CAMPBELL 58 ont trouvé 5 % de 
polypeptides et 95 % de polysaccharides. Il semble bien que la molécule 
antigénique provienne de la fragmentation d'une molécule inactive, de 



1" lld11 rnoli~eulait·p idcvú, pl'obabh~mtmt. pal' hydrolyHc I'IIZ,YIIIII.I iqu¡• d'ol'l 
¡:lrro· rniembienne. Cdtc hypothcse cst renfm·eóe pu.t·l't•xpí~t·h·tu~,. d1• Lu•:'l' 
,., : 1'1 lti•:Im ~ 7 qui ont pu rendrc antig{niqm~ un t•xt.mit ilmdif pn.l' h.v~ 
dl'ol.,VHI~ partielle a l'hydroxyde de lharium . 

. Jwo~qu'a ce jour, toutes les tcntatives dcstim\~s it puf'ifi¡•r lt•H ¡•xl.t·nilr-1 
poiiHHi(h·es n'ont pas permis d'isoler la fl'action qui HI'Uh• Hl't'nit. dolí•1• 
du pouvoir antigénique. Memes les extraits les pluH "put·H" ~~olll)ll'l'lllll'lll 
tl1· nombreuses fractions dont la majeure partil~ Holll. u.lii'I'KÍ•Jiiqiii'H. 

Les extraits commerciaux que nous utiliHonH pom· h·H 1 1'1111 l'llll'llhl 
nunt non seulement un mélange complcxc d'nii<'I'J-:'1\tiC'H 11111 it1 i ht 1'1111 1 1t•11 

rll'nt en outre de nombreuses substanct'H non-u.lh·q.~irulllll·rt qul JI''""''"' 
pl'ovoquer un syndrome de typc infcct.it•ux H.VI't~ fh\vl'l', d1111ll'llnt 1'111111111 

1 oúlcs, céphalées 49 et qui ressemblc fol't.. 1'1. 1111 duw h lrtl lllnlulqtll' tn•uli•ri• 
l.'a.bsence des troubles caractéristiqm~H dt· l'nlh•t'KÍI· dil'1'1'•t'••lll'lt• l't' "'·"'' 
dl'ome de la réaction générale qui apparait apr·1\H 11111' llljl'l'l '"" tr·up 1'1111 
l'<·ntrée de solution désensibilisante. D'ailleut·H, I'I•:'I'I-atKoN d 11/. •' o11l dít 
couvert dans l'extrait purifié de poussieres un fn.dt'llt' pt·i•HI'IIInul l'ue~ 
1 ivité d'une endotoxine. Cette propriété cxpliquemit. ~~~·r·t.u.illr-1 I'Í•uullnlll 
l'avorables paradoxaux, obtenus en traitant avcc deH <·xt.t·n.iiH de• powt
Hieres des malades atteints de bronchite chroniqm~ ou d'n.Hihu11• it~fe•c·
l.ieux. 

Ceci, et d'autres fait difficiles á expliquer, nous porl.e h c~l'llit'l• que•, 
pour une raison ou une autre, l'allergene "poussil~l'l~" H<' diHI iiiKUe· dt•tl 
autres substances allergisantes que nous connaiHsonH 1'1. que• 1'1'11 1• di f 
férence ne tient pas seulement a une différcncc dn.nH In. fot'lllllll• e•hltttl 
que mais aussi a un mode d'action qui, probabh•mt·nt., 11'dlii•ll purt ttl r·lc• 
tement au schéma de la classiqu~ réaction anti.giHH'-n.lll ie•oi'PII t 1'11" q11co 

uous la connaissons. 

B. Les pollens. 

La pollinose est la premiere en date et la plus typiqu<~ d1•H nmlndlt•tt 
qu'on a pu rattacher a un mécanisme allergique. De ce fait, 1<' poil1•11 dt•rt 
différentes especes a été l'objet de recherches étendues dtUlH 1<' hui d'e·u 
étudier la composition chimique et de découvrir la raison poli!' hrqtJe•lie• 
tel pollen se révelE~ sensibilisant alors qu'un autre polleu, ¡uu·J'oiH el•· In 
meme espece, se montre inactif. Jusqu'a présent, aucun d1• e~<·ll clt•llx 
points n'a été élucidé et la réponse parait encore fort éloign{!e'. 

La raison en est que, ce que nous appelons antigene poilt•JI, I'HI •·u 
réalité une mozaique d'allergenes et qu'a celle-ci doit nóec·HHniJ·PuH•III 
eorrespondre un faisceau d'anticorps dont la composition vur·i«'l'll. Hl'lou 
l'individu. Si A et si B sont tous les deux sensibilisés au poli«·n cl1• lu 
Dactyle, cela ne veut pas dire que tous deux prése:ritent rigout'«'IIH«'IIII'III 
la meme image immunologique. Parmi la multitude des allerg{~JII'H CJII' 
offre le pollen de la Dactyle, le choix de A n'a pas nécessairement. Hí• '" 
meme que celui de B. La pollinose est une maladie personnclle, indlvl 
duelle, ou le degré de sensibilité aux diverses fractions allcrgl~nle¡III'H 



88 J. lJtJCliAINI•: 

contenues dans le pollen variera d'un malade a l'autre. Ccci nous pcrmct 
de comprendre le phénomene de la sensibilité croisée qui existe entre de 
nombreuses especes et notamment, chez les graminées. Mozaique anti
génique probablement complete chez la plupart des especes de cette fa
mille mais incomplete, semble-t-il, chez Oynodon dactylon et Sorghurn 
dont les pollens donnent peu de réactions positives chez les individus sen
sibilisés a tous les a u tres pollens des graminées 50 • Ce phénomene per
met de comprendre certaines réactions positives mystérieuses qu'on ren
contre parfois au cours d'un examen allergologique courant. Réaction 
isolée, en-dehors de tout contexte pathologique et qui ne correspond a 
aucune sensibilité clinique décelable. S'agit-il d'une allergie latente, 
d'une sensibilité croisée, d'un allergene inconnu? Disons plutob allergie 
a une fraction d'un antigene dont nous connaissons grosso modo 
!'ensemble mais dont nous ignorons le détail· 

L'analyse chimique des extraits de pollen a donné des résultats qui 
varient suivant les auteurs. Pour PALMSTIERNA 38 , l'allergéne du Phleum 
pratense aurait un poids moléculaire supérieur a 40.000. RICHTER et 
SEHON 45 ont isolé un pigment et un peptide compasé de huit acides ami
nés; le pigment ne jouerait aucun role antigénique. AUGUSTIN et HAY
WARD 2 ont analysé les extraits de pollen de la Fléole et de la Dactyle et 
en ont isolé deux allerg,enes principaux, 10 allergenes secondaires et 
deux fractions qui ne sont pas antigéniques. 

Mais, se demande FRANKLAND Hl, ces antigimes précipitants repré
sent-ils réellement les antigenes responsables de la sensibilité cutanée? 
Probablement pas, car les extraits de pollen peuvent etre portés a 100° C 
pendant 10 minutes sans subir de diminution de leur pouvoir allergé
nique. 

BIEBERDORF et al. 6 ont déterminé le contenu en acides aminés de 107 
pollens par chromatographie sur papier. Le nombre de ceux-ci varie de 
4 a 19 suivant les familles et meme suivant les especes d'une meme fa
mille. Il semble qu'il existe une relation directe entre la quantité d'aci
des aminés et le pouvoir allergénique du pollen, ce qui ne veut pas dire, 
bien entendu, que les acides aminés sont la cause de la pollinose. 

Néanmoins, la composition chimique des pollens capables de sensi
biliser ne parait pas différÉmte de celle des pollens qui ne sont pas 
allergisants et notamment de ceux qui ne remplissent pas le premier 
postulat de Thommen. L'exemple classique en est le pollen de pin. Mais, 
PANZANI a publié récemment deux cas de pollinose indubitable a cet 
abietacée avec sensibilisation certaine a différentes variétés 37 • Ce qui, 
une fois de plus, nous prouve que, en allergologie, les "regles" qui nous 
paraissent les mieux établies doivent toujours etre interprétées en tenant 
compte de ce facteur imprévisible que constitue l'agencement person
nel des anticorps chez chaque individu. 

Existe-t-il non seulement une susceptibilité individuelle mais encare 
une susceptihilité (ou une résistance) plus générale quise manifesterait 
chez tous les indivldus d'une meme régioii? On pourrait le croire en 
comparant les habitants de Barcelone a ceux de Londres. Ces derniers. 
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"' ''o" l'lll'l'llll'nl. H!'nHibkH au polhm du plni.II.IH' hit•n IJih· t'I'H urht·c·H 
¡, ·.' w1!1 :uu· lt·ur· ville pluH de polleo qtw t.oui.1•H h•H gTHillllll.'l'll 1'11 
~- 11 d tlt -~ 1 1 "1 ¡,¡. 

1 • 1 ""''" d'Ambro::;ia compt'l'lld li!W l't•ad ion 111111-l.lial:·rmhlc· l'ol'llll•l' 
1 ,.¡ 1 :1:1cdmridcH neutres d acideH Pi: dont. h• pouvoir 11.111 il'J·uiqlll' 1'111 

'· '' , ". L'allcrgt.me se trouve danH Jp eylorlaHmt• 1'1. non dnlt:l l1· 111<'111 
'' Oll· clu grain de rollen''"; cepcndant, h·H l'<'lliii!'H 1'1. II'H 1 i~:I'JI 1'11 l'l'll 
• . IIIO'I:ii1•nt aussi mais en bcaucoup mo:ndt·e quanl it.l· IJIII' ¡,. ¡•ollo•11' 

.\1 \LLI•;y ct al."" ont soumis du pollen dt~ la l•'lí•oh• :'1 dl'tl pl'l''l'lf'il 11 
l;,''"' lractionnées par le sulfate ammoniqw~ :'t. doHt'H vuriul~.lo·H. 1111 11111 
1 ·, willi deux fractions dont l'une donne unt• t·í~•wl ion l·o11il 1\•1· d'lll'lll" 
··: ¡:l1!1 ination mais qui n'est pas cuti-róact.iv1• t~lw;r, I1•H nlll't'l:iqw·ll, 11111 
,,,,, cpw l'autre sensibilise la peau mais 1w pl'Odttil. 1111H d'hl''lll" 111-:¡:11111 
""11<~11. Le pollen de la Fléole conticnt done clt•K I'Í•adogl\111'111'1 d1•t1 ullo·r 
·. w:: ¡:récipitants. Sur le plan pratique, ed.tt~ C(lii'HI ion fl1'llt 11111111 111'111 
1 1 ,. :wadémique, mais elle pourrait ouvdr la voit• :'t d1·H l'l'l'hl'l'l'hc·u qui 
11•·1•:: ¡wrmettraient de mieux connaitre les alkrg-t:~nt·H 1'1 h·nt'tl vl11 ú v111 
111\lllltttitaires, les réa,gines. 

1 · Lr·s Moisissures. 

1 .. 'allergie aux moisissures est assez difficile it diagnoHI iqnc·r. 1.•·1: 
nlrait.s concentrés sont irritants et les solutions pom· inlt'alkt'tlllll'i•uc· 
1 ,,11:; ne doivent pas dépasser la concentration de 0.1 ~;í "". 11 c•JII I'XI'''I' 
1 "'"1•~·1 qu'un malade soit sensibilisé a une seule moiHiHHitt'l' 1:111111', fl1'"' 
, ¡ ,,., :\ Candida albicans) mais il est impossible tk :mvoit· ni l'l'c'l 1'111 
1\11 :1n fait que plusieurs moisissures auraient un allt·rg-\.,llc' c·onlllllttl 1111 
111 l1· malade est sensibilisé simúltanément a plusieUI'H C'Hp:'.c'l'll dlf'fl'l'l'll 
1··::. Cependant, on a signalé une réaction croiséc c<mtplt\t.~· l'tllt'c• /\111·1 
11:1ria et Phoma 50 et peut~etre, entre Alternaria et le pollt•ll cl1'll gl'llllll 
11. t'S 1j¡4 1• 

Mieux que les tests, la notion d'unc aggravation saisonni1\t·c· dc·:t lm11 
ld··s feront penser a une allergie aux moisissures. La sah;on dc•:-1 111111111:1 
•. III'!'S commence a la fin du printemps; elle suit le cyclc vital cl1· lu v•'· 
¡·.: 1 ation et dépend done en partie des conditions locales d dc•H 1~1111 t11·•·n 
1 ¡, >t11inantes. · 

Le nombre des especes qui ont une réelle importance au poinl do· \'11<' 
:,IJ,·¡·gique est réduit et, avec quelques variations, on les r<'n<~ollll'l' du11·• 
l1>t1lcs les régions du globe 50• 

F~n Europe, les especes saisonnieres sont: cladosporium, allt•t'ttlll'lu, 
:: ~·mphylium, fusarium, epicoccum (maximum en été), botrytiK, p11llulu 
1 1:1. tqui présente deux pointes, au printemps et en automne). Par 1'o11l1 · 
1 o·n:cillium, aspergillus, mucorales, aleusima, les levures ct aet illulll,\' 
1 • ·! 1 ·~; ne présentent aucunes variations saisonnieres. 

1\u;¡: Etats-Unis, le tableau est pratiquement le meme sauf qu'/\lln 
"·"·ia c;:;t plus concentré 4'6 • 

/\u point de vue clinique, il est important de distinguer lt·H tnuinh 
:lll't'S atmosphériques de celles qu'on ne rencontre qu'a l'intériPttt' cll'tl 
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habitations. Comme il faut s'y attendre, ces dernieres nc sont, en géni•
ral, pas saisonnieres. 

On connait peu de choses sur la composition chimique de l'antigi!ml'. 
D'apres RIPE et PALMSTIERNA 47 , il contiendrait des acides aminés et dt•H 
glucides d'un poids moléculaire de 30 a 40.000. 

D. Les poils d'animaux. 

Les poils et squames d'animaux ne constituent pas une cause fré
quente de trouhles aller.giques, sauf chez les professionnels. L'usage de 
plus en plus courant du rembourrage en caoutchouc mousse ou en fibres 
artificielles, celui du plastic pour les jouets, la disparition quasi totale 
des chevaux dans les villes, la réduction marquée du nombre des chiens 
et des chats urbains par suite de l'exiguité des appartements modernes, 
tout cela a contribué a réduire le nombre de malades qu'il faut désensi
biliser contre les allerg¡enes d'animaux domestiques. 

Les extraits spécifiques sont difficiles a purifier; ils contiennent 
souvent des substances irritantes non-spécifiques (surtout ceux du 
chat). Ceci expliquerait les divergences notables qu'on rencontre chez 
les divers auteurs. Le pourcentage d'allergiques aux poils d'animaux 
s'échelonne de 6.75 % 7 a 59 % "'8 • 

Le lieu de production de l'allergime varie suivant l'espece. Les squa
mes sont plus antigéniques que les poils chez le cheval, le bétail et le 
chien 20 • Chez le chat, la salive dont l'animal impregne sa fourrure sem
ble etre la source principale de l'allergene. Par contre, chez le lapin, l'an
tigene se trouve dans les poils comme on pouvait aisément le constater 
jadis lorsque des literies "en poils de lapin" étaient d'usage courant. 

L'allergime peut etre tres spécifique: tel malade sera sensible a une 
race de chiens et pasa une autre 23• Mais, comme il n'existe pas de preuve 
directe d'une différence d'antigénicité, il se peut que la raison s'en trou
ve dans le fait que certains animaux répandent plus de poils et squames 
que d'autres. La différence serait uniquement quantitative. Mais, il existe 
une sensibilité croisée entre les chats et les autres félins (tigres, lions, 
etc.) comme en fournissent la preuve les gens du cirque 40 • 

Les plumes ne sont pas allergisantes, sauf pour les professionnels 
de la volaille. Les oreillers rembourrés de vieilles plumes sont nocifs 
paree qu'ils sont riches en poussH~re domestique. Les extraits de jeunes 
plumes sont inacti:fs. Mais, inhalées, les fines particules de plumes peu
vent provoquer des troubles par irritation mécanique. 

La laine, les poils de chevre ou de chameau, comme d'ailleurs le co
tan, ont perdu leur antigénicité a la suite des différentes manipulations 
qu'on leur a fait subir pour les adapter a la filature. La sensibilité aux 
produits bruts existe mais, de meme que l'allergie aux animaux de la
boratoire, aux fourrures, elle ne concerne que les professionnels. 

L'allergie aux poils humains est un problcme controversé. Voor
horst 60 a trouvé une courbe de sensibilisation aux poils humains pa
rallele a celle a la poussiere de maison. Il est probable que celle-ci ren-
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1· 11111' 11111• quant.it.ú 11olable de ~:~quamc~:~ el poiiH hunminH, Hlll'lo11l dt· 
1 11111 •1111' l'wmg1~ des rasoirs úlectriques ~:~'eHt ré¡mndu. l•~n pffl'l, la loi 
••11 111nindn~ effort ct une ccrtainc négligenee ma~:~culin ... indll'lll. lt·H 111111 
1:• 111 :.1 Houffler sur la tete du rasoir pour le neltoyt~r, eont.l'ilhtutnl 11i11111 
' lt'(lll.ltdre dans l'habitation une quantité notable d'anligl\111'. 

1 ,'a.llergene est difficile a identifier; s'agit-H rÚI'Ilt~nH'II l. d,.H 1•oil:1 
, 1 : ''1 u ames de la pea u o u bien des moisissures, mie1·oh1 'H, pt'od 11 i 1 11 11•'· 

l•u•····:-; qui les ont contaminés? 20 • 

L'allerg(me des poils de cheval a été analys{~ ehimiqw·rr11•11t (HII' ~~Ti\ N 

\\'IIJ(TII 1' 8 • Il aurait un poids moléculaire de 34.000, eont it•ndl·nit !1 '; d'h•· 
·.o:H~ avec une composition en acides aminés ident.iqw· h •~•·ll•· ¡(,. lu 111·1'11111 
rdL11mine de cheval cristallisée 7 • Il existerait enl.l'l' IP poilt•l lt· 11''111111 d•· 
··l~t•val soit un antig{me commun, soit dcux anlig(\JH'H diHI lnl'l11 11111111 \'ol 

IIIIIH Ct donnant JieU a Une réactiOn CrOiSée. 
La désensibilisation spécifique est asscz difficik it. 1111'111'1' 1'111' l•·11 ''" 

1 raits sont souvent mal tolérés et le contact avcc l'alll'rg1\11•· •·HI 1'111111 
1 ant et intime. On peut meme penser que, sauf chcz l<~H profi'HHÍOIIIII'III 
ul1 le probleme se présente autrement, l'exclusion définiliv1• di' l'ani1111tl 
i••·ut seule constituer une mesure thérapeutique efficae1•. 1>1' pltiH, l•· 
cliagnostic est souvent difficile car, comme le fait rcmat·qu<'l' HI'I•:I·:H, lt· 
•~ontact direct avec l'animal n'est pas indispensable. Ainsi, un l'trfant Hl'll· 
::ibilisé au chat peut présenter des troubles au contact avPe lt·H vt~tl·m••lllfl 
d'un autre enfant a l'école et qui acaressé Un chata la ma.iHOII ''". 

2.0 Les allergenes de la vie professionndlt: 

A premiere vue, il apparait que les allergimes qu'on l'l'lll~onl l't• 1111 
cours de son travail sont en nombre infini. En fait, les allt·rg<\III'H qul 
nous concernent ici, c'est-a-dire ceux qui déterminent des t·{~adioiiH 1'11 
t.anées immédiates, sont peu nombreux. Ils sont néanmoins <•xt.r(~llll'llll'lll 
nocifs paree qu'ils sont formés de poussieres tres fines ct tr·I~H p1.'1ll·· 
trantes et paree que le tractus respiratoire se défend mal contr·1· ii•H m1 

imuts répétés des substances antigéniques. Citons la farine chl'l'. II·H bou 
langers, la poussiere de moulin chez les minotiers, les poils d'a.uitn1111X 
1•t les farines de tourteaux chez les cultivateurs, la gomme arabiqu1• d11•z 
les imprimeurs, la sciure des bois exotiques etc. La sensibilhmtion 1'111 
t.oujours tres marquée, ce qui explique la fréquence des échecs des 1 t'll i 
Lcments spécifiques. En fait, seul le changement de métier ou de poHI '· 
permet d'améliorer la situation de fa~on durable. 

L'aller,gie professionnelle est assez facile a diagnostiqucr quuud il 
s'agit du type immédiat. Ohaque profession est, pour ainsi dirc, wl;onuí•l' 
;, un ou deux allergimes qui ont été catalogués et sont bien connus. 1 ,11 
maladie obéit a une logique qu'on rencontre beaucoup plus ranmll'nl 
dans les autres sensibilisations. La difficulté réside souvent d1t11H l•· 
diagnostic différentiel entre troubles provoqués par une intoxieat io11, 
une pneumoconiose, une histamino-Iibération et ceux dus récllmn1·11t il 
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une réaction antig€me-anticorps. Citons, par excmple, la toux ehroniqtH' 
des filateurs de coton, qui serait une intoxication d'origine fongiquc "", 
la byssinose provoquée par des poussieres libératrices d'histamine lo
cale, et eiTfin, "le poumon des fermiers" qui n'est pas, comme on le 
croyait, une allergie du type immédiat au pollen du foin ou aux moisis
sures mais qui serait dít, d'apres les travaux de PEPYS 39 , a une réaction 
du type retardé á un antigene spécifique du foin moisi: Che ?ert:;ins 
cultivateurs qui présentent des crises d'asthme apres av01r mampule du 
foin moisi · les cutiréactions sont positives aux extraits de foin moisi 
et négati~es au pollen et aux moisissures. L'allergene est inconnu 
(moisissure? parasite animal?) ; peut·étre est-il le méme que celui du 
poumon du fermier (1). 

Contrairement á ce qu'on pourrait croire, vu leur mode de vie au 
grand air, les cultivateurs sont fréquemment atteints d'asthme profes
sionnel. Outre le pollen (cependant la pollinose est plus rare parmi eux 
que chez les habitants des villes), les poils des bestiaux, les moisissures 
des habitations et des granges, les allergenes le plus puissants se trou
vent dans les tourtcaux ct aliments farineux pour bestiaux (farines de 
fi'~ves, dP pois, de trcfle, de céréalcs, déchets de graines de lin et parfois 
d(' (~oton ou de ricin). Certains de ces produits servent aussi a l'alimen
tation humaint• mais le passage á travers les voies digestives suppriment 
(•Iüicremcnt le pouvoir antigénique ", ''1• Un boulanger sensihilisé a la 
farine peut ingérer du pain sans inconvénient. 

Il est rare de constater une allergie aux fourrures chez ceux qui les 
portent. Le tannage et le nettoyage des peaux, la finition des fourrures 
ont supprimé presque tous les éléments qui pourraient agir comm'O' 
allergene. Ils en ont ajouté un seul, un colorant, l'ursol, qui atteint 
fréquemment les ouvriers chargés de teindre les peaux et ceux qui doi
vent les manipuler. 

Un des allergenes les plus importants est l'acide chlorogénique qu'on 
rencontre dans le café vert, les graines de ricin, les or::mges et, proba
blement dans beaucoup d'autres végétaux (graine de cotan, noisettes, 
chataignes ?) . Il cst probable que l'acide chlorogénique se combine aux 
protéines du sérum pour former un hapbEme qui, soumis ultérieurement 
a l'action enzymatique, aboutirait a une quinone 17 • MAYER 20 a montré 
jadis que de nombreux produits simples (amines aromatiques, colorants 
azoiques, certains polypeptides etc.) sont antigéniques et produisent 
des réactions cutanées immédiates paree qu'ils se transforment aisé
ment en quinones par oxydation. 

Le seul allergene professionnel qui semble avoir été étudié au point 
de vue chimique est celui contenu dans la poudre d'ipéca. BERRENS et 
YouNG 3 ont montré que le príncipe antigénique purifié était un mélange 
de glycoprotéines contenant 10 % d'azote et 8.5 % de glucides combinés. 
Le polds moléculaire serait de 30 a 40.000. 

(1) PEPYS (In t. Arch. All., 24: 375, 1964) a recemment mis en évidence le 
róle allergisant de certains moisissures thermophiles qui poussent sur le foin humide 
et surchauffé. 



1 •''" 111111~\''11<'11 d111111 lo·11 llllll111llc•:~ llllc•rglquc•ll du I,I'JI•· 11111111•<11111 11:1 

:1." Lr:,'l Allr:ylmus rni:d·it:rnnr:n/.t'U.;x: 

1 ·•·:1 produit.H biologiquc:::; sont utiliHéH conmw lliO,Y!'IIH th• cliugnn11l k 
.. , 1 "'''"w rnódieaments. lis ne constituent qu'mw plu·t.it• ele· ,.,. qn'n11 
"l'l"'lle· "all1•rgie médicamcnteuse" ct se diffi~t·t~ndent. dP t:t•llt•-t•i pur le· 
"''' qu'iiH provoquent des réactions du type immí~diut. avt•e ,.,··ug-iu•·ll 1'1 
I'"J.,¡;; IH'Ócipitines faciles a mettre en évidcnce, t.audiH lfllt' l'nlle•t·¡:ie· llll.'1 
1 "dwaments proprement dits (aspirine, phénaci·t.ilw l'lt'.l cloil í·lt't• e·lu11 
;¡1 • · ¡•arrni les phénomemes du type réactif ret.n.r·db. 

: '1'111// .• 

1 .'anaphylaxie au sérum de cheval, qui m1t. lt• pt't•mit•l' tkH pht•ne•lltl•ll•·n 
:~ttxquel fut reconnue une origine allergiqtw, t•Ht. dt•vt·uw· ru•··· de•lttlill 
l··ntploi des sérums purifiés. Néanmoinf:l, dallH h·H t'IIH oil JI e·~llll•· 111111 

·nsibilité aux poils de cheval; il est indispen:::;aihlt: d'upplieptt•t· lu tt1•'·t hnd•· 
·'"' i-anaphylactique de Besredka (injection de pdil.t·H clot~t'H lolll••tl le·'' 
· :11 minutes.). 

1 ·, ll'i.dlline. 

La pénicilline est toujours le médicament qui provoqut• le• plt1H ~:ruttd 
1111111bre de réactions secondaires (du type anaphyla.et.iqu .. ou clu I.VI"' 
111aladie du sérum). D'apres une statistique américaint•, h· JHHtt't'e·ttiiiJJ,<' 
d.·:; accidents et incidents de la pénicillinothérapie aura.it. pn.HH:··. 1111x 1 t:;A, 
,J,. 5.95% -a 9.71 % entre 1!1'54 et 1959 32• 

L'ant~gtme se trouve dans le .noyau de la moU:euk 1'1 nou cl11t111 11111' 
de·:::; chaines latérales 5 • 11 a été identifié avec l'acide pí~nit~illl•ttlqtte· q111 

:. · conjuguerait avec certaines protéines sériques pour· f'ol'llle'l' 1111 c•nttl 
1 dt:xe pénicilloyl-prot-éine et qui donnerait des cutiróadiottH pe uli 1 11·• '" 
..J¡ez les allergiques a la pénicilline 11• VAN ARSDEL a moul.ri: qu'il ,V 11\'1111 
l'orrélation complete entre l'hémo-agglutination a ce complt:xt· ltt'•trit'il 

• J •• yl-polylysine et les réactions cutanées a celui-ci et a la }ltmit:illitrt•. 
L'acide pénicillénique se retrouvant dans la moléculc dt· la pí·ttit·ll 

,,. G et de tous ses dérivés, on comprend que la sensibilití• it l'ttttt• 
···ntraine l'allergie a tous les autres. Si, dans certains cas, le:::; pí·uit·illitt•·tt 
: :ynthétiques semblent étre mieux tolérées, cela doit étre attri btte'· 1111 1'111 1 
c¡u'elles sont toujours prises par ingestion et des lors perdcnt UIH' gl'nttcl•· 
¡:artie de leur pouvoir antigénique en passant par le tube digt•HI il'. 

,'i lreptomycine. 

Bien qu'on en ait rapporté quelques cas, l'hypersensibilité (dtt 1,\'l"' 
llllmédiat) a la streptomycine ou a la tétracycline est tres rar<• "'. 

IIISUline. 

Les injections d'insuline peuvent donner naissance a deux ant.it'OI'Jirl 
:dlcrgiques différents: 1.0 les anticorps neutralisants, agglutinanl.H, llh1 
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a la fraction gamma-globuline ou a la jonction beta et gamma-globuline 
de celle-ci 55 • Ils sont thermostables et capables de neutraliser l'insuline 
chez l'animal sain et sont responsables de l'insulino-résistance. 2.0 Des 
anticorps possédant les caracteres des précipitines et des réagines, ther
molaibiles et qui provoquent les accidents allergiques qu'on rencontre 
de plus en plus rarements chez les diabétiques traités .a l'insuline 62 • Ces 
anticorps ne semblent pas etre dirigés contre la molécule-méme de l'in
~mline mais contre les impuretés protéiniques que contiennent les hor
mones commerciales 40 • Néanmoins, on a cité des cas d'allergie, avec 
cutis positives, a des insulines purifiées et recristallisées a plusieurs re
prises 85 • 

ACTH. 

Il semble bien en retre de meme avec l'ACTH qui provoque assez fré
quemment, surtout chez les asthmatiques, des phénomenes du type al
lergique immédiat et dont c·ertains peuvent etre tres graves. Les cuti
réactions sont fortement positives avec les extraits de l'ACTH commer
ciale qui a provoqué les troubles. Il est a peu pres certain que ceux-ci 
sont dús aux impuretés protéiniques que contiennent toutes les solu
tions commerciales. On a pu démontrer que la négativation des tests 
cutanés et des P. K. était parallele au degré de purification de l'hormo
ne 14 et que l'ACTH synthétique n'avait provoqué aucune réaction chez 
quatre malades qui, auparavant, avaient présenté un tres haut degré de 
sensibilité aux solutions commerciales 15 • 

Quelles sont les voies futures que nous trace l'étude des allergenes? 
On découvre tous les jours de nouveaux allergenes mais il existe en
care une maladie assez répandue, qui est certainement d' origine allergi
que et dont on ignore la cause spécifique: c'est la conjonctivite printa
niere. Pollen? moisissure? allergene inconnu? 

L'étude des allergenes a faible poids moléculaire pourrait rénover 1' 
allergologie. Comme le fait remarquer SrHULMAN, un grand pas en avant 
aura été fait le jour ou nous pourrions remplacer nos extraits bruts et 
1mpurs de pollens, poussi,eres, aliments ou moisissures par des allerg?mes 
chimiques simples 52 • 

Et ce ,iour n'est peut-retre pas si éloigné qu'on pouvait le craindre. 
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THEANTIBODIESOFHUMAN ALLERGIC l>l~IM~I•: 

W. B. SHERMAN (•) 

In discussing the antibodies of human allt·rgit~ dillt'IHII' w .. Hh11ll ti• 
\'olt~ our attention primarily to the atopic diseaHt'H. 'l'ht>tlt' tll't• ol' Jllll 1 1•·11 
hr interest since they apparently represent thc l't'HfJoiiHt' ol' 1111 h•·•···dl 
t:•r.v abnormal immune mechanism to the normal eont1wiH ol' dnlly 111'••, 
\\'hile anaphylaxis and most other immunologic phenomt•na at't' 1 ltt> 1'1'11 
ponscs of normal immune mechanisms to unusual stimuli. Cm'l't'Hflolul 
•ng-ly, atopic sensitization is associated with unusual ant.ibodii•H. 'l'h•• 
1 rPatment of these atopic diseases by repeated injcctions of ant.igt•n, nol 
only changes the amount of pre-existing antibodies but indui~I'H t hl' for
n•ation of others which are more closely related to thc ot·tlinm·y nnllho 
dit·s. Most of these latter can be induced by experimental injt•t·l ion ol' 
nntigens ínto nonatopic volunteers and so appear to rept't'Ht•nl llt1• 1'1'11 
ponse of normal immune mechanisms to this proccdm·e. 

Most of the work which will be cited deals with allt•l'gy lo poli•·•• 
antigens, which has received the most study sincc it iH Ho ~~ollttrtoll. l•'l'ntll 
llw theoretical standpoint the. pollens are a poor ehoi1~1· HÍIII't' 1 h•·.v 111'1' 
rdatively weak antigens when injected into experimt•nt.u.J ani1tt11h~ ,, hui 
t•articularly since the usual extracts of pollens ha ve bmm Hhow 11 1 o l11• 
c-omplex mixtures with as many as ten different antig(~ns eu.pn.hlt> uf pro 
dncin,g distinct precipitin lines in agar gel diffusion again:-;1. 1·n.hhit 1111 
t ibody 2 • 

· Skin Sensitizing Antibody. The first suggestion that t.lw Hl'l'ttlll ol 
:dopic individuals might contain a sensitizing factor was Uw l't•pw·t ni 
t:amírez in 1919 that a previously nonallergic patient dcvelopt•d uHI h11111 
d1w to horses after a transfusion of blood from a donor afl'l'ell'd hv lhltt 
di:-;case 3 • A few years later PRAUSNITZ-KUSTNER demonstru.l.l'd tlu.JI lit•• 
:a·l"Um of an atopic patient produced local passive sensiti~u.t.ion wlu·11 
111jected into normal skin 4 • 

They noted that the serum which they used did not contaitt Jll'l'l'l 
pit ins, did not fix complement or show other evidence of ant.ibody uc· 
t 1vity by the methods then available. The factor in the scrum JU'othldiiJJ, 
t 11 i:-; phenomenon, the skin sensitizing antibody or reagin, remainH 111 .. 

¡ 1 ) From The Robert A. Cooke Institute of Allergy, The RooHPVPit. lln~tpllnl. 

: '•··.v York City. 
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d_i~tin~tivc cvidcncc of antibody activily in atopic di:;ea:;e:; and Llw :;t-r\
Sibzatwn of normal human skin rcmaim; the basic test for it:; pre:;eiwt~. 

The biologic properties of the reagin were rcviewcd at thc 3rd ln
ternational Congress in París and will not be repeated in dctail. Des
pite its development in suscepti:hle persons after the most casual con
tacts, it is not easily produced by injection of antigen. It shows a strong 
affinity for tissues; when injecteq intravenously, it disappears from 
the circulation within a few minutes but remains fixed in the skin and 
conjunctivae for weeks 1<6. When fixed in the tissues, it reacts to the 
presence of ant~gen by inducing the release of histamine and other phy
siologically active intermediary substances. In general, the greater the 
amount of sensitizing antibody in the body or a passively sensitized 
site, the less antigen needed to produce a reaction. Unlike the blocking 
antibodies, the reagin does not normally pass through the placenta from 
the maternal to fetal circulation 11 , 18• 

The view that the skin sensitizing antibody is the product of an 
abnormal immune mechanism rather than a particular route of sensi
t:ization is supported by thc rcports of KuHNS and PAPPENHEIMER 19 that 
alopie individuals immuni::r.ed with diphtheria toxoid in the ordinary 
mamwr· may produce a :;k in m~nsitizing type of diphtheria antitoxin 
which has most of lh<~ charact:eristics of the skin sensitizing antibody 
produccd in response lo rollen antigens. 

The common laboratory animals are not suscepUhle to this type of 
sensitization. STRAuss" in 1937 demonstrated that the phenomenon 
could be elicited in the skin of the rhesus monkey by injecting human 
allergic serum but the wheals produced were less distinct than in human 
r.kin and not accompanied by erythema so that the reactions were dif
ficult toread. LAYTONhas shown that the intravenous injection of EVANS 
blue, as for the passive cutaneous anaphylaxis in guinea pigs, produces 
un intense staining of the Prausnitz-Kustner lesions 6 • This renders the 
method more acceptable for ,general use and with the growing concern 
about thc possibility of spreading serum hepatitis it is attracting in
crcasing attention. Prcsumably it parallels the sensitization of human 
skin but precise comparisons are not yet available. 

At the same time various methods have tbeen proposed for the in 
vitro detection of skin sensitizing antibody. I do not refer to demon
stration of hemagglutination or other manifestations of antibody acti
vity unrelated to passive sensitization and equally present in the sera 
of non-allergic persons who ha ve been injected with pollen antigens. Most 
actual tests of reaginic activity ha ve. depended upon the presence of liv
ing cells as indicators of passive sensitization. KATz and COHEN 7 de
monstrated that the blood cells of hay fever patients released histamine 
when exposed to pollen antigen in the test tube. This is a specific im· 
munologic reaction but the use of whole blood does not distinguish the 
presence of antibody in the plasma from the reactions of the cells them
selves. SPAIN and STRAUSS 8 reported that normal rabbit blood cells 
co'uld be sensitized by human allergic serum to release histamine in the 
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1 1• 111 111'1' nf' l.ht• ant.igl'n. HIJI<:J,LJ•;y" has dl'Herilbt•d tiH' HH.IIH' ph1'1llllll1'11"11, 
.1. 11 11·d 11ol. by Uw clwmical dctcrminalion ol' hiHia111i1u· hui by 1111 

1 1 "'" "1'"' ohHt~t·vation o[ thl~ de1granulat.iotl ol' ba:1ophil •~c·IIH. lloWI'\'1'1', 
litlllll'l'ttiiH workcrs who havc attempü~d to l'l~(H'Il.l. liis wol'lt hav1· l't' 
1 111lo·d llu~ method to be uselcss, bccausc o[ nonH(H'dfk l't'll.d io11:11111d dll 
111 tilly in intcrpreting thc rcsults '", 11 , 1". ltdur11ing lo lht· llt·h· nf hu 
1""" hlood cclls as indicators of hishtmine rdt~aHt', MIIHIJ.t•:'l'IIN 1 • nh .. w•·d 
1 hnl 11ormal blood cells were sensitizcd in vitro by lile• Hl'l'lllll ,.,. uiii'I'J-:1•· 
1 Hlll·ni.H, however, the results were variable ami HI'IIHil ii'.al in11 c·o11ld 11111 
1 .. llt·cornplished in all cases. VAN ARSDEL 11 haH Hhown 1 hui 1 hh1 ph••llo 
1111'111111 can lbe more regularly demonstrated if lh•· HI'I'IIIÍl lllll'd 1:1 llnth 
"' ::1 orcd in a frozen state. His results ¡;uggl'Hl t hal 1 hi11 'lf'JII'"'"'" 11111 v 
\'ll'ld a practica! in vitro method of dcmonHI.ra( ing and 1111'1111111111¡.: 1 11• 
w11:lit.iúng factor in human atopic scrum. 

(1'or the present the classical PRAUSNI'J'z-1,11H'I'Nl•:Jt ph1·11ollll'll"ll ul 
loi'IIH the only reliable means of detecting and Hl.udyi11g· ll11· 11lli11 ttl'lllll 
: ~~·.ing antibody. Prf'cise measures of its quantity in h11111a11 111'1'11111 111·•· 

""' possible but a reasonable estimate may be madl~ by lt•HI i11g· Jll'o~:n·ll 
'""'' dilutions of the serum on an individual whosl~ ¡.¡k in haH h<'<'ll 11how11 
1" n·act normally to injection of a known posi ti Vl~ Sl · r·um. 

nesponse to Injections of Antigen. Treatmcnt o[ Uw 11.lopi•~ pul l1•11l 
h,v injections of antigen produces a 2 to 4 fold incr·ell.H<' i11 1 h1• 1 licor 
ol' skin sensitizirig antibodies durin,g the first fcw mo11 Un1 ol' 1 1'1 ·u 1 
llll'nt 20• However, if the injection treatment is conl.itlltl'd pt'l't'lllllllll,\' 
wil.h adequate doses this slight initial rise is follow1~d by n (ll'ogl'c·:utl\'1' 
drop of the antibody ti ter leading in the course of 5 to .1 O Y<'HI'H 1 o 11 h11n11l 
l'"mplete desensitization 21 • 

The repeated injections of antigens also produc1~ llllliiY ot h<·r 11111 
11ifestations of antibody activity. CoOKE and coworkcrs :·" l't•·pcll'll·d 1 h•· 
¡rcsence in the sera of treated patients of a !hlocking ant.ihody whil'l1 
,did not sensitize human skin but reacted wlth the samc ant.ig-t·n 1111 tlu• 
:d<in sensitizing antibody. LJVELESS 23 showed that this bloeldng- 111111 
Lody could be readily demonstrated in sera of treated at.opie pat it·11l '' 
:·· ltcr skin sensitizin,g activity had been destroyed by hcat. 'l'ht• 111'1'11111 
111' treated patients was subsequently shown to agglutinate purl i••lc·t1 
• oated with the specific antigen. Such activity was first den1011HI 1'11 kd 
with collodion particles but in recent years the more frcqtll'nt. wu· ol' 
hlood cells coated with antigen has led to the use of the tcrm "111'1111'1: 
¡:lutination" for such activity 24 • LIDD. and FARR 25 demonstmlt·d t hui 
1 he serum of treated hay fever patients specifically bound pollen ant ig1·11 
labeled with l-131. More recently PRESSMAN, ARBESMAN and l~OWIII' 
li•·rs 26, 27 have demonstrated the bindin,g of radioactiv·e antigcn 'by 1111 
1111munoelectrophoretic method which permits identification of t.h•• tll' 

r11m proteins involved in the reaction. F:rsHER and CONNEL "' dt•moll· 
::1 rated that passive cutaneous anaphylaxis could be produced in Uw Hh In 
.,f' the guinea pig by serum of treated hay fever patients. By aga.r g1·l 
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diffusion methods, precipitins have been demonstrated in the sct'a of 
treated patients by AUGUSTIN and HAYWAR.D "", FEINBERG and CuNE"" 
and others. Thus the injection of pollen antigens into the human atopic 
patient have been shown to produce the characteristic types of antibody 
activity induced by other antigens, and in general these same types 
of antibody activity are induced in nonatopic volunteers by experimen
tal injections of antigens. 

In recent years evidence derived by the most sensitive methods of 
determinin,g antibody has suggested that the distinction between the 
antibodies of untreated and treated atopic patients is one of degree 
rather than kind. In this connection it is of interest to note that as 
early as 1930, GYORGY, MoRo and WITEBSK!Y 31 descriihed complement 
fixation with the sera of patients allergic to egg. They reported that 
spontaneously allergic patients showed weak fixation of complement 
with a broad prozone, whereas patients who had received injections of 
eg,g white shawed a more typical reaction with a relatively narrow pro
zone. With BOYDEN's tanned cell method 32 , hemagglutination was ge
nerally demonstrable with the sera of treated but not untreated allergic 
patients. Use of the more sensitive BDB method 33 for coating red cells 
with antigen has made it possible to demonstrate hemagglutination with 
the sera of many or most untreated hay fever patients. While LlDD ori
ginally reported the binding of I-131 labeled ragweed antigen only by 
the sera of treated patients 25 , the use of a purified ragweed antigen 
(King's Antigen E) 34 produced positive reactions with a majority of 
the sera of untreated patients as well 35 • REISMAN and ARBESMAN 26 and 
PRUZANSKY, PATTERSON and F'EINBERG 36 ha ve also found radioactive rag
weed antigen to be bound by sera of both treated and untreated pa
tients. Finally, PERELMUTTER, LEA, FREEDMAN and SEHON 37 fractionating 
serum by cromatography on DEAE ceilulose and concentrating the 
eluate have reported the presence of precipitins in the sera of untreated 
ragweed sensitive patients. Thus the sera of untreated allergic patients 
ha ve been found to show traces of most of the types of antibody formerly 
considered to result only from treatment by injection of antigen. 

The significance of these findings is not yet entirely understood. All 
of these types of antibody activity can be induced in nonallergic normal 
volunteers by the injection of antigen and no evidence has been sub
mitted to indicate that they contribute to the allergic state. Their pre
sence appears to indicate that the atopic person reacts to contact with 
antigen by producing small amounts of normal antibodies as well as 
the char~cteristi~ skin. sen_sitizing antilbody. There are no reports of 
e~ually r1,gorous mvesbgatwn of the sera of normal nonallergic indi
VIduals. However, BERNTON 38 has reported that the sera of nonallergic 
volunteers who had received no injections of ragweed antigen showed 
precipitins for ragweed and hemagglutinins for ragweed detectable by 
the BDB method. It appears that the sensitivity of these methods has 
been pushed to a point where weakly positive reactions are not valid 
evidence of disease. 



'l'hc• 11111 il•ocllc•H ol' 11111111111 u.llc•l'¡..:lc· clluc•/ltll' 1111 

\\ 114'11 lfH' HII.HH' Hamp)e of HI'I'Uffi manif't•HI.H HO'IIIIIII,V diVt'l'llt' 1,\'f·''ll 
• 1 ollilthody adivily il is natural lo aHk how lllll.II,Y dil'ft'l'l'lll. 11111 ibculil'll 
"' • 1" ,.,,,.nt. Allt~mpts lo correlute the vur·iou::; I.,YJII'H til' 11111 ibody 111'1lvil.\' 
"'' "'" •·a::;y Hincc many of thesc activitit~H eu.n nol. hl' IIII'IIHIII't•d 111 11 

• 1111\ IJIIIllllilative manner. Whcn variouH HamplPH ol' n.lll•t·g·il· 111'1'11 .'11'•' 

"'"""·d ntH.l pa.rticularly when thcy are expo::;t•d t.o itlllllllllnlldllnl'ht•llltl 
1 í11 1c· iH no constant correlation betwcen Hkin H<'n!'lit i:.dn~: 111'1 ivil,v 1111d 
111c "' ht·r types of activity that wc ha.vt~ mt~nt.iolll'd '" 111 t ltt• Hc'l'll ol 
''' 1111·d patients there does appear to lbc a eor•t•t•lnlioll lu•t Wt'''" ltt•11111 
u: 111 ti nating antibody, blocking antibody, JULHHi VI' <'11 1 1111••nwJ 1111111 cl1y In "1" 
u11cl pn~cipitins 37 , depending upon the Ht'IIHitivit,v ol' tlu· \'lltlllllfl 11 ,,..,, 
"' lt·HL Blocking antibody can be demonHI.r·nlt•d h,v lit•· 111 1'1\'o 111•lh .. cl 
""1.1' in sera showing relatively high t ilt•I'H ol' hl'lllllf:~thll illill 1111: ""'' 
ltcccly. Sera with high titers of blocking n.ntihody rtltow JIIHHIII'I' '"''' 
II•·<~IIH anaphylaxis in the guinea pig "·" and, wh•·n t'ollt'l''" l'rticocl, '"'' 1 

,d,"w precip~tin lines by diffusion againHl anl.igt•n in 11g11r f:1·l. 

Vractionation of Serum. Further evidcnce ol' t.lw 1111.1111'1' ol' t h•· 1111 
t 1111 11Iies and their inter-relationships is affordcd b~y vai'ÍoiiH ph,v:dt·ul 1111d 
c·lll'rnical means of fractionating the serum, such aH pr·ot.t-in Jll't·•·ipltunt,•. 
t·ll·t~lrophores.is, ultracentrifugation, chromatography and inlltlllllllillt 
n<~rbcnts. 

Various nonspecific precipitating agents such aH y,iJw Hllll'nlt· '", 11111 
111onium sulfate, and other inorganic salts, alcohol .,, 11.11d orgu1li•· ""' 
1·c·nts, and other agents such as Rivanol 42 produet~ u. pn.l"l i11.l HI'JIIII'IIII"u 
.. r the proteins of the serum. While such methodH mn.y prodllt'l' 1111 1•11 
richment of antibody activity in certain fractionH, in,~I'III'I'HI 11 h11n '"'1'11 
J'nund that skin sensitizing activity is spread over· a n11m'l:c•1' oJ fr·u·· 
1 ions so that a precise separation is rar;;;ly obtaincd in ont• Hll·p. :-.pl'l'lll•· 
precipitins for the various proteins of the serum may aiHo 111' tllll'llll 
llowever, gamma and beta 2A globulins appear to share eommo11 111111 
gcnic groups which lessen the usefulness o.i specific antiHer·a in HI'!JIII'III 
ing them 43 • 

Various forms of electrophoresis, Tiselius, zone. and t~onv•·tll'l ion 
~·lcctrophoresis have been applied to the fractionation of allt'l'l.:'it' tU'I'" 

The blocking antibody 44 and the bulk of the hemagglutinal ing 111'1 1 
vity 45 ha ve been shown to move with the slower gamma 2 frad iu11. 1,11 
calization of the skin sensitizing antihody has been lcss Ha.l.iHI'ut'l "~'.\' 
l lsing zone electrophoresis the greatest concentration of l'<'IWI i vil ,v '"''' 
hcen intcrmediate between the gamma and '::eta globulins ·•n but. •udottlt 

investigators using other techniques have reported it in thc gamtttu ' . 
lhe beta 48 or even the alpha 49 globulin. ImmunoelectrophorcHiH ''", wh lt-11 
pcrmits a greater subdivision of the protein fractions, is not nppl it-11 hit· 
to the preparative fractionation of serum but is of great valuc in ~~hltl'ltl' 
tcrizing the fractions which have been separated b~ other nH"Ih•""' 

Use of the ultracentrifuge has produced somewhat similar· t't'HIIII H. 

The blocking and hemagglutinating antibodies are shown to lbe pr•·ru•11l 



102 W. B. HIII-:I(~IAN 

in the 7S fraction 51 • Most investigators have found thc ::;kin ::;cnsitiz
ing activity to be present in fractions intermediatc betwccn thc 7S and 
198 components, usually in the range of 8S to 148 r. 2 • SEHON and cowor
kers 51 have reported that a portion of the skin sensitizin,g activity is 
in components of high molecular weight with sedimentation of 19!S; or 
more. AUGUSTIN and HAYWARD 29 believe that the presence of skin sensi
tizing activity in high molecular weight components is due to complex
ing of skin sensitizing antibodies with macroglobulins and that the 
complexes were broken down by repeated centrifugation. 

Ion-exchange chromotography on DEAE cellulose was applied to 
allergic sera by HUMPHREY and PORTER 53 and has since been used by 
AUGUSTIN 2-9 , SEHON 54 and others. The bulk of the hemagglutinating ac
tivity and blocking antibody are .in the first fraction eluted, while the 
skin sensitizing activity is scattered in several later fractions obtained 
at lower pH and higher ionic strength. AUGUSTIN reported that hema
gglutinating and skin sensitizing activities could be completely separa
ted by this method. SEHON 54 found that the bulk of the hemagglutinat
ing activity was associated with blocking antibody •cut that sorne was 
also associated with skin sensitizing antibodies. 

All of the antibody activity of allergic sera can be adsorbed lhy an
tigens linked to suitable supportin,g media, such as polyaminostyrene 
or red cells coated with antigen r.r., "". Under suitable conditions, however, 
rractically all of the hemagglutinating activity can be preferentially 
adsorbcd without noticeably affecting the skin sensitizing activity 39 • 

Skin sensitizing antibody can also be displaced from the immunoadsor
bent by blocking antilbody 37 suggesting that the blocking antibody has 
a greater affinity for antigen than the skin sensitizin,g antibody. 

In the fractionation of serum by these various methods, the blocldng 
and hemagglutinating antlbodies se2m to be uniformly found with the 
typical 7S gamma globulins. On the other hand, the skin sensitizing ac
tivity in general is spread over a number of different fractions which 
presumably include proteins of various molecular sizes and types. This 
has lcd to the opinion that the skin sensitizing antibody is nota single 
molecular species but is complcxed with oth·er proteins of the serum 
to form a variety of complexes of relatively high molecular weight, 
sorne of which may lbe dissoclated by the methods of fractionation of 
the serum 29 , 56 , 57 • Since many methods of fractionating serum involve 
a loss of one-half or more of the ::;kin sensitizin,g activity it is possible 
that one or more componentf> might be completcly overlooked. 

None of these methods have permitted isolation of the skin sensi
tizing antibody in amounts anda degree of purity permitting accurate 
chemical and physical characterization. However, they have yielded in
dications that neither the typical 7S gamma globulin nor the 1St3 beta 
2M globulin alone play a significant part in the skin sensitizing activity. 
Elimination of these two immunoglobulins led AUGUS!TIN and HAYWARD 
to suspect the beta 2A .globulin 58 • HEREMANS and VAERMAN 40 reported 
the presence of skin sensitizing activity iii a serum fraction composed 
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1" llllllrily of beta 2A globulins but wilh rmnw g·anlltta g·lolulllll, whic'h 
l111tl l:·t·t•n scparatcd by precipitation with l'.ine Hulf'nll'. Jt"lln:IIJAN, VAN 
t,lt<H and UOODMAN 1" produccd a similar sl<in Hl'IIHili1-illg' lrarlio11, 11ln11 
l'tllilaining gamma and beta 2A globulinH ft·om Ht'l"lllll by HIIIJ't'h 1'!1•t' 
l'"ldwrcsis and chromotography on DEAg eldluloHt'. Wlwu lh•· 111'111 :~A 
¡:I .. IIJJiin was removed by precipitation with a llJH'c~ifit~ 11111 iltl'l'ttlll, 1 h1· 
11h in scnsitizing activity was lost. 

Thc view that the skin sensitizing aclivit.y iH c~an·i•·d lnt'g1·l.\· 111· 1'11111 
1dl"l.dy by the beta 2A globulin is supporlt•d by 1 ht· ohn••n•11l i11t,1 1 hHI 
lu·la 2A globulin, like skin sensitizing anlilbody, do:·H 11111 11111'1111111\· p111tt 
ll1rough the placenta from the maternal to Uw f't·lul •·in·t~lullllll " 11 
1:·. kss easily correlated with the repm'l of IWIHIVIAN und AIIIW:I:ItMI 
ll1al radioactive ragweed antigen is variably ho1111d hy J:llllllllll, 111'1 11 :•,\ 
:tiHl beta 2M globulins of the sera of unlreal.t·d hay f•·v•·t· pul it·lllll 

LOVELESS 60 has reported the prescnc~~ of n•ag-i11it~ 11l'livlly 111 ¡u·t·u 
i11 which no beta 2A globulin was demonstrablt~ by ittllllllllltt'lc·•·lroph11 
n~sis. MENZEL in our laboratory has separatcd by Uw IIHl' of' IUv1111ol 11 
¡:rotein fraction which co~J,tains more than 50 pet.' el'nl. of' 1 ht· Hh i11 llt'll 
:;it.izing antibody olf the or~ginal serum, but containH oulv lriu·•·rt ••l' 
llda 2A globulin which were detected with diffieult.y by i;ttlllttllnt·l··~· 
lrophoresis and far too small to account for thc sltin H:'IIHil izing 111'1 i 
vity. (Details will be given in one of the scctional m<~t·t.illg'H.I 

It is this elusive type of antibody which is charadPt'iHii•· ol' 11111111111 
alopic disease. It alone appears to carry the scnsitivit.y i11 (lltllllil'l" ll'llll!t 
fcr, and its titer in the serum of the actively HPnHitil'.t•d i11divld1111l ¡,, 
closely correlated with the occlirrence of symptomH a.11d lltt· J't'llllll 11 ol 
treatment. 

Injections of antigen into the atopic individual and a.IHo itil•• 11111111 
tapie volunteers produce ordinary 7S gammn globulin allt.ihodit•JI whlt·ll 
have the property of combining with, and in sufficicnt eoJw•·llll'lll ion, 
of precipitating the antigen. These are dert.1onstrable by Uw ftoc·huiq11 '11 

of hemagg-lutination, iblocking antibody, passive cutancouH a11aph_vlu x irt 
.and precipitin tests depending upon experim·:mtal conditionH Hlll'h 1111 1 he· 
amount of antibody present and whether the serum has bel'll ~~ollc't'llll'll 

ted· There is no evidence that they contribute to the causat.io11 ol" 11 loplt· 
disease and presumably they represent the normal responHt' ol" 1 ht• 1111 
mune mechanism to injections of such antigens. In tests with illlll'""" 
adsorbents they have been shown to have a ,greater affinity l"ol' 1111ll••.•·n 
than thc skin sensitizing antibodies 37 • There is considerablt~ t', idt·llc·• · 
th::->t they exert a protective function against antigen injcctPd i11lo 1 h•· 
~:cnsitive individual by competing with the semltizing antibody aud :·1·· 

l'csponsible for the tolerance of increasing doses during the uHua.l i11.i•·•· 
1 on treatment 20 , 15 • Whether they are also cffective in prott~diug- llw 
:x~nsltized individual against inhaled antigen remains a dispul.t~d IJIII' 

:-:tion. The most recent evidence suggests that they exert sorne Hll<~h l11 
tlucnce, lbut that the beneficia! effects of perennial treatment. ovt'l' 11 
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period of years are more closely related to changcs in the umount of 
skin sensitizing anti'hody than to the presence af blocking antibodics "1• 

SUMMARY 

The serum of patients with atopic disease is characterized by the 
presence of skin sensitizin,g antibódy which combines with normal hu
man tissues and induces the release of histamine in the presence of the 
antigen. When the serum is fractionated by physical or chemical means 
the skin sensitizing activity is largely separated from the ordinary 78 
gamma globulins and characteristically is distributed over a number 
of fractions. A portion appears to be associated with the beta 2A glo
bulin. 

Treatment by injections of antigens is followed by changes in the 
titer of skin sensitizing antibody with gradual desensitization. Such 
treatment also induces the formation of typical 7S gamma globulin an
tibodies which can be demonstrated by hemagglutination, blocking 
techniques, passive cutaneous anaphylaxis or precipitin tests, depending 
upon the amount of antibody present. Th.ese antibodies can be induced 
in nonallergic volunteers by injections of antigen and are not unique 
in atopic disease. In tests with immune abso:r'bents these ordinary an
tibodies have been shown to have a greater affinity for antigen than 
the skin sensitizing antibodies and it is probably that they produce 
sorne protective effect in the body by competing with the sensitizing 
antibody for antigen. 
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ANTIGENS AND ANTIBODIES IN DRUG ALLERGY 

M. SAMTER (*) and A. :S. MARKOWITZ (* *) 

In general, drug allergy is dueto antigens (or antigenic determinants) 
which are made, not born. Common drugs are rarely antigens per se, 
but require biotransformation 1 before they meet the conditions for sen
sitization. 

What are these conditions? It is reasonably certain that a drug, or 
a fragment of a dru.g, must become attached to a macromolecular car
rier in order to induce the formation of antibodies. It is likely that a 
variety of macromolecular carriers will serve, but that both carrier and 
metabolite select each other for chemical affinities. 

Labile attachment of chemicals to proteins is common, of course, and 
part of a physiological transport system 2 , but dyes or salicylates bound 
to serum albumin do not sensitize. Studies on the antigenicity of penicil· 
lin suggest strongly that only chemicals with multivalent combining si tes 
can form antigenic conjuga tes with proteins; that, in fact, stable uni
valent "haptens" might inhibit antigen antilbody reactions caused by 
related, but multivalent antigenic determinants 3 • 

Penicillin: 

yields a very active metabolite, penicillenic acid: 

(*) Profesor of Medicine, University of Illinois, College of Medicine. 
(**) Head, Immunochemistry Laboratory. Hektoen Institute for Medica! 

Research of Cook County Hospital. 
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1• lwlr can forman antigcnic conjugatc by disulfidt~ linlw.~t· lo th1• hulf 
• 1 "'"•.vlr·t~siduc, or by amide linkage to thc lysyl rt~Hidw• of pr·olt•in. TIIC' 
1 "'''':lponding univalent haptcn, -N-penicilloyl-aminot:apr·lui.I.P, wlll 1•1' 
l•·•·l•vl'ly block in vitro reactions, e. g. prccipitin leHlH fm· l·l'llklllln 
111dllc1~d scnsitization. 

( >nec an antigenic compound has fcirmed, immunolo~ien.lly ~~olllJll'll'nl 
1'1·11:• lymphocytes- can be expected to initiatc th<~ Hyllllli'HIH ol' 11n 
tthodit•s. Yet, there is sorne uncharted territory bclw1~en th1• fot'lltlllion 
"' 1 ht• antigenic conjugate and the lymphocytic rcspollHI' t.o il. 11 IH lllt1'l.\' 
llral thc question: "wich dru¡gs are antigens?" and: "wlml I,VJII' uf 1111 
lthodics can they be expected to induce?" must be dt•fl't't'Pd unl il 1 h1• H"l' 
lra:1 bccn closed. It might be rewarding, howevcr, to <'XIIIllin1• 1 h1• n11111J·1· 
"' t he gap. 

It has lbeen known for sorne time that elemcnts of tlu• t'1•l l,•ultH·udu 
1 hl'lial system, particularly macrophages 4 partici¡ml.e in 1 h1• IIP1pt1'111'1' 
111' Pvents which precede antibody synthesis. 

·wmTE~ for instance, reviewed the progress which huH b''''" 11111dl· In 
<1111' understanding of macrophages since SABIN dcscribPd l.hl' ful1• ol' 
l'olored azoprotein in 1939 5 , but refrains from a stron~ <:onmrilllu·nt 
11 hout their role 6• On the basis of experimenta reportcd by Dl xo N 111111 
hi.~ group 7 , he seems to favor the interpretation that macrophuw·H mlght 
lransform into antibody-producing plasma cells. Actually, l.h" nllHW~"t' 
i:-; not known: severa! years ago, WISSLER, FITCH and LA VIA Hli~J.:I'Itll·d 
1 hat macrophages mi¡ght be expected to form antibodieH Hitw1• 1 h1·.v lt• 
g1~st antigen, but note that the evidence, so far, is indit'l'd "; 11nd h1111 
not dispelled the confusion whichobscures the ccll typ<'H whkh 111'1• In 
volved in the synthesis of antibodies. 

The term macrophages includes at least two classeH of' 1:PIIH: poi\' 
morphonuclear leucocytes and mononuclear elements of Uw t'c•l il·ulol'll 
dothelial system. Once antigenic material has tbeen admittcd lo 1 h1• I',V 
toplasm of the macrophage -by phagocytosis or pinocytosis mul 111• 

· questered within a membrane system its future asan antigcn will dl'pt•nd 
upon its susceptibility to macrophage enzymes. LEVINE and hiH 1'11 
workers 9 have shown, for instance, that the capacity of randomly-ht·Pd 
·llartley-strain guinea pigs te become sensitized to polylysine-I>NI' l'lllt 
jugates does not depend on the "foreign-ness" of the haptcn-DNI', uitll'l' 
individual animals either became sensitive to al! four hapten <:on,lugu 
1 Ps orto none. Thus, the immunological response might not m•t:I'HHIII'II,\' 
rdlect on nature of the sensitizing material, as such, but the inll'lmtll' 
1:apacity of the animal to metabolize or not to metabolize thc eonju,~ul•• 
Moreover, the type of macrophage which engulfs the antigcn nmy In 
fluence the type of immunologic response since macrophageH tlil'l'l·t· 
quantitatively in their content of hydrolytic enzymes 10• 

Recently F'ISHMAN, in an attractive hypothesis 11 concludcd Uml 11 
i:-; the macrophage which engulfs the antigenic conjugate but thl' lm 
111ature plasma cell which synthesizes the antibody. It has bccn Hhowu 
1 hat antibody formation can be imitiated in vitro by innocent lymph tllltll· 
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cells exposed to phenol-extracted RNA oblained from macropha,g'!'H 
which had contact with the antigen '". When IUJA from antigcn-expmwd 
macrophages -identified by trltiated cytidlne- is incubated with ccllH 
from innocent lymph nades, lymphocytes incorporate the tritium-label
led RNA into their cytoplasm 13• 

In sophisticated experiments, WEILER 14 analyzed the possible flow 
of information from macrophages to lymphocytes. After injection of a 
specific (first) antigen, he found, ·in the peritoneal cavity of the sensi
tized animals, two types of cells, (a) cells which have been "determined" 
by the antigen and participate in the mechanism of antibody formation; 
and (b) cells which are "undetermined", but immunol~gically compe
tent, i.e. capable of reacting to contact with a second antigen. Transfer 
of this mixed population into an irradiated, isogenic recipient will pro
duce demonstrable antilbodies to the first antigen after a time lag of 
four days. Injection of a second antigen into the recipient will produce 
antibodies after a reasonable but -as expected- significantly longer 
interval. Incubation of the peritoneal cells, prior to transfer, with acti
nomycin D, will prevent the !formation of antibodies to the first antigen, 
in the recipient animal, but will have no effect on the formation of anti
bodies to a second ant~gen, if the second antigen is injected after the 
transfer of the actinomycin D-incubated cells. Since actinomycin D in
hibits the transfer of information from DNA to mRNA, it seems likely 
that the antigen-induced coding of the transferred "determined" cells 
has been erased; and that, consequently, antibodies fail to develop. Sub
sequent injection of a second antigen will produce a "normal" anti1body 
response since the flow of information is not interrupted at a critica! 
stage. 

Studies with labelled antigens demonstrated the clase .structural and 
functional relationship between the dendritic processes of ant~gen con
taining cells and the immunologically competent cells of the germinal 
centers, but BRENT called attention to the fact that the difference in the 
rate at which antibody-producing cells appear in dififerent species, might 
reflect a difference in the rate of antigen uptake by macrophages rather 
than a difference in the rate of antibody formation 15 • Transfer of an
tigen from macrophages into neighbourin,g lymphocytes has apparently 
not been observed. 

In vivo transfer of material vía a cytoplasmic bridge between the 
macrophage and the cells of the lymphnodes has been demonstrated by 
SCHOENBERG and his associates 16 who were able to show that macro
phages can interact with at least two morphologically different cells in 
lymphoid tissue: they speculate that 19S antibodies are produced by 
a large mononuclear ceU, presumably of the lymphocytic series, and 7S 
antibodies by the plasma cell. 

Dru,gs might give rise to more than one antibody. SHULMAN 11, for 
instance, found in the serum of a single patient a 7S antibody which 
reacted only with platelets and a 19S antibody which reacted with red 
cells. It becomes increasingly certain that even a drug as simple as pe-
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.,¡, tlli11 dcH'H not induce thc ::;ame antibody al all t.inH·H: :4CIIWfiH'I't, 1111cl 
\ "''·""N ,., havt~ ::;hown that at least threc typPH of" ant.ibody IIIII,Y 11p 
1 • "' itt pc•nieillin-sensitive patients: 71S and 19H autibodiPH ~~npnltlc• ni 
·'l·t: 1111 i nat.ing penicillinized red cells, and skin scnsili:;dng- ant.ihocl ic•H lllul 
.1 .. ""' c·ausc agglutination of penicillinizcd cclls. 

11 nhould be mentioned that three of the paticnts :,;t.udi<'d hy Nc'll 
!\.\liT/. and VAUGHAN developed "contact dermatitis" - u fad ac•lutow 
l• d¡:•·d, but not understoodd. Sorne years ago, it appean~d aH if 1 he• "w1111 
1 tul'! ion" of the tubercle bacillus w was a conditio sinP qua 11011 fot' 1111' 
.¡,.,.,·lopmcnt of eell-fixed antibodies, but it is now quit.,~ 1~c·r·lui11 lo 
o¡lltdc· COOMBS and GELL-- that "under appropriate CXflCI.'irlll'llllll l'llltcll 
111111:1 virtually any antigenic material (with the possibiP I'Xc•c•plloll "' 
t 111' polysaccharides)" can engender delayed sensitivity '·'". 

We do not know whether the "cell-fixed antibody" iH t't•ally 1111 1111 

flhocly in the convential sense; and LAWRENCE prefers to eall. nu~l··r·lnl 
1'" 1 racted from lymphocytes which is responsible for the n·.wd Ion uf 
h"nuwrafts a "factor" rather than an antibody 21 • The mwfuhu•ru1 ol' 
~t.·lay~d sensitivity in the defense of man against chemicalH iH Hllll 11 

nty:-~lcry. 
lt might be well to conclude this review with a lbrief report ou "wnrh 

In progress", and expectations. 
The numher and sequence of steps which are necessary to p1'ochlt'1 ' 

clrug- aJlergy are, indeed impressive, but they do not, in principie, dlffc·r 
lro;'n the number and sequence of steps which lead to sensitizat.inu l11 
1:• ·u eral. 

The antigens of dru,g allergy are, by and large, antigenic ddc•t'lltl 
n:111ts, attached to protein carriers. ·rn recent years much attcnliou '""' 
lll'en paid to the metabolic handling of drugs, particularly to Uw poli 
11ible development of active metabolites, but the significancc of lite• 
c·arrier moiety has not been clearly established. 

Macrophages might dispose of conjugates of antigenic determinaulll 
nnd protein carrier, but their enzymatic potential is not predictalblc; yc·l, 
1 he enzymatic breakdown of the conjuga te is likely to determine HJH•c•l 
fidty as well as the type of the resulting antibody. In fact, concutTc'Jtl 
ni imulation of cellular activity, e.g. by Freund's adjuvant, m~ght bl'iu:.: 
i 11 cells of different type and, in the end, dififerent antibodies. 

The demonstration of cytoplasmic bridges which transfer "gctwl ic· 
i11formation" 22 from one cell to another m~ght salve the persiRI.c•ul 
riddle of the absence of antigen in antibody producing ceUs. It mig-hl 
nl:-~o explain why sensitivity persists in spite of the limited lifc-Hjlltll 
1 d' cells which participa te in the initial phase of the immunological rt'tl 
ponse. 

Antibodies in drug allergy are often elusive - this is not surprising· 
:1ince routine techniques require the ultimate anti,gen - which is rari'I,Y 
h nown - for a demonstration of antibodies. Even if routine techniqw·H 
•·::lablish the existence of antilbodies, it is often doubtful whether tht•Hc• 
nntibodies are cause of effect of the disease. · 
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Clinical differences in drug reactions are not ncccssarily duc to di 1'
~erences in type of titre or antibodies: they might be duc to diffcrenc('H 
m the host- response to the antigen antibody complex "". It is, pcrhapH, 
unfortunate that the clinical immune-response toa particular dru,g- c.g. 
the development of exfoliative dermatitis after administration of sulfo
namides or p-aminosalicylic acid - might be so dramatic that sympto
matic control assumes deserved priority, but leaves neither time nor 
inclination for basic studies. It might be possible to reverse this trend. 
Immunological research has advanced at a promising rate. It can be 
expected that the definition of the distinctive traits of an antigenic con
jugate will be accomplished within a foreseeable future. Once we have 
clarified the relationship between such antigenic determinants and the 
succession of cells which participate in antibody formation our immu
nological assay for drug allergies might improve. At present, the appli
cation of immunolo,gical procedures to problems of drug-induced disease 
tends to produce results which are often surprising· generally of acade
mic interest, but of rather limited clinical value. 
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INFEG'TIOUS ALLERGY IN HUMAN ALLERGIC DISEAISES 

S. F. HAMPTON. 

St. Louis, Missouri (U. S. A.). 

The role of infection or factors thought to be supplied by infectious 
agents in human aller,gic disease has not been clear. Certainly it has 
not been as clearly defined as that of pollen atopy and, in terms of etio
logy of allergic disease, has been controversia!. 

Bacteria! allergy, in the mechanism of common allergic syndromes, 
is a complex subject. The many antigenic fractions of the bacteria! cell, 
the selective antibodies induced, the site of the antigen-antibody inter
action and the relevant chemical mediators that may be involved in 
the production of symptoms and signs of clinical allergy are among the 
unsolved questions in this area. 

Most studies, supporting lbacterial hypersensitivity in the etiology 
of common allergic conditions, including asthma, vasomotor rhinitis, 
urticaria and angioneurotic edema, and possibly sorne types of allergic 
dermatitis, have been limited to clinical observations of closely associa
ted acute infection with acute episodes of allergy or the demonstration 
of a focus of chronic infection in a chronic aller,gic state. There have 
been a number of fundamental studies, however, that add substantial 
emphasis to the possible relationship of bacteria! hypersensitivity in 
the mechanism of human allergic disease. 

HISTORICAL 

Most of the early studies pertaining to both the delayed and the im
mediate type of hypersensitivity, including the initial demonstration of 
the tuberculin reaction by Koch 1 , 2 in 1891 and the first report of ana
phylaxis to bacteria, by RosENAU and ANDERSON) in 1907, discussed lbelow, 
were in the lower animal. 

The delayed or tuberculin reaction was thought to be demonstrable 
only in an animal infected with tubercle bacili 3 until ZINSSE'R and PE
TROFF \ using extremely large amounts of dead bacilli; and CoULAND" 
incorporating salid paraffin with dead organisms; and FREUND et al. 6 

using liquid paraffin established that tuberculin hypersensitivity could 
be induced by injection of tuberculin. Later RAFFEL 7 showed that the tu-
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,,, •• 1. I11H'illw; ii.HPII' eontainH a Iipid (WilX) that., wht•n injt·&~lt·d wit h 1 h•· 
,,;~., ''"'"prol.l'in, Ht.imulatcd the devdopment of t.ub!'reulin HI'JJHilivlty. 
111111 111111 I.YI"~ of HenHitivity in the lower animal iH t.r·a.nHI'i·mbll· hy l1•11lw 
, 1•••. ltnt uot. by Herum, was shown by CHAHI•: ". 

'l'llc· irnrrwdiatc or anaphylactic typc reaction to bact&·ria, indudiu~~ 
• oolooll, hay, a.nthrax and tubcrc}c bacilli, WllH firHt dt~ITIOilHI.t·ul.l'd in 1 (JI' 

1 11111<'11 pi,g- by ROSENAU and ANDERSON 11 and two yearH lat.m· in l!JO!J WIIH 
..11111\'ll lo be transferable •by serum 11'. BALDWIN" induel'd ana.phylaxiH hui. 
11ool llu· tubcrculin reaction in the guinea pig wit.h aqw•ouH t•xtt·u.d of' 
111·· t ubt~rclc bacillus. ZINSSER and PARKEH" reporl.t•d atmplr,vlaxill tu 
1 1 plloid ~mtigen. Finally, ZINSSER 12 establü;hcd en·n.l'ly t lml llrl'l'l' Wl'l''' 
l1\'11 dil'fcrcnt types of tuberculin hypcrsenHitivit.y, t.lr" ntu1plr,vlu1'l le· nucl 
1 11,. t uberculin, the antigen of both bcin,g a prol.l·in ot· lllll'(l•ofll'llll·lu. 

lu addition to nucleoprotein, somc bacteria <~ont.ain 11 1'111'1"'".\'"'"lc· 
111:11. acts like a hapten in that it will give JHIHit.ivt• tlldu 1&·11111, ~·ll1'll 
11l11wk and contraction of the isolated utcrine mUHt~l" of t lu· ~:nll1•·11 pl1: 
1111cl precipitate antiserum produced by thc wholt~ •bad1•J'ial ""'""""1'1 ' 

bnt. is not antigenic in that it will not produce antibodh·H. H1wlr !11111 
lt~·c·H demonstrated in the pneumococcus 1", 11 as well aH llrt· 1 llhl·n·lt· 
l1111~illus 15, the hemolytic streptococcus 16, 17 and thc baeilluH llu~t iH ll.l'l'n 
¡·.•·rws 18 and others 19• 

In man, the delayed or tuberculin type skin test haH be&•n IIHI'f'lll iu 
diagnosis of various bacteria! diseases, including tubcrculoHiH, 111'111'1'1 
lo:üs, tularemia, chancroid, and lymphogranuloma as wdl 11.1-1 f'llllf:lln 
di:-;eases, including histoplasmosis, coccidiomycosis and ibln.Hiollr.VmH 
i:~ :·". That this type of sensitivity in man is transferable by l1•11lto1'.\'l 1'11 
hnt not by serum was demonstrated first by LAWRENGI•: ,., , ,., .. 

In man, the immediate or anaphylactic type reaction to hacll'l'iu wu11 
<·xcmplified by the demonstration of a wheal and erythmna Hldu li'11t 
with pneumococcus polysaccharides 23 in patients with lobat· (1111'1111111 
uia; with type-specific carbohydrates of staphylococci :!l in ¡mt i&•JJitt 
with staphylococcic infection; and specific serologic tests 1'o1· grt~ll(l 
polysaccharides and the type-specific proteins of beta hemolyt.i1: Hl 1'1'(1 · 
1 ococci 17• 

· Since the tuberculin-type skin reaction has been shown to be U.HHIII'iu 
i.1:d with particular infectious diseases, the question arises whetht•t· 1 11 in 
delayed cellular-type of allergy may •be involved in the etiology of ~~~~~~•· 
mon human aller,gic diseases. There is more evidence, however, to :m p 
port the role of immediate type of hypersensitivity. Since thc clilli<·ul 
~;ymptoms and physical signs of allergic syndromes, associatcd w i t Ir 
apparent infection, but not with conventional atopy as in pollinoHiH, at'l' 
<·Hsentially the same as those obviously due to atopic factors, it would 
he expected that both types should be identified with the same immuno
logic mechanisms and chemical mediators. 

Therefore, this discussion will be presented on the hypothesis that, 
i 1 bacteria! hypersensitivity is in volved in the role of infection in hu
rnan allergic disease, it should be the immediate atopic type. It is adrnit-
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ted, however, that both the immcdiate and delayeu typP ma.y pal'lit·i 
pate under different conditions. 

BACTERIAL .ANTIGENS 

The nature of bacteria! antigens in atopic human allergic diseas1~ 
has not been clearly esta:hlished. The sensitizing antigen most probably 
is a protein, as in the lower animal 9 , lJo, 11 , 12 and the observations of 
KUHNS and KUHNS and PAPPENHEIMER 25, 2<~, 27 , 28 , 29, " 0 withdiphtheria 
toxoid, discussed below, supports this ihypothesis. The symptom produc
ing-antigen hay be the nucleoprotein of a carbohydrate, perhaps acting 
as a hapten. The exotoxins of gram-positive organisms including diph
theria and beta hemolytic streptococci are proteins 31 • The principie an
tigens, however, may be the .polysaccharide in gram-positive organisms 
and a lipo-protein-polysaccharide in gram-negative bacteria 31 • The re
cent techniques of isolation of endotoxin from various bacteria 32 , 33, 34 

TABLE I 

Typcs of Allergic lnflammatory Responses (*) 

Early Responses 

Erythema Arthus or 
Delayed Responses 

Wheal and Anaphylactic 

Clinical state Hay fever, asth- Serum sickness Tuberculosis, ly mpho 
m a granuloma, histoplas 

mosis, syphilis, poiso n 
ivy 

Sensitizing material Pollens Soluble p r oteins, Bacteria, viruses, fungi 
1 carbohydrates spirochetes, plant ma 
1 terials, simple chemi 1 

1 Present i n s e-

cals 

Antibody Present in serum Absent in serum 
1 rum Precipitable Absent in cells 
1 Non - precipita- Heat-stable Unknown 
1 ble 
1 Heat-labile 

rransfer of sensitivity With serum With serum 

1 
Not with serum 
With cells 

Cytotoxicity of anti- None None 1 Present 
gen f o r explanted 
sensitive cells 

(*) From LAWRENCE, H. S. 22. 
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l• ,,.¡ 1 o •~IH.HHification of the provoeat.ivt~ ant.igonH fr·om t hl'Ht• m·
~••il1ttHI. 

Antibody response 

'1'1,,· all•·r·gic inflammatory responses to various stimuli, indutliu¡.:
i"' o o 111111, may be divided into two types, i. c. 1st the eat'ly t'I'HJlOilHI', t~om
' • loll'd ol' (a) the wheal and erythema varicty (atopy) d•m·adt·r·iHt.ie ol' 
,,.,,. kv•·r· in man and {b) the anaphylactic or· art.hiiH pht·uonH·non, in .. 
1 l11d1rtg· HPrum sickness in wich precipitim-1 un~ dPrnonHII'Ilhlt· n11d :wll

"illl'tly is transferable by serum, and 2nd Uw tklay•·tlr·t•HJHIIIIII'H, 11111111ll.v 
1" 1 :11·tll in infectious diseases, previously dl'Ht~!'illl'd, in whil'l1 lll'tHdllvlt ,\' 
111 Ira n:-;l'crable by cells and not s.crum. 'I'ht•Ht• Vlll'iow1 t't'lll" •11111'11 111'1' 
1llwd ratcd in Table I, taken from LAWIUt:NCJ•: ,., .. 

\\'lwreas reports have appeared of thc aHHoeiat.ioll ol' tlu· Jtl'l'l'lpltul 
1111: · or hemagglutinating type 36 of antibody wit.h lm•·l•·r·lul 1111ll~:~·w1 
111 a lltT,gic diseases (1,b above), more convincing t•vitktwt• iH 1 hn t 11111' 
1'""1 ing the mechanism of atopy (1,a above). 

'l'hc demonstration of wheal and erythema skin teHI.H with n.nllf~I'IHI 
"' pncumococcus 23 and staphylococcus 24 in nonatopie Hyndr·ouu·H hll\'1' 
¡,.,.11 mentioned previously. Positive immediate and dda.v•·d Hld11 lt•flt 
11 ··~··~ demonstrated in asthmatic patients to nucleoprott~inH ol' tu·v•·•·nl 
11 :tpiratory bacteria, lboth gram-positive and gram-ncgatiw :o;, "" 1111d 1'111' 
tlwl' cvidence of the atopic type of hypersensitivity in man IIIIVI' lu·1·11 
I'I'I'Ht~nted 39 , 40 , 4 1, The dem'onstration, by SWINEFOim nnd IIOJ~MAN '' ol 
,,¡, in-s-ensitizing antibodies to the polysaccharides and mtdt•olwoii'Ín•l "' 
•·ootnmon respiratory organisms with sera in various allt•l'gk •·ouclillonu 
111t:luding asthma supports strongly the role of atopy in hmllall nll•·•l:ll' 
di:-;case. 

The subject of bacteria! atopy can be exemplified by two expt•t'ÍIIII'II · 
tal and clinical models: (1) the diphtheria model and (2) Uw aHil111111 
111odel. 

THE DIPHTHERIA TOXOID MODEL 

In a series of experiments in man lby KUHNS and PAPPENHgTMI•:Jt "'', .,,. 
n11d KUIINS 27 it was observed that non-precipitating, skin-scnsit.bd11g 
n11libodies could be induced by iiljections of diphtheria toxoid and 1 hu 1 
1 ltt• incidence of those developing such antibodies was greatest in Urt• 
ni o pie individual with hay fever or asthma 25 • The sera, containing oul,v 
111111-precipitating antitoxin, resembled atopic "reagin-containing'' Ht·t·n 
"' that it was capable of sensitizing normal human skin to toxin or· 
1 11xoid; it remained at the injected si te for many weeks; it did not fix 
o·•11nple:r;n~nt, unless lar~~ quantities. were used; it could be specifieall.v 
··~~-p~ecipitable by additwn of prec1pitating toxin and antitoxin; aud 
l11·atmg to 56° C for 4 hours destroyed its skin sensitizing propcrl.ii·H, 



118 :-;, 1-'. IIA~II"I'IIN 

without destroying its antitoxic effect. On the other hand, it was ea
pable of passively sensitizing guinea pigs to fatal anaphylactic shock"". 

Furthermore, heating the non-precipitating, skin-sensitizing anti
toxin to 56° C for 4 hours converted in into a blocking-type antibody 
that was capable of inhibiting the wheal and erythema reaction to toxoi!l 
in sensitized skin 2'6 • Non-precipitating, non-skin-sensitizing antitoxiu 
formed by sorne patients exhibited. similar blocking properties 27 • 

Precipitating antitoxin formed by sorne was incapable of sensitizing 
normal skin; disappeared rapidly from the injected si te; fixed comple
ment in high ti ter; sensitized guinea pigs; and when mixed with toxoid, 
inhibited the wheal and erythema reaction induced by the toxoid in 
sensitive skin 26 • Many individuals immunized with toxoid develop both 
precipitating and non-precipitating antitoxin simultaneously 26 • 

In comparin,g the effect of repeated doses of toxoid, KUHNS reported 
that wheal reaction occurred more frequently and of greater degree in 
persons receiving repeated injections when compared with those receiv
ing single injections. Delayed reactions occurred more often in Schick
negative persons receiving repeated doses and delayed reactions gene
rally occurred prior to the onset of immediate wheal reactions 28 • 

Just recently, KUHNS, using I-131 labeled toxoid, observed a rapid eli
mination from injected skin sites in Schick-negative sulbjects, except 
when delayed reactions occurred, suggestin,g that delayed reactions as
sisted the development of immediate wheal reactions by slowing down 
the release of antigen from the si te of injection 29 • Even though the in
vestigations of KUHNS and PAPPENHEIMER and KUHNS seem quite con
vincin,g, FINGER and KABAT 43 cast sorne doubt as to the presence of skin·· 
sensitizing antibody to diphtheria toxoid in non-precipitating antitoxin 
and suggested that such activity might be dueto impuríties in the toxoid. 

Systemic reactions to diphtheria toxoid have been observed, mani
fested by asthma 25, 30 , 44 and by urticaria 30, 44 in individuals who had 
marked immediate skin reactivity and whose sera had skin-sensitizing 
antibodies, with and without precipitating antitoxin. It is surprising 
that more such systemic reactions have not occurred in atopic subjects. 

THE ASTHMA MODEL 

Most of the early reports pertaining to infection and asthma had 
to do only with clinical association of the two and the use of bacteria! 
vaccines in the treatment of asthma 45, 46 The extensive observations and 
reports of WALKER47 , 50 , RAGKEMANN 5 \ 52 , THüMAS and TOUART 53, Coo
KE 4\ 54 and others 5 '', 60 have supported the hypothesis of bacteria! al
lergy, particularly in asthma. Sorne investigators 6 \ 68 , however, have 
felt that there was no primary relationship lbetween asthma and infec
tion but rather that the infection is a secondary factor that may increa
se the severity of the asthmatic state by increasing obstruction of the 

. bronchi as a result of the infection itself or, as stated by LowEL 69 , that 
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''" 1 • 111 11n incn·aHt'd "rcactivily lo noii-HJil't:ifit: fadorH a11d abtH•nl'l' ,,,. 
!/. ' 1'. \' ... 

''"111(1< ", i11 particular, stresscd lhl' rnccha.lliHm of hadl·t·ial h,YI'I'I' 
n·•iiii'II,Y i11 a::;lhma associatcd with infl'et.ion. Ht• baH1•d hiH lwlil'l' 11pttn 

1 '" lt t¡: 1' i neidcncc of allergy in anlcccdl:tllH of eh i ldn '11 a11d ,votttl¡..:· nd11lt 11 
1.,,,¡ 111 oldct· adults with infectivc aslhma); lh1: oeeiii'I'I'IWl' ol' nHII111111 
''"'''"'ltilr·d with infection in the samc palilmt.H who al:-ut I111Vr· 111111111111 
1,.1111 pollt·n, inhalants or foods; thc blood eoHillophilia in 111111111111 1'1111 
'" d h,v i11fcction only; and the induction of aHI.htlla in p11ll•·11ht l'ollow 
111¡: lll .. it•clions of respiratory bacteria! v;w<:itH'. 

A. Bacterial Atopy: The clinical ::;yndt·onH· ttl' 11:tlh11111 ltt•'"'"llwll 1111 

•1 •·l1nical and experimental modcl for· diH<~IIHHing lh•• l'11l1• "' lutt·ll·tllll 
"'"I'.V in human allergic disease. At tht: on::;t•l, on1· lllllrtl t'l'ldlw ll11• 1!1 • 111 
1'o111pkxity of the subject, even thoug-h inf1•cl ion 11 t 1 illll'tl 111 tHHlllt'lu 
11••11 with the asthmatic state may be obviouH. l•'ot' t ht · Hlll< t• ol pt•·wn 
1 ni ion the terminology of atopic and infcdivr: a::;t.hnm will bt· tlfH•tl, 1 lit• 
lnllr·r· referring to the type of asthma that is not cmuH·d by pol11•11, i11h11 
ln11l or food sensitivity but is characteristically aHHoeiu.it'd with lll'lllt• 
"1' t·hronic respiratory infection. Even though clinieally, u.Hih11m iH l't'l' 
qtwntly caused by combined atopic and infectivc faetorH ", "\ ", 11 dl'll 
1·riplion of the two types is important for sake of claHHifi<·at ion 1111tl In 
l•·rrns of treatment and prognosis. The charactcristie of t'll<'h t,vp1• lit'" 
••ttllined in Table Il 72 • 

TABLE II 

Gharacteristics of Atopic and infcr:Uvt: asl/111111. ¡·•· 1 

Ato pie 

r ;,•netic influence Present 

A¡;<' of onset Usually under 35 

A :;sociated hay fever Frequent 

:; 1< in tests Usually positive 

::''in sensitizing antibody Usually present 

1\••sponse to antiatopic the· 
rapy Good 

::p1rlum Eosinophils 

A ssociated infection Secondary, if any 

l11t.ractable asthma Uncommon 

1 ••·ath Rarely 

1 'J From HAMPTON, S. F. "· 

J llf'PI'll\'11 

Vuriahlp 

Un<lcr· !í, ovt'l' :u-, 

Nono 

Negativo 

Nono 

Nono 

Eosins., Bad.t•rln ,o¡, I'MN. 
LoukoeyluH 

Apparently priiiiHI'.V 

Conunon 

More F'requcnt 
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l. Atopic Asthma. 

This type of asthma is characterized by a prominent genetic influen
ce and usually the family history is "positive" for asthma, or other al
lergy disease, in the antecedents. The onset usually is at an early age, the 
large majority of cases beginning in the first two decades. Onset after 
the age of 35 is unusual. Seasonal hay fever frequently is associated. 
Atopic asthma associated characteristically with positive immediate 
wheal and erythema skin tests and presence, in the serum, of skin sen
sitizing antibodies 73 to the offending antigenic factors. This type of 
asthma usually is amenable to treatment, both symptomatically with 
drugs and specifically by elimination of the the antigen or antigens or 
hyposensitization with extracts thereof 74 • There may he a tendency to 
spontaneous remissions, especially when it first occurs in infancy 75 • 

Sputum examinations reveal a prominence of eosinophiles and, as a 
rule, show no evidence of infection. Infection of the respiratory tree is 
absent or, when present, is of secondary nature and usually of no par
ticular consequence. Intractalble asthma and death in this type of asth
ma is uncommon 7~, 77, "~ 8 • 

2. Infective Asthma. 

This type of asthma is characterized by a less prominent genetic in
fluence but the family history occasionally may be "positive" for atopic 
disease. The onset usually is either under age 5, when the attacks cha
racteristically are sporadic, in association with acute febrile respiratory 
infection, with complete remissions between episodes; or over 35, when 
the asthmatic state tends to become more persistent and chronic. Sea
sonal hay fever commonly is not associated. Skin tests with identifiable 
common antigens, involved in atopic asthma, are not positive. Although 
skin sensitizing antibodies to antigenic fractions of respiratory bac
teria have been demonstrated. in sorne cases, as discussed later, no de
finite immunologic mechanism has been established as yet in this type 
of asthma. Infective asthma usually is not as amenalble to treatment and 
certainly not to specific anti-atopic therapy. Sputum examinations, as 
a rule, reveal a prominence of pus cells and bacteria as well as eosino
philes. Infections of the respiratory tract are common, not only associa
ted with the onset of the first attack <Yf asthma, discussed below, but fre
quently are identified with acute attacks of exacerbations of the asth
matic state as precipitating causes. Attacks of this type of asthma, par
ticularly in adults, tend to become more frequent and more severe with 
repeated bronchial infections and most cases of intractable asthma and 
deaths are of this type 76' 77, 7s, 7v, so, 81, s2. 

B. Acute lnfection and Asthma: As stated by SHERMAN 83, "it is 
well known that the symptoms of respiratory allergies may be precipita-



llll't•t•l Í<>IIH nllt'I')~,V ill liillll\l\l allt•l'git: tlii-!1'1\Ht';l l:.ll 

~. .1 ''' lllf't·t~t.ions of thc rcspiratory tract". AsthmÍ.., acult• a11d t~lirolllt·, 
'·"'"'\ nt'llk 1:1pccific infections of childhood, including rnt•aHit•H, wlwop 
'"': • "ngh and scarlct fever "·'; pneurnonia "'; infltwn:t.a "" a11d !lit· c·olll· 
'""" t'llld '' 1 • 

l•'irsl Attack of Asthma and Acutc Infr:clion. Thc firHI at 1111'1< ol 
,,,,¡¡,,t,a in many patients has been reported to be aHHociah•d with llt'lll•· 
t• •iJIII'alory infection ", "8 , "", including pneurnonia "". inf'III<'IIZII '"', 1111'1111 
1·" ltltd whooping cough 84 • The author obscrvt~d. dtu·illg World Wur 11, 
111 tttilil:u-y personnel that the first attack of n.~:~thnm tH't'llt'l't•d willr 1'' i 
lllnr,v atypical pneurnonia the syrnptorns and HÍJ.:'IIH of 11:-111111111 dt·v•·lop 
ltw, nH thc pneurnonia was clearing. FAwmm:l{t; '"', n·vi•·w,·d ll11• 1111'111 
''"'' o11 this su!hject and reported that in ()1.!1 ',; of 111!• pull•·rtln wlllt 
, tlllogt·nous asthrna, the first attack wa.s pn•cipit nll'd lt,V I'<'Jt¡tltlll "' 1 

iltllTI.ion. On the other hand, asthrna ha.H ht•t'll ollii<'I'VI'd lo rodtnld•· ni 

1111· 1 ime of acute specific infectious discascH, Hlldt nH llll'll:d1·11. 'l'lil11 ¡•lt• 
tlttltl\ ·non possibly co.uld be due to cornpctition of 1111' 1111 t ~~~~·1111 1'1'111'11 11 

11il•l•· for the asthrna and that of the spccific diH<'a.Ht' ''". 
i\lthough asthrna is cornrnonly associatcd wilh obviollH illl'1·1'1iollll 

d1::1·ase at the onset, occasionally neither infcction nor alopy iH 111'1'11 
,·,·rtl. This suggests that there may be other sclcclivt• faclorH, 111'1':11'1111,1· 
11 r1lmown, responsible for sorne cases of non-alopie aHLii m a. i\ Hpi l'i 11 111 
l"lt·rance "', often rnanifested by severe, and fatal a.Ht.hnm "'', "", 1111d '"' 
1· IIITin,g in patients, apparently of the non-atopic a.nd fn·qw·11lly i 11 w ltul 
111ay appear to be the "purely" chronic infcctive va.ril'ly ''', ''"', i11 '1111 · 11111'1 1 
1" 1:->sible example. 

C. Chronic Infection: The role of chronie foci ol' illft•t•l i1111 111 1111' 
r<·spiratory tract in the cause of asthrna is contr·ovt·rHial, 1111d opilllllllil 
l1ave lbeen based prirnarily upon clinical obscrvatioiiH. 

l. Sinuses: Acute suppurative sinusitis rnay prceipitalt• llt'lll1· 1111111 
r1Ja and chronic suppuration may influence adverscly lht· t:oiii'HI' ol' '''"'" 
11ie intrinsic asthrna. Whereas sorne have thought that: HilliiH illl't·t·l iont: 
ll'as not a major cause in asthrna 64 , 101, 102 , others 1'"', '" 0 , part it·1JIIII'I\' 
( 'oüKE and GROVE 107 , 108 , believed that not only does sintiHiliH collll'illlll<' 
lo the etiology of asthrna but that hyperplastic sinusitiH, itHI'II', iH 11 11111 

11 i resta tion of bacteria! allergy 109 ' 110• 

2. Tonsils and Adenoids: The question of whethcr inf<·t~l ioll ¡ 11 1 fll Hl 

il~; and adenoids may play a role in the etiology of asthma llnH 111'1'11 1111 

nmtroversial as that of sinusitis. Sorne authorities 7 '', 1'11 1\:1'1 tiJui llr1·n•· 
11ssues can harbar bacteria! antigens that can cause of inflllt'lll'<' 1111llr 
llo:t, particularly in children, in the sarne manner as suppura.t.ivt• rli1111 
::itis, while others 112 , 113 are of the opinion that this is nol lht• I'IUII' "' 

;d least that tonsillectorny and adenoidectomy have no favorahlt• í11 
1'111cnce on asthma. 

SHERMAN and KESSLER 7", state that, in selected patients r<:movnl ol 
1 nnsils and/ or adenoids, if actually chronically infectcd, liHIIall v 111 
ill'ncficial to the asthmatic state regardless of the nature of lht• lllt';·lro~ 
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nism· Whether the favorable influence is due to rcmoval of bactcl'ial 
antigen per se or merely improvement of the general hcalth of thl' 
patient is not certain. The author agrees with SHERMAN and KESSLER ·¡¡, 

in that the presence of allergy does not afford any additional risk in 
surgical removal of tonsils and adenoids; with SoBEL 114 that indica
tions for tonsillectomy and adenoidectomy are essentially the same in 
patients with and without asthma; and with GLASER 57 that recurrencc 
of adenoidal and lymphoid tissue in the tonsillar fossae is more com
mon in allergic children. 

3. The Bronchial Tree: Finally, the bronchial tree itself may be 
chronicly infected. Thus, a patient with a chronic 1hronchitis may have 
asthma secondary to the chronic bronchitis, regardless of whether it 
is due to allergy to the infectious agent per se, or sorne unknown mecha
nism. Many such patients show only nonpathogenic bacteria in the spu
tum and bronchoscopic aspirates, and yet have asthma, possibly as an 
allergic response to the bacteria! ant~gens of the normal flora of the 
respiratory tract, as may be the case with recurring acute infective 
asthma without demonstrable pathogenic bacteria, discussed below. 

D. Bacteriology of the Respiratory Tract: Although the mouth and 
oropharynx harbor "normal" non-pathogenic bacteria that are consi
dered ubiquitous, including Neisseria, alpha and gamma streptococci, 
diphtheroids and coagulase-negative staphylococci, the healthy lower 
respiratory tract is usually found to be sterile 115 , 119• On the other hand, 
in the diseased state, bacteria, including the normal inhabitants of the 
upper respiratory tract, have been cultured from bronchoscopic swabs 
and aspirates , 116, 117 , 120 , 121. PECORA and YEGIAN 115 , however, did 
find cultures of bronchial and pulmonary tissue, removed at thoroco
tomy, to be sterile much more often than bronchoscopic aspirates. 
MAY 118, reported that in bronchitis, Neisseria catarrhalis, streptococ
cus viridans and non-hemolytic streptococci were found almost univer
sally in both purulent and mucoid sputum as a results of their extension 
from the upper respiratory tract in a "damaged" bronchial tree, where 
they "colonized". 

A variety of pathogenic bacteria, particularly Hemophilus influen
zae, Diplococcus pneumoniae, beta hemolytic streptococci, coagulase-po
sitive yellow staphylococci and others have lbeen isolated from the spu
tum and upper respiratory tract of patients with asthma, presumably 
dueto infection with the particular organisms 44, 516 , 60, 121-m. 

Sorne patients have asthma, however, not due to discernible atopic 
factors and without bacteriologic evidence of infection in the respira
tory tract, when cultures of sputum, bronchoscopic aspirates or swabs 
may reveal only non-pathogenic ubiquitous bacteria 44, 65 , 1"20, 124-121. The
se observations support the possible role of hypersensitivity of the host 
to the normal flora of "oropharyngeal commensals" as spoken of by 
LAURENZI et al. 117 • 

In a study of bacteria! hypersensitivity ih asthma 128 cultures of spu
tum of 29 patients during 82 episodes of asthma, considered to have 
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11 1'' 1'1'1pit.at.!'d by aeutc rcspiratory inf'cd.io11, Nl'iHH<'t'ia Wt'l't' Pl't'ttc·tlf 
'" •1ll11l lllt• H:¿ Hpi~CÍffiCllS and lhe growlh Wli.H modt'l'llft• (o ltt'IIVV 111 'iiJ, 
·• '" 1 nllltough othcr organisms, pathogmm a11d 11011-pat lwgi'IIH, w1 '1'1 · 1 ·u 
· ·>~llii•T•·d, Ncisscria had thc grcatest inü·rmity of' gTowtlt iu llt1• 11111 
;.o~ 111· of cultures. Diffcrcntia.l fcrmentation studit'H o11 tite• Nt•ÍJIIIt'l'lll 
• .. dnl•·d from 41 sputum spccimcn rcvcaled tht• f'ollowirtg HJII'I'Ít'll in 'il 
.. lll·l'lllltii'I'H: N. cata.rrha.lis-10, N. fla.va-11, N. f'laVI'Ht'I'IIH ·1, N. fll'l'llu 
• 11 ··o. N. pha.ryngis-10, N. sicca.-10, N. subl'la.va.-ll. 'l'lt1• lti~:lt Ílll'id•·lll'l' 
"1 l'ki~>HtTia a.nd other "normal" bacteria a11d low illl'idl'lll'l' •d' pul lto 
¡·· 11:1 in lhc sputum of sorne a.sthmatic pat.il·niH 1 '", 1 "• i11 tHif:•:~·rtll\·~·. h111 
11 1lnirtly not conclusive evidencc tha.l Hllt'h ultiquilotllt oq:uttlrtttH• 111111 
pl11y a role in the etiology of a.sthma. 'l'lw n·ud1•1' 111 l'1·l~·n~·cl lo 1 lt1 11 
'"'IVH of KüRTEKANGAS 11" in Europc a11d IW:WIIlll!\' ''" 111 ¡¡,, llttll•d 
;.lnlc•s for deta.iled discussions of' Uw bal'tl•t·iolo~:.l· 111 llt1• 111'1"' 1111cl 
I11WI'I' rcspira.tory tra.ct in hea.lth and diH<'H.H<'. 

K The Possible Role of Bacterial Allr:ryy in 11.'1/11/lltt; '1'111' rol•· ,., 
h11deria.l hypersensitivity in the mecha.nism of a:-;thrna i:1 tlllt'l'l'luiu uud 
c'l>tllfllcX. Since the symptoms of both a.topic and inf•·•·tiv•· uHihrtlll 111'1' 
o·:::wntia.lly the sa.me, both types, theoretica.lly, should lll' idt•rtt ifÍI'cl wil" 
ll11' sa.me immunologica.l mecha.nism a.nd chcmiea.l nlt'diat orH. Thwt, 
!llllcc atopic asthma. clea.rly is a. ma.nifestation of' Uw Íllltlll'diutl· typ1• 111 
ltypersensitivity with circula.ting a.ntibody, so :-;hould irtf't•t•l iv•· utd 1111111 
l11·. There is sorne evidence fa.voring such rclat.ion:-;hip. Tlll' clt•IIJCIIltllrn 
lton, by SWINEFORD a.nd HOLMAN_, of immediat.e wlwal :111 irt 1'1'111'1 i1111 lllitl 
11l<in sensitizing a.ntibodies to soluble fra.ction:-; of' I'I'Hpirui"".V 11111'11'1'111 ' , 
1 he induction of a.naphyla.ctic shock a.nd di'Hl'IIHil iznt i1111 In IH'Iutlll:t.•·ol 
guinea pigs with bacteria.! a.ntigens 1 "" '"' a.nd Uw act•idt·lllul 111· lnl•·11 
1 iona.l induction of a.sthma. in ma.n with inhalation ol' vuriolltl 'lllll'lt'llnl 
:mbstances 132-1 35 lends support to the concept. 'l'h1~ n·¡H•rtH ol' llu,l1•1• 111 
t he induction of a.sthma. with respira.tory bacteria! a111.ig1'IIH '' ·, llll'llld 
ing influenza. virus 86 is worthy of specia.l a.ttcntion. 

T'his concept wa.s strengthened by a. study '"" of' badl'l'iu t ll_vpc•l'tl•'ll 
::itivity ca.rried out in our la.bora.tories in which a.sthma waH indlll't·d h,\· 
:wrosoliza.tion of especially prepa.red a.ntigenic fradio11:-; 111' N1•itltll'l'ln 
cata.rrha.lis in pa.tients who suffered from a.sthma. aHHoeiat<·d willl 111'1111' 
rcspira.tory infections. Positive immedia.te local wlwal 1111d c'I',VI h•·11111 
::kin rea.ctions were present in 12 of 14 pa.tients (55 po:-;it iv1· l'l'lll'll111111 
in81 tests performed with a.ll fra.ctions). The size of lh1• wh•·ul, hiiWI'\'t'l, 
was sma.ll, andas rule, did not ha.ve pseudopodia., cha.nwlt•l'ttll it· 111' t he· 
lypical skin rea.ction to pollen. On the other ha.nd, only :~ ol' ~ 1 111111 11111 h 
rnatic control subjects showed positive skin tests. S k in :-;enHi t ¡,..,¡ 11~: 1111 

tibodies were demonstra.ble in the sera. of 5 of the 16 pati<·niH lo 1111•· 
or· more fra.ctions. After the pa.tients were exposed to thc a.ntig<'lltl h.v 
:wrosol a.nd by periodic injections every one to four weckH for Ht'\'C'I'nl 
y<'a.rs, however, there wa.s no serologica.l evidence of blocking a11t ih11d,1' 
when mea.sured lby neutra.liza.tion of skin sensitizing a.ntibody 1 '· 111' In 
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hibition of complement fixation ' :s as has been shown with ragwccd 
pollen antigen. 

Inasmuch as the clinical symptoms and signs of the two types of 
asthma are indistinguishable one from another, presumably there is 
a common chemical mediator. In atopic asthma, such a mediator appears 
to be released from the tissues as a result of an antigen-antibody inter
action which involves skin-sensitizing antibody. The demonstration of 
direct counterparts with sorne bacteria, particularly with those recorded 
in asthmatic individuals, is a tempting argument for the role of bac
teria! allergy. More directly is the.accepted role of atopy to fungi 65 , 139 

in the etiology of asthma, and the distinction here may concern only 
the order of organisms involved. 

F. Possible Site of Antigen-Antibody Interaction in Astl¡,ma: The 
mechanism lby which infective asthma occurs remains obscure. One 
question is whether or not the bacteria! antigens in the bronchi combine 
directly with antibody in the bronchial wall or indirectly by transmis
sion via the blood from a remote site. The latter condition seems to be 
present in urticaria associated with a focus of infection, such as an 
abcessed tooth, removal of which relieves the urticaria by eliminating 
the source of the bacteria! antigen. Whereas there are instances where 
the degree of asthma improves by eradication of suppurative sinusi
tis 1 ouos, the result is not nearly as complete as that with urticaria, 
discussed below. It is possilhle, of course, the reason for failure, in sorne 
cases, is that the bronchial tree, itself, is a "focus of infection" and 
removal of a remote focus eliminates only one source but not all sources 
of antigen. 

A significant finding is that of DIXON and W ARREN; who showed non
bacteria! antigen-antibody complexes in anaphylactic shock in the 
guinea pig, utilizing I-131 labeled antigens, to be in the bronchial 
wall 140 , 14'. More recently, by means of fluorescent antibody technique, 
the site was found to be limited to the peribronchial vessels 142, 143 • The 
location of the antigen-antibody complexes in asthma in man is not 
certain, although V ÁZQUEZ and DIXON ha ve found human gamma glo
'bulin in the bronchial wall of asthmatic lungs 144• The interaction of an
tigen and antibody should take place in infective asthma in the same 
manner as that of atopic asthma. 

ÜTHER SYNDROMES OF lNFECTIOUS ALLERGY AND HUMAN ALLERGIC DISEASE 

Other diseases of allergy, especially urticaria and angioneurotic 
edema and, perhaps to a less extent, atopic dermatitis, have been attri
buted to infective allergy. 

Numerous reports refer to foci of infection as possible causes of 
urticaria 41 , 4 \ 60 , "\ 14", 146 , 147 • BIVINGS 148 was surprised to find the he
molytic streptococcus in only 1 culture of 19 patients with urticaria 
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''"'il" l:ilt•d With !:101'1~ throat!:l. li,OCÍ of infcction SUCh ll!:l tecth 1'111 haVI~ 
"l'l"·nr•·d, at times, to be solely responsiblc for the· urticaria. SHELOON 
· i ul 1 

" have published an excellent review on the broad subject of ur-
1 1t nl'ln, in which ctiology, including infection, is discussed. 

'1'11•· author observed one patient who had urticaria only when he 
lo;1d :1 "1~old". Aerosol of the same fraction of N. catarrhalis that pro
' .. 1\,·d a~:~thma in other susceptible asthmatic patients 130, induced ur
t l•·uria in this individual m. 

'I'IH· role of infection in the etiology of atopic dermatitis is more 
m11lrovcrsial than that of urticaria and evidence to support such rela
'"'":;hip is based primarily on clinical observation 4 \ no, m, 152, 153 , SHER
II.\N and KEsSLER 75 stressed three factors that supported the associa
t 11111, i.c. {1) exacerbation of symptoms during pcriods of infection in 
:.111111' patients, (2) the occasional child, who, following rcmoval of infec
lnl lonsils and adenoids, makes a dramatic and t:~ustaincd rccovcry, 
'"'" t:~) an excessive dose of a vaccine suspcnsion oeeasionally activat<·s 
t ¡,,. skin process. 

The induction of dermatitis by aerosolization of baet.el'inlanti~l'nli Hi-
111 i lar to that reported by TuFT 154 with inhalant allcr~enH would H~tpport 
lllt· hypothesis of bacteria! hypersensitivity as a eauHe of' n.topw dl•t·
'llatitis. 

SUMMARY 

The fr.equent association of infection with HyrnplorllH 111tcl rdg11r1 ni 
l1t1man allergic disease has been recognizcd fot· mn.ny YI'III'H. 'l'h1• prl 
rnary question, however, has been whether it iH Hl't:olldiii',V of' lll'lllnll.\· 
¡da.ys a role in the etiololgy and mechanism of produdion of' 1 h•· ull''ll:ll· 
::1 ate. Since the symptoms and physical signs of allt·r~i~~ diHI'IIIU', '""'" 
1·ia.lcd with apparent infection, are essentially thc ~:~anw n.H 1 hoHc• ol1vlo 
11:dy dueto atopic factors, such as pollen and othcr inhnln.niH, il 11hnllld 
rw reasonable to expect both types to be identified wit.h tlll' Hn.mc· ilu 
1 · ttmologic mechanism and chemical mediators. 

Bacteria! atopy is exemplified by the antilbody rcspollHI' of' 1111111 1 o 

diphtheria toxoid and by certain observations in human aiiPt',g-il· clitwtuu·, 
r•:uticularly asthma. 

Diphtheria toxoid induces, in sorne subjects, a non-precipit.n.l i11~·. rdtlll 
lit'ltsitizing antibody encountered in hay fever and it haH hl'l'll oluU'I'\'t·d 
1 liat the atopic individual more readily develops the antibody J'I'H(InJuu•. 

Asthma, associated with infection, resembles convent.ionnl nlopil' 
11:il hma in symptomatology but differs in other charactcrist.ii~H. inl'lllcllll~: 
¡·.··•wtic influence, age of onset, association with hay fever, JII'I'HI'III'" ol' 
,.¡l'l,nlating antihodies, sputum analysis, prognosis and mot'lalit.y. 'l'ht~ 
•h·monstration of the wheal and erythema type skin reaction 11.11d Hhlu 
JH·n:-;itizing antibodies to soluble fractions of respiratory lbact.C't'ia uud 
f'llrlicularly the induction of asthma in patients with infectiw aHih111n, 
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but not in control subjects, with bacteria! antigens, strongly support:-; 
the role of bacteria! hypersensitivity, not only to pathogenic, but also 
to non-pathogenic bacteria that are ubiquitous to the respiratory tract. 

Other allergic diseases, such as urticaria and atopic dermatitis, have 
been observed to be precipitated by infectious processes, possibly on 
a basis of bacteria! atopy similar to that of asthma. 
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CALCIPHYLAXIS AND CAI. .. CI•~It<: Y 1 ' 1 

H. SELYE. 

lll:dilul de Medécine et de Chirurgic oxvt•l'lllll'llllllt'll. 11111\'PIIIItl' ''" 1\llllllit•d 

Montrén.l (Canacln.J. 

1 lul"ing the past few years we ha ve bccn inlt•l't•Hit•cl in 1 w11 1 \'1'•'" "' 
''"11-l.i::;sue calcification: calciphylaxis and cah~•·l·g-y. In lll'illll'l' 111' lht•Jw 
11'111'1 ion forms do we have any evidence of blootl-bol'lll' 11111 iluulit''' 111 
•olli•·r indications of a hypersensitivity in the claHHie11.l illllllllllolo¡:l•·ul 
, I'IJ:a•. Yet, calciphylaxis resembles anaphylaxis in that.: l. il dt•pt·llclll 
11pon sensitization, followed by a latency period befor·1· an IIJ'JII'Ofll'lul•• 
..!Jallcnge can evoke the characteristic response; 2. as i11 111111 ph,vlu 1. in, 
1 lit· mast cells play a decisive role in certain forms or bol.h c·alc·i phyll.-: in 
1111cl calcergy; 3. it is possihle to desensitize against: HOtnl' of 1 IH•:11• c·ult·l 
Jdlylactic and calcergic reactions by pretreatmcnt. wit h t ht• 11111'1111111 \' 
1.,., ••~ative agents 9 • 

Oalciphylaxis is a phenomenon which can intltWI' :a·lt·•·l Í\'1• c·u kili 
1'at.ion in various organs. It is brought about. by prt'll·c·ul 1111'111 wlll, 11 

¡:y:.;temic calcifying compound, e. g., parathyroid hol'rtlOIII' o1· villlllllll 1' 
dt·l·ivatives (the "sensitizer"), followed after a linw illlt•rvul 11 ht• "1'1'1 

1 ical period"), by an eliciting agent (the "challcngl'r·" 1. 
Calcergy is an essentially different phenomenon; it. is J•l'tuhlt't'd 

\\'il.hout previous sensitization, by parenteral administmlion ot' :111 l'ullt·d 
di rcct calcifiers or "calcergens" 1', 15• 

Curiously, most calciphylactic challengers and calccr·gens 111'1' 1111'111111 
Through their mast-cell discharging effect, histaminc lih•·m 1 111'11 pln,\' 

:111 important role in the mechanism of certain calciphyladit· t~ynclr11 
""'H ", 13 and the same is true of sorne calcergic reactions •·1 • 'l'ht•n•• 11111111 
.. ..¡¡ dependent reaction types have been designated as "nur .. 'l/twttlt''l'" '' 
/o.ds" 11 and "mastocalcergy" 11 respectively. Here, ma~:~t-ePII cli:ll'huq:" 
presumably participates in the distribution of the challenging- llll'luluJJcl 
111' calcium phosphate to different tissues 10, 17 • 

The main purpose of this communication is to arrive ata HYHit'lllul 1 
:at.ion and classification of the many variants of calciphylaxis a11d c·ul 
,.,.1·gy that have been described up to date. 

(*) Acknü'wledgments. This work was supported by the Medical HPHt'HI't'h 1 '111111 

,.,¡ of Canada, The Ministry of Health, Province of Quebec, and Bengcr LahoJ·alnrl•·ll 
1 .i mited. 
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CAJLCIPHYLAXIS. 

The most characteristic feature of all types of calciphylaxis is thu t 
they depend upon sensitization by such systemic calcifying compouwl:i 
as parathyroid hormone, vitamin D2 , vitamin D" or dihydrotachyH
terol (DHT) followed by challenge in the form of mechanical trauma o1· 
treatment with certain chemicals. Although sensitization is quite indiH
pensable, the quality of the resulting response is not significantly 
influenced by the choice of the particular systemic calcifier used; both 
the organ distribution and type of the calcifying reaction depends pri
marily upon the nature of the challenger and the route of its adminis
tration. On this basis, we can distinguish four prototypes of calciphy
laxis: 

1) local calciphylaxis, 
2) systemic calciphylaxis, 
3) local mastocalciphylaxis, 
4) systemic mastocalciphylaxis. 
In all these forms, the sensitizer is given systemically and the reac

tion form is designated as local or systemic, depending upon whether 
the agent responsible for the localization of the lesions reaches the 
target area by direct topical application or through the blood stream. 
In simple calciphylaxis, this localizing agent is the challenger itself 
while, in the case of mastocalciphylaxis, a mast-cell discharger is res
ponsible for localization, although concurrent systemic treatment with a 
challenger is also necessary. 

:we shall now try to characterize these four basic reaction forms by 
the description and schematic illustration of standard experimental pro
cedures which elicit them in rats weighing approximately 100 g. 

1. Local calciphylaxis.-If a rat is sensitized by the oral adminis
tration of 1 mg of DHT in 0.5 ml of corn oil by stomach tube and, after 
a critica! period of 24 hours is challenged by the subcutaneous injection 
of 50 p.g of FeC12 , the connective tissue at the injection site becomes 
heavily impregnated with calcium hydroxyapatite within the next two 
or three days (Fig. 1). Various other challengers (FeCl3, CrCl2 , CrCl3, 
egg white, egg yolk or mechanical trauma to the skin) elicit a similar 
local calciphylactic wheal and, as we have said, the response is essen
tially the same if other sensitizers are employed instead of DHT. 

2. Systemic calciphylaxis.-If 24 hours after the same sensitiza
tion, 1 mg of FeC12 is injected into the jugular vein, calcification occurs 
during the next few days in the thyroid and parathyroid glands (Fig. 2). 
Here, the systemically applied challenger appears to have a specific 
affinity for the thyro-parathyroid apparatus, and after being deposited 
there, secondarily attracts calcium and phosphate. Under similar condi
tions of sensitization, other challengers will produce more or less selec
tive calcification in other organs depending upon their tissue affinities. 
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3. Local mastocalciphylax·is.-lf ~4 hours after the samc ::>eiiHit 1 
zation, 1 mg of FeCl2 is injected intravenously and 2 mg of dcxü·an 
subcutaneously, a large calciphylactic wheal appears after onc or two 
days at the site where the mast-cell discharger was injected. 

The fact that this local response is actually related to mast-cell di::;
charge receives support from the ohservation that other mast-cell diH
chargers (compound 48/80, viomycin, polymyxin) produce the sam1· 
local mastocalciphylactic response. Histochemical studies have shown, 
furthermore, that under these circumstances, the discharged mast-cell 
granules attract the blood-borne metal.(in this case iron) and subse
quently become calcified. Eventually, these calcified mast-cell granules 
disintegrate and the resulting fine, dust-like calcified particles attach 
themselves to the collagen fibers of the surrounding area. If the same 
region is pretreated with a mastocyte discharger, so that the local 
mast-cell population dissappears before sensitization, then a second 
injection of a mastocyte discharger after sensitization no longer pro
duces local calcification. If FeCl2 is used asan intravenous challenger in 
this arrangement, the thyro-parathyroid apparatus will also undergo 
calcification ibut if a compound (such as FeCl3 ) is employed which has 
no specific o_rgan affinity of itself, only the subcutaneous site of dextran 
injection becomes mineralized (Fig. 3). 

1¡. Systemic mastocalciphylaxis.-If 24 hours after the same sensi
tization, 2 mg of FeC12 are injected intravenously and 60 mg of dextran 
also intravenously, there develops, within one hour, a marked anaphy
lactoid edema of the lips (and incidentally of the other anaphylactoid 
shock organs such as the paws). This edema is associated with a dis
charge of the local mastocyte population in the affected areas, followed 
by topical accumulation of the challenger (here iron) and subsequent 
calcification of the mast-cell granules and the adjacent connective tissue. 
Thus, the response is essentially the same as in local mastocalciphyl
actic reaction. Since here, we use an organotropic mast-cell discharger 
which acts selectively upon the anaphylactoid shock organs such as the 
lips, the calcification remains localized to these regions, although the 
dextran was administered systemically (Fig. 4). 

Another variant of a systemic mastocalciphylactic reaction can be 
obtained by using polymyxin as a mastocyte discharger under otherwise 
identical conditions of DHT and FeC12 treatment. Polymyxin produces 
diffuse mast-cell discharge in the entire cephalo-nuchal region and 
correspondingly the connective tissue of the head and neck becomes 
diffusely calcified. 

If, instead of FeCl2 , other challengers (e. g., CrCl2, CrCl3, FeCl3 or 
AlCl3 ) are injected intravenously, we can produce the same local or sys
temic mastocalciphylactic reactions, providing that the appropriate 
mast-cell dischargers are injected subcutaneously or systemically. In 
other words, here, the sensitization followed by the intravenous appli
cation of a challenger causes a condition of responsiveness in which 
mast-cell discharge in a limited region will be followed by calcification 
wherever a mast-cell discharge is induced. 
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CALCERGY. 

Tl11· v1u'ious calcergic responses can likewise be cla.HHifit~d iulo folll' 
.. u•1d 1a lly :-~imilar groups except that, here, previou::; :-~cm:-~iti:.~atiou wit h 

. n1 :d c·tttic calcifying compound is not required. 
e 'ulc:c•l'gcns are defined as substances which eauHe t.opic~al c·nlt·if'ic~nt io11 

.. lt•·l·o·vc·r· applied without the need for any HI'HHit i:.~i11g· Pl'c•ll't•IIIIIH'III. 
\ "'""g· the calcergens are PlbCI.2 , BiCL, CcCI:.; JnCI, .1\ M 11<) o u 11d :I.11C '1 .. 
lito· lltoHt convenient compound for the study of enkc·r~.v lr1 h•ud lll't•lul•• 
l·oontt::c~ of its high potencyand comparntivl'ly low toxll'llv, 111'111'1', ,,.,, 
. ltnll lla.Hc our general discussion of the V11.riott:t l'ol'llltt ol t'llil'o•q:\ '11" 0" 

, \ l"''·irncnts performed with this :mbst.atH'C'. 

l. Local calcergy.-lf a rat is :::mbeut.anPounly illJI'I'It•d wll h "'''' "' 
tlw ":dcergens mentioned, for example, with ll'ad ac~c·lnlc• ll'l1 111'1 111 1111' 
ole l!lt' of 200 p.g, heavy calcification Of thc COlllll'l~l.i VU f ill:llll' clc•Vt•(o¡ 11 1 

••1lltin 24 hours at the injection site (Fig. 5). 'l'hP nmHI c· .. lh• 111'1' 11ol 
l'ínil>ly involved in this response. 

:~. Systemic calcergy.-If 10 mg of Pb-ac is given intravc•uou:1l,\', 
o·ulc:ilication occurs in the connective tissue of thc lwpa.t i•~ hil1111t ~tlld 
"""'dimes also in the cecum near the ileocecal junctiou Wig. fl). J 'l't• 
'illlttably, lead extravasates readily at these sileH aud tll'c'ollclal·i 1 ,. 
ni 1 racts calcium, just as in local calcergy. Hcre a.gaiu, t hc• 11111:11 c·o·lln 
.¡, not play any demonstrable role. 

:1. Local mastocalcergy.-If the same amount (or c•vc•11 o11ly r, "'H 1 
.. r Pb-ac is given intravenously, simultaneously wit.h ~ 111g uf clP)II 1'1111 
nubcutaneously, calcification occurs at the site when~ th .. 11111111 ,.,,¡¡ 
diHcharger was applied (Fig. 7). Similar local calcergic wlwnlu c·1111 lu• 
cthl.ained by any other mast-cell discharger so far examincd (t~. g., ·P( Hll, 
pnlymyxin, ovalbumin, viomycin). The participation of the IIIIIHI c·"llr1 
111 this reaction is substantiated by the observation that, a.ft.c·1· illll'll 
l'c·nous treatment with Pb-ac, lead granules can be identificd hiHicwltc• 
1nically in the discharged mastocyte granules of the dext.rlut-ll't'llfcod 
1:ttbcutaneous area. These lead incrustated granules seconda.l'ily nlll'llc'l 
c·alcium and phosphate. As in local mastocalciphylaxis, tht~ c·ull'lll••d 
lll:t::lt-cell granules eventually disintegrate and their mineral eout .. ul ltt 
1 ransferred to the adjacent connective-tissue flbers. Also, in :tllnlo~:.v 
1 o mastocalciphylaxis, pretreatment with a mastocyte dischaq.:-c~1· prt• 
l'c·nts this reaction, presumably ihecause the local mastocyte populn t iou 
1:: depleted so that it can no longer respond to a second treatmcnt with 
:1 mastocyte discharger. 

1¡. Systemic mastocalcergy.-If, following similar intravenou:-; pt·c·· 
11 c·atment with Pb-ac, the animal is given an intravenous injectim1 ol' 
t.O mg of dextran, there develops a calcifying anaphylactoid reaet.iott 
;tf'l'ccting the lips and other shock or.gans (Fig. 8). Here again, hh-tlo-
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chemical studies reveal that the calcification begins in thc di~:~chargt•• 1 
mast-cell granules, then spreading to the surrounding connective tiHH\11'. 
As in all other mastocalciphylactic and mastocalcergic responses, }11'1' 

treatment with mastocyte dischargers protects against this form ol 
reaction 17• 

CLJ:NICAL IMPLICATIONS. 

In view of the novelty of these concepts, little can be said as yet 
about their possible clinical implications, It is evident, however that in 
calciphylaxis and calcergy, we are dealing with fundamental reaction 
forros of living organisms. Numerous experiments have shown tihat this 
type of response, though primarily studied in the rat, can also be elicited 
in various other species, including a primate (Macacus rhesus) and hence, 
it may reasonably be presumed to exist in man. Indeed, there are several 
cases on record where hyperparathyroidism or accidental intoxication 
with vitamin-D compounds appears to have caused calciphylactic sensi
tization in patients, since they responded to trauma with local calcifica
tion 9 • In one especially interesting case of apparently nephrogenic 
hyperparathyroidism, cutaneous calcification was ascribed to calciphy
laxis 2 • A possible calciphylactic origin has also been considered in rela
tion to osteoma cutis 7, calcifying pancreatitis 1 and calcification in 
cervical interverte1bral discs 6 as well as in the rapid myocardial calcifi
cation that occasionally occurs after cardiac surgery ~. 

The possibility of destroying organs (and perhaps even tumors) 
selectively by calciphylaxis without the use of surgery also suggests 
possible clinical applications. Thus, it has been shown that, following 
suitable sensitization, appropriate challenge can cause selective calcifi
cation and loss of function in the most di verse organs: aluminum dex-

. tran in the vagus nerves 12, ser~tonin in the salivary glands 8, alloxan 
in the Langerhan's islets of the pancreas 5. Indeed, the petrification of 
the thymus, induced by calciphylactic challenge with glucocorticoids, 
allegedly produces an immunologic incompetence which prevents the 
rejection of homografts 18• 

It has long been suspected that there exists sorne relationship 
between disturbances of calcium metabolism and aging. In senility, tlÍe 
bones become brittle and there is a trend towards calcification of soft 
tissues (e. g., the cardiovascular system, periarticular connective tis
sue, crystalline lens of the eye). In rats, it has ·been possible to induce 
a progeria-like syndrome by chronic overdosage with DHT. Here, pre
treatment with small doses of certain challengers induced an inverse 
calciphylaxis (or "anacalciphylaxis"), a condition of relative immunity 
to pathological calcification 1 u. Curiously, this pretreatment also protec
ted against those progeria-like changes which are not accompanied by 
calcium deposition (e. g., atrophy of the sex organs, thymus and skeletal 
musculature, loss of elasticity of the skin). 

All these observations suggest certain clinical applications, but only 
future research will show to what extent these will assume practica! 
importance. 
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111 a11y cvcnt, the observations reportcd hcrc provide IIH with ''"1"' 
1 i11w1ilal tools for the study of the long suspeeted int.•~rTdat.iniiHhlp 
1·1'!1\'l't'll ~wstemic and local factors in the induction of pat.hologie ~~nlclft 
1 ill ,.,,~, ll is common knowledge that in ccrtain pcrsons a local nwd111. 
1111·111 '"' chemical trauma can produce topical calcification und it. will ht, 
'""'' 1·st.ing to explore the possible relationship betwcen lhis .f'ot'lll ol' 
"''""'·mal reactivity and the classical forms of hyperscnsitivit.y i ha t. 
ol1·¡ l'lld upon immunologic reactions. 

SUMMARY. 

i\n attempt has been made to prescnl a nal.lll'al t•lunnlllt•ulloll ntlh•• 
1·arious forms of calciphylaxis and calccrgy. J1~Hdl uf tlu•r11• 1 wo hnul1· 
l'""totypes is subdivided into four catcgoncs, dt•pt•udiuh IIJI"II wlu•t Ir•·• 
1 lw •·csponse is local or systemic and whcthcr.· t.lw nmslot·.vlt•fl "" ,.,. ,¡,. 
111d. play a decisive role in its pathogenesis. 

Although little is known as yet about calciphyluxiH and •~nl•~•·rh.v i 11 
tllan, the possible clinical implications of these conccpt.s hu.v•• lu·• 11 
lll'idly discussed. 
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r ·; \'1'1'1~0 METHODS OF DEMONSTRATINO lllJMOH/\ l. 1\ NTIII! 1 

111J•~S OF ATOPIC IND!IVIDUALR: A Jn~Vli•:W t« 1 1""1 

CARL E. AJtJIIo:HMAN. 

1 ,, 1• '•dnt:lion: 

l•'~tllowing the discovery of PRAUSNI'l'Z and h:OH'I'NI•:rc ', i11 111:~1, 11f tlr•• 
"" '" ::1·nsitizing antibody and the findings of I..ovr•a.r•:HH '', in 111·10, ol' ll11• 
lolowl•ing antibody, indicated that there were at lcaHI: ~ hunwruluullh•r 
olio·:: in atopic sera. However, until recent years thc~:~e u.nl.ihodii'H c~ould 
oordv be demonstrated by paSSÍVe transfer to non-at.opie individ1111l11. 
·:1111'1' the development of many newer immunologic teehniqw·H in t hc• 
1'11111 dccade, severa! methods of demonstrating antibodi<'H in viti'CI hnvc• 
h·c·11 thoroughly studied. 

In addition to the humoral antibodies of atopy, then~ nr·p 1 hc• c· .. llulut· 
ty¡u· antibodies in delayed hypersensitivity. LAWitJo:NCt•: 1'1 ul" clc•rlllltlll 
lrnkd this antibody, and its passive sensitization hy lytnphcll'ylc•" 111 
tJorH;ensitive persons. This review will consider only thc• illlllll'cllnl•· "' 
lrunroral type of antibody in human allergic diHPilHI'. 'l"hc• vurl""'' 
"',.¡ hods of determining humoral antibodies of atopie incliviclunlu wlll 
lu· clescribed very briefly. A few of these methods, wit.h whil'h llw 
nul hor has considerable experience will be dealt with in gr·pnJPr' clc•t 11 il 

METHODS OF MEASURING ANTIBODIES IN HUMAN ALLERGIC ))JHI•:i\HI•::I 

l. Histamine release. 

As early as 1941, KATZ and CoHEN 4 noted that the addit.ion ol 
ragweed extract to the whole blood of patients sensitive to thiH poll .. tt, 
pr~tduced an increase in plasma histamine. Cousiderable knowledg·c· .itt 
1 Iris phenomenon has 'been gained from the investigations of NOAII '·, 

(*) From the Departments of Medicine and of Bacteriology and Immunolog·y, 
::1 :d" University of New York at Buffalo School of Medicine and from the A llf't'· 
1:1 l(csearch Laboratory, Buffalo General Hospital, Buffalo, New York, U. S. A. 

1'*) Supported by Grant 5-T1-AI-51-05 and Grant AI-01313-08 from thc Na
tl .. n:r.l Institute of Allergy and Infectious Diseases, National Institutes of Hcaltlt, 
1 t•·l hcsda, Maryland. 
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MIDDLETON ° and VAN ARSDML ·. LeukoeyLeH from ragwced-HenHil.ivt· 
donors willliberate histamine when the antigen is added. lt ü; bclievt•d 
that the basophile is primarily involved. Leukocytes from non-atopit· 
individuals can be exposed to the serum of ragweed-sensitive indivi 
duals. The addition of the ra.gweed antigen will cause the release ul 
histamine. The amount released is dependent to a point on concentra~ 
tion of antigen added. However, beyond this optimal concentration 
there may be an inhibition of H-release. 

Complement apparently plays no role in this reaction, but calcium 
is necessary. This release can be prevented by chelating agents such aH 
EDTA, citrate and oxalate. The atopic serum tested must be fresh or 
stored at -70° C. 7 : frozen stored serum or heating at 56° for 45 minu
tes will destroy the property of sensitizing normal leukocytes. 

II. Basophile Degranulation. 

SHELLEY et al 8 , of Philadelphia, have shown that when antiserum 
plus antigen are added toa suspension of basophiles (from rab'bits) the 
granules will breakdown and disappear. At the American Academy of 
Allergy, in February 1964, reported results were rather equivoca!. 
Spontaneous degranulation is one of the problems encountered. Tempe
ratures and concentrations, and source of cells and concentration of 
antigens are all very critical. 

This method of approach may prove a valuable tool in measuring 
antigen-antibody union if the technique can be improved and corro
borated. 

TI!. Lymphocytes in Tissue Culture. 

Recently, Dr. HIRSHHORN 9 reported that lymphocytes obtained from 
sensitive patients and grown in tissue culture in the presence of antigen 
produce an increase in mitotic configuration showing antibody-antigen 
response as evidenced by growth of lymphocytes. More recently he 
stated 10 that observations of mitotic configuration are not necessary 
and merely determining the increase in ratio of lar.ge to small lympho
cytes in tissue culture in the presence of the specific antigen will indi
cate antigen-antibody union. These techniques have been used primarily 
for demonstrating delayed type hypersensitivity, but it also was shown 
for penicillin allergy. 

IV. Radio-Active Binding. 

LIDD and FARR 11 reported that the ammonium sulphate precipita
tion of I-131 labelled ragweed pollen antigen and the serum of patients 
treated with ra.gweed pollen, revealed that most of these sera produced 
binding of the label. However, sera from untreated ragweed pollen 
patients did not have this property. Recently, CoNNELL and LIDD 12, 
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,, ·i11¡: n pul'ifiml fraction of l'agweed pollen (Antigen :E~) "', rcport.ed t.lml 
.;~ ""' :~ :1 of untreated ragweed-sensitive patients were capablc ol 
t.;,,,¡'"l: t his antigen I-131 complex. 

l'lltli'.ANS,KY and PATTERSON 14, used a modification of Farr's techni
·¡111·, lltsl.ead of Am so. precipitation employed a co-precipitation 
"'~'~'"'el ol' antihuman globulin and I-131labelled King's purified fraction 

.\llflg<·n E" were able to demonstrate the binding activity in the sera 

A 

8 

e 

D 

E 

r 

~ e 

HIUIIU8_...·~ . . . . ... a 

Statnecf Sliclu 

bbbtt AAt••-J.._ IUI+.RW 

Y. 

l·'lr.tll'<' 1.-Radioimmu.noeleetrophoresis of sera from ragweed (RW) H<'nHIIIv•• l11do ,. loluul•• 
ll.,llt Htained slide and radioautograph are showp. Ares of antibody-ad.lvo• o'nllll'"ll'""" 
,.1 l011111an serum are indieated on the top figure. rm RW antigens wer·n n.ddo•d 1" nolololl 
·• Hlt::o·t·um diffusing from the ehannel. Examples are shown with thn Hl'l'll l'l'ntn t "'" 
·• wtilive individuals. Serum Ch showed the RW-bindi.ng aetivity in tht• y-1111<1 11., t:lo 

1"11011:< and Serum Wi in the y-and B,"-globulins. The vague are in the y.-¡.:loh11ll11 ll•t:l"" 
1·• 11 ... are of eomplexes formed by !'31-RW and the preeipitating antibo<(y 111 lh1• 11111111111 
.,. 1 "111. Anti-PI serum contains anti-y antibody; Anti-PII. contai.ns anti-y n11d 111111 11., 
'lidllHHly; and anti-B2A serum (Immunology, Inc.) contains anti-B2A and antf-1:~" ullllluul\ 

.,f untreated ragweed-sensitive patients. The amount of biudin~:. 
h11wPver, was greater with sera from treated patients. 

YAGI et all5 have varied both of these methods and have r<•pot'f<•d 
1 111 1 he very sensitive procedure of radioimmunoelectrophoresis. 'l'h ht 
to·c·hnique consists of: 

1 l The allergic patient's serum is electrophoresed. In the longi 1 11 

di na 1 well is placed a goat antiserum against either yz, y1A, or y 1M humnu 
''111111t1in. Also, in the same trough is placed I-13.1labelled Pool C (a pul'i
llt·d <·xtract of ragweed) 16• After 24 hours a line of precipitat.io11 
d•·l'<'iop.s indicating reaction between the patient's compon~nt of scrum 

111 
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and the particular anUsm·u-rn. Thh:1 1:1lidc i1:1 wa1:1hcd to rcmovc cxcl'HI:IUIII i 
gen and stained. X-ray film is then applied to the slide and rcmain1:1 in ~~~ 111 

tact for a period of time, depending on the radioactivity of the maü~l'lul 
used. The X-ray film developed. If there is binding of the I-131labdl·•·ol 
Pool C, a line caused by radiation will be noted on the X-ray film (Fig. 11 

Heating the human serum at 56a for 4 hours prior to this t.l•tll 

will definitely diminish the y1A line, but does not affect the Y2 line. 
We recently reported 17 on 42 sera from untreated ragweed-sensitiv•· 

patients, and 48 sera from ragweed-sensitive patients, who had specifk 
hyposensitization therapy, utilizing this technique. 

Ra.gweed binding activity was demonstrated in all the immuno 
globulins. There was sorne correlation between y1A binding and reagin 
titer. There also was demonstrated a correlation ·between the y.2 binding 
and the hemagglutination titer. This method has the distinct advantagt· 
over both the FARR and P'RUZANSiKY techniques as it differentiates tht~ 
binding activity in the various immuno-globulins. However, the dis
advantage is that it is only semi-quantitative. 

V. Direct Agglutination. 

Coating of red blood cells with penicillin and then adding these cells 
to serial dilutions of human serum was first described by LEY 18• Several 
investigators 19, 20, 2 \ 22 have reported on their findings using various 
modifications of his technique, and have found that 35-55% of sera 
from patients known to have had immediate type or serum sickness
like reactions to penicillin, have positive agglutination titers. 

VI. Indirect Hemagglutination. 

There are two chief types of hemagglutination: (1) The tanned cell 
and (2) the B. D. B. or bis-diazotized benzidine. The B. D. B. method will 
be discussed by Dr. ALEe SEHON. 

We have utilized the tanned cell technique primarily to demonstrate 
antibodies in sera of allergic patients with the following antigens: 

a) Horse serum tanned, coated cells, when added to the sera of 
patients who developed serum sickness will be agglutinated hy > than 
1-10,000 dilution of serum. Likewise, sera in dilutions > 200 taken 
prior to the administration of horse serum will agglutinate these cells, 
if the patient is to develop serum sickness 23 (Fig. 2). 

b) Oaddis Fly (Sandfly-Trycoptera) 24 has :been shown to produce 
positive hemagglutination titers with the sera of both treated and 
untreated Caddis Fly-sensitive patients. 

e) Alternaría extract 25, only when heated at 8Qo C. for 5 minutes, 
can coat tanned red blood cells. Here, again, positive reactions are noted 
in the alternaria-sensitive patients. The incidence of positive reactions 



,,,¡ lilo·r iH greater· with thc ::;era of patient.H who IIILVP hncl lll'"''llt•· 
I"''"'II:Jit.ization therapy. 

d 1 8/i.Jt.!J'Íng Insccts (Hymenoptcra) Sera from pat.i(•niH who hu,.,. 
'''"' nllc·r·gic reactions from stinging insects will Hhow poHit.ivo hc•IIIIIH 
,lcllltclllion titers, but they will be increascd aft('l' hypost'IIHilil'.ull"" 
; lll'lllf',\'. 

ll11wt•ver, when one tries to coat tanned red hlood ('I'IIH wil h pllt'" 
¡,,,,. \'o•nom, hemolysis occurs. This difficult:y haH hc•c•u ovt'l't'CIIItl' h\' 
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l't¡',tlllre 2.-Hemagglutination titers against horse serum on pn.l!·c·d Ht'l'll lllltll 1 .. 1111d 
folluwing prophylactic injection of 0.5 ce. of tetamtH a11lllo'l" 

· n,;ing formalinized treated red blood cells prior to tanning. Wc• hav•· 
not.ed a much higher incidence of positive hemagglutination 1'('11<'1 io1111 
in the sera from bee-keepers (supposedly immune to stings), thau in 1 he• 
''''rmal population. 

e) Ragweed Pollen and Fmctions. 
1) The percentage of positive hemagglutination reacti011H iH • le• 

po·ndent upon the type of antigen used for coating the cells. 
a) We have found that 80-90% of sera from untreatcd ragwc·c·cl 

n•·nsitive patients will have positive hemagglutination reaction:-~ wlll'll 
" purified antigen as Goldfarb's Pool C is used 26 • 

b) Lower titers and less percent of positive reactions are l'ound 
wlren whole ragweed pollen is used. 

2) There is an increased hemagglutination titer following SJl('(~ifl(• 
lreatment with multiple aqueous injection treatment, repository 1 hc•
r:c py, or purified extracts 27, 80 • 
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3) There is no increase in hcmagglutination titer following l'yrul 
ragweed injections, placebo therapy (repository or aqueous), or CXJHI 

sure to pollen during season. 
4) Heating sera at 56° C. for 4 hours does not change the hemag 

glutination titer. 
5) There likewise was no correlation of antibodies hemagglutina

tion titer and degree of sensitivity of patient, age of patient, number of 
years patient has had symptoms, orto the reagin titer. 

6) No correlation of change in hemagglutination titer (increase) 
following specific injection treatment to either the clinical response, 
amount of antigen used, type of antigen used (aqueous or repository), 
change in reagin titer, or change in blocking antibody titer. 

f) M iscellaneous. 
Using the tanned cell technique, we have (in addition to the above) 

demonstrated antibodies in patients allergic to insulin, Fava bean, 
ACTH, echinococcus, grass, tree, and plantain pollens, milk, egg, etc. 
The success of this technique is dependent upon the ability of the anti
gen to stick on the tanned red blood cell without causing damage to the 
cell and allowing reaction sites to unite with the antibody. It would 
appear from our studies that the simpler and more pure the antigen the 
more successful will be the results. 

What then is the significance of the hemagglutination reaction in 
the study of human allergy? What are we measuring? Is it blocking 
antibody and/or skin-sensitizing antibody, or something entirely diffe
rent? There has heen considerable work in this area, but as yet the 
final answers cannot be presented. Certainly this reaction does demons
trate the antigenicity of a material. 

VII. P. C. A. (Passive Cufaneous Anaphylaxis). 

'Dhis method as described and developed by ÜVARY 28 has been used 
to demonstrate antibody in sera of allergic patients. The only successful 
reactions in the guinea pig were when sera from patients very inten
sively treated with ragweed pollen were used. This was never successful 
with untreated sera 29 , 30• LAYTON 31 has utilized this method, but substi
tuting monkeys (Macacus Irus) in place of guinea pigs. Successful reac
tions are demonstrated with the sera of untreated sensitive patients. 
Hence, the skin-sensitizing antibody can fix to monkey skin. The monkey 
is injected with the reaginic sera intradermally. Any time after 6 hours, 
the antigen and Evans blue dye is injected intravenously. A positive 
reaction is present when a blue spot develops at the site. 

The skin sensitizing antibody, using serial dilutions for sensitization, 
was found to be the same when titrated either in monkey or man 32• 

Heating the serum at 56° C. for 2 hours (like in humans) will destroy 
this reaction! Recently, we have demonstrated and can actually deter
mine the amount of blocking antibody in the sera of patients having 
received specific treatement 32• 
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;'.ltll an.othcr· species of animal, thc sma.ll white t·aiJIJ.it, hutt 1'1'1'11 
"'1 ,¡ !111' demonstrating antibodies in thc ::;era of patienUi allt•l'l-\11' t 1' 

, . 1111 illin. Cortes and HERNANDEZ "" reportcd that -1:1 of 'l!'1 lll'IIÍI'illlll 
''""1111'1' patients' sera produced positive P. C. .A. wlwn 1.ht~tll' anÍIIllllll 
.• ,., ,. ~~:wd and then challenged with penicillin intr·av•·nouHiy. 

\ · 111. Fluorescein Tagging. 

t ',\lvlt'BJ.o;LL et al 34 coated whole ragwced polll'll gru illtt wlt 11 111''" 1111111 
'""'''l't·d-scnsitivc patients. Fluoresccin eonjug-ut1·d 11111 i¡.:lt•hlllin ~:l11l111111t 
wnr1 t l!t•n added. He noted definitc eoat ing· of tltt• d,\'1' "'' t l11· 1111111 11 

1:111111 with these sera as compared to norntall'olll """1. 
MtLLMAN et al 35 applied fluorcscl'in laht·lling lo th1• llt1111lllld1 ¡1t1 11 

r·11:1k of pollen extract and then meaHw·ed th•· aiiHtlllll "" lltt""'•l1 ··111 '" 
"1111orometer after sera from atopic patieniH WPI't' udd1•1l. 11•· 11'1""'1" 
,, 1·. 1·1 ·a ter degree of this activity in the atopie Hera. 

SUMMARY 

i\n attempt has been made to describe thc variouH lli'Wt'l' intlllllll" 
lu;:ic techniques for demonstrating antibodics in t.lw Ht't'a of :tllt•ll\11' 
l11tlividuals. The exact significance of all of thcse faeiH llliiHl h1· uw11ll•·ol 
wil 11 further knowledge and investigation. Thc UHl' of purilit·d 11111 1::1'11'' 
ttiltl ::;pecific antibodies will be most informativl'. All of thinuddttt .. llul 
li 11owledge may not only give us a better imlig-hl aH lo t hco IIIITiiunlrllll 
"" t he allergic reaction, but also perhaps givc UH 111'1 ll•r IIIPIIIIII of di u¡: 
1111sis and treatment for the benefit of the allergie pat i••nt. 
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IN VITRO TESTS FOR SERUM ANTIBODIES IN HUMAN 
ALLERGIC DISEASES, WITH SPECIAL REFERENCE 

TO THE ESTIMATION OF REAGINS 

R. AUGUSTIN 

Immunochemistry Unit (Cancer Research), Department of Bacteriology, 
University of Liverpool, England. 

Introduction: Reagins are characteristically produced in atopic sub
jects through natural contact with ubiquitous substances, although this 
same contact does usually not cause any antibody response in non
atopic subjects; yet non-atopic subjects can also form reaginic antibo
dies when stimulated sufficiently strongly. 

The sera of atopic subjects contain the same three classes of immune 
globulins ', 2 which are found in the sera of non-atopic subjects; there
fore, not surprisingly, atopic subjects form -in addition to reagins
all the various antibodies formed in non-atopic subjects. In consequence 
it is difficult to decide which antibodies are measured hy our in nifrn 
tests. 

The three immunoelectrophoretically distinguishable, although struc
turally related, classes of immune globulins 2 are the y2-(= Yss), j32A
(=y1A) and ,B2M-(=y,M) globulins ·x·. Their respective concentrations in 
serum are of the arder of 10-14, 1-3 and 1-2 mg/ml. Although the exist
ence of macroglobulin antibodies (,B2M) has been known for sorne time 
(e. g. isoagglutinins), ,B2A-globulins were discovered immunoelectropho
retically befare they were known to ha ve antibody functions ', 2. Immuno
electrophoretic analyses of our highly purified reaginic fractions gave 
the first indication that reagins might be ,B2A-globulins 3 and this was 
proved last year independently and simultaneously in two laborato
ries4, 5 • It is still too early to say whether all ,B2A-antibodies are reagins, 
but so far not only the reagins from ragweed 4 and grass pollen 5 sensi
tive subjects, but also the reagins for Aspergillus fumigatus 6 , 7 , for 
nematodes (Loa Loa) 7 , for foreign serum proteins (serum sickness 
sera) 5 and for human semen 8 have proved to be ,B2A-globulins. Further
more, the physicochemical and biological behaviour of the ,B2A-globulins 
turns out to be that of reagins 2, 5 • 

Befare proceeding with the discussion of methods used to estímate 
antibodies in allergic sera, it seems advisable to review briefly in the 

* For nomenclature see ', •. 



In Vill'o l1•HI H l'ol' llt'l'lllll 1111llhodil•H in h1111111.11 ll.lll•l'g·h, dl:ll'lllll'lt... 1 lo:\ 

11;•111 .,f r·ccent investigations any special propcrticH of r·eng"ÍIIH 1 hut 
..• uld lu· uHcd to distinguish them from other antibodicH. 

'1"' ,,¡ ¡¡ropcrties of reagins re-investigated. 

:1 1 Heat lability. Reaginic activity · is said to be dm;t.myPd by 
lll'111111g at 56°. However, in our experience, heating haH t.o bu <~olllilltll'd 
1111 aH long as 7 hr. to produce negative Prammit.?.-Ktu·HI.Ilt't'" (1'. 1\.1 
l•'lll'lions with originally positive reaginic sera''·'. AIHo, while• hc·nliu.-
111 ~.n .. for only 30 min. has little effect on rcng'i11ie ndivily or· ¡I.A
J:I .. Lulins 9A- we found that this can somctinwH gr·t•nllv nfl' .. c·l ,·, pt·,. 
I'IJ'ilins; heated sera often give 'fu1.1.ier·' JH't·c~ipilutiou littc•n wltlt 
ntlligcns in agar gel than the unheatcd s<~r·n.; JH't•C'Ipilnllnll lllt·c•¡¡ 11t1t\' 
••·dueed and other alterations of the immtlllCII'II'c'lt·nphot'c•llc· I'HII•·tllll 
jll'oduced 9A. In my opinion, the effccts of heatiug- o11 r•·u¡.;iull- ul'll\'ll ,. 
11n· notas specific as one would expect from t.lw lilt·r·utur·c·. Ou lite·"""'' 
lin11d, blocking activity does presumably only deJ•t•ud ou lht• t·u¡·ul'lly ni 
, antibodies to combine with allergens and this m ay wt•ll he• u pr• IJIPt'l .\' 
lilal remains unaffected even by a partial cleava.gt~ of lhl' uutlltod\' 
1111olccules (e. g. y2-globulin pieces produced by rapain dig"t•HI ion l'r·••t11 
t lll' parent molecule still combine with antigen alt.hnugh 1 ht•y ntu v 1111 
¡, •n:;er precipitate with it 10 ). • • 

b) Valency and binding capacity for homologon'f auliflt'll, He·n~lt111 
llave been shown to be absor;;ed by allergens cour:Icd t.o illHolultle• Hllfll"•t•l n 
::uch as polystyrenes 11, 14 , red blood corpuscles '", "''. e~ow hiele.• powd••t· '· 
:111<1 can be to sorne extent eluted from this combi11atiou ", '''. Allcllltl 
TJN ' 4 and later SEHON et al 13A further found that t.ht~Hl' inllrllllrcl ""''"' 
1 c·nts remove agglutinating antibodies more quickly t.ha11 """~:11u1 l't'"'" 
:dlcrgic sera, indicating a greater affinity between allPt'gPIHI uttcl u¡..:·:l11 
1 inating antibodies than ;between allergens and rcaginH. MATIJJ·:wH uud 
~I'EAR 13 r.oported uneaual absorption of reagins by red ~~~·11 Íllllllllllcl 
:d sorbents for which different explanations were givcn by Atrc!IIH'WJ '· 
:1nd by SEHON et al 13A. Leukocytes covered with reagim; t.a.kl' upnp•·c·l 
fically the corresponding allergens 16 (see later) ·x· . and mdio-uc·t iv.c•ly 
labelled allergens can be shown by radio immunoelectrophot'I'HiH " 1 n 
"omhine with /32A-as well as with /32M- and y2-antibodies. 

All this goes to show that reagins combine with the holltologowl 
:lllergens in vitro as well as in vivo; however, we still know tllll hin¡..: 
:1 bout the valency of reagins 14, 16• So far, they appear to havP pr·ocluc·c·cl 
JIPither agglutination nor precipitation reactions and may b~· f'tllll'l lo 
nally monovalent antibodies. 

e) Concentration in serum. All estimates of the possible I~OIII'c•ll 
1 ration of reagins in cerum are based on their failure to giw ~~~·r·tnlu 
:a~nsitive in vitro tests. However, these tests may be intrinsically ltte'll 
pable of measuring reagins and the reagin concentration in scr·unr ""' .\' 
1 (~ higher than we have been led to believe. 

* This issue "An in vitro test for reagins iavolving leukocytes estinlllllou "" 
r•·agins by double layer leucocyte agglutination". 
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d) Bensitization of skin. Reagim; are oftcn referred to a~:~ '~:~ldu 
sensitizing antibodies' ·because this is one of their most outstandin).{ 
properties. In this connection, sensitization means attachment to ski11 
in such a way that interaction with the homologous antigen induccH 
histamine release. Although presumably only antibodies with a high 
affinity for tissues -and in particular for mast cells- can induce 
histamine release during the interaction with antigen, cytophilic pro
perties alone (as demonstrated by radioactive uptake) may not be suf
ficient for this effect 5, 14• 

Passive cutaneous anapihylaxis (P.C.A.) in guinea pig skin is a 
reaction resembling P.K. tests in man, but requires the intravenous 
injection of dye to demonstrate histamine release due to antigen-anti
body interaction. Attempts to demonstrate reagins by this method have 
failed .:LB, 19, 5 although human precipitating antisera do give the reac
tion 20. On the other hand, LA.YTON et al 21 found that reaginic sera give 
P.C.A. reactions in monkeys. It seemed essential to repeat these ex
periments with isolated y2- and f:?2A-antibodies. We found 5 that f32A
rcagins gave, as expected, P.K. reactions in man and also P.C.A. 
rcactions in monkeys, but failed to give P.C.A. reactions in guinea 
pigs, cvcn whcn highly concentrated. On the other hand, the y 2-antibodies 
prepared free from rea.gins from the same human sera (post-treatment 
palien reaginic and serum sickness sera) gave P.C.A. reactions in 
guinea pigs, but not in monkeys, nor P.K reactions in man. The P.C.A. 
reactions in monkeys -but not those in guinea pigs- are therefore the 
exact equivalent of the P.K. transfer tests in man. Incidentally, f:?2M-an
tibodies also do not give P.C.A. reactions in guinea pigs 22. Although 
the ability of ,B2M-antibodies to give P.K. reactions in man and P.C.A. 
reactions in monkeys has not been investigated specifically, they are 
unlikely to give these reactions since f:?2M-globulin containing fractions 
were found to be free from reaginic activity 4, ", 23. 

e) Bensitization of tissues other than s.kin. Reaginic sera have been 
found to sensitize human lbronchial chains 24 and human lung 25. We 
have been unable to sensitize guinea pig uteri with f:?2A-reagins althougb 
this was possible with the y 2-antibodies 26• 

Currenflty used in vitro tests. 

Mainly three methods are in general use; they are gel diffusion tests 
and direct and passive haemagglutination tests. In addition, there are 
the immunoelectrophoretic methods and methods in which radioactively 
labelled allergen preparations are added to the sera under test; any 
resulting complex with anti'body is then precipitated either by half 
saturation with (NH4) 2S04 or by rabbit antisera for human globulins. 
Lastly, there are tests involving histamine release due to antigen
anti'body interaction. 



l11 vlt ro l.t~HI.H l'or 111'1'11111 nnliluodii'H 111 lllllllllll nllc•t•¡.;·l., cllttl'lllll'tl., llolo 

'~ ,.,, 11 tllt WJOdics are mcasuTcll by these tests? 

ill Ud difjlusion tests. This is now the usual met.hod fot· dc•lllollrt 
• • •ti 111¡: precipitating antibodies. These are often found in hu·gp quu11t it ic•H 
·n tll<' Hl'nt of patients with mycetomas, e. g. of A.•qwryU/u.'lfumiylll/1.'1 
·•••d rnay occur together with reagins in the atopie t.ypc~ of pc•I'HIIII "•, ". 

l'r·c·1~ipitins for moulds and vegetable dusts oceur in l•'u.r·url't''ll 11111~: 
•t11l11tay initiate hypersensitivity reactions of a non-n~agi11il~ typc• '''. 

'''raetionation on DEAE cellulose of a sertim of 11.11 A .'IJII'I'!/ilfn.'l lll'lurt 
111·•· :rubject which contained also large amount~:~ of IH't•c·ipit iuH, Hhowl'cl 
tia u t 1 he precipitins were y2-globulins H and that. t.lw l'c•n.ginH , ll't'IIITI'd 111 
wl111l iH now known to be the ,8.2A-fraction ", ". 'Wc• hn.vc• HÍIIC'I' c·oullruwcl 
1 hui l.he reagins -but not the y2-prepitins- - ean bt• HJII•c·illc·nlly p1·••c•t 
pi 1 :riPd by anti-,82A-sera 7 • 

Since blocking antibodies occur in the y~-globulin f'r·u.d io11, 111'1'11 11'11111 
l'""''ll sensitive subjects with high passive haemag·gl 111 i 11111 io11 1 11 ,.,.,, 
111111ra.lly present after preseasonal injection treatnwnt.) wc•t'c• rlillrllul'l,\' 
11uc·tionated on DEAE cellulose a o. After concentmting t he• itml11 1 c•d 
. , globulins by pressure dialysis, precipitation lines with poll<'n c•xl ml'l 11 
11'1'1'1' obtained in gel diffusion .tests a1 while the concent.r·atl'd r·c·n~;i1111 
1:uvc~ no precipitation lines, thus demonstrating once mon· t.hat p1·c•c·i 
pil ins are y2-globulins. SEHON 32 later similarly isolated y~-Jli'Pdpit illH fntlll 
u large group of non-atopic volunteers injected with ragWPI'd pollc·11 
,.,.;~ racts and we have recently produced precipitating ant.ibodii'H llt:ulu:ll 
t:rass pollens (Dactylis glomerata) in 2/8 human voluntel~I'H " l•'l'llt'l i1111 
ul ion on DEAE cellulo.se once more showed these precipit.inH lo 111' r. Hl" 
l11ilins. It was further possible to show by means of gel dil'l'u.·do11 lc•Hin 
''"¡[ immunoelectrophoretic analyses that the precipitinH t.hm1 pt·~tdwc·d 
Wl't'e directed against the "A" antigens of grass pollem; whic~h wc• l111uw 
1111/. to ·be allergens 3\ 1a. The human antisera did not contain ant iht~~llc•n 
t'or the "inner ring antigens" which we know to contain t he• 11 lic·r· 
¡;¡•ns a41 as, 1s. 

Serum sickness sera with precipitins for horse serum protdn1-1 wc•1·•· 
:1irnilarly fractionated and the precipitins again recovered fr·o111 1 he• 
, -globulin fraction, with no precipitins in the isolated reaginic fr·n.c~IIIHI. 

Gel diffusion tests have also occasionally been positive wit h t he• 
1 he sera of drug sensitive individuals as, a7 • 

I know of no case in which reaginic ,82A-antibodies have givc•n l'in•• 
lo precipitin formation and it remains to ·be seen whether any uf 1 he• 
precipitins found in reaginic sera are in fact formed to the sanw 111111 
¡:c~ns that have stimulated the formation of reagins as. 

b) Immunoelectrophoresis. This is not strictly speaking a mdhod 
l'or· measuring antibodies; rarbbit antisera for grass pollcnH ·'\ 1", 

nroulds 6 , 128, 42, 4 a, ragweed pollens 319 and others have been used to iclc•n 
1 ify individual antigens; and so have human serum sickness sera.'", " 
nnd sera from mould sensitive subjects 42 , 28 • There is no reason to HIIJI· 
1" •He that reagins play any part in these immunoelectrophoreses. 

On the other hand, by means of radio immunoelectrophoresis (t.o ht· 
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discussed in detail by Dr. ARBESMAN) it is possible to distingui~:~h 1 h· 
particular types of antibodies that combine with a given (radioact.iv••l 
labelled) antigen. Not surprisingly, all three types of antibodies hu,., 
been found to be involved in antibody production against mixed allergc·• 
preparations "'4• However, even if pure allergens were available, block in, 
antibodies as well as reagins should be found, i. e. radioactive y~-111 
w~ll as {32A- antigen-antibody precipitation ares. 

However, if it can be shown: 1) that the sera of all pollen allergit 
subjects (that give P.K. reactions) form ,,82A-precipitation lines with 
radioactively labelled pollen extracts · while the sera of non-poll<'ll 
allergic subjects do not, and 2) if it can be assumed that all {32A-anti
bodies are reagins, then radio immunoelectrophoresis will 'become n 
powerful tool for the demonstration of reagins. It may possibly eveu 
give sorne quantitative information, and the limits of sensitivity of the 
method will be of great interest. 

e) Indirect or passive haemagglutination tests. This discussion is 
confined to our experiences with the Bis-diazotized Benzidine (B.D.B.) 
method 15 used for the sera of grass pollen sens.itive subjects, since the 
situation with ragweed pollens and other antigens will be dealt with by 
Drs. ARBESMAN and SEHON. 

Untreated grass pollen sensitive subjects gave on the whole much 
lower B.D.B. titres than can be found in untreated ragweed sensitive 
subjects 30 , probably due to ragweeds being much more prolific pollina
tors than are grasses. Hyposensitization treatment according to NooN 4 c; 

usually resulted in an increase of B.D.B. titres, particularly when 
highly skin reactive subjects were selected 30 • In a later larger study 33 

with unselected patients, titres remained occasionally unchanged and 
sometimes even decreased although there was again on the whole an 
increase of B.D.B. titres after tlhe injection treatments. With P.K. 
titres on the whole remaining unchanged ibefore and after treatment, 
there was obviously no correlation whatsoever between P.K. and 
B.D.B. titres. This was supported by the fact that all but a small trace of 
B.D.B.-antibodies were found in the y2globulins {free from reagins) 
while the isolated reaginic fractions (containing but a trace of y2-glo
bulins) yielded at most a trace of B.D.B.-antibodies 30, 3 • It was con
cluded 39 that the B.D.B. method does not measure reagins, either 
because the method is instrinr;;ically incapable of measuring reagins of 
because the concentration of reagins in the tested sera was below the 
threshold of the method 14• Later 13, it was moreover found that the 
pretrcatment of reaginic sera with packed red cells (the usual prelimin
ary to B.D.B. titrations) itself removed the reagins. This and the usual 
heating of the sera under test for 30 min. at 56" seems certainly designed 
to ensure that reagins are not measured by this test, even though binding 
of reagins to the allergen-B.D.B.-cells is possible as already discussed. 

d) Methods involving radioactively labelled antigen.Jj and fluores
cent antibodies will be discussed by Dr. ARBESMAN. Again, no differen
tiation between reagins and other antibodies was possible and thus no 
correlation between the in 'ü'itro titres with P.K. titres. 
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11111111al'i~ing, nonc of thc in vüro mcthod::; quoted h<·n· llH'IIIHII'•• 

.,. 11111, with thc possible exception o[ radio-immunc)('led.rophon•¡wll 
·· 11111 liHHiicH measured appear to be y"-globulim~, i. e. hlocl<ing nnt 1 

IIHI 1 d IIH probably mostly antibodics tor antigcn::; oUwr t. han t he• 
·· 11:•· 11:1 wluch are present as impunties in the allcr·gen pn•parnt ioru1 

~;;·ol 

lt11ilamit~e rele~se dueto antigen-antibody intcmctionand a n•cc·tllly 
"'· l!ic·d 11-Ht mvolvmg double !ayer leukocyte agglutin11.tion will he• diH<'II:I 
.. oll11 1111~ companion paper. 
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IN VJTRO TESTS FOR REAGINS INVOI..VIN<l Ll 4:lii\OCY'I'l 4:~; 
I•:::TIMATION OF REAGINS BY DOUBLI(~ LA Y1 4~H 1.1•:1 11\0CYTI•: 

AGGLUTINATION 

R. AUGUH'l'IN. 

Iooomunochemistry Unit (Cancer H.l,!WILI'ch 1, 1 '"'""'''''''"' .. r lino 1 "''"'"''·' 
University of Liverpool, I•:u¡.:luuol. 

In the preceeding paper it has been shown thn.l. nll utle·tupltt lct de• 
tnonstrate reagins by precipitation, various haemug-g-hatiuut iou t'C'IIe·l lotHt 
und radioactive binding (to which light scattering md.hodH 1 t'otlld hu ve· 
lwe·n added) methods ha ve failed, either beca use thc phyAit:oeht·mit•niJH'Il· 
l"'rlies of reaginic fi2A-antibodies differ from those of tlw y,.-nut lluulle•H 
1or because the reagin concentration in serum is below Uw Ht'nHitivlty ctf' 
1 hc·He tests. As an exception radio immunoelectrophon·HiH waH 1ptolc•d 
which may prove a relatively simple tool for dcmonHtr·at in¡..:- t'c•uglnH, 
ntu:e certain conditions (which are pointed out) ha.w ht•l'n l'lllllllc•d. 111 
udJition it has been shown that passive cutaawotiH tlllltplt,\'111'<111 · 
11'. C. A.) in monkeys is a true equivalent of thc l't'HIIHnití'.-1\ttc•HIIIe•t ' 
( 1 '. K.) reaction in man. We ha ve thus an animal tm~t. tmpu.IJI .. of' llll'llllttt 
ing reagins 4 , but stilllack an in 'IJitro test. 

The present paper deals with semi-biological ·in ·p-i/ro lc-HIII wltlc'h 
nmy be regarded as in vitro models of reagin-aller.gcn l'eadiomt cH'I'III't' 
i ng in vivo. 

1 ,cukocyte damage due to antigen-antibody interaction. 

It has been known for a long time that leukopenia aJHl tht·ontltctl'.\' 
lopenia can occur when atopic subjects are injected with a.lll•t·¡..:-c•tiH. 'l'ltc• 
::o-called haemoclastic crisis 5 and Vaughan's leukopenic indt•x '"''' wc•ll 
1\llown to allergists 6 , 7 • There have been numerous report.H thut 1 "" ¡, 
l'ilro addition of antigens to leukocytes (or whole blood) of H<'llllll l:t.c•cl 
animals causes immobilization 8 , death 9 , lysis 10"12 and/or hiHitlllllnc• 
rl'lease 13" 15• The validity of these tests in respect to the est.inmtint1 e d 
l'l~agins has been much disputed 8 - 18 and leukocyte damage has aiHo Ju•l'll 
daimed for the addition of antigen to blood not containing l'l~u.g-inu 1 •• 

1 ,eukocyte damage has in turn been attributed to the intcmel.io11 ni 
nntigen with antibody adsorbed on the leukocyte surface 11', "", tu 11 

tnechanism resembling that of the MmDLEBROOK-DUBos test "1 (t.lmt. 111, 
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to the intéraction of free antibody with antigen adsorbcd on the h~ult11 
cytes), to the secondary adsorption of antigen-anti'body complext>H 1111 

the leukocytes after their initial formation in the blood stream ., .. '' 
and to leukocytes with antibody-like properties interacting willl 
antigen, that is to a reaction not involving serum antibodies w, 2 ". N11 

attempt has yet been made to determine whether the antibodies involwcl 
in these reactions are y2-, f32A- or f32M-antibodies, except that 'WAKH 
MAN 12 has claimed that non-precipitating heat-sta~le antibodies an• 
involved in leukocytolysis which seems. to fit in best with our concept 
of blocking antibodies and not with that of reagins. However, valid 
conclusions cannot be drawn from all these rather controversia! expe
riments. 

In man, most of the blood histamine is carried by the blood baso
phils 26 and SH:mLLEY 2SA has claimed that basophil degranulation occurs 
when allergen is added to either human or rabbit leukocytes that 
have been incubated with 'allergic' sera. However, the term 'aller
gic', as used by SHELLEY, appean:; to include all sorts of drug aller.gies 
besides atopic complaints. In our hands it has been impossible to avoid 
spontaneous degranulation in the controls and the test has been 
recently severely criticized by .KALLOS 21• 

During 1962, I found 28 that washed human leukocytes are capable 
of absorbing in vitro reagins from grass pollen reaginic sera. Loss of 
activity from these sera was judged by the P. K. transfer test as well 
as by P. C. A. in monkeys. This absorption of reagins by leukocytes has 
been made the basis of the test presented here of which a preliminary 
report has appeared elsewhere 29 • 

Double layer leukocyte agglutination, and in vitro test for reagins. 

Fig. 1 demonstrates the principie of the method. Well washed leuko
cytes from allergic subjects -or leukocytes from normal subjects after 
in vitro incubation with reaginic sera (3 hr. at room temperature)
are treated with excess allergen (25 min. at room temperature). This does 
not cause agglutination (possibly due to steric hindrance shown diagra
matically as 'hypothetical prongs' in Fig. 1). However, agglutination 
can •be produced by adding a known precipitating antiserum (species 
immaterial) for the allergen. The precipitating serum is thus added as 
an indicator, to show that allergens have been bound to the reagin
covered surface of the leukocytes. The ag.glutination is specific, for 
agglutination does not occur when either the sensitizing (reaginic) 
serum or the precipitating indicator serum is replaced by normal serum. 
Also, agglutination only occurs with homologous antigen-antibody sys
tems, i. e. both the antisera (the sensitizing and the precipitating serum) 
must be specific for the same allergen; e. g. agglutination failed to 
occur when a reaginic serum for Aspergillus fumigatus was used to 
sensitize the leukocytes and this was followed by grass pollen allergen 
and rabbit antiserum for grass pollen. 

We found it important to prepare the leukocytes from heparinized 
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'¡,,.,.¡ lo\' IH'dirnentation wilh lhe hclp O[ nheo-ma.et•odt•X, (o II.Vodd 111111 
oj•l 1 1111'. ;¡ ggl ulination. Further, it has been CHHential t.o WII.Hit t ltC' ]c•u h 11 

Jo " lltot·imghly in Tyrode solution after caeh o[ llw variouH itll'llllll 
""", 1:: ;, times). 

!•'1¡::1. ~ and 3 show leukocyte preparations whieh havl' bl't'tt t t'o•uto·d 
'" 111111 wit.h grass pollen reaginic serum and pollen 1•xt.rad (1~ontuitti11~: 

OLLA (DOUBLE L.AYER LEUKOCYTE 

Sch~motic rqpraunt<Hion 

L • lczukocytcz : 

• hypothetical prongs an lr;ukocyl<t 

Figure 1 

::ooo Noon units per ml). However, the picture seen in l•'ig. :1 l'oll11wo·d 
t lw addition of rabbit antipollen serum while Fig. 2 rcpn'Ht•ntH t ltt· 1'1111 
t rol; no agglutination was obtained when normal rabbit Hl'l'lllll WIHI 
nolded in place of the precipitating rabbit antipollen serum. l•!adt tc•1d 
11o·ries included a positive control (i. e. a known standard rcagini1~ Ht'l'llllll 
n11d two negative controls; in the first negative control not·mal 11111111111 
llt·t·um was used for sensitization in place of the reaginic Henun, r .. J 

lowed by the allergen and rabbit antipollen serum and in U11· Ht't'oilld 
IIPgative control sensitization with the reaginic serum undet· 1 t•Ht WIHi 
lodlowed by the allergen and normal rabbit serum, as dcHei'Íilt•d 1'111' 
l•'ig, 2. 

The test was positive with reaginic sera diluted one hundredl'old '"'" 
\\'as abolished when the reaginic sera were heated long enough at :·,n· 
lo abolish their P.K reactivity. The test was positive for the t't•ag·inlt· 
¡:.1\-fractions isolated 30 from whole reaginic sera and for reagini1~ Hl't'll 
lmm pollen sensitive individuals who had never been injected wlt 1t 
nll<·rgens and whose B.D.B. titres were negative. The test thuH c<'t' 

11 
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tainly measures reagins and approaehe:,; t,hl' Hen:,;ilivity of Uw 1'. h 
transfer reaction. 

Unfortunately, the test in its present form is neverthelcHH uul 
specific for reagins. Firstly, we found that heating at 56" can affPt'l 

Figure 2 

Figure 3 

precipitating antibodies as well as reagins 31 • Secondly, the test was also 
positive when y2 -precipitins for pollens (prepared free from reagins 30 

which was checked by P. K. transfer tests) were used as the sensitizing 
sera in place of the reagins; thirdly, it was possi!ble to use the y2-pre-
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1111, ''""' Ht'l'lllll HickneHH u11u Hm;hirnot.o Hei'H. l'or Uu• :u•lltdl i:r.11l loll 
,.,,llll;r) klllwcyt.eH Jor horse serum and thyl'oglúhulill a11l igt•Jul 1'1''' 
1 r, 1 11 l'oHi t.i ve rcsults werc al~:~o obtaincd wit.h t.lw appt·opt'llill• 
''' rlilll H,YHl.Cm (lcukocytes from Mantoux poHit.iVü individulllll 111' 
"l·d l•·11lweytes incubated with sera from Mant.oux poHit.ivP tmh,lt•c·ln, 

1.,,,,.,) h,v t.uberculin and guinea pig precipitim1 Jot· t.uht~t·eulinl "', 
l'l1•· I1·HI. i::; very sensitive, also for thc dcmomll.t·a.tioll ol' )'" 11111 tito 

., ., ,. ;:. it. was positive with the sera (and lculwc~.vtc•H) ol Hil1lln¡:n ol 
• ,.,.,¡~.""'"" patients (but not with sera of normal \llll'l'llllc·d indlvid1111111 1 

r1,. ¡::~ ,.,~ 11cgative tamed cell agglutination n•11.c:l iotltl f'or lh.\'l'oJ:Iohuilll 
l 1 "11hic~ layer leukocyte agglutination iH t.huH c'lll'lll1l1• "' 1111'1111111 111.: 

o~.tli·"dit·H (y"- or fi2A-antibodies) in scr·umaH Wl'lllllllllllll'lt•·d '" l• 11lo" 
'\ 1•·:1. 

: : .. 1111~ distinction between reaginH 11.11d y .. -11111 ihodlc•11 ""'' lu·•·ll 1'" · 
.¡f,¡,. When the same (human)serum iH UHc•d 11:1 1 lt .. :u•tulll 1n11¡: '"''"'" 
•1•1 \ITII as the indicator serum, agglutinut.io11 oc•c•IJI'II llltl,v wlt h p1•·1 1 
l'ilnllllg' (y"-antibody) sera -and never· with J't•agiJIÍc lfl,i\ 11111 111'"'" 1 
"' 1 ;1, provided the precipitating ti tres wcrc nol l.oo low. l•'urtlt .. ,·, \\'1' 
'" ,. 11ow trying to distinguish between non-prccipit.at.i11g y,.-11111 iiHulii'TI 
'"" 11on-precipitating fi2A-reagins by adding a third ant.ihcul,v layc•t' c·ott 
lnllllg" of antibodies specific for y2-and fi~-globulinH. 

We have also attempted to demonstrate histamine rdi'HHP thtl' lo 1 h1• 
,,dclilion of antigen to the antibody covered ccllH, i11 thc• hop10 llt11l 
ht::lamine release would be specific for reagin:,;; howPvc•t·, lhc• t'l'llltllll 
lin vt· been very irregular, except that so far norw of llw i't•IIH t'oVI'II'd 
1\'11 11 y2-antibodies have released histamine on contad. wil h 11111 c'lll'l'l'll 
p1111ding antigen. Similar irregularities havc meanwhilt· bt•t•n t'c•p111l1•d 
l•1· VAN ARSDELL 33 who nevertheless claimH tha.t. l11• t'llll dt·ntoiiiiiiOII•· 
1 .. ·ag-ins in this manner. However, he has not at.t.emplt'd l11 l1•11l r~¡u·c·lfl 
•·:llly whether pure y2-antibodies can cause hh;t.amitw t'l·lc·IIHt', 

A further possibility is to pretreat reaginic HCI'IItn wit h llll'l't'ul'l • 1 
··lltanol which destroys reaginic activity, but does nol. afft·t~l r, 111111 
~'•••dics. 

We are also attempting to determine whether therc is 11ol. 11 f'l c·t· ull 
1••nne difference in the affinity of reagins and y2-antibodieH l'ot· lt•nh1• 
•.. ,·les by measuring radioactive uptake of tagged aller·gt'IIH lo 1 h•· 
:111l.ibody-covered leukocytes and of tagged fizA- and y,-anl.illodic•:J i" 

ll"rmalleukocytes. 
Summarizing, ¡8~-globulins -and thus reagins- can hP dinl 111 

:: 11ished from other antibodies by differences in chemkal Hll'llt'l 111" 
1d1·monstrable by antisera specific for the three main claHHt'H uf ¡:l11 
1.111 ins), by differences in their reactivity to mercapto-ethanol 1111d ¡., 
····1tain biological peculiarities. Of the latter, failure to pa:,;s Uw pl11c·c•11 
1:11 barrier is not of much use in practice (and is shared wit.h ¡:,M 
;·,lobulins), but histamine release dueto the interaction with a.nt.igpn in 
1 ht~ presence of suitahle cells or with the reagins attached to thcHt' c•plfn, 
111ay well prove specific for reagins, although obviously difficull. lo 
::landardize. 



IIH 

Any specific ·i:n vüro h'HI. l'or t't•a.giuH IIIUHL ¡n·csuma.bly be Vt•t 
sensitive as well as includc somc HJ•eeial pr·opmty of rcagiuH that diHI ¡,, 
guishes them from other antibodics. Our experiments ::;how that ht•:• 
lability and affinity for leukocytes are not amongst these special )11'• · 
perties, but tJhat the D.L.L.A. in vitro test presented here certainly dtu 
measure reagins with a sensitivity approaching that of the P.K. n•111 

tion itself. 
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ot:·;'l'lilBlJTION TO THE PANEL DISClJHHION ON "IN \'l'l'litt 
TEST'S IN HUMAN ALLERG1C :t HHI•~/\SI•:S" 

A. H. SimoN. 

1 ••·JI:ort.mcnt of Chemistry, McGill IJniV<'I'Mil,l', ~loonlo ''"'· '•'''' loo, • .,,.,.o.. 

'"'' '11f nction. 

In :-;pite of the very promising title of thiH i'allt'llliHI'IIrHiiollullollll 
"1" te- o[ the many painstaking investigations in Jlllllll'l'oiiH lnhot'td 111'lc·n, 
11 •·a11 be stated from the outset that the search f<n· a rdin.hll' i11 vttc·11 
dl;q•,11ostic test for human allergic diseases (H. A. D.) hu.:; Ho l'nr ttu•l 
willt little success. Amongst the many reasons for thi:; faihll'l' 0111• 11111,\' 

'11•· 1 hat (i) none of the antibodies involved in allergic tliHl'U.Hl'H ltnH hl'l'll 
IHolat.cd in a pure form and in consequence the natur-e ol' t.lwHc• 11111 i h11 
dit•:; has eluded a precise definition, and (ii) none oJ' t.lw mn.11y itt vil r11 
l•·•·lt11iques developed for the detection of antibodi1~H trll'din.lillg- ullt•t·r:it' 
,·,uditions is capa:ble of discriminating betwccn tlw dit'l'c•t'l'ttl. I,VI"'" ol 
11111 i bodies present in allergic sera. 

lt is fairly obvious that for a serological t.e:;t. ·¡ .. 11. /\, 11. l11 lu• 
rrwaningful, one would expect it to measure thc cOJu:c•lll.t'al io11 o(' c·•·ur-:11111 
I'I'I"Humed to be responsible for immediate hyper~:~ett:;it.ivily ltH' ni' lit" 
transfer factor(s) in delayed hypersensitivity), whieh an· ltJIJIIIt't•tlll.v 
lltt· main factors related to the severity of the disea:;c '. lt. would hc• 11111" 
oli·sirable to be able to measure independently the conecnt.c·a.tiott ol' 1 ltt• 
ldoeking antibodies produced during hyposensitization trcat.nu·ul, nillt't' 
tlt1· ability of allergic patients to tolerate progressively ittl't't'tiiiÍII(~ 
oJ,scs of the allergen after this therapy has ·been attriobutcd t.o 1 lt1• Jll'll 
tc-dive capacity of these antibodies 2 • It ought to be ¡ioinll'd 11111, 
ltowever, that from the experimental data accumulatcd wit.hitt l't'l't'lll 
v•·ar·s 3 , it has become evident that blocking antibodies at·e pt·odlll'l'd 
11111. only during treatment but also "spontaneously" by Jloll-1 t'l'lll• ·d 
:rllergic individuals and that the reason for the failure in tlll' Jlltlll 111 
c·•·<:ognize their presence in such sera was due to their vcr·y low 1'1111 
o·o·ntration in these sera and to the insensitivity of the in vivo 1 1':1111 
11:a•d for their demonstration. 

1:, ·¡¡eral Properties of Antibodies. 

As a general background for this discussion, it is proposcd to gi v•• 
:11 t.his juncture a brief summary of the characteristic features of <~oll .. 
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ventional antibodies of the precipitating type. In the past, antibodi('ll 
were thought to belong either to the electrophoretically slow migratiu~·. 
y-2-globulins or to the faster y1-globulins. Since the introduction ol 
immunoelectrophoresis \ it has been demonstrated that antibodies pro· 
duced even to a simple hapten represent an electrophoretically hetero
geneous population of globulin molecules extending from the region of 
the slowest migrating y-globulins into the region of .B-globulins "· From 
a combination of the results of immunological, ultracentrifugal ami 
immunoelectrophoretic studies, it has b~en generally accepted 6 that 
immunoglobulins comprise three major groups of proteins designated 
as 7S y-globulins, 19S y-globulins (y 1M or /3?M.), and YlA- (or f32A-) glo
bulins. The 7S and 19S y-globulins have molecular wei.ghts of the order 
of 160,000 and 1 million, respectively. The y1A-globulins consist mainly 
of 7S components but contain also faster sediwenting moieties with 
sedimentation coefficients of the order of 10, 13, and 15S. These latter 
components as well as the 19S globulins are dissociated into 7S units 
on treatment with mercaptans (O.lM), under conditions where the 7S 
globulins do not undergo any detectable change. Each of these three 
groups of immunoglobulins consists of antigenically distin.guishable 
subgroups corresponding to the two major types of B{mce-Jones pro
teins, and molecules bearing one of the two type specific determinant 
groups are present in the three classes of y-globulins. Besides these 
type specific determinants, each of the three immunoglobulins has both 
common determinants and specific antigenic groups which are absent in 
the others, and thus specific antisera for each sub-group of proteins 
can be prepared 36 • 

Skin-sensitizing and Blocking Antibodies. 

Most of the commonly accepted biological and physicochemical pro
perties of skin-sensitizing antibodies in sera of individuals sensitive to 
grass- and ragweed pollens can be summarized with the aid of the data 
given in Table l. In addition, it appears that blocking antibodies, and 
to a lesser extent, possirbly also, skin-sensitizing antibodies may parti
cipate in the passive hemagglutination reaction. Moreover, the preci
pitins detected on concentration of serum fractions rich in blocking 
antibodies 7 have been identified with the latter 3• 

The skin-sensitizing as well as blocking antibodies are defined in 
terms of their specific in vivo reactions with the allergen(s). Clearly, 
therefore, for any in vitro test used for the detection and quantitation 
of either of these two types of antibodies to ibe reliable, it is necessary 
to demonstrate that the observed serological manifestation is due 
exclusively to the factor which is also responsible for the in vivo reac
tion. This problem is rendered particularly difficult because of the com
plex antigenic composition of all allergenic preparations used to date 
in these tests and beca use of the likelihood that during hyposensitization 
treatment (and possibly also prior to such treatment) additional anti
bodies might be produced by the allergic individual against antigenic 
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Properties of Antibodies in Allr:1'!Jit; .'km 

Property 

l··,..,alion to human skin 

l':~:;sage througn placenta 

l'l11·rmal stability 

111 vitro combination with allergen 

~1<-asured by passive hemaggluti
nation 

l·;l,.drophoretic mobility 

: :,·dimentation coefficient 

.\ hélorbed with specific immune se
mm to 

lnactivation w i t h mercaptans 
(0,1 M). , , ~ ,_; 

1 '• ·gradation with papain 

TABLE 1 

Skin-Sensit.izing 
Antibodies 

-1 

pool' 

-1· 

? 

larger than 78 

p,"_globulins 

+ 
slow 

1 !lul'l<i 11~: A 11llltuollt•11 

11""'' 

y, 

'IH 

¡'· ¡:l~tlolllillll 

l'nul 

groups not involved in the direct skin reactions or in t.lw hlol'ldll).( ol' 
t he Prausnitz-Kiistner test. 

In Figure I are given a number of hypothetical modciH whkh 11111,V 

represent the different types of antibodies formed by an nllt•rg-h~ lucll 
vidual. In principie, iboth reaginic and blocking antibodit~H mn,v ¡,,. 
t·ither univalent or divalent, as regards the number of sitcH enpnhh• ul 
l'ombining with the allergen (denoted here as A. C. S.). HowPVt'l', h,v 
11ecessity the reaginic antibody must possess at least an addit.lounl Hit'' 
with the unique property of becoming :fixed to tissue (Mnol.tlll hc•t·c• 
as S. S. S.). 

On the basis of the lattice theory 8 , 9 , the reactions bdwt•t•ll poi y 
valent antigen and divalent antibody molecules would be expc•Pit•cl l11 
rPsult in the formation of multimolecular antibody-antigen ug-g-t·•·~ult•ll 
pl'ovided the bonds involved in this combination are stablc. Mot'Pn\'1'1', 
ir the comíbining masses are in sufficient amount, thesc ug-g-r···~u 1 • ·n 
would be expected to precipitate and to be readily detectablt~ hy 1 lu• 
11aked eye, or by more sensitive methods such as light scatlt~r·inJ{. ( )11 

1 he other hand, if these antibodies are univalent, only sma)) Holuhlc• 
I'Omplexes consisting of one antigen molecule anda number of uutlhocly 
lllolecules corresponding to the valency of the antigen would be for·uwcl. 
: ;¡ milarly, one could not expect to detect large insoluble ant.iw·u-
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antibody complexes, irrespective of the valency of the antibody, if th1• 
antigen were univalent, such as in the case of a hapten. Ncvci'thclcHII, 
the latter difficulty could be generally overcome b~ coupling a numbt~t' 
of univalent antigens or hapten molecules with a polyfunctional reage11t. 
(such as polylysine ora carrier protein) and creating thus a polyvalc11t 
antigen. 

The reactions between conventional antibody and antigen moleculeH 
have been shown to be reversible and to be represented by a relation of 
the type 

Ab + Ag ~ (Ab)x(Ag)y 

where Ab and Ag represent free antibody and free antigen molecules 
and {Ab)x{Ag)y represents antibody-antigen complexes composed of x 
and y molecules of bound antibody and antigen, respectively. It is 
worth pointing out again that irrespective of the valencies of the antigen 
and antibody, no in vitro test could be devised unless the bonds formed 
on combination between these antigen molecules are stable, i. e. unless 
the binding constat, K, between antibody and antigen molecules is suffi
cicntly large so that the association reaction is predominant. Obviously, 
onc may also visualize the possibility that allergic antibodies could be 
divalent and might have a high affinity for the allergen, but that they 
may be present in exceedingly low concentrations; if this were the case, 
the amount of aggregates formed would be too small for detection by 
the standard precipitin tests. 

Although all these concepts are accepted these days, as late as 
9 years ago there was no clear cut evidence that combination between 
reagins and allergens did actually occur in vitro, though the available 
experimental data suggested that combination occurred between block
ing antilbodies and allergen 10• This question has since been solved with 
the help of specific immunosorbents synthesized by coupling grass and 
ragweed allergens via covalent bond to polystyrene 1\ 12 , red cells 12, 13, 

and cellulose ~4, 1 ". Absorption of allergic sera with these immuno
sorbents was shown to result in the complete removal of skinsen
sitizing and blocking antibodies, demonstrating thus that firm com
bination occurred also in vitro between reagins and allergens. Moreover, 
as with conventional antibodies, it was shown that this reaction was 
reversible, since it was possible to displace the reagins off the immuno
sorbent with serum fractions rich in blocking antibodies 16• Although 
these results were encouraging as regards the possibility of developing 
an in vitro test for the detection of reagins, they indicated clearly that 
the serum components responsible for reaginic activity were present 
in exceedingly low concentration, which was estimated to be well 
below 0.1 mg/ml. Consequently, it was obvious that the amount of 
material involved was too small to be detected by a direct serological 
technique, such as the precipitin test or the Ouchterlony method, and 
that one would ha veto resort to an indirect in vitro procedure for the pos
sible demonstration of reagins by exploiting either (i) th·eir proporty of 
behaving as an antibody in relation to the allergen, or (ii) their aibility 
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' , lw•·•HIIP tixcd to cells and to lead to cell injury on furthcr· combinatio11 
· il h 1 lit• antigen. 

N" at.tcmpt will be made here to .give a complete and historieal 
" '11'1\' o[ all the procedures used for the development of an in vit.t·o 
', "' l1 1r the determination of antibodies in allergic sera; such a Hurvt~Y 
. <~11 lw round elsewhere 17 • Suffice it to say that the passivc hcmagglut.i-

I<EAGINIC ANTIBODIES 

univalent 

~ 
A.C.S S.S.S. 

(a) 
bivalent 

~· 
s.s.s. 
( b) 

BLOCKING _ANTIBODIES 

l•'q•,IJJ'e 1.-Schematic representation of different hypoUtPti,·al rnodt•lll 111 t•'•*HIIIl• 1111'1 

ld•••·ki.ng antibodies. A. C. S. and S. S. S. refer to' antil•ocly ,.,,,,,¡,,,,,,,,: ltl/1• "'*'' •'"''' 
sensitizing site, respectlv.,ly. · 

nation procedures ha ve assumed the most prominenl roh• unto11~:11t 1111 
1 ilcse methods. The mechanism of the hemagglutinat ion 1'1'111'1 i1 111 '' 1111 

n·cently studied in detail 18 and it was demonstrated t.hnt. t h•· 11111 ilt1 1d11'11 
l'('sponsible for this reaction are divalent, i. e. of the t.ypt•H tdttJ\\'11 111 
l•'igs. l(b) or l(d), which is in conformity with the framt•worlt 1 ilc•''''.\' 
1\foreover, univalent antibody fragments, prepared by ehemi1~111 1111d <~1' 
1 ·nzymatic degradation of divalent antibodies, were Hhown lo lc·IH 1 1 11 
1 he inhi:bition of the hemagglutination reaction, an effect. which c·lltJ l1•· 
also obtained with free, soluble univalent or polyvalent. 11111 l~:c'llrl 
llowever, in view of the recognized multiplicity of antibodiPH pro•llw•·d 
in the allergic response, one must be cautious in attributing- t h iH rc'lll'l it '" 
l.o the blocking and/or skin-sensitizing antibodies. As haH hc·•·ll 11111l•·d. 
tH~ither of these antibody factors has as yet been isolated in a ptll'c• tll 11l1• 
:tnd, therefore, there is no direct evidence that the hemag-g-lulilluli•lll 
reaction measures the concentration of either skin-sensitizi ng n1· hl•w h 
i11g antibodies. Nevertheless, from an analysis of the availabh~ I'Vidc·ll•'l' 
obtained with serum fractions, it can be inferred that the majot· porl Ion 
ol· the hemaggglutinins in an allergic serum represents antibodit•JI ol 
liJe blocking type and that only a minar portian of the hemagglutiulur~ 
lltight be identifiable with rea.gins, which would then be reprcHelltl'cl h\' 
tnolecules of the type shown in Fig.l(b). Sorne workers have repPalc·dl,v 
.. hallenged this suggestion and ha ve stated that reagins do no t. pnl'll 
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cipate in the hemagglutination reaction. If this were indeed thc cmu•, 
one would ha veto con elude that reagins are univalent antibody molecu!P: 
of the type represented in Fig. l(a). The main ar.gument offereu i11 
support of the latter concept is based on the fact that in general t.h•· 
hemagglutination titer of serum fractions rich in reagins is very low b,\' 
comparison with the skin-sensitizing titer. It ought to be stressed, 
however, that the disparity between these two titers does not consU. 
tute by itself definite proof that the two activities are attributes ol 
different molecules, since the sensitivity ·of the Prausnitz-Küstner 
method is probably much higher than that of the hemagglutination 
technique 3• Although at the present time this question cannot be satis
factorily settled, it must be stressed that in spite of a systematic search, 
no allergic serum or serum fraction containing skin-sensitizing anti
bodies has ever been found to be devoid of at least sorne small hemag
glutination titer. By contrast negative results are invariably obtained 
with the sera of normal individuals. (The agglutination procedures uti
lizing antigen-coated collodion particles can be regarded as variations 
ol' thc ha.magglutina.tion reactions; however, the hemagglutination 
h-1~hniqtwH ;u·e mm·e HenHitivc and the results obtained with them are 
n1o1'l' l'l'fH'odtwibh~.) 

i\ lllollg"HI. t. he oUwr in vit.r·o mct.hods exploiting the combination of 
:tnlihodiPH ol' aller·gic Hera. with the allergen(s), one can cite. 

(i) PmccduTcs utilizing 1'"'-labelled antigens. In these procedures 
the soluble complexes formed between antibodies and the radio-isotope 
labelled antigen are precipitated either with a potent antiserum to 
human immunoglobulins 19 or with ammonium sulphate at 40 % satu
ration 20• Radioimmunoelectrophoresis, as used by Dr. ARBESMAN and 
his colleagues 2 \ may be considered to be a refinement and an extension 
of these methods; it clarly demonstrates the multiplicity of the anti
bodies detected by this highly sensitive technique. However, as in the 
case of the hemagglutination reaction, these procedures do not demons
trate unambiguously the nature of the antibodies involved, though in 
all probability the bulk of the antibodies detected are of the blocking 
type. 

(ii) Complement fixation. The in vitro combination of antibodies 
of allergic sera with the corresponding allergens has been demonstrated 
by complement :fixation studies 22• However, no simple relation was 
found between the amount of complement fixed and the amount or type 
of antibody present in these sera; nevertheless, in general the titers 
were higher with sera from treated aller.gic individuals. 

(iii) The use of cellula1' elements of the blood. In addition to these 
classical immunological techniques, a number of methods based on 
reactions involving the cellular elements of the blood ha ve been explored 
in an attempt to develop an in vitro method for the detection of skin
sensitizing antibodies. Thus, incubation of the blood of allergic indivi
duals with the homologous allergen resulted in the release of histamine 
from leucocytes 2 ", 24 • This reaction has been shown to be specific; 
it could be produced only with the blood of allergic individuals and only 
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··lllt 1111· a.llcrgcn lo which lhcy wcrc HCllHit.ivc. Mon•oVI'I', llllU\1111111 
!;;nf '"" 1111' rcleasc occurred at an optimal coneent.rat.ioll ol' allt·r·,·.•·" 
,, ltlo 11 ill'('lriCU lo be related to the skin-scnsitivily or Uw a.llel'g'il: indi 

td1111l::. A similar reaction was also obtaincd with t.he h~ll<:tw,VII·H ol 
""1 11t:tl individuals (or rabbits) provided that thc leuc:oeyti'H wet'l~ :itwn 
,,,lf,·d with the allergic serum prior to the addilion or Uw alll·t·g·,." · 
llll'::c· findings would suggest that skin-sensitizing ant.il:odit·;.; hav1~ ul:to 

.t111111ly for leucocytes, and this would explain th1• HtWCI'H!t ol' llu· 1r·u11:1 
''" 111 hypersensitive reactions of the immcdialt·~I.VI''' wil 11 vinltl•· lo·tl''" 
• 1 lc·:1 or with their extracts 26• 

11. was claimed that leucocytes or all,•r·gic i11cli\ 1cln:d11 :d1""' 1'', ctl1"1 
lo':ll'lions when exposed to the spccilk Hlh·rg•·tl. 'l'll11n, lil•· lllll•tl•• 1 .. 1 
lc•lfc·oeytes was found to decrease in t.lw lllood ol' 1'11¡:" ,.,.,¡ til'll~tlll', '"", 
nd11als on addition of ragwecd polll'll I'XII'III'I cilio' 111 1111111 .,¡ 11" 
····lis"',"". In another study it was fou11d lh11l. lhc· l•·nc'"''·"'''' tlllol•IJ'.'' 
ltllorphological changes associated with Uwir inlltlltlllll".:lllttll u11d 111 
l1::is "". It was reported that this leucocytolytic dr,.,~t. "''l'''"cl.-cl "" 111•· 
11:tl ure of the allergen: more consistent resullB wen· obtaillt'cl \VIII1 
lo·ncocytes from individuals allergic to house dw;l ot· tin1ol hy pollc·tl, 
Jl1an in cases of ragweed sensitivity "7• In other sludies, ho~I'VI'I', "" 
l'i1ange was observed either in the number of lcu<:()(:ylt·s or i11 t 114·it 
lllot·phological aspect. Recently it was also reporled t.ha.t. d1·grnllnluti"" 
of rabbit basophils, incubated with allergic serum, oei:ÍIITI'clon •·xpll!lllt•· 
1.11 the specifi.c allergen 30• These results, howevm·, ha.v1· 11ol lwc·11 C'1111:1111 
lc-ntly reproduced 3 \ Dueto these contradictor·y l'l~}IUII:{ lltl4llo lh" lul'!, 
.. r reproducibility, at the present time none of lh1•s,~ Hl'l'tiiH ¡,, l11· 11:1111: 

laetory and suitahle for the unequivocal demonst ral ittll ol ull•·11.1• 
¡·,·actions. The same consideration holds for anothcr olJ:~(·I·v:tl i""· ll.llltd ,. 
J'or the agglutination of thrombocytes suspended in alh·q;ic: 111'111'" 
which was claimed to occur on addition of the specilic all,~rg,•u 

In spite of the rather low reproducibility of these pnu:,·dut·c·ll, 11 
would appear that the reactions involving the cellular elemeniH ol 11,. 
l.lood are worth further investigation with purified serum :fr·adiottn ;tllol 
rnight actually lead toa specific in vitro test for the detection ol' n·u¡:11n1 
In this connection, Dr. SORKIN's observations on the cylophilic~ 111111 
hodies might be both relevant and most promising. 

(iv) Fluorescein-labelling techniques. Combination of an t i he" ltt·ll 
pr·oduced by allergic individuals with ragweed pollen constitut-niH \\'111' 
n~cently demonstrated in two studies 33 , 34 with the help of the flttol'l·:l 
c:ein-labelling technique. In one study glo·hulin preparations of aiii'J'¡:"' 
:;era {isolated by precipitation with 20 percent ethanol) were conjugalc·ol 
with fluorescent dyes, and were shown to react with ragweed anlig·,·ttll 
111 skin biopsies of allergic individuals 3 ". In another study antibodieH ltt 
lt uman y-globulins were labelled with fluorescein and were shown t o 

:Jain pollen grains which had been previously exposed to allergic Sl~l'll. 
Since, as has been shown recently 7 , "\ sera of non-treated allergic indi
,·iduals always contain blocking antibodies in addition to reagiu:-:, il. 
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cannot ibe concluded whether these reactions were given by rcagins, by 
blocking antibodies, or by both. 

SUMMARY 

The nature of antibodies in sera of allergic individuals and the me
thods used for their in vitro detection have been briefly summarized. 
Ref('!rences to detailed surveys of the liten~.ture have been given. 
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APPROACHES TO THE PROBLEM OF DETECTING REAGINS 
IN VITRO 

E. SORKIN. 

Schweizerisches Forschungsinstitut Medizinische Abteilung. Davos-Platz 
Switzerland. 

Three classes of globulins in serum have been found to be associated 
with antibody activity. They were characterized by immuno-electropho
resis and sedimentation constants and designated as ys (or y), Y1A 
(or (3"A) and y 1M (or (32M) globulins. In atopic conditions such as 
asthma, hay fever and urticaria, skin sensitizing serum antibodies 
lmown as reagins are often detectable. Recent work by severa! 
groups 1- 10 has demonstrated that reaginic antibodies belong to the 
class of y 1A immuno-globulins. Although the most conspicuous property 
of the reagins is their ability to become fixed to epithelial and other 
human and primate tissue cells, very Iittle is known of the nature of 
the cell-fixing site. Many biological investi-gations ha ve shown the signi
ficance of reagins in anaphylactic sensitization of skin in man. Yet their 
mechanism of action is still largely unknown. 

STANWORTH 11 reviewed recently the various attempts that have 
been undertaken to replace the Prausnitz-Küstner method of detecting 
skin-sensitizing antibody in allergic sera by a suitable in 'Vitro test. 
Lack of sensitivity of the methods may have been part of the reason 
for the failures. It is more likely, however, that severa! of the reported 
tests have in fact failed because they were based on the interaction of 
the allergen with a presuma:bly common structure both in the reagins 
and the blocking antibodies, that of a similar or identical antibody 
combining site. 

Amongst the severa! possible approaches to the measurement of 
reagins in vitro~ the indirect method introduced by KA.Tz and CoHEN 12 

seems to ·be one of the most promising ones. It was discovered and 
confirmed by other authors that blood leucocytes of allergic patients 
released histamine on addition of the allergen. Refinement in histamine 
assays has also reduced the blood volume required for assay, thereby 
providing this method with an additional advantage. Since the blood 
cells can be washed severa! times before testing for histamine release 

(*) This work was supported by the Swiss National Foundation for Scientific 
Research, Grant No. 2635. 



Apprnlll'ilo•:ll" tilo· l''"ldo·111 .,¡ clt'lt•t'lllll(' l't'llglll:lln 1'11111 

"tllll\ IH~ a~:~t:mmed thal ccll-üxed reagins, aL'tcr intemd.ing wilh thc· 
,¡¡,., r.;'IIH, are responsible for t:dggering off thc hi:-;tarnine n·h·nt-tc•. 
,;,,,.,illy VAN ARSDEL and SEU..S 13 succeeded in pas~:~ively tra.n:-;fetTin~: 
""1., 11ormal human blood leucocytes in vitr-o with allcrgic :-;em 1l11· 
. 'IJI:II'il.y of subsequently producing histamine release upon inh•t'lll'l iutt 
,, 1 t h allergen. 

( Jur own attempts to measure reagins in vit'Y'o are c~:~~:~cntially lmrwd 
"" 1 he discovery of cytophilic antibody in sera of irnmuni;,l'cl :1111 
1111d:; 11 , 1'\ w, 17• The term "cytophilic antibody" ha:-; h<'Pil pr·opo:-;c·d lt.\' 
11:• 1 o describe a y-globulin component of serum, whidt lll'c:onH'H alt.wltc·d 
,, t·ifro to certain cells in such a way that tlw:-;e arP :~uhHc·qtH'tlll,v c·upu 
¡.¡,. of specifically adsorbing antigen. H.ea.gins ma,v IIC' n·¡::ll'llc•d 111 tllt:l 
'"'tiHe as cytophilic antibodies, although 110 pot-til ivc· c'oiT•·Ialt"" l,c·l ,,.,.,.,, 
1 1 lophilic activity and anaphylactic · :-;ensili;,al ion uf c·c·ll:t l11ut 1'''1'11 
d··monstrated in rabbits and guinea pig:-; (''' and :-iout\tN, ""l'''"'''""·ol 
t •·:atlts). 

It was thought that primary interaction of edl-lixing and •. ,.¡¡ 11\•·d 
I'C·agins could perhaps be measured directly by l) nwa:-;uring c·c•ll llolllld 
l'l·agin on blood leucocyte through interaction wit.h i:-;olopc• lalll'llc•d 
nlll'rgen or/and by 2) coating :first tissue cells, sueh a:-; norntal hluud 
l•·ucocytes, human epithelial cells (e. g. Hela cells) ot· hunwn dund•·t· 
ll'il.h reaginic antibody and then let these cells int.emd. wilh inolol"' 
I;¡IJelled allergen (cytophilic antibody technique) . .Ah·<·ady :-iA1V1:1m: 
.lt·:NSEN and HAUGE-KRISTENSEN 18 and AUGUSTIN 111 haw incli<'lllc•d lltal 
lllood leucocytes or tissue cells can a·bsorb out skin-st•u:-;il i;.-.i11g· 11111 ti''"'·" 
rmm sera. It is surprising that no serious attempt.s t.o aH:uty rc·u¡:ttll' 
llave been made so far using this distinct quality of l'<·aginH, nttnH·I.v '" 
li:>:. onto cells and to subsequently react with the allel'gt~n. 

So far only few results with human leucocytcs a11d Hc·ra 111'1' 111'111 

l:tble. Model systems in rabbits, as shown below, alt.houg-h 11111 ttc·c·,•¡¡ 
::adly dealing with reagins, clearly indicate, however, Hollll' p1'11:qu·•·l" 
lor· a direct in 'Vitm measurement of reagins. 

· Blood leucocytes of rabbits immunized with human Hc'l'llllt W•~"•' 
i:>olated 'by the Heparin-Dextran method. 25 ml. blood wcr·e inunc•dialt·l.v 
tnixed with 5000 units of heparin/0.5 ·ml. saline and 2.!í llll. 1 lc•xlt'lttt 
::olution (Macrodex, Pharmacia, Uppsala, Sweden). Aftcr· Hl.ll.lldin~: 1 111· 
one hour at room temperature atan angle of 45 degrees, the HIIIJI'I'IIItlllll 1 
fluid with the leucocytes was withdrawn and centrifuged al. •11111 ~: 1 ~~•· 
'¡' minutes. Further lots of leucocytes were obtained by 2 mm·c· c'l'llll'l 
f'ugations of the remaining blood. The combined leucocyte:-; Wl'l'1· l'l'tnu 
,.,.d after washing with 10 ml. of a solution containing 50 ml. f)•,;. nnrtt11tl 
rabbit serum in Gey's solution and 2.5 ml. of 20,000 uniü~ of IH•pal'ttt 

For evaluating directly the level of cell-bound antibody aboul :10 !111 
lO a leucocytes, which still contained sometimes up to f10 111· 

1 ·•·ythrocytes were : 
a) directly incubated with 0.5 microgram isotope labclll'd 1'" 

l1uman serum albumin (1181-HSA) at 37° C. for one hour and 1 hc·n 
ll'ashed 4 times with Gey's solution, 
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b) first treated with methanol for 5 minute::; at room tcmpl'lu 
ture, washed three times with Gey's solution and then incubatcd will 
1131-antigen, as under a). 

Blood leucocytes and red cells from normal rabbits served as eo11 

trols. The results are illustrated in Table l. 

Ce lis 

Blood leueoeytes 
from immunized rabbits 
(30-50 X 108) 

Erythroeytes 
from immunized rabbits 
(5 X 10") 

Normal blood 
leueoeytes 
(30-50 X lO•) 

)Tormal erythroeytes 
(5 X 10') 

TABLE I 

Cell-bound antibody in rabbit b1ood 

Antigen (I""-HSA) adsorbed onto <·<•11:· 

Animal No. 

66 

78 

85 

89 

02 

06 

66 

78 

85 

89 

02 

06 

No methanol 

cts/min, 

a) 164 

a) 677 

b) 507 

37 

e) 2027 

5263 

a) 60 

a) 15 

b) 31 

8 

e) o 

o 

a-e) 33 

a-e) 1 

Methanol 
pretreatment 

cts/min. 

a) 1441 

a) 903 

b) 353 

1492 

e) 2863 

3688 

a) 691 

a) 87 

b) 12 

16 

e) 7 

10 

a-e) 42 

a-e) 3 

Applied antigen in experimenta) 0.5 mierogram P"'-HSA= 2,751 ets/min. 
Applied antigen in experiment b) 0.5 mierogram JL"-HSA = 4,643 ets/min. 
Applied antigen in experiment e) 0.5 mierogram I"'-HSA = 11,103 ets/min. 
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l'llc• lllood lcucocytc:::; of thc:::;e immunizcd and booHl.cd rabbit.H eurl'lc•d 
¡llilll'ant. amounts of cell-bound antibody. It is :::;ignilicant. t.hal. 1lx11l Íctll 
t 1111l1gt~n is not due to red cells present in the leucocyt.c pt·epat·al io1111 

d, ..... '" ncarly all of the ratbbits even 5 X 10" red cclh.¡ had 110 appn· 
. ,,J!,Jc· anligen binding capacity. The effect of methanol waH Hotnt~whal. 
'"In bit~. In four out of six blood leucocyte preparat.ionH of immunízt•d 

""''''niH methanolincreased the fixation of antigen onto e•·IIH, whilc· no 
"'1:11tlicant change occurred with normal celh;. 'l'hcHc rt•Hult.H tl••monH· 
l1nlc· definitely that the level of blood leucocytc unt.ibody 1~1111 lw llii'IIHII 
',,.¡ dircctly by interaction with isotope labcllcd ant.igl'll. 

1 >m· findings 16 of the existence of cytophilic nnl ihoclic•ll in 11111 111•'1 11 

1" val'ious antigens suggested that part of Uw a ni Í)o;t•n fl x lnH c'IIJ'III' 11 v 
.. r blood leucocytes from rabbits may hnvt~ IJ¡•t•n t'HliHc·cl hy flxull"n .. r 
•·ylophilic antibody on to the blood lcucocyl.¡•¡.¡, 'l'l11• tll'l'll ol ltlltlllllll:c·cl 
titbbits were therefore tested in our "Standard 'l'•·t~hnlquc•" lctt' Jhc• 
111 ration of cytophilic antibody but using normal bloocl lt•llt'cw,vl c'll 11 11d 
lcwcontrolpurposesspleencellsfromnormalrabbit.H '', '". 'l'nhln 11 ~;lvc•ll 
1 he· results. 

TABLE II 

Oytophilic antibody levels in the immnnizcll nt/J/Ji/8 

Type of rabbit cells 
used for antibody fixation 

Normal biood leucocytes 
110 X 106 ) 

Normal erythrocytes 
¡!)X 10") 

Normal spleen cells 
1150 X 10") 

Sera 
Animal No. 

66 

78 

85 

89 

02 

06 

Controls 

All immune and 
normal sera 

66 

78 

85 

89 

02 

06 

Controls 

0,5 microgram ! 131-HSA = 7,123 cts/min. 

Ant.lg"n (I""·IIHi\ 1 
ad:-wrht~41 onln t'PIIu 

('IH/111111 

Hll 

17 

7 

111 

27 

22i> 

7-12 

7- 22 

637 

106 

21 

55 

305 

1705 

12- 25 
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Cytophilic antibody levels in the immunizcd animals, when tcHll'li 
with normal nucleated spleen cells, showed the anticipated valucs. In 
contrast only relatively low cytophilic antibody titers could be measur•·•l 
with about 40 X lO 6 normal blood leucocytes. As was shown in Tablc .1. 
a similar cell number from immunized rabbits had a much highl'l 
affinity for the antigen. These results suggest that the antigen binding 
capacity of blood leucocytes from immunized rabbits was due probably 
only to a relatively small extent to passive adsorption of circulating 
antibody onto such cells. Th~ main contribution to antigen fixation in 
this instance must therefore have been caused by antibody producing 
cells in blood, as demonstrated earlier 20• 

The described results show, nevertheless, that rwbbit cytophilic 
antibody and, as discussed above, probably to a considerably higher 
extent the human reagins can become attached to blood leucocyte cells 
and be measured after interaction with isotope labelled antigen. 

Further extension of the cytophilic antibody reaction has already 
shown that normal blood leucocytes can be replaced by human epithelial 
cells grown in tissue culture cells such as Hela cells or HEp 2 cells. 

Rabbit anti-grass pollen sera (Timothy), obtained from Dr. R. 
AUGUS'l'IN, showed sorne cytophilic antibody activity. Also rabbit anti
pcnicillin sera (3 mg antibody /ml.), obtained from Dr. A. DE WECK, 
contained a small amount of cytophilic antibody when suspended human 
dander cells were used as adsorbing particles and a penicillin-!131-HSA 
conjugate as antigen. 

TABLE III 

Adsorption of rabbit a.nti-penicillin and anti-HSA antibodies 
onto human oonder 

Serum 

Normal rabbit serum 

Rabbit antipenicilloyl serum 

Cytophilic rabbit anti-HSA serum 

Penicilloyl-l"'-HSA 
adsorbed 

cts/min. 

14 

126 

5245 

0.87 microgram !'31-HSA = 10,500 cts/min. 
0.87 microgram Penicilloyl-1'31-HSA = 15,400cts/min. 

!'31-HSA adsorbed 

cts/min. 

12 

17 

3700 
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l'••·l1111i11at'y cxpcrimcnts with human blouu lcu<,~ocyt.eH fr11111 u r,.,, 
, ·tlh·11t:: allcrgic to Timothy-grass pollen and isotopc labdh•d 'l'illlulll,\ 
. .IIH 1:~"~• Hhuwed sorne indications for incrcascd adHorpt.iun of' nllc·r~:c•tt 
···• m111parcd with normal cells (SORKIN and AUGUH'l'JN-UIIpUilliHitc•cll. 
l!lo"" 1 lc-ucocytes of 20 house dust allcrgic paticnts and lO nm·mnl ''"" 
1'"'" ::howed no significant differences whcn testcu wit.h Uw h•olol"' 
t.du·llt·d house dust allergen, prepared by Dr. J... BNHIU:NH. 

CoNCLUSION. 

1\ rnethod for detecting cell-fixcd anu el'll-llx in~ u ni lluuly 111 1 ul 11 d 1 
ltl .. ud has been described. It is capabh~ of IIII'IIHllt'itt¡,.: 1111 1111 l11 1111 1111111 
11111 microgram of antibody Nitrogcn in tlw t•ylophllll' unllluul\ l•·nl 
¡\llc·r refinement and suitable modifienl iunH 1 hiH tllt•l llt~cl 11111 v "'•·1• 

tunlly beco me applicable for measuring the pt·illuii',V lnlt•nll' 111111 "' 1 ti•" '" 
l•·t~c·ocyte bound and circulating reagins ·i:n 1rilro. 
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!•'ACTORES ETIOPATOGENICOS DEL AHM A BW >Ntllll i\ J. 

c. JIMÉNEZ DÍA7.. 

l•'1111da.ción Jiménez Diaz. Instituto de InvcHtign.c•itnac•H e 'llnlt'nn y 1\lt~dl• ••n 1\I•Hitlol 

La consideración del asma como una "enfcnm~da.d de• lu Jlf•t·ru ,,,u .. , 
qut· es la intención de este Symposium, supone una amplia. Ht•t'it· d1· 1'111':' 
t '' •u es cuando queremos hacer un análisis en el que ::;e apt·ox i 1111'11 11111':• 

t re~s conceptos a la realidad polimorfa y con frecuencia oHew·a. qu1· ''"¡¡ 
lriuda la clínica. Tales cuestiones son de diversa índole, y Holatnt·ut.· :t 

través de su examen sucesivo podemos llegar a formar un cotH~t·pt o 11111 
¡dio pero definido de lo que es la enfermedad. 

En el sentido etiológico será interesante conocer la freew·rwiu d•· 
!adores según la experiencia de diversos autores y paíscH. 1•~11 ul¡:111111rr 
formas etiológicas, por ejemplo en las polinosis, habrá dil't•n•rwitlll ti•· 
1111os países a ot:·os por el tipo de flora anemófila y las condieiollt'll 1 1'1111 
k:g-icas, pero para una misma localidad los resultados serún n11ty 11itnl 
lares porque se trata del tipo más seguro de desencadenantc qw· u¡·;11•····· 
tanto en la anamnesis como en los tests cutáneos y en la traiiHI't·l'l'llc'lll 
pasiva. Las diferencias serán en cambio muy marcadas, según 1'1 ol::il'l' 
1·ador, en sitios similares para otras sensibilizaciones, revclíu1do:r1' t'll 
dio las diferencias de criterio individurJ, (!' . .le de:r.::ostrarán con qllt·· l't·1· 
•·uencia las conclusiones son inseguras, y có:oo muchas veces 1111a in 
lluencia dudosa o de importancia relativa, dentro de los factorc::; dt'l\1'11 
l'adenantes, es tomada como causa principal y constituye un "Wtur:wll 
diagnose"; la influencia de los hongos, de hJ alimentos y en mcnot' pro 
¡.orción también la del polvo, es clara y segura muchas veces, Jlt't'o in 
:;pgura y aceptada con ligereza muchas otras. Con todo hay una P~'~~ 
porción de casos que está en nuestra ex1:::riencia y en la de mucho::; adlo 
res alrededor del 2E-30 por 100, en qt:.c sierdo un asma no sintomút Íl'''· 
sino primario, con similares característica~, n0 se puede demosb·at· t'oll 
:mguridad una influencia exo-alergénica. Hasta qué punto son aHnmrt 
"infecciococ o bacterianos", o "asma intrínseco" el resto de lo3 e aH>~: 1, 

c·s muy difícil de definir, como también lo es principalmente el sabel' lo 
que quiere decirse con estos términos con¡;c,cionales. Otros fact.IH't':l 
al lado o fueru de la sensibilización, como la infección, la constituciúu, 
d equilibrio endocrino-vegetativo, los factores emocionales y meteom- · 
lúgicos, tienen que ser también considerados; pero ¿qué significa. qut· 
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circunstancias tan distintas provoquen una reacción asmática Cl:il(•J'I'4 11 i 

pada constituyendo en su conjunto lo que llamamos un "modelo d(• 1'1'114 
ción"? En el asma, como en otros paroxismos funcionales, una st~I'ÍI' d· 
fenómenos fisiopatológicos aparecen asociados independientement,• d• 
la cualidad del factor desencadenan te; en esquema, la reacción e::~lá i 11 

tegrada por la tétrada de secreción, edema, vasomoción y miocontr'll4' 
ción. En la patogenia de la crisis asmática estos fenómenos intervien'''' 
en proporciones variables, y pensamos que son el producto de la libcl'll 
ción de mediadores químicos y de modificaciones en ciertos sistemu fl 
enzimáticos. Pero parece posible que esta descarga pueda hacerse <'11 

el asma, como pasa en la urticaria por ejemplo, por mecanismos difen·•• 
tes entre los cuales está el choque inmunológico. Es necesario aclarar 
cuáles entre esos mediadores tiene la mayor importancia, cosa no aclarad u 
tampoco en el caso del shock anafiláctico experimental; como lo ct-t 
también conocer los factores que inhi·ben y los que facilitan esa respue~l
ta de descarga. 

En el sentido de la fisiopatología del asma, los estudios de dinámica 
respiratoria han supuesto un gran progreso en el diagnóstico, en el 
pronóHlico, y para fundamentar una terapéutica. No obstante, es ne
CPHa.r·io eonoc·Pr· la repercusión, en el organismo total, del asma a través 
do la inHulieiPneia rt•spiraloria, no solamente en el aporte de oxígeno, 
ain~aeiún del carbónico, y, por consiguiente, del equilibrio ácido-base 
e iones, sino también sobr.e las funciones metabólicas y principalmente 
sobre las funciones de los centros nerviosos. Cuando se atiende al pro
nóstico del asma es cuando se ve más claro que, generalmente, incluí
mos en él cosas diferentes. Ultimamente ha habido varios autores que 
se han alarmado oor la frecuencia creciente de casos de muerte en los 
asmáticos que antes era considerada como excepcional. Nuestro análi
sis de los casos observados nos permite concluir que la muerte por 
asma primario sigue siendo excepcibnal (en el 0,08% de nuestros ca
sos), y que los casos de muerte que no es propiamente asmática llegan 
a ser el1,3 %, c·erca de 20 veces mayor. Pero en esos casos la evolución 
no fue simplemente disneica, sino que se acompañaba de episodios repe
tidos de cianosis, y edemas, con insuficiencia respiratoria global y aci
dosis. Son casos que si en una época primera tuvieron un carácter de 
asma funcional, más adelante tuvieron caracteres de orgánicos (bron
quitis, fibrosis), seguramentl; con alteraciones de membrana, originan
do el bloqueo alveolocapilar. ¿Se puede considerar que esto er:t asma 
c:1 evolución orgánica, o más bien un proceso orgánico (bacteriano, vi
ral) que comenzó con síntom"'s funcionales y se desarrolló más adelan
te? En todo caso estos ti por de asma parecen dif-erentes de los otros. 
El diagnóstico diferencial del asma con otras enfermedades respirato
rias en las que hay manifestaciones asmoides, muy fácil en muchos 
casos, es ·en otros muy difícil; hay una zona en la que la decisión entre 
asma bacteriano, o intrínseco bronquitis crónica, fibrosis, y otras en
fermedades orgánicas broncopulmonares es muy difícil y depende en 
gran parte del pensamiento .subjetivo del observador. El crit-erio que 
parece más iusto es la observación de la reversibilidad farmacológica 
del cuadro clínico y de la.s alteraciones en la función respiratoria; pero 
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- ·• In rnayor parte de estos casos el médico necesita má1:1 bit:n <tuo 1111n. 
•· lilrll·u·lll global, analizar y conocer hasta qué punto los divenmH l'nc:

"•H•u rnlt•rvknen, es decir, la proporción de lo orgánico y lo ftuwiotlltl, 
r., 1'\tnkncia de factores alergénieos, la infección, el grado de obHt.r·aw
·h•ll bronquial, las peculiaridades de la secreción mucosa y la rPpm·t:u
. .,,·111 I'Hpirométrica, y sobre la ventilación de la sangre, la función cir·
' ulut oria, el equilibrio ácido-base, etc. En el momento actual el m{:dieo 
•jlll' l nt!.a a asmáticos necesita manejar estas técnicas y no ¡nwdt: limi-
1111' 1111 papel simplemente a la exploración de las scnHibilbmdont·.H. AHI. 
lu ,, m.péutica que debe derivar de este análisis puede n.por·tn.r· HIIH 111n 
\'111'1'11 rendimientos; el tratamiento desensibilizant,p ha n.tlq11irltlo c•11 lnH 
nlt r11roH años nuevas técnicas; subrayemos el inl.t•r·bH tiP In l1·r·upl•ut lc·n 
1 •·pwüloria, los antibióticos y los esteroidcs eort.i.Húnlt•oH, In HIIJII'I'Hic'•ll 
ol•· nh·rg-enos en la atmósfera del enfermo, In. g-imtiiiHÍII. I'I'IIJIIrntnrlu, c•l 
tnrtamiento psicológico, los aparatos de re~:~pir·awiútt t:ontr·olndn, 1•l lt•tt 
tllrni<mto de la a-cidosis, etc. 

l•~s indudable que en gran parte nuestros avunet~H t'll "' nHJII'I'I o t l'l't 
rr•·o tienen una gran importancia y son una esperamm dl'l f'ul.ur·o, ¡wro 
In práctica clínica en el asma exige una revisión de cHtaH y olr'HH t'lll''' 

t rorH~s que van a ser tratadas a continuación. Si es cierto qw• a nwtlitln 
q11•· conocemos mejor las cosas aprendemos a actuar mt•jor, «'H lgunl
nwntc verdad la recíproca, actuando aprendemos, y la pr{wt.it~a t 1'1'11 
pi·11tica actual más compleja viene enseñándonos muchos aHpt•t:l oH di' In 
~·nf'ermedad asmática. 



THE NATURAL IDSTORY OF ASTHMA 

D. A. WILLIAMS. 

Asthma & Allergy Research Unit, St. David's Hospital, 
Cardiff, Great Britain 

The main factors predisposing to and precipitating asthma are herc
dity, exposure to aller.gens, naso-respiratory infections and stress 
(SCHWARTZ 1952, WILLIAMS 1959, SHERMAN 1963). 

Figure l shows the age of onset of asthma in a group of unselected 
asthmatics found in a survey of the prevalence of asthma (WILLIAMS 
and HIGGINH, :tB58). It shows that asthma commonly commences in child
hood or young adult lifc and that before puberty boys develop asthma 
more frequently than girls as is generally accepted (RACKEMANN and 
EDIW:ARDS 1952, SMITH 1961, BRODER et al1962). Mter puberty and until 
after the menopause women develop asthma more frequently than men 
(V AUGHAN and BLACK 1954, WILLIAMS 1959) . The reasons for the sex 
differences are not known. 

The course of the naturai history of asthma has l;een most excel
lently studied by Dr. FRANK RACKEMANN who has shown that the 
asthma of childhood tends to improve often clearing completely in young 
adult life, but then tends to return in later years (RACKEMANN 1958). 
RAGKEMANN and ED!WARDS (1952) followed up 449 children after about 
20 years and found that 52 % became free from asthma, another 19 % 
could successfully avoid the cause; thus nearly three-quarters (71 %) 
lost their asthma. A quarter still had asthma but this was serious in 
only 11 %. Four had died of asthma, a mortality of less than 1.0 %. 
The average age at which freedom from symptoms occurred was 15 years 
but va.ried between 5 and 30 years; there was no difference in the sexes. 
Winge Flensborg of Copenhagen, in 1945 found that of 131 children 
with asthma followed up to the age of 18 years, 41 % had lost their 
asthma. Grant of Cardiff in 1957 found that of 152 young men and 
,:,romen with a history of asthma attending the University of Wales, 
42 % had by then become free of attacks. Recently RYSSING and WINGE 
FLENSBORG (1963) on following-up 442 asthmatic children at ages 15-25 
years found that 37 % had ibecome symptom-free for 12 months or 
longer, 9% had cough and/or occasional dyspnoea of a non-asthmatic 
character while 54 % still had asthmatic symptoms either intermit
tently or continuously. The severity of the asthma affected the outlook; 
in those who had had mild asthma 50 % became free; of those with severe 
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·•·•lltltt:t only 28% bccamc free. Of those with negativ<~ Hl<in IPHIH t:lh •, 
., llw total) 47% became free as against 40% wit.h oiH' 1111111ll' .. r11 

,.Jic·r¡:y, 33% with two and 19% with threc manifeHt. u.ll<·l·gic'll. Nu 
1··11 lc·nl. with four or fi.ve manifest allergies becamc Hympt.om-fl'c•c•. ( lul.v 
1 uul. of 30 children with complicating pollcn allergy IUHI only 1 oul 

·•1' 1 :! with mould allergy became symptom-frec. 
In ndult asthinatics of the ilitrinsic type followt~d-up l'ol' ul ll•u11l 

1:1 r•·a.rs, RACKEMANN (1958) showed that of 278,22 ty,, h1ul dc•JII'c•d, ·J.I ', 
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wPre improved, 35.4% were unimproved and 8.5% had in all pr·olul
ltility died of their asthma. The prognosis in general is obviom~ly lc•HJI 

:;atisfactory in adults than in children. Discussing his unimproved c~uru·¡r 
ltACKEMANN wrote "there was found no sign to indicate Uw 111or·c· 
::<~rious prognosis in these cases". We must remember that the l<·nru• 
c·xtrinsic and intrinsic indicate an aetiological classification ami Hllllulcl 
not he used too rigidly to guide us in our prognosis. RACKEMANN ( tllr,,~o~ 1 
pointed out that sinusitis and nasal polypi were more common in 1111' 
unimproved than in the improved group; sinusitis occurr€d in 39 ')í, arrd 
polypi in 27% in the unimproved group, whereas in the improvcd gl'oll(' 
1 hese were 12% and 5% respectively. This syndrome of asthma of' Uw 
111trinsic type with sinusitis, nasal polypi and often aspirin sensit.ivily 
i:; well-known, and generally accepted as carrying a poor prognoHiu. 
WALTON et al (1951) followed 22 aspirin sensitive cases for 4 ypar·:-~ 
during which.5 died, i. e. a mortality of.23 %. WALTON pointed out 1.hul 
i 11 the 5 who died, their asthma had been intractable and they had h<~ell 
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subject to status asthmaticus, while in those with mild asthma thPt:c• 
was no apparent change at the end of 4 years. It would appear thu.t. JI 
was the severity of the asthma which really indicated the prognoHill 
and not the aspirin sensitivity. The importance when assessing pro~ 
nosis of grading asthma by its severity irrespective of the aetiology iH 
well brought out by BRUCE PEARSON (1958). His 625 patients of all agcH 
with active asthma he .graded into 4 groups. In Group 1 (5 % of total) 
were those prevented from working on account of their asthma and 
during the 6 years under observation 30% died directly or indirectly 
of their asthma. In Group 2 (23% of total) were those with attackH 
sufficiently severe and frequent to interfere considerably with their 

ANALYSIS IN AGE GROUPS WHEN FIRST SEEN AT CUNIC 
"'o OF THE DOMINANT CAUSE OF ASTHMA 
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life necessitating long pe'lfiods away from school or work, 8.2% died 
of asthma. In Group 3 (57 % of total) , were those liable to occasional 
attacks of some simerity but otherwi.se able to lead a normal lifc with 
the aid of symptomatic remedies; 1.4% died of asthma. In Group 1¡, 
(15% of total) were those a;ble to control attacks easily with sympto
matic remedies and in this group there were no deaths. More recently 
BRUCE PEARSON (1963) has suggested a grading of asthmatics based on 
simple lung function tests. 

BRUCE PEARSON (1958) found as have others (Ogilvie 1962) that the 
proportion of severely affected asthmatics rose with increasing age 
and with increasing age infection played a more important part both 
in the precipitation and maintenance of asthma. 

Figure 2 sets out the frequency of the three main precipitating cau
ses of asthma, the dominant precipitating causes as found at Cardiff 
in the different a.ge groups (WILLIAMS et al1958) and indica tes, I believe, 
the natural history of asthma in relation to these factors. 

It can be seen that extrinsic allergens, as the dominant precipitating 
causes, are not common in infants, are the commonest precipitating 
causes in young adults but become relatively infrequent causes again 
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111 1 llo:-~.1~~ over 45 year::; of agc, i. e.infants tend to grow into Uwir nllc•r 
Hli''' (inhalant), then in later life tend gradually to outtgrow them. N mm 
"'''Jiiratory infection is a relatively common cause in infant1:1 uud t~híl 
d••·n, an uncommon cause in young adults but by far the commom•HI 
Jlt'•·•·ipitating cause of asthma in those over 45 years of age, i. c. childt·ou 
""' grow their tendency to colds precipitating asthma, but la ter, in t.lw 
tutddle and older age groups colds again commonly prccipitutc uHI.hnlll. 
'l'IH' psychological factor, a common precipitating cau~:~c in infaney iH 1111-
•·ntnrnon in young adUltS, and then becomes a rcJatively t!OilllliOII JII'C'd
pila.ting cause in those over 35 years of age. 

Hmnchitis~ Astl¡,ma and Emphysema. 

lt has been suggested as part of its naturul hiHI.ory 1 hui "hrouc•hll lit" 
111a.y lead to asthma. In this concept there are two quito difl'c•rc•ul ¡.:t'ollpll. 
In the one there are those patients who after a scricH of n.llndot ol' '''' 
t·alled "bronchitis", perhaps better termed naso-respimt.m·y iu f'PI'IIoiiH, 
mmally of relatively short duration, months rather than ytmt'H, cll'vc•lop 
l.ypical asthma. In these cases there is no suggestion of thc "br·onehil iH" 
having given rise to permanent lung damage but that a scr·icH of unHo 
n~spiratory infections had initiated and perpetuated typical aHI.hniiL 

In the second group are those (usually middle-aged or eldef'ly 1111'11, 

and usually cigarette smokers) who after many years of recur·r·c·nl hrou 
c:hitis develop emphysema with all the typical clinical 1indingH of ¡n•t' 
rnanent and usually considerable lung damage, who then deVPlop llu•lr 
so-called "asthmatic" attacks. Most of these patients in tht~Hl! Ho-c·nl J.•d 
"asthmatic" attacks will be lfound to have cardiac failurc duc• lo c•ot· 
pulmonale. Tome such cases are not cases of true asthma. To en.ll 1 hc•u•· 
cases "asthma,', asthma secondary to bronchitis, or bronchitie n.HI h 11111 

or secondary asthma only results in a confusing terminology, aH did 1 he• 
l.crms cardiac asthma and renal asthma years ago. SometimcH IWII!co 
"asthmatic" attacks in the.se emhysematous patients are dueto an ueul e• 
rcspiratory infection, toan acute purulent bronchitis as a terminal Pvc•nl 
as I have seen, again no typical asthmatic findings either clinicully ot· 
pathologically. One thing we can be sure about is that pathologist.H c:1111 
recognize asthma when it occurs at or shortly befare death. 

It has also been widely held and over many years (Hyde Salter, 1 HilO l 
that asthma eventually leads to emphysema. It is important to dlH
tinguish between over-distended lungs, distensive emphysema, and 1111' 
l.ype of emphysema where there is destruction of the lung tissue, clc•H
I.ructive emphysema (FLETcHER, 1963). Distensive emphysema undonh
l.cdly occurs in an asthmatic attack especially so in status asthmatieiiH, 
but there is no reason to doubt that it is only transitory. It is the problcm 
of destructive emphysema in relation to long standing asthma whieh 
is difficult to be sure about clinically. Befare attributing lung damugt' 
t.o long-standing asthma one must exclude other possible causes of lung 
clamage, such as smoking, previous pneumonia or old pulmonary tu
berculosis. 
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The evidence that cigarette smoking frequcnUy plays a parl in broll 
chitis and destructive emphysema is incontrovertible (R. C. P. Lo11 
don, 1962). I feel sure that heavy cigarette smoking has been rcspon·.¡ibi<' 
for the destructive emphysema of sqme of my male asthmatics (Wu. 
LIAMS, 1961) and that smoking can alter the natural history of asthmu. 

At my clinic 16% of the male asthmatics smoked over 10 cigaretteH 
a day, almost 5 % over 20 a day and these figures would ha ve been higher 
if I had included men with undoubted bronchitis and emphysema who 
had had asthma previously. They were all heavy cigarrette smokers. 
In m y female asthmatics the picture is quite different; only very excep
tionally do they appear to go on to permanent lung damage and chronie 
cor pulmonale and only exceptionally are they heavy smokers. In a 
survey of 320 at my clinic, none smoked over 15 cigarettes a day, only 
1 % over 10 a day while 94 % smoked less than 5 a day and 85 % had 
never smoked (WILLIAMS, 1961). 

It was in 1949, 15 years ago, that Professor GouGH introduced a new 
technique, the Gough-Wentworth technique of large lun,g section and 
asked me to let him have lungs of patients who in my view had died in 
status asthmaticus and had been typical asthmatics so that he could 
study whether or not they developed emphysema. The final proof of 
the cnd result of asthmatic illness on the lungs must of course be with 
the pathologists and later in the programme Professor GouGH will give 
his finding:s. 

Asthma as a Cause of Death. 

After the pioneer paper of HUBERT and KoESSLER in 1922 it became 
established that asthma itself could cause death and asthma began to 
be established as a pathological entity. 

Many have contributed to this subject since (THIEME and SHELDON, 
1938; RACKEMANN, 1944; GAY, 1946; WAL,TON et al, 1961; WINE,R et al, 
1950; WALZER and FROST, 1952; WILLIAMS, 1953; CARDELL, 1956; UNGAR, 
1957; WILLIAMS and LEOP-GLD, 1958; GoUGH• 1961; FELDMAN, 1962; NE
DER et al, 163; ALE'XANDER, 1963). 

The frequency with which patients die from their asthma is still a 
controversia! subject and it may well differ in different climates (WIL
LIAMS, 1959). BULLEN of ROCHESTER, New York, in 1952 found that of 
176 hospitalized patients who died and who had or had had asthma in the 
past that about one third died of their asthma. CARDELL and BRUCE PEAR
SON (1950) in reviewing their own cases and the literature considered 
that deaths from genuinely uncomplicated asthma would be less than 
26 % of the total. MESSER and his colleagues (1960) from the Mayo Cli
nic found that of 304 asthmatic patients examined at necropsy, 11 % 
died of status asthmaticus, 10 % of sorne other asthmatic complication 
and 78 %, a:bout three quarters, died of causes unrelated to asthma. 

Recently 110 adults, all living in the City of Cardiff, 36 men and 
74 women who attended my clinic between 1951-54 have been followed 
for 8 years or until death. During this time 21 died, 5 men and 16 women. 
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1 11 1 "' 'HI' .21 deaths, 8 (:~H j1,¡) all women dicd in statuH aHt.lunat ic·uH, pt·o 
• •·11 h,v autopsy in 5. The average age was 47 years and rattgt•d l'ruttl 
.:~ fiti ycars. Two deaths, both men, were dueto pneumonia (bol.h proVI'II 

1'":11 mortem); the remaining 12 (57 %) died of illnesscs mteotttu·t~lt·d 
wlllt their asthma, i. e. carcinoma, coronary thrombosis, ccrch!'ll.l luw
tilorrhage, etc. The original selection of these patients was that. Utt·,v 
tll1011ld be undoubted cases of asthma and live within the Cardiff' City 
lut~tttdaries. It is of interest that of the 74 women obscr·ved over· H yPat'H, 
~¡ "" 11% died of their asthma; of the 16 womcn who cJiPd dul'itt~ thi11 
·'' ,vears 8, a half of them, died of their asthma. 

132 Deaths from Asthmn. A naü8od ''.11 il.tJt' cli N•···· 
Age in years Males No. .Jl't•nutlt•:l No, 'l'ttfnl h•• 

---·· 

0- 9 ............................ 1 ( 1) a ( :'.) ·1 ( :11 
10-19 ····························· 1 1 
20-29 ···························· 1 ( 1) 5 ( 1) 11 ( :.ll 
30-3!:1 ····························· 7 ( 3) 17 (10) :'.·1 (1:11 
40-49 ···························· 8 .( 4) 17 ( 8) :'.fl ( 121 
50-59 ............................ 16 (10) 18 ( 9) :11 (11)) 

60-69 ···························· 10 ( 5) 22 (17) :12 (221 
70 + ············· ············ 2 ( 1) 4 ( 3) (j ( 1) 

--------
Totals ··············· 45 (25) 87 (50) 1:12 (7fl) 

Post mortems in 75 cases [figures bracketed ()]; no post mortcrnH In 117, hui 
1111 confirmed clinically. 

I have now (Table 1) collected 132 cases from the Cardiff diHI ril'l 
t hat ha ve died in status asthmaticus with post mortem confirmaUou 
in 75. As has been found in sorne other British series (EARLE, 1953; J lou:t 
TON et al, 1953; ROBERTSON et al, 1954; DUNNILL, 1960) female dmt hu 
I'I'Om asthma preponderate over _male deaths. Also, as in other sm·ic•u 
( ALEXANDER, 1958) there is a small group of deaths from asthmu itt 
infants, then very few deaths until a~ter the age of 30 to 35 years whc•tt 

dPaths in asthma become commoner. Ninety-two per cent of all tht•Ht' 
dcaths occurred after 30 years of age and 73.5% after 40 years of agt•. 

In the large majority their final persistent distressing attack of Hin· 
tus asthmaticus with its persistent marked tachycardia (WILLIAMS, HHi:l 1 
in spite of all therapy made their death, with increasing experience, nol 
tmexpected. Occasionally, however, death occurred relatively suddcnl.v 
:tnd unexpectedly in an attack which did not appear as severe as pm
vious ones. All had had previous attacks of status asthmaticus. 

Thirty per cent had their onset of asthma :befare 20 years of agc, itt 
''ne third (33 %) their asthma commenced between 20 and 40 years of 
ng-e, and, in another 30% their asthma commenced after 40 years of agP. 
'l'hc striking feature was not their age of onset but that almost all hud 
n period of chronic incapacity varying from a few years toa few monthH 
with recurrent attacks of status asthmaticus befare they died, i. e. thcy 
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had and intractable phase of bheir asthma, an incapacitating phaH<', ou• 
might call it an accelerated phase or even a malignant phasc. In 1111' 
remaining few, death occurred after only a very short illness but thw•" 
had had previous attacks of status asthmaticus when they had b,.,.,, 
desperately ill. All these deaths from asthma were in cases of asthmu 
of the "intrinsic" or infective type, and aspirin sensitivity was rare. 

In retrospect in none of these cases could we say that death fron1 
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asthma was entirely unexpected and certain generalities seem justified. 
The risk of death from status is higher in females than males, it is 
higher in infancy or after 30 years of age than in the period of young 
adult life and it is much higher in severe and incapaeitated asthmatics 
than those less affected, very rarely occurring unless there has been 
previous a.ttacks of status. However, much further work is required to 
enable us to predict more accurately the prognosis in asthmatics acutely 
ill and to understand more precisely the exact cause of death. 

Figure 3 shows that the risk of death from asthma is not constant. 
The fall in the death rates from asthma correlates with the use of ste
roids. The death rates from bronchitis have not changed. I am sure you 
will agree with me that, in future, we will have to study the natural 
history of asthma as modified by the use of steroids. 
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THE ROLE OF SENSITIZATION IN BRONCIDAL ASTHMA 

GEORGE l. BLUMSTEIN, (*) 

The title of this presentation makes it necessary to define certain 
terms as they will be used throughout this paper. Since our prlmary 
concern is solely with that type of asthma where sensitization is invol
ved, the term asthma will be used synonymously with allergic, atopic, 
extrinsic or bronchial asthma, where the mechanism of sympton pro
duction is solely by way of antigen-anti'body reaction. Inherent in this 
definition is a series of dynamic pathophysiologic tissue alterations that 
are responsible for the manifest symptoms and were or will be alluded 
to and elaborated on by other speakers. The patients with this type of 
asthma will be categorized as atopic 1 individuals. 

The term semitivity vlill be used synonymously with hypersensiti
vity and allergy to denote a heightened abnormal response to environ
mental allergens or antigens which result in bodily reactions. The provok
ing agent is innocuous to normal subjects and lacks the ability to pro
duce visibLe responses in them. 

Is the atopic asthmatic sensitized more easily than his normal non
atopic counterpart? BoTH BRUNNER 2 and CooKE 3 found it difficult to 
sensitize humans by the subcutaneous route with aqueous solutions of 
commonly encountered inhalants and pollen allergens. Yet when the 
proper antigen was, ueed, ascaris in Brunner's case 2 and guinea pig 
serum in Simon's instance \ they were able to sensitize 60 and 100 % 
respectively of their su:hjects. BRUNNER felt that the nature of the anti
gen was more important than the atopic tendency as a determinant in 
sensitization. SIMON and RAcKEMANN during their experimenta demons
trated that the delayed or tub;;rculin-type sensitization invariably pre
ceded the development of immediate type hypersensitivity. They too 
believed that no difference existed between the atopics and nonat(lpics 
in their capacity to become sensitized. 

Yet the atopic individual seems to differ from his normal nonatopic 
counterpart in at least two important respecta. The first is a qualitative 
one and pertains to the type of antitoxin produced in atopics in response 
to injections of diphtheria toxoid. The second is a quantitative one 

(*) Clinical Professor of Medicine, Temple University School of Medicine and 
Chief of Clinic of Allergy and Applied I1:1munology, Temple University Medica! 
Center, Philadelphia. 
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q;cllc '" 1ng· a differencc in iue.idence and time rela.t.ion~:~hip in l.ht! dt,Vc'
"1'"1''111 of immediate type hypersensitivity in atopic1:1 J'ollowiug Hl i11111 
"" 11111 wilh emulsified pollen extract. KUHNS and PAI'I'Jo:NJJ~o:IMI-at '' Hhow"d 
thnt :clopic individuals produced a Iionprccipitating ant.ilo;:in J'ullowiu;.: 
•••1•·•·1 1ons of diphtheria toxoid. This contrasts with the nonat.opie who 
1 ,, "llwed classical precipitating antitoxin. They ahm pr·c~:~enl.t!d evidt·uc·c! 
1" l11d ieate that the nonpr~cipitating antibody was in ull probahi 1 i t. y 1t 

"'"1:111 because of its ability to sensitize human skin, itH lwn.t ln.llility 
''"el i 1 s persistence at passively transferred sitcH for· HI'Vc·t·al wc·l'll H. 'l'lu• 
~~•·•·ond or quantitative factor relates to thc cma• of' prcHhiC' Íll){ 1 ttlttll'dlu t «'-

1 \' 1~~" :-;k in reactivity in atopics. FE:INm•:rw ct ul ", ', '' dc•uwuHit·ulc·d 1 h••Jcc' 
1 11riables by treating a group of atopicH n.nd uonatopic•H wll 11 c•ullthtillc•cl 
¡u.llc·n extracts for which no skin or clinien.l r·c·adivit,v ""lulc·cl 'l'lu•\' 
1\'c•re able to produce immediate-type ~:enHiiivity i11 nll 111 uloplm, lclll 
11tlly in 3 of 12 nonatopics. Furthermor-c, t.he atopic~H uttuilll'd lhlr1 "''11 
1111 i·vitywithin the first few weeks following st.irn11lation wldlc• 11 •·•·q1111 c•d 
u. longer period for the non-atopics to demon:::~t.rat.e t.hiH typc· H«'IIHlt lvlty, 
'l'lu· reaction time for the development of delaycd HPIIHitivity Wlll{ t "" 
IHIIIIC for both groups, usually 2 to 4 weeks. Many of Uw atopit~H dc•vP
Io¡ll'd only the immediate-type sensitivity. Furthermore, nono ol' t h" t·ll· 
nil'ally sensitive individuals developed delayed reactivity followi11g- Hl"' 
c·ific emulsion pollen therapy. It was their feeling that dclayt'd hypc•t'HC'II 
11il ivity was not a prerequisite for the development of irnmedialc•-lyp•• 
h.v persensitivity. 

Thus far we have considered sensitization to aqueouH ot· l'lllltlulllc•d 
•·xt.racts administered only by the parenteral route. Under· or·dillat·y c·lt· 
c·11rnstances sensitization in asthma does not occur in thiH malllll't' h11l 
u:-mally as the result of natural expo,sures to environmcntal tlltd oi'C'III'll 
1 ional allergens. Two representative circumstances are ·being Ht•lt•t•lc•cl 
lo illustrate the manner in which sensitization evolves in pat.ieniH 11111' 
I'Pring with asthma. 

The first pertains to numerou"l recorded observation on gr"OUJlH ol' 
hakers who became sensitized as the result of exposure to flour dul'ing 
1 he course of their employment. Table·I demonstrates the percent.a.¡..:-t• of 
¡·ntaneous and clinical reactions in the reported groups of bakct'H 1111cl 
lhc average duration of exposure in those having clinical sensitivity. 
A rather high proportion of persons working with flour becomc eutu
III'Ously sensitized, the percenta.ge varying from 10 % in HlavaePI< '1-1 

a•ries 13 to ~ % in Baagoe's 11 group but averaging out at about 40 •.;., 
On the other hand, clinical allergies develop in from 3 to 32.3 %' or· in 
about 50 % of those with skin sensitivity. COLMES et al 9 found a dir·et~l 
rdationship between positive cutaneous reactions to flour and durat.ion 
ol' exposure or employment. There also seemed to be an optimum averago 
1 ime within which clinical sensitivity m;ually develops 15 , being shorler 
l'or coryza (8.4 year.s) and longer for asthma (13.2 years); the lattt•r 
n:-;ually evolving from the former. Van DISHOECK and Roux 14 also notcd 
a positive correlation between the intensitv of the exposure and the 
pmportion of workers sensitized; it being iar.ger (44 %) in the small 
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TABLE 1 

Duration of Exposure and Incidence of Sensitivity in BnlcCT8 

Number of 
Cutaneous Clinical AVCI'U.J.{t' 

Patients 
Reactions Reactors ExpoHur·•· 

Author 
(%) (%) i.n Yeu.r·u 

Colmes et al (9) ·················· 32 47 3 8.9 

De Besche (10) ····················· 5 patients 15.8 

Baagoe (11) ·························· 300 54 11 11 

Salem and Dannfelt (12) ········· 125 40.8 25.6 15 

Hlavacek (13) ······················· 70 10 10 7-40 

Dishoeck and Rou;~ (14) ········· 262 25 25.2 57% 
in 10 yrs. 

Schwartz (15) ························ 35 100 100 10.8 

Castberg and Mygincl (lfi) ......... 130 41.9 32.3 

Linko (17) ····························· 328 17.7 20.1 11 

Pestalozzi and Schnyder (18) ... 159 57 26.4 12.7 

bakeries where the atmospheric contamination with flour was greatest 
and smaller (12 %) in the larger more modern, hygienic establishments. 
Opinions vary regarding what role, if any, tJhe allergic predisposition 
plays in determining susceptibility to the development of cutaneous and 
clinical sensitivity. Those taking the affirmative side 11, 13 , 16, 18 cite figu
res supporting their thesis. Others 12, 14, 15 , 17 present equally convincing 
data indicating equal susceptibility towards sensitization in bakers 
without the family predisposition. Many of the cited studies were made 
in different eras, in different countries with divergent population 
groups, in different size and type factories using different combinations 
of fl.our and methods of processing each possessing a different degree 
of exposure. None of them had adequate controls. An adequately con
trolled, comprehensive study might materially illuminate this subject. 

The second situation to be explored is the epidemics of asthma caused 
by castor bean dust. This was selected to demonstrate a dual mechanism, 
one allergic the other toxic, that contributes to the production of asthma. 

FIGLEY and ELROD 1·9 were the .first to describe 85 instances of ende
míe asthma occurring within a radius of one mile of a plant that pro
cessed castor bean products. Sorne patients contracted asthma within 
their first year of residence in the locality while others lived in the area 
for as long as 17 years befare developing it. Sorne of the victims failed 
to give positive cutaneous reactions to castor bean. ÜRDMAN 20 reported 
on an outbreak of asthma in Africa where over 200 employees or resi
dents in clase proximity to the factory were affected. As in Figley's 
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''''IIIIIICP, the incidenec of a::;thrna bore a dircct rclat.ion::;hi¡' 1 '' 1 h .. e lq:t •·· · 
"' •·xposure, being highest during periods of gr·catcHI. n.l.nlm1Jihl'l'ic· ''"11 
ln111i11ation when the plant was operating and loweHI. m· no11-c•xinl••nl 
wh"" the factory was idle or shut down. In Ordman'H Hl't'it•H 1 hi'J'c• wc•1·c· 
:~·¡ nsthmatics who failed to demonstrate cutaneous Ht'IIHilivit.y. All hnu~:h 
1 l1•· asthma was causally related to exposurc to eaHt.m· bt•an dunl in ull 
llu·se cases, symptom production must have becn by HOIIII' uu•c•hJIIIÍIIIII 
'" hc·r· than sensitization in these 27 patients. 

What proportion of all cases of asthma are CaUH('d h,v Ht'IIHil i:t.ul ion':' 
Th is is extremely hazardous to estima te beca use 1110:11. 11111 hw·11 fullc•d 
lo use O:bjective provocative tests to determine tlw dinic~ul lli~:llillc·u•••·c· 
••f cutaneous reactions. There are, however, u fcw Vl't'y wc•ll c·nnlrcdlo-ol 
ni udies, that were desi.gned to show the CotTdat.ion 111:1 wc·•·ll c·ut IIIH'IIIHI 

n11d clinical sensitivity. 
Information drawn from such studies might. lw uppllc·d In 1:""'11"' 

o[ asthmatics with positive cutaneous reaction."l and pc·r1nil ""'' l11 ''"' 1 
1nate the incidence of this type of asthma. HERXHI•:JMim ''', ..... "', Hc 'lllt.t• .. , 
:1nd CoLLDAHiL 25 have amply demonstrated the rcliabilit.y nnd HJII'I~Ifklty 
111' the reaction of the intact and isolated human asthmat.ic~ lung !11 1 he• 
inhalation or addition of a specific allergen. T'hey felt that. lht• phc·n•• 
111cna of histamine release and bronchial muscle contraction in nlll't}~lc· 
asthma was similar to that occurring in experimental anaphylnxi:1 111 
animals. LoWELL and ScHILLER 2'6 reported on the diagnmo~Uc~ vuiiJc• "' 
induced asthma indicating that clinically significant rcad.iotiH ni'I'111Tc•d 
only to allergens that gave positive cutaneous reaction:-1. lJ::;iug nin•11111 
lcchniques to positive reacting allergens in 512 asthmu.l.ic~ 1'hild•·•·11, 
DAMGAARD 27obtained 831 (43 %) positive reactions in 1n:::: triuln. N11.:: 
sON and KAuDE 28 obtained significant responses to 1/H of 1070 luhulu 
!ion tests in a group of 200 asthrnatics exhibiting positive skin t'I'IIC'I lntut 
'l'hus, somewhere between 33 and 43 % of all positive skin n•ad intlll 111 ,. 
diologically significant. 

It now beco mes necessary to determine the incidencc of e u tulle ·e''"' 
reactivity in large groups of asthmatics. The second table iudil'alc·:l 
lhe percentages of cutaneous reac~ions in sorne of the larget' g'l'•lllft 

studies. 

TABLE 2 

Incidence of cutaneous reactions in asthma 

Author 

Alexander (29) ...................................... . 
c .ooke (30) ..................... · · · ....... · ............ · 
l•'•·ugoni and Serafini (31) ....................... . 
~pouyetch et al. (32) ............................ .. 
l•iaz (33) ........................... · ........... · ·· .. 
Vaery-Radot (34) ................................. .. 

Number of 
Patients 

4809 
688 

4400 
2238 

.7328 
803 

20566 

lneldeqwn 
in'':. 

fí2.7 
:.o.:.! 
11.r. 
(i(I,CI 

21. 
r,a.o 

8443 
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Averaging these figures out indicates that 8443 of 206!)5 (t!l J',1) ol 
asthmatic subjects display positive cutaneous reactions. If from 33 lo 
43 % of these are etiologically significant it can be estimated that fro111 
13.5 to 17.6 % of all asthmatics are due primarily to sensitization. 

Classification based on etiological factors are untenable for thcy 
assume that reactions to exogenous or endogenous agents are mutually 
exclusive, when in reality, the same patient generally reacts to both, 
singly or in combination; at one time or another. Sorne allergists also 
feel that sensitization is a necessary prerequisite to the development 
of asthma, a theory that lacks substantiation and one with which we 
find ourselves in disagreement. 

There is more or less universal· acceptance of the fact that when 
sensitization exists in asthma of infancy and early childhood, it is ge
nerally due to foods. RATNER 35 found food allergy in 100 % of his 27 
asthmatics during their first year of life. This levelled off to 60 % by 
the fifth year. SPAIN 36, likewise, recorded its importance up to age 20 
with dlminishing or negligible importance as a cause of asthma thereaf
ter. Among the principal food o.Lfenders he listed eggs, milk, seafood 
and chocolate. In adult asthma caused by sensitization there is also 
unanimity of opinion regarding the major role played by house dust, 
feathers, various danders, pollens and molds. The actual percentages 
cited by investigators refiect, to a great degree, the environmental ex
posures in each instance. Thus, DAMGAARD 27 found 73 % reacting to 
horse dander, while VALLERY-RADOT 34 found a minority (10 %) reacting 
to animal emanations, Thus, it can be concluded that the highest per
centage of sensitization in asthma occurs in the younger age group and 
decreases with advancing age. As demonstrated by PEARSON 37 such cases 
cause less disability, have a higher percentage of remissions, rarely ha ve 
a fatal outcome and respond better to treatment. 

DISCUSSION. 

The problem of sensitizaEon in asthma has been discussed both from 
the standpoint of the mechanics of sensitization and from the role of 
the subject. The manner in which the allergic state was produced was 
reviewed in depth for it offers the investigator the only rerroducible 
r!!eans of determining the mechanics of symptom production and gives 
him a model for devising ways and means of combating them. Sorne of 
the deviations, qualitative ~:c:d quantitative, were explored without 
attributing them to a specific cause or trying to assign to them any 
special significance. 

From the clinical standpoint one gains the impression that the 
allergic asthma occurs most often along direct family lines. Despite 
the remarkable advances made in our understanding of the immune 
processes in the last decade or so, little or no progress has occurred in 
clarifying why sensitization provokes symptoms in sorne individuals 
and not in others. Sensitization, per se, does not seem to be based on 
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111•· pos:::;ession of any spccial type predisposition Jor· i 1 oc~t~lll'l'l'cl w llh 
•·qual frequency in normal nonatopic controls. Yct thon· ntuHI l11• 11111111' 
I111His to explain why asthma of this type occurs more ot'tt•n in tlu• l'ltll 
drPn of those suffering with it. Ample corroboration fot· t~tll'lt t'llll lu• 
f'ound in the numerous population studies bcaring on t.ltiH qw•nl.lntt. 
Although science cannot presently explain if and where sudt ll'llth•lll'll•~l 
•·xi:::;t or how they are transmitted, sufficient cliniea.l ohHl'I'VIIIIotttl hu v•• 
IH'en cited to indicate that sorne differenccs do l~XiHL Wlt1•l h1•1' 1 h1•ru• 
1 actors are the actual basis for such selection or· nol. u.wu iiH rll'il•ulllle• 
~atbstantiation. This seeming paradox will be sctUed ottly hy uelt-quul••ly 
•·•mtrolled clinical studies and by a better unde1·st.n.ndittg- ol' 1111' 1111111111'1' 
by which allergic traits are genetically tmnsmiU.l~d. il' lncle·Pcl lltll'h 111 
the case. 

Attention was called to the fact that u~:-~thnm ofl.1•tt l'nlln,vtl in 1 he• 
wake of an allergic rhinitis. In Linko's ' 7 study only 11 oJ' 1 he· 1\1 e•)lltlllll•·d 
asthma without an associated rhinitis. Likm;isc~, i11 ntlt' own nlud.\' · · 
on nasal poly:posis, a large proportion of thc IJUtient.s (7:.! ', 1 ullllllll Id 1 

developed asthma. It has been estimated that bctwcen ~m tlllcl r,o ',, ni 
hay fever victims eventually develop asthma. Allcrgie u.Hih11111 1 h••11 
may ·be considered the end result or the most advunccd Ht.nh~ ol' 1'1'111'11'11 
tory sensitization. The time to counter2.ct progres¡,lion is hdot't' il 111111 
reached its ultimate destination. 

What checks and balances has nature endowed us wit.h t.hnt ~~~~~~nunl11 
for selection and localization of the effector organ '? Part. ol' lhiH IIIII,V 111' 
dueto the special nature of the allergen and its pmtal ol' l'lllry. '1'1111;1, 

the molds seem to evoke a primary bronchitic reaction while• 111'111'111';1 
tive challenge to pollens is invariably manifested by and limilc·cl In 1 he• 
upper respiratory tract. Flour, on the other hand, may ittvoiVI' 1 he• nh In 
as well as the upper and lower respiratory tract. Local ir't'il.nl ion ol 1 h" 
respiratory tract with smoke and chemicals prior to ex¡JoHlll'l' In ttllt•r 
gens did not enhance sensitization. Clinically, irritants of this t.yp1• 1'1'1' 
quetly precipitate symptoms in otherwlse qu:escent asthmat.il-.'1, 'l'hul 
asthma is not solely the result of sensitization is pointed out by di in:: 
examples of asthma following exposure to castor bean dmü 11', ''" und 
infected grain 39 , 40 without concomitant sensitization. Cognir.attc~1· 11111'11 
be taken of substances that are modified 'by contaminants. 'l'lw lla'e·hn 
nism of symptom production due to each must be ascertaim~d cl1•tqdl•· 
the fact that the clinical management may be the same in all inHIIIIII'c·r• 
By so doing one often separates the seEsitlzing potential of a suhHIIItt•··· 
from its asthmogenic capacity. 

A large proportion of sensitized individuals never manifest diuic·111 
allergies, so-called latent sensitivity. What initiates effector orga11 Jllll' 

ticipation or renders it refractory to further allergenic stimuial io11 ·.• 
~)urely, all known immunological parameters remain constant lll'fw·eo, 
after and while active allergic disease is present. ProvocatiYe t.Psl i11:~ 
with micronized or aerosolized aller.gen is an accurate method of judgin~: 
t.he reactivity of the pulmonary tissues. 

Finally, the fallacy of trying to classify asthma in accordancc wit h 
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the categories of agents that provoke it ü; pointed out. The etiologi(~ 
pattern is different qualitatively and/or quantitativcly in each case of 
asthma. Generally the substances provoking asthmatic symptoms may 
vary from one attack to another and cross all arbitrary classifications. 
If asthma is one of the primary responses of the respiratory tract thcn 
sensitization is only one of its causes and albeit not the most important. 
It does hold a key that the others lack, that of reproducibility, that 
might lead to the unlocking of the many poorly undestood mechanisms 
that are associated with it. 
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ALLERGIC AND NON-ALLERGIC FACI'ORS IN THE AETIOLOGY 
OF BRONCIDAL ASTHMA 

H. liERXHEIMER. 

Although most diseases have a multifactorial aetiology, we may 
regard, in sorne cases, a single factor as the principal or main cause of 
the disorder, as, for instance, the vibrio cholerae in the case of cholera. 
But even here subsidlary factors exist, for example, the immunological 
state of the subject and its genetic disposition. If such other factors did 
not exist, every infection with the vibrio would cause exactly the same 
degree of disease. 

In asthma, the actiology is more complicated. There is, first, the ge
netic factor which we call the inclination of the subject to develop bron
chial spasm. Independent of this are externa! factors which may be 
allergic or non-allergic. The allergic factor consists, as we know, 01. the 
formation of antibody in certain cells -target cells- and its contact with 
antigen. This conta.ct leads in a very complicated way to the formation 
of histamine, slow reactlng substance and probably a number of other 
substances in these cells. As the place of contact is the mucus membrane 
with its autonomic ganglia and the bronchial muscle close to it, over
production of bronchial mucus and bronchial spasm is the result. If this 
mechanism operates numerous times and the nervous structures invol
ved are stimulated every time, it is possible that these struc~u:·es will 
respond to stimuli other than those caused by the antigen-antibody 
reaction. There is indeed evidence that this happens. If one sensitizes 
guinea-pigs against egg albumen and exposes them to the aerosol of 
the antigen at regular intervals, one sometimes can see animals which 
develop the typical dyspnoea of anaphylactic shock when all the usual 
externa! conditions of exposure to the antigen are fulfilled except the 
presence of the antigen. NOELPP and NOELPP-EscHENHAGEN (1952) have 
found that this effect which is based on the development of a conditioned 
refiex can be reproduced at will. If this is possible in guinea-pigs, it is 
not unlikely that similar conditions may occur in man. There are many 
well known observations that in sorne subjects certain visual or olfac
tory stimuli which have been previously experienced in allergic attacks, 
can start an allergic reaction without the antigen being present. In 
other cases anxiety alone has been kno·ün to cause an allergic reaction. 

It is, however, doubtful whether such a reaction can be produced 
without a previous increase in the irritability of the bronchial tree. 



Allt•l'gll· und 11•111 n11•·•~:tt· 1'111'1orK in l.lw 1u·llolo¡.;y of hronl'lt1nl... :w:t 

1'11 1:1 irritability may ha ve increased in conscquenet• of tllllllt•t·owt 1111 
ll)',t'll-antibody explosions or by local irritation through iui'Pdlou. \Ve• 
1.11ow of many patients in whom the asthma ha~J HÍ.II.I'tt•d iu intull•cllllll' 
•·ollllcction with an upperrespiratory infcction. Many invt•Hiiguloi'H ha1•• 
lrit·d to trace these cases of asthma to allcrgy to em'l.ain budt•r·ln. Hui 
lo rny mind, evidence for such allergy has not been found, nnd 1 ht· 1'1'1'1'111 
r•·sults of HAMPTON (1963) have not altercd t.hiH poHiliou. AIHo, tlu• 
1 herapeutic evaluation of the theory of bacter'inl nlll'l'gy hnll 11111 lrt'l'll 
t'llcouraging. So far, clear cut therapeutic l:iueet'HH hnH ht•t•ll llllttlllll~:. 1111cl 
::uch successes as have been reported may hnvP l.••·n clut• lo lllllljn·lll• 
• lcsensitization. 

We have to deal, therefore, with 2 gr·oupH ol' pt'iiiiiii'V llu·t•·•uw "' 
bronchial irritability for which a gcnetie diHpo:tll lou IH III'I'I'WHII ,. 1 111•· 
is the allergic ·group in which the ant.ig<.~ll-lt.nl ihocly 1'1'111'1 lttu 11'1 t h•• nllt•HII 
factor, and the other is inflammation or· infP«~tioll. 'l'hl11 gi'HIIP ¡, 1111llnlll 
labelled infective or intrinsic, but thiH lahl'l 1111'111111 11111 lilt1g c•ltu• IHtl 
that we cannot find any allergic aetiology. 111 t.ludr H,YIIIplt~tllll llu•u" 
asthmatic patients are very much like chronic bi'Orwhil it~H, willl t li•· 11111.1 
difference that they have, apart from their ovcrprodud iou ol' 11111«'1111, 
a higher degree of bronchial spasm. As ordinary chr·oni1~ hr·oul'ltit 111 nlrt•• 
shows sorne degree of bronchial spasm (as can be ~:-~emt il' iHopt't'lllllit·•· 
is given in a closed spirometer circuit) there is only orw Hmall dil'l'c•n·n•·~· 
between both conditions, namely the greater inclination ol' t.lw n.Hihuutllc' 
to bronchial spasm shown by apparently spontaneou~:-~ att.at:I<H. 11 11h11wll 
looks as if the difference between chronic bronchit.iH n11d inl't•t·l 11•• 

asthma is the genetic disposition of the latter. If thiH iH l'tll'1'1't'l, \\'1' 
would expect that an acute upper respiratory infection would ht•lll 111' 
without any consequences in a normal subject, whcreaH in 11 HllltJ•·•·I 
with asthmatic disposition it may induce asthma. In tha.t. illl••l'ttll'cli,lll• 
group in which the bronchitis does not disappear but beeonll':l 1'111'111111' 
we must suspect that sorne tendency for increased bronchial irrit.tl11ld .\ 
has existed, but not enough to cause typical asthma. ThiH a.HHII111pt 11111 
is strengthened by our finding (HERXHEIMER & STRESEMANN, 1!111 11 1 ltnl 
chronic bronchitics usually ha ve sputum eosinophilia, as haw t _vpw:11 
asthmatics. 

If the further development of these patients is followed, thP 1111 irunlt
result often will be emphysema with bronchitis. These patil'lll H u¡,. .. 
have, in many cases, pronounced sputum eosinophilia. Moreowl', i11 1 lt1• 
la ter stages of the disease, they rarely can be distinguished from ~~~~ l'•11 1.1' 

asthma. Their symptoms and signs are very similar, and, r:art. ~~ulurl,v, 
the bronchial spasm, which, in the beginning of the disorder piH,V•·d 
second role to hypersecretion becomes more prevalent in the lato· Hlll¡;t·ll 
and the nocturnal attacks so typical of genuine asthma are addcd t.o 1 li•• 
symptoms. Clinically these patients who originally had no t.yplt·ul 
asthma now cannot be distinguished from it, although, at ncel'opu,v, 
they will show emphysematous changes which are absent in many pw·•· 
asthmatics, as GouGH (1955) has showed. 

If this working hypothesis about the relationship of brondtial 
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asthma and chronic bronchitis is correct, eX'perimental proof for it mu::-~t. 
be sought. Perha:ps it will ibe possible to carrae chronic bronchitis in ~•n 
animal species wlllich is also subject to asthma. The unitarian vicw of 
asthma and bronchitis would explain many features common to both 
disorders: Once irritability of the bronchial tree has developed, many 
so-called causes could be held to be superimposed stimuli only. Hyper
ventilation with excess loss of C02 (hyperventilation asthma, HERXHEI
MER, 1946), irritant gases (S02 ) and, most important, psychological in
fluences would fall into this group. As severa! of them may occur toge
ther, their practica! importance is grea t. 

The tentative explanation I have put forward has the advantage 
that it is compatible with clinical experience. It remains to be seen 
whether experimental proof is possible. 

To sum up: Bronchial Asthma is caused by inclination of the bron
chial muscle to develop irritability. This irritability can be acquired by 
repeated contact with allergens or by chronic inflammation of the mu
cous membranes. Once the irritability has been established, many fac
tors can elicit bronchial spasm and hypersecretíon, for instance irritant 
gases, loss of carbon dioxide through hyperventilation and central ner
vous impulses. 



THE PATHOLOGICAL ANATOMY OF AS'J'HMA C< )N'l'ltAHTI•~I • 
WITH THAT OF CHRONIC BH.ONCIII'I'IH 

J. GOUGH. 

Cardiff 

Many clinicians in Britain separa te chronic bronchit.iH ('mm aHI h 11111 

as distinct diseases (Ciba Symposium, 1959). In sorne ol.hl't' c~ollltl ric•tt 
the two conditions are regarded as variants of the samc pr·oePHH. lllclc·c·cl 
it may be asked whether anything is to be gained in trying- t.o Hl'pllt'll 1 e• 
the conditions. A considerable proportion of those who Hllfl't•r 1'1'11111 

chronic bronchitis develop "asthmatic" symptoms and ma.ny ol' t !tune• 
who start with a condition of intermittent lbronchospasmH end up w11 h 
bronchial infection. Thus the two conditions may develop l.o a 111 u::c• 
where they are indistinguishable. There are those who reg-ard ull t'lltll''' 
of bronchitis as due primarily to the individual's constitutiou aucl Jwllc·l ,. 
that allergy or hyperreactivity predisposes to the harmful pl'f'c•c·l 11 111 
environment in susceptible individuals (ORlE et al, 1961). In lkilutu 
however, we are inclined to take a different view. We recog-nh11• u ''"" 
dition asthma based on constitutional allergy but the much rno1·c· c·otll 
mon condition of chronic bronchitis is regarded as dueto cnvir·omllc·ut ul 
conditions for the following reasons. Chronic bronchitis is mueh utol·•· 
common in industrial than in rural districts; it is related to dg·ar·c•tlc· 
smoking; it has a greater frequency in roen than in women; it. iH l'il't.v 
times as frequent in sorne occupations as in others; the lowcr Uw Hcll'illl 
class the greater the chance of death from chronic bronchitis; l.ht• illl'i 
dence is rising and now has a mortality of 30,000 per annum in l•~uglllllcl 
and Waks. 

Part of the claim that host factors are prime in al! chronic "h1·ou 
chial" disease is based upon sputum eosinophilia. The incidc•nc·c· uf 
eosinophiles however has been found to be much lower in chronie bt·ott 
chial diseases in Britain than for instance in Holland. There is a rnu dll'cl 
contrast in the findings in these two countries. Eosinophilic brotu~hit 111 
which MULDER (1956) descri'bed as the commonest forro of chronie br·••n 
chitis in Holland is seemingly rare in Britain. ÜRIE et al (1961), abo In 
Holland, found more than 60 % eosinophiles in the sputum in 27 out 
of 35 bronchitic patients. It seems that they are dealing with a diHc•utu• 
different from that described by MILLER (1963) of London. In hiH Hl't'ic•tl 
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of bronchitics only 2 out of 394 had more than 60 % cosinophill'K. 
Neither of these two men was asthmatic. 

HERS (1961) of Holland has also emphasised the importancc of 
eosinophiles and the majority of this patient.s with bronchitis had spu
tum eosinophilia. In Britain eosinophiles are found in patients with 
asthma but hitherto they have only been found in a low percentage of 
patients with chronic bronchitis. Using Hers methods on male factory 
and office workers in London, MILLER found a higher degree of sputum 
eosinophilia than had been previously noted in British chronic bron·
chitis but nevertheless 60 % of the patients had few or no eosinophiles. 
Using the criteria of ÜRIE et al, eosinophilic bronchitis would seem to 
be rare in Britain and in contrast there is a high incidence of British 
bronchitis with few or no eosinophiles. 

HERXHEIMER and S.TRESEMANN (1961) in Berlín found sputum eosino
philia in 93 % of 120 cases of typical asthma and also in 8 out of 9 ins
tances of chronic hronchitis without dyspnoea. In 61 patients with typical 
emphysema in whom unprovoked attacks of dyspnoea did not occur or 
occurred only in the later stages of the disease, they found that 70 % 
had sputum eosinophilia. CHODOSH et al (1962) in the U. S. A., on the 
other hand, examined the sputum from 21 patients with long standing 
chronic bronchitis. Neutrophiles were the predominant cells and eosino
philes constituted a very small part of the cellular response. 

To obtain further information on the incidence and importance of 
eosinophiles, Dr. J. G. LEoPOLD, working on cases collected in my de
partment, has estimated the percentage of eosinophiles and other cells 
in the lungs of individuals who had died of chronic pulmonary disease 
which had been diagnosed either as chronic bronchitis or asthma. There 
were 60 cases many of whom had been patients of Dr. D. A. WrLLIAMS. 
35 of these had been diagnosed clinically as asthma and had dled in an 
attack of status asthmaticus. The remaining 25 had been variously 
diagnosed, sorne as asthmatics, sorne as chronic bronchitis and sorne 
as chronic bronchitis with asthma. Eosinophiles, mast cells, polymor
phonuclear leucocytes, lymphocytes and plasma cells were counted and 
were then represented as a percentage of all the cells present and also 
in absolute numbers of cells per unit of the bronchial tissue, cartilage 
being excluded. Striking results were obtained in the values of eosino
phile cells. The percentage and the a:bsolute numbers of eosinophile cells 
were high in cases dying in status asthmaticus and with a single excep
tion were completely different from the values obtained in the other 
cases. In the status asthmaticus cases the eosinophile percentages ranged 
from 7 to 40 %. The other cases had less than 4% and the majority less 
than 1 %- There were similar findings in the absolute numbers of eosi
nophiles present. In the status asthmaticus cases these varied between 
l 0.3 and 441.6 per sq. mm. whereas in the other cases they were less 
than 9.6 per sq. mm. of tissue and in most of them less than 3'.2. In the 
group which had not died of status asthmaticus there was no difference 
in the eosinophile count whether they had been regarded as asthmatic 
or chronic bronchitis. The two cases which stand intermediate between 
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the groups died of status a~:~thmaticus and had mueh lowPr t•ot-tiuophllt• 
c·ounts than the other 33. One had 4.5 % and the othcr oncl luul 1.:.! •,;., 

T'hese findings support the view previously held in Brit.n.iu Umt lllt• 
· ccll response in asthma is different from that in thc mueh rnon• ''""''""ll 
chronic bronchitis. 

Most of the cases which show high eosinophilia in the hm~ atnulo¡'n.v 
are those which hada history of asthma and died in Ht.at.uH u.HI.hnull it-1111 

The bronchi showed the characteristic mucus plu~~in~. 'l'ht• tllllt~IIH lit 
continuous from the lumen to the interior of thc cellH, whidt nt•t•ouulu 
for the difficulty in expulsion and for the stripping of t.lw Ppit hPJI,·mt 
that occurs. 

Asthma and Emphyscma. 

For many years pathologists have noted that asthma may uol. lt•ucl 
to the development of emphysema. LoESCHCKE (1928) rcport.ed HI'Vt•t·nl 
such cases. RACKEMANN (1944) described the autopsy findin~A in ;,o pn 
tients dead of asthma but structural emphysema was found in only t.wo. 
The characteristic plugs of mucus were present and thcrc wuH clilniiL
tion of the alveoli, but such dilatation was referred to as being funet.iotu1l 
by which one can suppose the authors meant reversible. STm•:Ht•:MANN 
(1962) reported the ab:;;ence of destructive emphysema in a :w yt•ar· olcl 
housewife who had asthma for 10 years and had ·been scvcnll~tm 1 inu•u 
in hospital with status asthmaticus. DUNNILL of Oxford (1060) cxamilll'd 
20 cases of death due to status asthmaticus. He found no cleHI.r·udlw 
emphysema and agreed with me (GouGH, 1955) that thc Jun~H Wl'l''' 

overdistended as in drowning. On the other hand GAY (lB-10) iu tlu• 
U. S. A. recorded destructive emphysema in 23 out of 24 t•at.it•llt.H lu 
whom asthma was regarded either as the primary or secondar·y <~niiHI' 
of death. This experience is quite unlike that of Rackemann, l>unuill 
and myself. 13 of Gay's patients showed hypertrophy and dilatat.ion ol' 
the right side of the heart and in 62.5 % of his cases he regardcd lwnt•l 
disease as playing a major part in the death. Of 20 patients examirll'd 
60 % had less than 3 % eosinophiles in the blood. Purulent bronchitiH 
and pneumonia was the primary cause of death in 15 anda further :l dic•d 
of bronchitis after morphine administration. The findings are whnt. 1 
would expect in cases of chronic bronchitis rather than in allm·~k 
asthma. 

Gay's findings are in contrast toa series of cases from my departm<ml 
.reported by WILLIAMS and LEOPQLD (1959). Destructive emphysema wnH 
not found in any of the 19 women in a series of 25 but occurred in two 
roen in the series. Right heart hypertrophy was found in 5 of the 2!í. 
There is difficulty in comparing different series of cases beca use balloou
ing of the lung dueto bronchial obstruction may be reported as emphy
sema and such ballooning is usually present. Destructive emphyscma 
however is not a prominent feature and may be ahsent (GouGH, 1961 ) . 
The presence of emphysema can readily be seen in whole Iung sectionH 
(GouGH and WENTWORTH, 1959-1960) and there is marked contraHI 
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between destructive centrilobular and panacinar emphyHcmu in clu:o11Íe 
bronchitis and simple overdistention in asthma. The accuratc diagnoHiH 
of emphysema requires special preparation of the lungs particularly 
fixation in expansion. The difference in the incidence of destructive em
physema in asthma and in chronic bronchitis may be dueto the diffe
rence in the situation of the lesions. In bronchitis inflammation extends 
to the bronchioles and then to the respiratory bronchioles and often into 
the alveolar walls. In asthma however the inflammation tends to stop 
proximal to the respiratory bronchioles and only occasionally does the 
eosinophilic kind of inflammation extend into the parenchyma of the 
lung. When destructive emphysema occurs in asthma it would seem 
probable that it is due to the same causes that produce chronic bron
chitis, i. e. to the additional effects of smoking, general atmospheric 
pollution and infection. In asthmatic women it is rare to find destructive 
emphysema even when asthma has been present for many years. In 
asthmatic men however destructive emphysema is more likely to be 
found. Men are more likely to be smokers and the emphysema found is 
of the centrilobular and the panacinar types associated with chronic 
bronchitis and cigarette smoking seems to be at least one important 
cause. 

Sub-segmenta! areas of bronchiectasis are not unusual in asthma. In 
most instances they appear to result from atelectasis, probably in pre
vious asthmatic attacks, although occasionally, as in middle lobe bron
chiectasis, they may have been the trigger for the asthma. In chronic 
bronchitis the bronchi show more diffuse or cylindrical dilatation, a 
feature which is well seen in whole lung sections. 

SUMMARY. 

fi~atal asthma has a distinctive pathology characterised 'by eosino
philic infiltration, mucus plugging of the bronchi and overdistention of 
the air spaces. In contrast, chronic bronchitis has little or no eosinophilic 
infiltration, destructive emphysema is common and death is from cor 
pulmonale or respiratory failure or pneumonia. 
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AEROBIOLOGY AND BRONCHIAL ASTHMA 

P. J. VAN DER WERFF. 

The N etherlands. 

CADHAM, STORM VAN LEEUWEN, JIMÉNEZ DÍAlZ and HANSEN were the 
first to demonstrate that airborne fungusspores can be responsible for 
symptoms of respiratory allergy. Aerobiological investigations can be 
carried out from the point of view of the ,biologist, entomologist, phyto
pathologist, hygienist or allergologist, each of whom makes his own 
demands. 

For the allergologist and his co-workers, it is of importance to obtain 
a sufficient number of reliable data for clinical work; this implies the 
numbers and types of anemophiles particles, identified as exactly as 
possible, that is down to l:!pecies leve!, their regional, annual seasonal 
and diurna! occurrence in the outer atmosphere, their occurrence in the 
air, indoors. 

The fundamental lines of three methods of aerobiological investi
gation are estahlished. A comparison is made between their different 
sites in the Netherlands, airborne spores were studied during 1959, 
1960, 1961. 

The aerobiological results will be presented at the Congress and the 
clinical importance of airspora will be discussed. 



PULMONARY MECHANICS, GAS EXCHANGES, ANI > ClltCII J. A 
TION DURING ACUTE BOUTS OF ASTHMA AND IN .INTI•~ItVJ•:N 

ING PERIODS 

A. COURNAND. 

New York 

The dominant structural anomaly of allergic acute bronchial nHI httlll 
consists of a reversible obstruction of the smaller bronchi and 111111 

respiratory bronchioles by mucous secretions and sub-mucmm.l t•dt'IIIH, 
of variable intensity and extent. This obstruction, associated wit h '' 
more or less severe degree of constriction of the smooth mm~eh•H of tlu• 
smaller airways, leads to a diversity of interrelated physiolog-kal dl11 
turbances. The physiological disturbances, varying with thc inl.t•uHit .\' 
and extent of the structural and functional obstruction, comnmucl In 
turn the severity of the clinical manifestations. 

The physiological disturbances may be classified as: l. M1~ehnui•·nl, 
u pon which depends the degree of dyspnea; 2. distributional, wit.h t'P¡.;IIr• t 
to regional ventilation and blood flow, upon the relationship of' whl•·h 
depends the appearance of anomalous respiratory gas exchang·l'H lllt' 
terial blood hypoxemia, acute respiratory alkalosis or acidosiH) 111111 ol 
their effects on the pulmonary vascular resistance. 

In our presentation we shall successively deal with: l. 'J'lw w"ll 
established physiological disturbances; II. The results of reccnt. Htudil·ll 
based on new techniques or new concepts which have led to a lwt l••t' 
understanding of the physiopathology of bronchial asthma; 11 l. 'l'h•• 
problem of reversibility of physiological disturbances betWI'I'Il nud 
following acute attacks of asthma. 

I. CLASSICAL PHYSIOPATHOLOGICAL MANIFESTATIONS OF ACUTE BHONCJJii\1. 
ASTHMA. 

These have been described in detail during the past 30 years aml pat· 
ticularly well discussed by ROSSIER, BüHLMANN and WIESINGEH in tlu•lr 
monograph on Respiration. 

A. M echanical Disturbances : 

(1) The chest cage assumes a deep inspiratory position (refh~xly ':' 1 
as an effect of airway obstruction. This is accompanied by an itu~t't'IIHI' 
in the force of retraction of the lung structures. It leads toa tempot'III',V 
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increase in the functional residual capacity (F. R. C.) and residual vo
lume demonstrable by measurement during the acute phase. (2) The air 
ftow resistance is increased-not only in the airways obstructed, but 
outside these areas by the effects of air trapping upon non-cartilagenous 
portions of hronchi (large or small); the air trapping resulting from 
expiratory check valve mechanism; (3) 'Ihe tissue deformability resis
tance, normally dependent on air flow velocity, cannot be estimated with 
accuracy in asthma since local alterations of lung volume interfere with 
measurements of airway resistance; (4) The dynamic lung compliance 
(elasticity), normally dependent on lung volume, becomes less as a result 
of regional variations in air flow velocity. 

The resistance to airftow related as indicated above, to "obstacles" 
within the lumen of or outside the airways, varies with these, and is 
mostly expiratory, ·but also demonstrable in inspiration. It increases 
the work of breathing, and therefore the oxygen cost of breathing, to 
sometimes more than 10 times their normal values. Airway obstruction 
of moderate degree leads to hyperpnea, but as it becomes more severe 
and extensively distributed, bradypnea may supervene. The subjective 
feeling of dyspnea is intimately related with these various factors. 

Simple spirometric tests may help demonstrate the severity of obs
truction and of its effects upon the mechanics of breathing: variable 
reduction of vital capacity, of maximum breathing and of the severa! 
indices associated with Timed Vital capacity. These tests may also be 
used to demonstrate the effects of drugs, and the degree of reversibility 
of the obstructive syndrome. 

B. Disturbances of air and blood distribution. 

It is now well understood that disturbed relations between local al
veolar ventilation and fblood perfusion play a major role in the appearan
ce of arterial blood hypoxemia and acute respiratory alkalosis or aci
dosis. The presence and severity of arterial hypoxemia depend predo
minantly upon the degree of regional hypoventilation of alveoli still 
well perfused, leading to reduction in oxygen partial pressure. The 
effects of alveolar hypoventilation of sorne alveolar units upon the ar
terial blood 0 2 saturation cannot be compensated for by hyperventila
tion of other areas; in contrast, the overall partial pressure of carbon 
dioxide in the arterial blood (low or high, with associated acute alkalosis 
or acidosis) is controlled by the magnitude of alveolar hyperventilation 
in regions in which the airways are not obstructed. 

These general notions explain the diversity of reported observations 
concerning the influence of acute asthma upon the state of arterial blood 
r·espiratory gases (absent, mild, severe hypoxemia, respiratory alkalosis 
and acidosis). 

Since local alveolar hypoxia increases the pulmonary vascular re
HiHt.ance to blood flow (probably by vasoconstriction of the smooth mus
eles of the small arteries), the presence and degree of pulmonary arterial 
hy¡:ertensión will depend, as suggested by the experiments on induced 
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asthma in humans rcported by SCHERRER ct al., upon tho uxt~ut o11d 
severfty of alveolar hypoventilation. 

BATES et al., WILLIAMS .et al., have interpreted thc nm·mul vulut•M ol' 
diffusing capacity of the lung, usuaily measured using ono oJ' tht' t!IU'hon 
monoxide techniques, as indicating that the size of thc pulrnunur·y tlUJII· 
llary bed is not encroached upon, and that the alvcolur tlnplllnr·y In· 
terphase remains normal. However, interpretation of tlw t't'NU.Itlf or 
measurements of diffusing capacity, in the presence of dhllm·bn.nclt~H ol' 
alveolar ventilation/perfusion relationship is of questimmbln vn.lldlly. 

II. RECENT STUDIES OONCERNING THE PHYSIOPATHOLOOY 01~ Al!tl'l'l•l 
REVERSIBLE BRONCHIAI. ASTHMA. 

A. Mechanics of Air Flow. 

Using the technique of Fry and Hyatt, G. P. Lord, and All't't1tl 1'. 
Fishman, have studied in acute asthma the forces involved in lhtl nw· 
. vement of air between alveoli and ambient air. 

The technique requires catheterization of the esophagus, a JliWUiliO· 
tachygraph, an integrator and an oscilloscope. This permita thc slmul· 
taneous recording of instantaneous rate of air flow, air volume chunJ.(t•H 
within the lung and the transpulmonary air pressure differentiul (mm· 
phagus to mouth). The flow-volume and flow-pressure loops simulln· 
neously recorded may then be analyzed at any instant of the breat:hhtM 
cycle. 

In patients during acute asthmatic attaks, they found: (a) tho rnlc• 
of air flow to :be low throughout all of the expiration, and (b) to dmlr'OIUtt• 
markedly as expiration is prolonged, even though intrathoracic prt•RI:IUI'I• 
continues to increase. In contrast to performance in the normals tht•t•t•· 
fore, air flo.w is dependent upon lung vol u me and not driving rm:.'I.'IU.1't', 
even at the beginning of expiration. 'fhis is attributable to the culibN' 
of airways at the height of inspiration. In normals at this moment Uw 
airway caliber is large, leading toa very lo"Y airway resistance and con· 
sequent early peak expiratory air flow with marked differential presHUI't' 
drops. On the contrary in patients with acute asthma the caliber of tho 
airways is markedly restricted even at thc height of inspiration. 

In contrast to observations made in chronic obstructive diseases of 
the lung, there is no sharp drop in air flow with high driving pressurCIH 
(above 15-20 cm H20) ; this difference suggests that the bronchi are IesH 
apt to collapse in csthma, and is well supported by anatomical observu
tions: airsways are thick-walled with edema and smooth muscle hyp<!r· 
trophy in asthma, instead of being weak-walled and flail as in cm
physema. 

Inhalation of bronchodilator drugs during an acute attack leads t.o 
an increasc in the rate of air flow at the end of expiration, ibut this rat.cl 
is still dependent upon lung volume during the entire cycle. Thesc ilnd
ings are consistent with pathological and clinical evidence that acuttl 
asthma affects predominantly the smaller airways. 
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After full clinical recovcry, thc maximum flow rute bccomcl3 dcpcn
dent on the driving prcssure at highcr lung volume (beginning of expi
ration) as is the case in normals. 

B. Distribution o f Tidal vol u me in the lung. 

Recently Gomez, of the Columbia University Cardio-Pulmonary La
boratory at Bellevue Hospital, has proposed a new concept and a new 
method for the analysis of inert gas pulmonary washout function curves. 
These may be interpreted either in terms (a) of continuous distribution 

Vt 
tunction curves of specifi.c tidal volume -- where number of lung 

V o 
units is plotted against ratios of tidal volume change per unit volume, 
or (b) of an apparent volume calculated from such distribution curve; 
this apparent volume in the normal is equal to the measured functional 
residual capacity (F. R. C.). The ratio of the apparent to the measured 
can be taken as an index of effective ventilation. 

In young children studied with Juan Filler during and following 
recovery from acute attacks of asthma, it has been found that: 1) the 
distribution curve of effective tidal volume is considerahly different 
from normal distribution curves: more particularly a considerable num
ber of lung units show a very slow turnover rate, and returns to a normal 
form following the attack, and 2) the apparent volume may during the 
attacks be calculated as three times greater than the F. R. C., indicating 
a considerable reduction of effective ventilation in large areas of the 
lungs. 

C. Role oj blood hydrogen ion concentration in the control of pul
monary vaso-activity. 

The role of blood hydrogen ion concentration has been studied in 
relation to pulmonary hypoxia, by Enson, Harvey, Ferrer, in the same 
laboratory. Evidence is forthcoming that the local effect of alveolar 
hypoxia upon the pulmonary vascular resistance can be partly or totally 
inhibited by :blood alkalosis, and markedly enhanced by blood acidosis. 
Hydrogen ion concentrations rather than C02 partial pressure is invol
ved in this interrelated effect upon the tone of the musculature of the 
pulmonary vessels. The interpretation of results of measurements of 
pulmonary arterial pressure in the course of acute attacks of asthma 
should greatly benefit from this new development. 

Ill. PROBLEM OF COMPLETE REVERSIBILITY OF PHYSIOLOGICAL 
DISTURBANCES IN ALLERGIC ASTHMA. 

Pediatricians with large experience in allergic asthma have empha
sized the very rare occurrence, after acute attacks have subsided, of 
developing chronic obstructive disease of the lungs. On the other hand, 
manifestations of chronic obstructive disease of the lungs with mani-
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festations of cor pulmonale, may occasionally be obscrveu nmou¡.c ndull,. 
with a long history of asthma, sometimes dating back to ehlldhood. 
In view of this apparent paradox, recent investigations with r'tllllltld 
physiopathological methods are worth discussing. They havo shown thiLt 
persistance of functional disturbances in clinically hcalcd and Hymp· 
tom-free patients is not unusual. 

(1) LORD and F'ISHMAN have demonstrated in thc usymptomnlltl 
asthmatic with the method previously referred to, (a) abnor·mnl llow 
volume and flow pressure curves, and (:b) a considerable incrcnstl ol' 
work in tidal breathing. Furthermore, ahnormalities of flow volume mlt'
ves have also been recognized in sorne patients months after rocoVtll') 
from an acute attack. 

(2) D. BATES1 B. RosE and their collaborators at McGILL Unlvm·"lt.y 
have recently studied in adult patients during remissions betwccn IU!IIIt• 

attacks the regional distribution of pulmonary ventilation and }lt.ll'f'u
sion using Xenon133 as a tracer. 1With this technique the course of ~~~,.. 
distribution is followed: (a) after inhalation of a mixture containln¡.c 
the tracer gas, during equilibration with a closed circuit, and (b) nf'lN' 
intravenous injections of the tracer gas in solution. The gamma radln· 
tions emitted by the inhaled or injected Xenon133 are counted by propcrly 
placed scintillation counters. In H of 12 patients sorne impairment. In 
distribution of the inhaled gas was demonstrated to be zonal rathcr 
than diffuse, whereas the distribution of blood fl.ow appeared normal. 
Such a residual ventilatory disturbance corresponded to other minm• 
defects revealed by more conventional function tests: reduction In 
helium mixing efficiency, of forced expiratory volumen and of maximnl 
expiratory fiow; in all the 12 cases the steady resting diffusing capacity 
of the lung for carbon monoxide was measured at normallevel. 

Future work in the physiopathology of asthma should obviously 
be oriented towards the nature of the "obstacles" which persist durin¡.c 
remission or apparent health. T'his may possibly help to understand thc 
mechanisms involved in the development of chronic obstructive disease 
of the lungs in patients with chronic allergic asthma. 



THE EFFECT OF BRONCHIAL ASTHMA ON BLOOD GASES, 
BLOOD ELECTROLYTES, ACID BASE BALANCE AND BODY 

TISSUES 

H. CoLLDAHL. (*) 

There are at present different opinions concerning what ought to 
be called bronchial asthma and what chronic bronchitis and what em
physema. In this study asthma is considered to be present in patients 
with more or less reversible stenotic breathing of expiratory type caused 
by diffuse changes in the small bronchi. In my opinion bronchitis should 
be reserved for an infectious process in the bronchi. Further in case of 
stenotic breathing it is important to distinguish between the following 
conditions: 

1. Without destruction of lung tissue. 
A. Without primary infection. 

a. Allergic bronchopathia. 
b. Unspecific bronchopathia. 

B. With primary infection. 
a. Acute. 
b. Chronic. 

2. With destruction of lung tissue. 
Emphysema. 

In all of the above mentioned conditions hypersensitivity and infec
tion may have importance for the actual symptoms. 

1. Blood gases. 

MEAKINS (1924) was the first to show that severe attacks of sponta
neously occurring asthma were associated with an increase in the carbon 
dioxide tension and a decrease in the oxygen saturation. In mild attacks, 
however, no carbon dioxide retention was found but a moderate and in
constant oxygen desaturation. 

These findings have later been verified both in experimental animals 
and in patients with asthma by many investigations (DANTREBAUDE, 

(*) From the Medical Department II (Head: H. COLLDAHL, M. D.). S:t GOran's 
Hospital, Stockholm, Sweden. 
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1934; COLLDAIIL, l91l-UH3, 1947; ROSSIER, 1943, 19!}0-1!1!)1; Coi..I,IIAIII, 
and LUNDIN, 1952; BALDWIN, 1946; ScHILLER and collabomlot'H, JIIC\1: 
SCHERRER and collaborators, 1956, and TuRIAF and collabomlot'H, 11102). 

COLLDAHL (1941, 1942, 1943, 1947) showed that in expof'imt'lllnl 
asthma on guinea pigs the pulmonary ventilation and oxygt•n uptulw 
are altered in an entirely regular manner though differently dopmullnJl 
on the severity of the asthma. In severe asthma the pulmomu·y vtmtiht· 
tion and oxygen uptake are considerably less than normul, whll11 In 
rather mild attacks both are raised in relation to thc normnl. A l'ttll' n 
severe asthmatic paroxysm the oxygen uptake and pulmonury vcmUht
tion are substantially above normal, which shows that thero hiUt hrr11 
an oxygen deficit during the attack, a deficit that is comJitmHnlt•d rot· 
after the attack is over. This was a regular finding, and it is HUJ0'''"'"d 
that the inconsistent reports in the literature concerning pulmnunr·y 
ventilation and oxygen uptake probably have their cause in tho dt•ltw· 
minations having !been carried out at different points of time in r·olut.lou 
to the asthmatic attacks and that these attacks have been unequul In 
severity. The oxygen saturation of the arterial blood is lowered dUt'IIIJl 
rather severe attacks, and the lactic acid content of the blood is simul
taneously raised, which latter finding can be interpreted as suggcatlng 
that there was a lack of oxygen in the tissues. The impaired interchangtl 
of gases resulting from the stenosis of the air-passages· in severe asthmn 
is considered to be the primary cause of the changes set forth abovc•. 
A disturbance of the intermediate metabolism was found to be presont.. 

CoLLDAHL, 1947, showed that similar changes occur in man in spon· 
taneous attacks of asthma as far as lung ventilation and oxygen uptakH 
are concerned. 

CoLLDAHL and LUNDIN, 1952, showed that in patients with bronchiul 
asthma the ventilatory changes in even the mildest forms of provokc.1d 
asthma can be objectively registered with a minimum of active co-optl
ration by the patient by measuring the time required for the paticmt. 
to wash out the nitrogen from the lungs on resting 'breathing after thc1 
transition from air to oxygen breathing. The nitrog~m washing out IH 
followed by a continuous registration of the nitrogen content of thc• 
alveolar air •by the help of a so-calléd nitrogen analyser. In addition lo 
being used in provocation tests the method has been used by the authot'H 
for studying the course of the disease in asthmatic subjects. 

In these provocation tests with only slight asthmatic changes no 
fall in the oxygen saturation of the haemoglobin appeared as measurc•d 
by the Millikan oxymeter. 

SHERRER (1956) and his collaborators found in experimenta wlth 
induced asthmatic attacks (by an allergen or 3 % histamine) that 1111 
types of abnormalities may develop in the arterial blood gas compmd· 
tion. Sometimes a respiratory alkalosis dueto alveolar hyperventilat.lon 
was found. In other cases a slight hypoxemia appeared while occaslo· 
nally severe respiratory acidosis developed (acute alveolar hypoventl· 
lation). 

According to SHERRER the hypoxemia is caused by an extensivo l'l'l'• 
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TABLE 

(BOBsier, Bühlmr1.;¡ 

Arterial blood 
o. saturation % ................................ . 
o. tension :mm. Hg ............................. . 
CQ2 content vol. % ............................. . 
pH .................................................... .. 
CO' tension mm. Hg .......................... . 

Spirometry 
Resp. quotient ...................................... . 
Minute volume ml/min ........................ . 

Alveolar tunctvon 
Alveolar ven t. ..................................... . 

P. Z. 

During attack 

92 (95-97) 
62 (85-95) 
37.3 (54-57) 

7.46 (7.38-7.41) 
23.2 (40) 

0.82 (0.82) 
23490 (6830) 

7440 (4320) 

During attack 

81 
48 
51.6 

7.41 
35.6 

0.70 {0.82) 
13900 

6300 

H. 

Predicted normal values in brackets. The patients P. Z. (35 year-old-male), H. ST. (33 
diagnosis: Bronchial asthma. Patient K. B. (51 year-old-male)had chronic bronchial ast 

fusion of alveoli with trapped air, causing a high venous admixture 
effect. 

SHERRER concludes (1956) that extra pulmonary factors as well as 
primary lung rigidity can according to his investigation be excluded as 
important factors in asthmatic dyspnoea. 

On the other hand HANSEN and ScHLEINZER (1949-56) have a diver
gent viewpoint on this question as they believed that in provoked asthma 
a decrease in oxygen saturation of the arterial blood takes place befare 
any difficulty in breathing is experienced by the patient. CoLLDAHL 
(1959) discusses this problem and comes to the conclusion that the 
change in oxygen saturation depends on pulmonary and cardiovascular 
changes. 

Chronic alveolar hypoventilation is considered to exist when the 
carbon dioxide tension is increased to 45 mm Hg or more and remains 
a.t approximately the resting levels during exercise (RoSSIER, BüHLMAN
WIESINGER, 1960). These authors give examples of different data for 
clood gases, pH, spirometry and alveolar function in asthmatic patients 
with different degrees of asthma. 

If the stenotic process is slight, significant alveolar hyperventilation 
with respiratory alkalosis is frequently observed. If the stenotic pro
cesses are fairly severe, an increase in alveolar hypoventilation develops. 
'J'he arterial oxygen tension decreases and the C02-tension increases. 
This is seen clearly from table 1, patient P. B. (RosSIER, BüH:LMAN, WIE
SINGER). 
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\licsinger, 1960) 

ST. M. T. P. B. J<. JI. 

After broncho-
dilatation During attack During remission . During attudt HI!Ht l'flfllll ILll' 

89.4 89.7 92.8 45.5 81.7 
55 65 68 28 51 
46.1 50.8 50.4 75.2 74.7 

7.46 7.27 7.42 7.26 7.32 
28.5 47.6 34.1 72.1 63.3 

0.72 0.92 (0.82) 0.89 (0.82) 0.75 0.82 (O.R2) 
12800 8250 (5740) 7820 14890 9470 (641)()) 

8780 3440 (4100) 5060 3230 2590 (4110) 

year-old-female), M. T. (47 year-old-old-female) and P. B. (16 year-old-male) had Uw 
hma. 

Patients P. Z. and H. ST. show a decrease in oxygen saturation, des
pite hyperventilation and a marked increase in residual volume. Pa
tient M. T. has an acute alveolar hypoventilation. Patient P. B. devc
loped severe alveolar hypoventilation during the attack. The arteria.! 
oxygen saturation is very low. 

TURIAF and collaborators have 1962 investigated blood-gases and 
acid-base :balance in patients with bronchial asthma. They have found 
different degrees of respiratory alkalosis and acidosis in different forms 
of bronchial asthma. The oxygen saturation was decreased in most cases, 
but the intensity and frequency of ~he desaturation was different for 
the different forms. (See table 2.) 

liELANDER7 LINDELL, SODERHOLM and WESTLING {1962) have shown 
that a moderate to severe asthmatic attack induced by a specific allcr
gen was associated with a small increase in pulmonary artery pressure 
and a tendency towards an increase in pulmonary vascular resistanct,, 
They ha ve further shown that the effects of inhaled allergen and inhalcd 
histamine on the pulmonary ventilation and circulation were indisUu
guishable. The injection of histamine did not cause any asthmatic 
attacks, but nevertheless the arterial oxygen saturation fell (more than 
during inhalation of histamine) and the pulmonary vascular resistanctl 
decreased. 

How the blood .gases change in asthmatic patients during work haH 
been studied by COLLDAHL and HOLMGREN: 

From ta:ble 6 it is found that the OAension in arterial blood in r'<'Ht. 



2211 11. CII(,(,JIAIJJ, 

'l'ABLE 2 

(T"riaf and collaborators 1962) 

Respiratory Respiratory Oxygen de-
alkalosis acidosis saturation 

in per cent in per cent in per cent 
------ ------

l. Asthmatic attacks .................... . 94 75 

2. Status asthmaticus ................... .. 66 72 
30 100 

3. Long standing asthma without 48 100 
cardiac decompensation ........... . 27 90 

4. Long standing asthma with car-
diac decompensation ................. . 

a. Temporary decompensation ....... . 32 100 

b. Permanent decompensation ........ . 68 100 

was lower than normal in 3 of the 4 patients. The C02-tension was lower 
than normal in 1 patient and higher than normal in 2. 

Duringwork the 0 2-tension falls in 2 of the 4 patients. The COz-tension 
rises, however, during work in all of the patients. 

According to HOLMGREN and LINDERHOLM (1958) the 02-tension of 
arterial blood in healthy young people is lower during heavy work 
(pulse rate 168) than at rest, the mean difference being 17 mm Hg. The 
C02-tension, however tended to decrease during exhaustive work. 

Therefore there exists a difference between asthmatic patients and 
healthy subjects what concerns the change in arterial C02-tension dur
ing work leading toan elevated C02-tension in patients with bronchial 
asthma during work. This fact may have importance for the production 
•)f tissue damage that can exist in severe asthma and which is evident 
from changes in the blood enzyme values (see under 4, Body tissues and 
COLLDAHL, 1943, 1960, 1961, 1964). 

Thus 40 years ago with the help of spirometric and blood gas exa
minations Meakins could define the most important patho-physiologic 
phenomena in bronchial asthma : If the bronchial stenotic process is mild 
the result will be a moderate arterial hypoxemia caused by uneven ven
lation. If the stenoses are severe alveolar hypoventilation will develop 
with increased carbon dioxide tension and decreased oxygen tension. 

2. Blood electrolytes. 

Sodium is the cation of extracellular fluid and potassium the cation 
of intracellular fluid. 



FENN (1939) has shown that partial occlusion of the ur'l.m·lnl blocul 
supply of a muscle resulta in .an increase in the conccntration uf potnM· 
sium in the venous plasma. From a stimulated musclc thcrc IH n )OHM ol' 
K, a gain of water and a gain of chloride. 

Hyperkalemia has been found in different conditions and diHOIU4tl" 

such as asphyxia, anoxia, shock, asthma. 
HARKINS (1941) considered that the increase of potassium in thtl 

blood was due to decrease of the iblood volume and to celllesions, thnl 
enabled potassium to leave them. Hyperkalemia also exista in anaphyluc· 
tic shock both in dogs, rabbits and guinea pigs (SCHITTENHELM, ERIIARJYJ', 
WARNAT, 1927; CORDA, 1934). 

HALPERN, BRIOT1 MONTON and TRUFFEST (1955) have shown thal lht1 

injection of a histamine liberating substance causes hyperkalemiu in 
the rat specially if the rat is adrenalectomized. In that case the polnM· 
sium in the blood are more than doubled and all the animals die. 'l'ho 
medication with an antihistamine preparation inhibits, more or lt!HH, 
the hyperkalemia produced by the histamine liberating substance. The· 
refon~ histamine has different effects: 1, a vascular effect; 2, a changtl 
in the permeability of the cells with diffusion of potassium from thc 
cell. 

MOJOVIC has found (1962) that in anaphylactic shock in guinea pigs 
the following occur : 

l. Hyponatremia in the whole hlood and blood plasma and slight 
hypernatremia in the erythrocytes. 

2. Hyperkalemia in the whole blood and blood plasma followed by 
slight hypokalemia in erythrocytes. 

3. Enhancement of blood cell volume in comparison with blood plas· 
ma volume. 

TuRIAF and collaborators, 1962, studied the electrolytes (Cl, Na, K) 
in spontaneous asthma. Only small changes were observed. A low Cl 
and Na and elevated K were occasionally found. (See table 3.) 

TABLE 3 

(Turiaf and collaborators 1962) 

Cl Na K 

Attack ........................ 101 (93-111) * 134 (108-148) 4,38 (3.8 -4.1J) 

Status asthmaticus ........ 104 (98-114) 137 (126-143) 4,23 (2.85-lí.l) 

Long standing asthma: 

a. With decompensa-
tion ..................... 99 (90-104) 133 (130-139) 4.85 (4.1 -l'í.H) 

b. Without decompen-
sation .................. 97.5 (86-109) 132 (122-148) 4.85 (4.1 -ñ.fll\) 

* The values in brackets represents the lowest and highest value obtalnocl. 



TA 

Initials, sex, age, diagnosis t Na K Ca Cl Total 
Date mE/l mE/l 

mE/1 mE/1 CO. mE/1 

1963 

16.1 
18.1 
19.1 37 
20.1 133 4,9 96 23 
22.1 135 4,8 98 31,5 

G. L. mal e 03 0413 Bron- 23.1 133 4,5 97 34,5 

chial asthma ..........•....... 25.1 134 4,7 97 37,5 
28.1 144 5,0 4,2 97 39,5 

4.2 144 4,8 lOO 37,5 
20.2 139 4,3 104 38,0 
6.3 136 4,5 95 35,0 

20.3 5,2 28,0 
' 4 

1960 

f 
25.2 38,0 

o. c. mal e 021126 Bron- 27.2 32,5 
chial asthma, emphysema 3.3 39,0 
pulm ............................ 10.3 

11.3 137 7,4 87 37,5 

1961 

l 
30.8 120 4,5 

2.9 150 102 

P .J. male 06 0111 Asthma 21.9 

+ Emphysema 28.9 145 4.5 96 41,5 
············ 30.9 138 4,3 90 36 

3.10 142 5,8 4,5 109 
5.10 152 4,9 107 



BLE 4 

Standard 
Blood-

Bicarbo- GOT GPT ALD LD OC'l' 1!~11 
Pco. nate mE/1 PH pressure 

---

150/90 71 61 10 30 11 
62 37 

170 2000 2000 25 420 50 
27 45 7,42 150 1980 1340 25 120 22 
24 43 7,39 

300 290 23 70 15 

28 47 22 10 20 4 
155/80 26 22 10 23 3 

10 10 6 28 2 
10 13 5 25 3 

140/100 10 10 13 
34 17 16 30 ll:l 
20 10 10 2 9 Hl 

2400 1400 400 150 81 l'ill 
105/60 

28,8 115/80 18 16 6 13 o 
30,5 63 7,42 20 26 

20 26 
30 58 7,42 115/70 1100 950 150 150 
30,1 123 470 
25 42 185 



11. COLLIJAIÍI, 

CoLLDAHL has mostly found only small changes in Na, K and Cl even 
in cases with profound effect of the insufficient gas exchange on the 
organism as seen from the blood enzyme values. This is seen from table 4 
which shows 3 patients with severe asthma. 2 of these patients died 
and had very profound changes in the tissues as a result from the in
sufficient gas exchange. One of these patients (0. C.) had, however, a 
very high K and a very low Cl value. 

In a consecutiva series of 42 asthma patients treated in S:t GOran's 
Hospital during 1964 determinations of Na, K, Ca, Cl, C02 , were per
formed, table 5. It was found that both too low and too high values were 
obtained both for Na, K and Cl. 3-4 times as many low values were 
obtained as high ones. It is possible that the varying values can be ex
plained in the same way as the oxygen uptake which can be either lower 
or higher than normal depending on which phase the asthma condition 
of the patient is in,. e. g. low during very severe asthma, high in the 
period just following a period of severe troubles. However this may be 
it is quite certain that there is a disturbance in the electrolyte balance. 
The reason for this is most likely secondary to permeability changes 
of the cells caused by the allergic reaction or by processes connected 
with the insufficient gas exchange that exists in asthma. 

From table 5 also it is quite clear that the patients in 2/3 of the cases 
had elevated blood values of carbon dioxide content. No patient had low 
values. 

3. Acid-base balance. 

From table 1, 2 and 6 it is clear that hoth respiratory acidosis and 
alkalosis can develop during asthma. 

The changes are both respiratory and non respiratory (metabolic). 
The latter ones depend on the production of lactic acid caused by anaero
bic metabolism. Asthmatic patients with asthma trouble have often 
slightly too high a value of lactic acid in the blood. (Investigated together 
with B. Pernow, table 6.) 

As is seen from figure 1 the lactic acid production during work lies in 
the uoper normal limit. The increase of the lactic acid content in the 
blood-of asthmatic patients is with all certainty a sign of a tendency 
to anaerobic metabolism. For this interpretation the relatively low 
corresponding values for blood pyruvate speak (See table 6) . 

HUCKABEE, CARLSSON and PERNOW and others have investigated the 
oxygen utilization and lactate-pyruvate formation. They have found 
that the onset and degree of anaerobic work are best studied by simul
taneous estimation of lactic and pyruvic acid concentrations in the blood. 

An accumulation of blood lactate is observed not only in muscular 
work, but also in conditions where hypoxia is not present, for example 
after hyperventilation or administration of glucose or epinephrine. Con
sequently lactate alone is not a definite index of the adequacy of cellular 
oxy.genation. In all the aforementioned conditions (exept hypoxia) in 
v. hich lactate accumulates, a simultaneous increase takes place in py-



TABLE 5 ~ 
r:; 

r:; 

~ 
Number of determinations Number of patients ~ 

--
with Without 

;; 

---
Normal 

Low value>; Yalues High values Total mE/1 

With deter- a e ter-
minations minations Total 

---- -
Na ............................. .. 21 28 6 55 30 12 42 

~ 
126-136 * 137-148 149-156 

K ................................ . 17 . 34 5 56 31 11 42 -
2.5-3.7' 3.8-5.1 5.2-9.4 S 

e 
Ca 2 4 2 8 5 37 42 g_ 

~ 
3 .. 9-4.0 4.1-5.1 5.2-5.3 ~ 

Cl ............................... . 12 36 3 51 31 11 42 
_i 

g:-
84-95 96-107 108-110 

24 40 64 

22-30 31-32 

Co, (total content) ........ . 32 10 42 [ 
~ 

.,:;; 
...... 

The figures are the lowest and highest value in each group respectively. ~ 

;; .., .., 
:Ji 



Sa02 ......................................................... . 

Pa02 ......................................................... . 

Paco. . ....................................................... . 

pH ........................................................... . 

Standard bicarbonate .................................. . 

Pulse rate ................................................. . 

Lactic acid mM/l. ...................................... . 

Pyruvic acid mM/l. . .. .. . .. .. .. .. .. .. .. . .. . .. .. .. .. .. . 

Normal value 

95-97% 

85-95 mm. Hg. 

40 mm. Hg. 

7.38-7.47 

21-26 m. Eq/L 

< 1.40 mM/l. 

< 0.15 mM/l. 

TAE 

(OoZZdahl, Ilo~ 

E. K., Male 20 09 20· 
Bronchial asthma 

Rest 600 kp/min. 

88.5 

30 

7.52 

23 

82 

1.61 

88 

35 

7.45 

25 

149 

6.30 
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/111/l'f'n, Pernow) 

H. L., Male 11 09 211 
S. 0., Male 25 09 13 C. Y., Male 16 09 04 Bronchial asthmll + 
Bronchial asthma Bronchial asthma Emphysema 

~·------

~00 kp/min. Rest 500 kp/min. Rest 600 kp/min. Rest Work Hc•ut 
-------

94 88 

90 76 60 69 75 68 58 84 

36.5 39 54 44 50 46.6 58.4 óO.H 

7.38 7.45 7.29 7.43 7.33 7.46 7.37 

21 26 21.5 27 23 30 

171 83 137 80 139 

11.93 1.67 4.33 1.15 6.24 1.80 

0.115 0.203 0.076 0.109 
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ruvate (HUCKABEE, 1958). With an inadequate oxygen suppiy, reoxida
tion of the reduced diphosphopyridine nucleotide (DPNH) to its oxizi
dized form (DPN)-necessary for the carbohydra.te breakdow to form 
high energy phosphate bonds-is channelled by reduction of pyruvate 
to lactate. Hypoxia, therefore, results in an increased formation of lac
tate from pyruvate (AsMUSSEN, 1950). As a measure of the degree of 

10 

S 

2 

100 ISO 2QII 

Fig. 1 

Mean arterial lactate concentrations in relation to heart rate during exercise in 
healthy men between 30- 39 years --- . The 95 per cent confidence belt for single ob
servations is marked----- (according to T. STRANDELL, 1964). 

The values for 3 asthmatic patients in this age group are marked x -- x, o- - - - o 
and <>-.- <> (COLLDAHL, PERNOW). 

oxygen deficiency, HUCKABEE (1958) used the calculation of "excess of 
lactate" (XL), i. e. the lacta te change exceeding that which is directly 
proportional to pyruvate changes. 

4. Body tissues. 

It was shown by CoLLDAHL (1943) that when guinea pigs are exposed 
to the simultaneous influence of oxygen deficiency and carbon dioxide 
in excess, sorne changes appear in the tissues that may be demonstrated 
as a lowered tissue respiration in various tissues both with the technique 
given by Warburg and with the methylene blue technique. It was possi
ble to show that the altered tissue respiration resulted from a deficient 
break down of certain substances essential to the intermediate meta
bolism. 

In 1960-64 it was shown (CoLLDAHL) that tissue damage also exists 
in patients with severe asthma. This was shown by studying the pattern 
of serum-enzymes in asthmatic patients with varying degrees of asthma. 
A case was described (1960), who had a severe asthma and was in a very 
bad condition when he entered the hospital. He was trated in different 
ways, and he was also given artificial respiration in order to make his 
breathing more efficient. After sorne time he was better and the enzyme 
values became quite normal. One year later he had a new attack of 
asthma. His condition deteriorated and he subsequently died. At this 
time the enzyme values were again elevated. When this patieht waE" 
examined post mortero no myocardial infarction could be found but 



Enzymes investigated 

All (S - GOT, S - GPT, 

S-LD, S-MD, S-OCT, 

S-ALD, S-ICD) ..... . 

S-GOT .................... . 

S-GPT ............... . 

S-LD .......................... . 

S-MD ........................ . 

S-OCT ....................... . 

S-ALD ....................... . 

S-ICD 

TABLE 7 

Number of asthma patients in per cent with a maximum enzyme value, 
one or more between : 

0-100 

24,4 

57 

68,4 

88,9 

88,1 

58,5 

67,5 

94,6 

100-200 

43,6 

30,8 

18,8 

9,9 

10,2 

28,7 

19,3 

2,7 

(The upper normal limit equals 100) 

200-300 300-500 

19,8 8,7 

7,0 2,8. 

7,0 3,4 

0,6 

1,7 

9,8 1,8 

9,0 3,6 

2,7 

500-1000 

2,3 

1,2 

1,2 

0,6 

0.6 

> 1000 

1,2 

1,2 

1,2 

0,6 

0.6 

Total number of 
patients 

investigated 

172 

172 

171 

171 

59 

164 

166 

74 

t 
::::: 
~~ 

::-

~ 

"' :: 
_:i 

-.. 
'< 

;¡ 

a: 
a.: 
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TABLE 8 

Normal ranges of serum enzyme activities por ml. 

Range 

Enzyme Regular units Relative units 

Aldolase (ALD) ............................................ . 
Glutamic oxalacetic transaminase (GOT) ......... . 
Glutamic pyruvic transaminase (GPT) .............. . 
Lactic dehydrogenase (LD) ............................ .. 

3-8 
8-30 
5-35 

Malle dehydrogenase (MD) .............................. .. 
140-290 

30-80 
0-6 

< 265 
Ornithine carbamyl transferase (OCT) .............. . 
Isocitric dehydrogenase (ICD) .......................... . 

l60 1 
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Fig. 2 

G.K. 
u out. J .•• '"2A'o 
&ltONCHiAL ASTHMA 

37-100 
27-100 
14-100 
48-100 
37-100 
0-100 
< 100 

O~dinate: l. Blood pressure.-2. 'l he severity of asthma (1 = mild, 2 = medium, 3 = 
severe).--3. U.nits of enzyme activity (100 is the upper normal limit). 

Abscissa: Days after admission in hospital (26.9 1960). 
Diagnos. : Asthma bronchiale + Tbc pulm sanata. 
G. K. Born 13 05 28. 
Asthma bronchiale since 1925. Since childhood also nose and eye troubles. Slight 

sensitivity to dust and animal dander. Shortness of breath especially when working. 
ECG normal (11th day after admissio.n). 
X-rays (lungs and heart) normal. (September 1960.) 
BSR 3 mm/hour 2nd day after admission. 

7 mm/hour 8th day after admission. 
29 mm/hour 14th day after admission. 
10 mm/hour 21st day after admission. 



'l'ht• effed of hmnt•hlnl IIHI.hma 011 hlood g·aHl'H, hiood t'h•t:ll'olyl <•M... :.1:11 

thc were changes in the liver (ccntrilobular nl'eroHIH), 'l'ht•HI:l llvc•l' 
(:hanges are with all certainty caused by insufficicnt gaH <~xehnn)(tl, 

The methods used for the enzyme detcrminations ar·c~ diH<~IIMI41'd In 
carlier papers (1960-1964). The results from determinatlon of tllff'twtlnt 

Ot!l>iNATE • u~in •• ~NrYM& ACTivíTY 
(100 ÍS THE UPPER NOR ... !Il LÍ,..IT) 

A8SCISSA: NUM8ER OF t>A95 tROM FÍRST 
ftaYHE TE S"'r, 

" GOT 

o---o GPT S.G. (r" 
o----------o 

~~~ 
t.-·-·-A 

LJ) 

lolll 

!!. o¡. u ,,., 1f'1~., UtfiÍ¡ 
II~ONtH!~~ .4&1'>tó!/Í 

1000 

8 00 

600 

m.... 
·----· ·---------· ·-·-·-· 

OCT 
AL\) 

!CD 

1<'1¡.:-. :1 

Ortlinatc: l. The scverity of aHthma (1: mlld, 2::- me•llnm, and :1 MllVt'l'll), ~. llniiA 
of enzyme activity (100 is the upper normal limitJ. 

Abscissa: Dates from the 23rd October 1959. 
Patient S. I. G. Born 25.7 1922. Journals No. 77A/59 an<.l 8!!99/59. 'l'lw Jllllic•nl l1111l 

asthma for the first time in January 1950 arter a respiratory infectlon. Hlllt'll 1 11••11 l11• 
has had asthma particularly in Autumn. In the midcUe of October JB5!J h<' hn.d rurlh•••· 
attacks of asthma. An X-ray of the sinuses of the nose on the 13th duy n.t'IIOI' tlllllll""l"ll 
was normal. An X-ray of the lungs on the 43rd Cty after admisslnn I'••V<•n.ll•d ~tll¡¡ld 
Ptnphysema. ECG on the 9th day was normal. Skin Test ncgative. 

Sedimentation rate 9 mm/hour (2nd day). 
5 mm/hour (19th day). 

Eosinophils reached a maximum of 23 %. White b'~~=>d Corpuscle Count vn.rl11ll hi'IW<H'II 

7 800 and 15 400. 
ACTH wns first given on the 29th October. No steroids WPI'<' g-lvt•n. 'J'ht1 l'lllllYIIIU 

pattnrn (']':' ng-es are se en from Fig. 3. 

blood enz.ynes can be ccen in table 7. The normal ranges of scrum f'll· 
zymes activities per mi are found in table 8. In the figures rclativc unltM 
have been nsed, where the upper normallimit for the differcnt cm:ymc'" 
was put at 100, since the units of enzyme activity diffcr conHidm·llbl,Y 
numerically (table 8). 

From table 7 we can see that 3·2 % of the patients had ut lClllHI 
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onc cnzyme value over 200 %. 12,2 % had at least one value more than 
300 ')(¡. 

The number of patients, who had at least one enzyme value more 
than 200 % of the normal value where one can reckon with a significant 
elevation, is very different for the different enzymes investigated. In 
this report the enzymes come as follows : 

S-ALD 13,2 %, S-GPT 12,8 %, S-OCT 12,8 %, S-GOT 12,2 %, S-ICD 
2,7 %, S-MD 1,7 %, S-LD 1,2 %. 

In those cases, where the patients have elevated enzyme values these 
are as a rule highest when the patients are admitted to hospital and 
during the first week of the hospital stay. When the patients get better 
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:~ ·,·,;,·:~:-··" ; ••• Ilii Jliiuni I1 lii 6L. 
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Fíg. 4 

Ordinate: l. Blood pressure.-2. The severity of asthma (1 = mild, 2 = med!um, 3 = 
severe).-3. Units of enzyme activity (100 is the upper normal limit). 

Abscissa: Days after admission in h<:lspital. (15.1 1963). 
Diagnos. : Asthma bronchiale + Bronchopneumonia. 
G. L. Born 03 04 13. 
Asthma since 1933 periodically. ~ weeks before admission (January 15, 1963) more 

asthmatic trouJ;!les. Last week not possible to perform any work. 
Sorne days after admission the patient became somnolent and cyanotic. Treated with 

artificial respiration from the 4th day for about 2 weeks. 
ECG ( 2nd day after admission) : almost normal, tachycardia 100/min. 

( 6th day after admission) : -<tlmost normal, tachycardia 135/min. 
No signs of myocardial infarction. 

( 9th day after admission): almost normal, tachycardia 110/min. 
(11th day after admission): almost normal, tachycardia 85/min. 
(17th day after admission): almost normal, tachycardia 90/min. 

Skin Test negative (13.3 1963). 
X-ray thorax (4th day) Small lung infiltrations right side. Heart normal. 
BSR 93 mm/hour (2nd day). 

24 mm/hour (36th day). 
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1 hP ''"~YIIII' vu.lues go down. If thc patient aubHcqucnlly huH mot'l' Mt•Vt't't' 
ltfltl huuilll~ ti'Oubles the values may rise again. 

111 IIHI.hrnatic patients it is not oniy the degrec of brcat.hing uiJ'flcuJI,V 
11111 11 h~o t.hc duration of respiratory insufficiency that is of impol't.IUHIU 
l'ot' Uw onzyme pattern. One of our patients, who had a ~:~uddlm und vm•y 
l'ltwm·o uttack of asthma and died within the first 24 hour·~:~ nft.ot• t.htl 
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Fig. 5 

The fÍ-equency of elevated blood enzyme values (S-GOT, S-GPT, S-LD, S-OCT, H-i\ 1.11, 
S-ICD) in three different series of patients with asthma bronchiale, myocardlal lul'rc.r·c•· 
tion and peptic ulcer. For each patient the hlghest value of any of the blood on¡-.yuu·~ 
investigated determined the group to w,hich the patients should belong. 

Ordinate: Enzyme value. 100 is the upper normal limit. 
Abscissa: Asthma bronchiale: 100 = 172 patients. Myocardial infarction: 100: ~ 01 Jlll· 

tients. Peptic ulcer: 100 = 30 patients. 

breathing trouble started, had no elevated enzyme values. Further fllt· 
tients with severe enphysema need only slight aggravation of breuthin~ 
difficulty in order to ohtain a pathological enzyme pattern. 

Fig. 2-4 show different types of enzyme patterns in asthmatic pn· 
tients with from slight to severe asthma. 

Fig. 5 shows graphically the frequency of elevated enzyme valuoH 
(all investigated) in bronchial asthma, myocardial infarction and pcpt lt~ 
ulcer. 

Therefore tissue damage occurs in connection with severe asthmnt.h~ 
troubles of longer duration, just as in experimental asthma in .guilwu 
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pigs. A definite elevation of S-OCT proves the existence of liver damage. 
It is of interest, that, according to the only earlier report of enzyme 

determination in asthma I know (STEINMANN, WIDMER, KAMMER) the 
diastase, the only enzyme investigated by the authors mentioned, was 
elevated in asthmatic attacks. I have never found any elevation of the 
diastase even if the patient had strongly elevated values of s-GOT, 
S-GPT, 8-LD, S-OCT and S-ALD. 

The serum values of such enzymes as .S-ALD, S-GPT, S-OCT, S-GPT 
are therefore not infrequently elevated in patients with severe asthma, 
especially in cases of long duration. Generally this indicates tissue da
mage, that can be caused by the insufficient gas exchange. 

An elevated GOT value in a patient with severe asthma does not 
primarily indicate that there is simultaneous coronary obstruction, but 
usually indicates tissue damage that can be caused by insufficient gar. 
exchange. 

Strongly elevated enzyme values in patients with insufficient gas 
exchange often indicate that the patients are in a bad condition and 
may need artificial respiration in order to have the pulmonary gas 
exchange normalized. 

SUMMARY. 

In bronchial asthma the tensions of oxygen and carbon dioxide in 
the blood are often changed. 

The disturbances of the íblood gases can provoke changes in blood 
electrolytes, acid base balance and the different tissues of the body, 
especially the lher. These changes can be so pronounced that they are 
incompatible with the continuance of life. The disturhances therefore are 
to be normalized as soon as possible by therapeutic means. 
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AUSWIRKUNGEN DES CHRONlSCHEN BRONCHI.ALASTHMAS 
AUF HERZ UND KREISLAUF 

H. V ALENTIN. 

Medlzinische Universitatsklinik, KOln, Deutschland. 

Das Asthma bronchiale definieren wir im deutschen Sprachgebiet als 
Krankheitsbild, bei welchem es infolge funktioneller Obstruktionen im 
Bronchialsystem zur Stenoseatmung kommt. Diese Behinderung der 
Atmung wird subjektiv als Dyspnoe empfunden. Objektiv imponieren 
vor allem die VerUingerung des Exspiriums und die trockenen Rassel
gerausche wie Giemen, Pfeifen und Brummen. Auf die verschiedenen 
ursachlichen Faktoren kann hier nicht eingegangen werden. 

Das Asthma bronchiale tritt in seiner reinsten Form als akutes An
fallsleiden mit beschwerdefreien Intervallen auf. Nach Jahre-bis Jahr
zehnte-langer Dauer der Anfallsrezidive führt die begleitende zeitweise 
Longenblahung dann unter fortschreitender Schwachung des elastischen 
Lungengerüstes zu anatomischen Alterationen der Lungen, die schliess
lich fixiert werden und irreversibel sind. Der Endzustand ist das gene
ralisierte, chronisch substantielle Lungenemphysem. In diesem Stadium 
spielen ausser fuktionellen Momenten morphologische Storungen eine 
vorherrschende Rolle. 

Neben diesem akuten Asthma bronchiale, welches zunachst intermit
tierend verlauft, existiert die chronische Asthmakrankheit. Auch sie ist 
charakterisiert durch Stenoseatmung und exspiratorische Dyspnoe, 
a'l::er oft ohne Anfallscharakter, dafür mit standig vorhandenen, wech
selnd intensiven Beschwerden. Die übergange zur asthmoiden Bronchi
tis, welche von Anfang an chronisch verlauft, sind fiissend. Beide führen 
schliesslich ebenfalls zum generalisierten, chronisch substantiellen Lun
genemphysem. 

Eei der Diskussion ü.ber die Auswir.kungen des chronischen Bron
chialasthmas auf Herz und Kreislauf stehen somit zunachst ein Dehn
ungsemphy:Jem und dann spater das generalisierte~ chronisch substan
tielle Lungenemphysem im Vordergrund. In diesem Stadium finden wir 
elne erhebliche Einschrankung des Lungencapillarbettes und eine res
piratorisch tedingte Mangelbelüftung der Lungenalveolen als charak
(~ristische Folgen. Sie bewirken eine pulmonale Hypertonie. Auf Grund 
dieser chronisch erhornten Druckbdastung entwickelt sich scihliesslich 
cin chronisches Cor pulmonale. _ _. 
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Einjge Abbildungen aus unscrem ArbcitskreiH urn 1\N 11'1'1 N(~ mliJ{~II 
diesen A:blatif verdeutlicheq. 

Abbildung 1 zeigt den Bcg~nn eincs akutcn aHthmathwht!ll Anfttli11M 
im Spirogramm. Charakteristisch sind die plotzliche Vm·Hchit,I.Junu dttl' 
Atemmittellage um 900 ccm zur inspiratorischen Scilll hin un<l lllt1 
schwere Dyspnoe in Forro der undulierenden Ventilation. Nuch Bt'CJII· 
chovydrin-Gaben bilden sich die Zeichen schnell zurüclc. 

Abbildung 2 demonstriert die Auswirkungen von ValHulvn-Vm·Mn· 
chen gegen 30 bzw. 60 mm Hg a uf die Lungencapillarcn. Diese PreHttdrtwlc· 
übungen konn~n als extreme Modelle eines Volumen pulmonum nulctum 

Ab. i 

gewertet werden, wenn auch andere Mechanismen noch eine wesentlicht• 
Rolle spielen. Wie durch die gleichzeitige HerL:katheterung nachweiHbnt• 
ist, kommt es zu entsprechend grossen Drucksteigerungen in den Pul· 
monalcapillaren. 

Die Abbildungen 3 und 4 geben Aufnahmen von selektiven Lungon
angiogrammen bei einer Normalperson wieder. Charakteristich sind 
zunachts die zahlreichen grosskalibrigen mittleren Lungenartericn mlt. 
astformigen Verzweigungen. In der nachsten Phase wirkt die Wipft,J· 
fülle des peripheren pulmonalen Gefa.ssbettes eindrucksvoll. Es isl duH 
normale Bild der intakten und voll flinktionsfahi.gen Lungencapilhmm. 

Die Abbildungen 5, 6 und 7 demonstrieren das Verhalten der J .. unlo{c•ll· 
gefasszeichnung bei hochgradigem Lungenemphysem. Auffallig Hintl dl11 
erhebliche Ektasie der zentralen Pulmonalarterie, die Verschmlllm·uiiU 
des Kalibers und das besenreiserartige Muster der mittlercn l'ulruonnl
arterien sowie das weitgehende Fehlen des CapillarbettcH. 1 .¡(lbt'l'tt" 
kommt als Wipfeldürre der peripheren Lungengefasse zur Dnr·Ht.tiiiiiiiJt. 

Da;.s chronische Cor pulmonale al8 A uswirkung ei~Y~,C,<t r:/t:rrm·/.,wtlwn 
Bronchialasthmas entwickelt sich im allgemeinen ausgesprochcm ln.IIJ,f· 
sam und spat. Es ist das Endergebnis eines Jahre- bis Jahrzehntc-hm¡.;-tm 
Krankheitsablaufs und wird deshalb meist erst im Alter von 15 biH 01\ 
Jahren beo'bachtet. Wir verstehen unter dem chronischen Cor pulmo· 
nale die Veranderungen am rechten Herzen, welche als Folge einor lnnJ{· 
dauernden Mehrarbeit des Herzmuskels auf Grund der erhiihton Wl· 
derstande im kleinen Kreislauf auftreten. Es ist zuerst die Hyportrophlu 
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des rechten Ventrikels, dann seine Dilatation und schliesslich die In
suffizie,nz. 

Subjektiv beginnt der Patient im Verlauf dieses Geschehens zusatz
lich über Herzsensationen zu klagen. Objektiv findet sich dann haufiger 
eine Sinustachykardie. Man hüte sich aber davor, jede Tachykardie bei 

Ab. 2.-Druckveranderungen i.n den "Lungenkapillaren" unter den Bedingungen des Press
drucks. Die in Abb. 1-7 mit A gekennzeichneten Kurven wurden bei einem Pressdruck 
von 30 mm Hg, die mit B bezeichneten Kurven bei einem Pressdruck von 60 mm. Hg ge-

schrieben. ("PC"-Druck nach der Pressdruckprobe in Abb. 1 B; 7,4 mm Hg.) 

den ohnehin vegetativ-labilen Asthmatikern als Ausdruck einer orga
nischen Herzlasion zu bewerten. Ein niedriger Blutdruck, ein starkerer 
rechter Ventrikel mit sichtbaren oder tastbaren epigastrischen Pulsa
tionen, ein verstarkter 2. Pulmonalton und oft leise Herztone sind wei
tere Hinweise. 

Rontgenologisch lmnn die Beurteilung der Herzsilhouette zu falschen 
Schlüssen führen. Hinter dem haufig ausgesprochen schmal und lang
gestreckt erscheinmden Herz-Gefass-Band kann sich eine betrachtli
che Hype!trophie der rechten Kammermuskulatur verbergen. Emphy
sem und :zwerchfelltiefstand tragen dazu bei, dass die effektiv vorhan
dene Vergrüsserung des Herzens niclht in einer Verbreiterung seines 
Schattens zum Ausdruck kommt. Ein vorspringender Pulmonalisbogen · 
und verstarkte Hiluspulsationen sind in diesem Zusammenhang immer 
bemerkenswert. 

Die EKG-Untersuchung ist für die Diagnostik des chronischen Cor 
pulmonale nicht so ergiebig, wie man gemeinhin annehmen sollte. Die 
Zeichen und Befunde sind, wenn vorhanden, zunachst nicht für das Cor 
pulmonale, sondern f.ür die rechtsventrikuUire Hypertrophie charakte
ristisch. Dabei sei daran erinnert, dass letzture im EKG deutlich erkenn
bar wird, wenn das Verhaltnis zwischen den Muskelmassen der rechten 
und linken Kammer etwa· 1:1 betr.agt oder zu Gunsten der rechten 
Kammer überwiegt. Nach DoNZELOT und Mitarbeiter, sowie ScHMIDT un
terscheidet man auf Grund von Studien über Hamodynamik und EKG 



vt•t•,;t•hl~·dmw Ursachen und Formen sowic nach Hor.zMANN dt•ol 0t'lllll1· 
1,\'f'l'll 1111 Ji~I\G, 

/Jit· ;tiJ#Jildung 8 bringt eine schematische Darstcllung dcr C~lt·~tlll 
hu ttttl'lllll.lcn Brustwand-EKG (a) und bei Rechtshypcrlrophlo (b). Die, 

Ab. 3 Ab. 4 

Ab. 5 Ab. 6 

Kennzeichen einer extremen Widerstandshypertrophie finden sich bol c. 
In der speziellen Situation des chronischen Bronchialasthmaa und 

des ausgepragten Lungenemphysems handelt es sich um eine Wldcr· 
~:~tandshypertrophie mit vermehrter Druckarbeit der rechten Kammot• 
ohne Entlastungsmoglichkeit sowie um eine rechtsventrikuHire HyJIOI'· 
trophie mit Vektorprojektion nach rechts hinten. Neben der reinen By· 
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pertrophie sowie meist sekundar auch Dilatation der rechten Kammer 
sind eine Steilstellung des Herzens, eine Rückwartsverlagerung der 
Herzspitze und eine Drehung um die Langsachse im Gegensinne der 
Uhrzeigerbewegung zu nennen. 

In diesem Zusammenhang sei daran erinnert, dass ganz allgemein 

Ab. 7 

die wichtigsten ele.ktrokardiographischen Zeichen einer durch Mehrar
beit verursachten Herzhypertrophie folgende sind: 

1. Die Grossenzunahme der Ausschlage der Erregungsausbreitung 
und die Verbreiterung der Zone grosser R-Zacken. 

2. Die Drehung des Summationsvektors von QRS in der Frontal 
und Horizontalebene. 

3. Die Verlangerung der QR-Dauer .. 
4. Die .Anderung der Erregungsrückibildung. 
Lage-und Dreh-Bewegungungen des Herzens kommen im EKG vor 

allem in den Ex.tremitaten-Ableitungen zum Ausdruck. Eeine Drehung 
um die Langs- oder Vertikal-Achse verandert den EKG-Typ wechsel
sinnig, d. h. eine Drehung nach links ruft einen Rechtstyp hervor und 
umgekehrt. Drehungen um die transversale Achse lassen oft unbestimm
bare oder tüberdrehte Typen erscheinen, wobei an der vorderen Brust
wand die s-;zacken überwiegen, wenn die Herzspitze mehr hinten liegt. 

Folgende Zeichen dürfen in Praxis und Klinik bei der üblichen EKG
Einzeluntersuchung als Kriterium einer rechtsventrikuliiren Hypertro
phie gelten: 

1. Eine grosse schlanke R-Zacke in den rechtspriikordialen Ablei
tungen. Nur wenn die R-Zacke oder R'-Zacke gr·osser als die S-Zacke 



htl, ~l'llltjt ntiudt!Hlens 1/2 mV miH~t und nicht gl(!ldJzt~lt.hlJl t•ln Ht•IH•II
Iwtltlcll'h ht•t-~teht, dann spricht dal3 Kurvenbild unmittvlbm· flh· UIIIU 

lt••••htt~h,Ypl't'l.l'ophie. Diese R-Zacke aolljedenfalls grlil:4scr o.IK tilo lt1 clc11' 
A lllt•lt ttii~Ht'l'ihc weiter link.s gelegenen R.:Zacken scin (Ableltung V"' V • 1. 

~!. BP:t.cichnend für eine Rechtshypertrophie ist in don prlikonlht· 
11111 AhiPÍt.ungen eine Zunahme im R/S-Verhiiltnis von Zinlcs naoh rrml/.l.,'f. 

! 4_;_ -v- .-\---
QR 11 ..AJV-- -"-'\-- -\,-

QR 
!II~~~ .... .. 

" ~-'' y, ~- a /IR -vJ.- ---"--- --{'-
QR 

QR V¡~~-A-
' ' 

~JL 
" 

/!.; ~ vr-- --"r-
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1 

y Yeiv-++ 
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1\ h. 8.-Schematische Darstellung der QR-Zeit im normalen Brustwand-Ekg (a) u mi lu•l 
ltechtshypertrophie (b). Kennzeichen der "extremen" Widerstandshypertrophie in o, ch•l' 

Anpassungshypertrophie in d, der Volumenhypertrophie in e. 

Nach links nehmen die R-Zacken an Grosse ab, die S-Zacken dagegon 
zu. Es handelt sich um das sogenannte Wilson-Phanomen. 

3. Bei einer vertikalen Herzachse gilt auch eine grosse R-Zaclce in 
der Ableitung aVR als .Zeichen einer Rechtshypertrophie. 

4. Wenn keine LeitungsstOrung besteht und die QR-:Zeit bestimmbo.r 
ist dann wird man eine Rechtshypertrophie annehmen müssen, solbald 
die Differenz von QR in Ve minus QR in V1 aufgehoben oder ncga,ti11 
wird. 

Es sind noch zahlreiche weitere EKG-Zeichen und -Relationcn be•· 
schrieben worden, die sich aber fast samtlich auf diese Grundkriterlc•n 
einer Rechtshypertrophie zurückführen lassen. RechtsventrikuUI.ro mHI 
Sternal-Ableitungen konnen weitere Aufschlüsse bringen. 

Für das chronische Cor pulmonale sind noch folgende Zcichm·t lul'/. 
tJberlastung des rechten Vorhofs und bei Leitungsstorungcn von In· 
teresse: 

1. Ab•weichung der elektrischen Achse nach rechts uncl AuHlJU· 
dung eines Rechtstyps. Diese soll nur zur Diagnose der Rcchtshyp<'l'· 
trophie herangezogen werden, wenn gleichzeitig andere EKG-Zoichtm 
für eine solche sprechen. 

2. Partielle oder totale Rechtsschenlwlblockbildnr konnon nuf. 

Ul 
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trcten Es besthet jedoch keine Abhangigkeit zur Schwere der pulmo
nalen Hypertonie oder der Hypertrophie .. 

3. N egative T-Zac.ken rechts priikordial. 
4. Veranderungen der P-Zacken) und zwar prominente spitze Vor

hofzac.ken in den Extremitaten-Ableitungen II und III und in aVF. 
Weiter hohe, meist diphasische P-Zacken rechts pr:akordial mit zuerst 
hohem, spitz positivem, dann kurzem negativen Anteil. 

Auch eine Einteilung der Rechtshypertrophie im EKG nach Schwe-

V V Y V 
.1 

EF\h\ h::klun~tstelne dea Furmblldea von QRS In der Abl. V, be1 elner Wldetatand-. 
hyperln~phoe der rec:hten Kanuner (Nad'l J Schmt4t, 1111 1 

Ab. 9. 

regraden ist erfolgt. Hierbei ist für den Entwicklungsgrad der Rechts
hypertrophie der Stand des Umbaues von QRS in den prakordialen 
Ableitungen ein klinisch brauchbares Mass. 

Die Abbildung 9 demonstriert ein Schema. 
Eine Rechtshypertrophie ersten oder leichten Grades liegt dann vor, 

wenn im Schosse von S rechts prakordial eine zweite R-Zacke er
s~heint. Von einer Rechtshypertrophie zweiten, massigen oder mittel
schweren Grades spricht man, wenn die R'-Zacke in Ableitung V1 grosser 
als die vorausgehende R-Zacke geworden ist, wenn links prakordial 
S-Zacken erscheinen und die übergangszone nach links verlagert ist. 
Eine Rechtshypertrophie dritten oder schweren Grades wird dann diag
nostiziert, wenn annahernd eine Umkehr des normalen Formbildes 
erreicht ist und die R-Zacke in Ableitung V1 oder VaR den QRS-Typ 
bestimmt. Es liegt dann eine Rechtshypertrophie von der Star~e der 
linken Kammer vor. Eine Rechtshypertrophie vierten oder extremen 
Grades wird dann angenommen, wenn das Formbild grosser R-'Zacken, 



w·l'ul¡::t von ncgativen 'r-Zackcn, ~:~ich von reeht.H pl'll.lwt·•llnl hh• r.m· 11111 
t lt•rt•n Ableitungsreihe erstreckt. Diese Grudcint.dhlll¡.;' ¡.;-lbt. n111'11 11111'11 
llll'll't'<m Erfahrungen eine recht gutc Au~:~kunft Ubtn· dt•n Hdt'Wl'I'••Mt'•u1 
dt'l' Jtechtshypertrophie. 

ni.c Bcdeutung des chronischen Cor pulmonalc wurdc bd 120 l'nlh'll· 
lt•ll mit einem chronischen Bronchialasthma bzw. nachfolgt•ndt•n IJIIIl· 
l~l'ttemphysem überprüft. Die weitaus überwiegende Zahl dcr· J't•obntult1 11 
tmttc ein Alter zwischen 30 und 75 Jahren erreicht. BerUckKicht.II{UIIM' 
fandcn nur Patienten mit einer mehr als 5 Jahre laufendcn cinduut.IJ{I'Il 
Anumnese. In Einzelf.allen betrug sie mehr als 25 Jahrc. Dio obou nul'
gcführten Kritcrien der rechtsventrikularen Hypertrophic im ll:I\C 1 
stnncltm h1•i dicscr Analyse zur Diskussion. Einzelne odcr mchrN'(' 11111· 
wt,IHt• l'iir cin chronisches Cor pulmonale fanden wir in insgcanml 27~,, 
dl't' l•'iille. Bei weiteren 9% war das Ergebnis der EKG-~JX}llnl'llllon 
l't'llJ.Cikh. Die zusatzliche Untersuchung mit rechtsprakordiulon Ullcl 
Hl.tlt'tiiii-Ableitungen in den negativen Fallen konnte bei einer Wtllt.t•t•t•ll 
ldl'ltll·n Gruppe zusatzliche Hinweise für eine Rechtshypcrt.rnphlt' 
llt•l't '1'11. 

In den ersten 10 J abren eine.s anfall~artigen Bronchialasthma wnrtm 
di!~ EKG-Zeichen ausserst selten. Erst mit Iangerer Laufzeit und nll· 
nüihlicher Entwicklung cines ausgepragten Lungenemphysems nnhm 
das Cor pumonale an Haufigkeit zu. Die Dauer des Krankheitsgcscho
hens hat somit eine erhebliche Bedeutung. Aber auch das LebensaltN' 
und die noch gerforderten Arbeitsleistungen im beruflichen Allln¡.;
:-;cheinen einen Einfluss auszuüben. Mehrere altere, seit Jahren wcitgtl· 
hend inaktive Patienten zeigten trotz langer Bronchialasthma-Anum
nese keine Hinweise für ein Cor pulmonale im EKG. Bei der kritischnn 
Analyse der Gesamtsitua.tion müssen selbstverstandlich auch die Vcr
haltnisse des linken Ventrikels und die eventuell zusatzlicihen Druckbt!· 
lastungen durch cinc Altershypertonie berücksichtigt werden. 

Die Auf.schlünss·clung der EKG-Hinweise für ein cor pulmonalc nnr.h 
dem jeweiligen Schweregrad zeigte, dass bei einem chronischen Br·on
chialasthma weitaus überwiegend Rechtshypertrophien erstcn odt•r 
leichten Grades, bzw. zweiten, massigen oder mittelschweren Gmdo" 
verursacht wurden. Eine Rechtshypertrophie dritten oder schwllt't'll 
Grades kam nur in ganz seltenen Einzelfallen zur Beobachtung. 

Abschliessend zeigen die hier diskutierten Auswirkungcn dt•R eht·o· 
nischen Bronchialasthmas a uf Herz und Kreislauf wiederum dio f'llr· 1'1'11" 

xis und .Klinik so bedeutsamen engen Beziehungen zwischrn Al rtllllll( 
und Zirkulation auf. 



BERUFSBEDINGTE SENSIBILISIERUNG BEIM BRONCHIAL
ASTHMA 

W. GRONEMEYER 
Aus dem Allergie-Forschungsinstitut und der Asthmaklinik Bad Lippspringe 

(Chefarzt Dr. med. W. GRONEMEYER). 

Unter den exogen-allergisch bedingten Asthmaformen und ihren 
.Aquivalenten nimmt das berufsbedingte allergische Bronchialasthma in 
vielfacher Beziehung eine Sonderstellung ein. Diese Unterschiede sind 
zugleich Anlass und Berechtingung, das professionelle allergische Bron
chialasthma einer gesonderten Betrachtung zu unterziehen. Dabei halte 
ich es in diesem übersichtsreferat für meine Aufgabe, einen zusam
menfassenden Bericht unserer heutingen Kenntnisse zu geben, der 
sich auf das Grundsatzliche beschrankt. Ich muss daher notgedrungen 
darauf verzichten, einen überblick über die umfangreiche Literatur 
und die vielfaltige, z. T. 1ausserst wichtige und interessante Kasuistik 
zu geben. Eine solche Darstellung ware vielmehr das Anliegen einer bi
bliographischen Bearbeitung meines Themas. Ich bitte daher um Ihr 
Verstandnis, wenn ich mich auf wesentliche Gesichtspunkte der Patho
genese und A.tiologie, sawie einiger diagnostischer und soziologischer 
Probleme beschranke. 

'Wenngleich die allergische Pathogenese nur eine der moglichen 
Entstehungsweisen des profe.ssionellen Asthma darstellt, so ist die 
Vermutung berechtigt, dass diese thematische Beschrankung bewusst 
getroffen werden musste. Der Grund hierfür dürfte in erster Linie da
durch gegeben sein, dass das allergische professionelle Asthma im Gegen
satz zu dem primar chemisch-irritativen (toxischen), wie besonders aber 
zu dem physikali~ch-irritativen (durch Warme, Kalte und durch inerte 
Staube) bedingten Asthmaformen ein abgerundetes klinisches Bild, eine 
zuverlassige und zumutbare Diagnostik, kausale therapeutische Mo
glichkeiten wie auch gesicherte Grundlagen für eine sozialrechtliche 
Beurteilung (Entschadigungspflicht) besitzt. Ich kann daher die den 
nicht allergischen professionellen Asthmaformen heute noch anhaftende 
vielfaltige Problematik hier übergehen. 

Im Gegensatz zu dem "spontanen" allergischen Bronchialasthma 
durch Sensibilisierung gegen Antigene unseres "natürlichen" Lebens
raumes ist das professionelle allergische Bronchialasthma durch beson
dere berufsspszifische Stigmata gepragt. Denn unter dem Aspekt einer 
moglichen Sensibilisierung unterscheidet sich das Berufsmilieu im we
sentlichen in zweierlei Hinsicht van unserem natürlichen Lebensraum: 



l. Durch die spczielle berufsbcdingtc Nxpositlon. 

~. Durch die antigene Patenz und AggressivitJlt dl'l' wt•.twhl•••h•llt'll 
A rlwitsstaffe. 

Die Expasitian geg.enüber dem Arbeitsstaff ist in cr·stl'r Llnh• thu·d• 
die zri,tliche Dauer ausgezeichnet, d.h. durch die mel,¡¡t monnt.t•· 111111 
jn.hrclang sich standig wiederhalende Begegnung mit dt•m Ant.IK·l'll, 1111 
(kgcnsatz zu vielen spantanen Sensibilisierungen durch irJ{l'tlllt•ln O••lt1· 
genheitsantigen gesteht beim prafessianellen allergischen Bnuwhln htHI h · 
ma eine kontinuierliche Expasitian. Den konstanton J;JxpoHIUonHht•tllll· 
gungen, die das Arbeitsmilieu mit sich bringt, ist der Werktllth~t, mlt ,,,,¡. 
ncr 1Jari.abkn stets schwankenden individuellen Di.'IJIO."'i.tüm. IHIKt'IWI 11'.1. 
Dieso it~t.---wcnn auch van Fall zu Fall in Bezug auf die ald.w•llt• "hlulu
KIH<~ht· St.immung" wechselnd und im Stellenwert ihrer cinzehwn l•'nldu· 
rt•·n (In f<~kt, interkurrente Erkrankungen, psychiscihe VcrfuHHUIIJ.I', t111'. 1 
l<nmn ahgrenzbar-entscheid~nd für die Realisierung dc.s SenHibiiiHico · 
I'IIIIJ.:'Hinmines, bzw. für die unterschiedliche Dauer der Expo~:~ltlontt:t,t•l· 
!1•11 hiH zum Auftreten manifester Erscheinungen. 

A IIHHCr der Kontinuitat des Antigeneinstrames in Verbindung mil dt•l' 
w•·•~ll:-;clnden vdiod'ispositionellen Sensibilisierungsbereitschaft i.~t dio 
profcssianelle Expasitian gegenüber gewerblichen Antigencn wciterhln 
und wesentlich gekennzeichnet durch ihre besondere Intrn.<ti.Uit. ::-;¡¡o 
ist bedingt durch den technischen Arbeitsvorgang, durch die spm:id!C'll 
Verhaltnisse des Arbeitsplatzes und schliesslich durch den Weeh1:1el und 
Wandel der Arbeitsmethodik. Die Erhebung der Anamncsc hat dn.lwt• 
besanders zu achten a uf die genaue Erfassung des A r1wit.~vo·ryanr¡r·.'l 
Sie darf sich keinesfalls mit allgemcinen BcrufHb<'?.eiehnung<•n wit• ctwll 
"Weber" begnügen. Denn hieraus iHt. nicht <'rsiehtlieh, W'.•lche ArhPit~
staffe verarbeitet werdcn. ob ctwa RohH<'ide oder entbnstde Rr.jdc, oh 
Kunstseide, ab .gefiirbt.e odcr ungcfiirhe Hcide, ob Wolle odcr Bnum· 
walle, ab Kunststoffc u. a. mohr. Die Anamr.esc muss fcrnC'rhin die HIH'· 
zicllen Vcrhaltnissc am jcwciligcn Arlwitsplatz, wic Klimati~ücrung, Rl'· 
lüftung. Staubentwicklung etc. berücksicht:gen. Von grasser Wicht.igiH•I t 
sind z.B. die in dem gleichen Industriezweig van Betrieb zu Bctricb wt·t~h
seelden Einrichtungen des Arbeitsschutzes, wie etwa das VorhandenHPin 
van Absaugvarrichtungen und anderen teclmischen EinrichtungPil, l•~ltl 
bekanntes Beispiel ist das Backerasthma. das in Kleinbetricben WC'J.:'t'll dl'l' 
man~elnd~n technischen Ausrüstung weitaus haufigcr in ca. 44''i·, In 1110· 
dernen Grassbetrieben hingegen nur in ca. 25% auftritt. Trob: J.:'l'lltulll 
cher Anamneseerhebung wird in vielen Fallen in Anbctracht. dt•H Hl lludl" 
gen Wandels der Arbeits-und Fabr;katians-methoden Howlo dt•t' 1':111 · 
wicklung neuer 'Werk-und Arbeitsstaffe eine ArbrUsrJ/ntzlw.'l·/t•hllyullf/ 
nicht zu umgehen sein. Die Arbeitsm.ethodih selbst erHt<'llt hll.ui'IJ.:' I'I'HI 
die massivcn Expasitionsbedingungen, die zur Entstchung Pin<•s JII'OI't•li· 

sianellen allergischen Asthma führen, wie etwa die VPrW<'tHhlllJ.:' von 
Spritzpista1en beim Auftragen van Farben, oder die V<•rst.ii.ubnng vo11 
Arbeitsstaff.en durch Düsen z. B. im DruckercigcwPrbe. od<'r dll' mmc· 
sive Staubentwicklung an den verschiedenartigsten ArbcitspUltr.en, 1.. H. 
in den Schleifereien der Holzindu:strie, in Verladc-und Lng-<'rrllttnwn 
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in Silos, in Kardenraumen, in der Jute-und Hanfindustrie, in landwirt
schaftlichen Betrieben, in Mühlen-und Backereibetrieben und vielen 
anderen 'Industriezweigen. In Anbetracht dieser besonderen Exposi
tionsverhaltnisse, die durch das Berufsmilieu gepragt sind, hat Hansen 
daher mit Recht das professionelle allergische Asthma als eine 
"aufgezwungene" Sensibilisierung deklariert. Hieran vermag auch die 
Tatsache nichts zu andern, dass die konstitutionellleicht Sensibilisierba
ren der massiven professionellen Exposition besonders rasch und schnell 
anheimfallen. Dies spricht nicht, wie so haufig gedeutet, gegen sondern 
vielmehr für den erstrangigen Stellenwert, der dem expositionellen Fak
tor für die Entstehung des professionellen allergischen Asthma zukommt. 

Neben der Exposition ist die oft vorhandene hohe Antigenpotenz vie
ler Arbeitsstoffe für das Zustandekommen des professionellen allergi
schen Asthma van besonderer Bedeutung. Sie drückt sich aus in der gra
duellen Auspragung des Sensibilisierungsgrades) der sich durch die sog. 
"Hauttitration", d. h. Intracutantestung in steigenden Antigenverdün
nungen (meist Zehnerpotenzen) zur Darstellung bringen Iasst. Bei ver
schiedenen bekannten professionellen Antigenen sind Hauttitrationswer
te van 1:100000 an aufwarts bis zu 1:10 Milliarden (10-10 ) beobachtet 
worden, -ein Umstand, der bei der Diagnostik zur Vermeidung van 
Schockzwischenfallen der Berücksichti.gung bedarf. Ich nenne nur einige 
solcher Antigene: Gummi arabicum, Rohkaffeebohnenstaub, Baumwoll
samen und Leinsamenstaub, die verschiedensten Insektenstaube un tieris
che Antigene wie z. B. Heuschrecken, Küchenschaben, Mehlkafer und
Motten, Milben, Askarisantigen, Schlangengiftantigen, Muschelschalen
antigen, ferner verschiedene pflanzliche und Futtermittelantigene, Soja, 
Luzerne, ~ykopodium und viele andere mehr. Wichtiger jedoch als die 
graduelle Auspragung einer Sensibilisieruhg erscheint mir für die Cha
rakterisierung eines Stoffes als professionelles Antigen die Ermittlung 
des sog. Sensibilisierungsindex. Hierunter versteht man die prozentuale 
Anzahl der Sensibilisierten zur Gesamtzahl der Ex.ponierten. Er 'betragt 
z.B. bei der Rohseidenindustrie etwa 26%, bei den Mehlberufen (je nach 
Arbeitsverhaltni.ssen) zwischen 26 und 44%, für das Gummi arabicum 
zwischen 30 und 55%. bei den berufsbedingten Insektenallergien meist 
über 50% bei Lycopodium (Gummiindustrie) ca. 20%. Als gemeinsamer 
klinischer Ausdruck van Sensibilisierungsindex und Antigenpotenz ist 
der bei einer Reihe van professlonellen Anti~enen anzutreffende "kollek
tive Befall" unter der exponierten Arbeiterschaft, ja u.U. sogar der 
Umwohnerschaft anzusehen,-sog, "endemisches Asthma"-wie uns das 
Beispiel der Ricinusbohnenstauballergie lehrt.--Systematische Unter
suchungen zur Ermittlung des Sensibilisierungsindex stehen leider für 
viele Berufsgruppen und Industriezweige noch aus, bilden aber für die 
Zukunft eine wichtige Grundlage für die Beurteilung der versicherungs
rechtlichen Zusammenhange. 

Der Antigenkatalog der professionellen Antigene ist so umfangreich, 
dass eine Einzelaufzahlung hier nicht erfolgen soll. Einen überblick über 
die hauptsachlichen Misrcha,ntigone sowie einige besonders wichtige be
rufliche Solitarantigene soll nachfolgende Tabelle vermitteln: 
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Baumwoll:;taub 
Insektenstaub 
RicinusbohnenHtaub 
Rohseidenstaub 
Gummi arabicum-Stauh 

1 >lt• < :t~genüberstellung von Mischantigenen zu SolitiirantigPtWII bt'" 
Jll'lllldt·l Hioh durch die Tatsache, dass bei den sog. Mischantigenon hllu· 
rllt( /tt.¡'·Pi.rTlc .Zusatze und obligate Verunreinigungen zu eincr pr·oft~KHIO· 
tu•lll'tt :-;,·nsibilisierung fÜhren konJ;Ien, was bei der Diagnostik Bm·l\dt· 
~ll'ltl igung finden mus.s. Darüber hinaus ist im Schrifttum dcr Ietztt•n 
.Jult ,.,. rncist an Hand von Kasuistiken über professionelle inhala ti ve St•ll· 
Hihilisierungen gegen folgende Anti.gene berichtet worden, von dcncn ich 
nw· die wichtigsten hier aufz.ahlen mochte: 

1. Metalle: Platin, Chrom, Vanadium, Beryllium, Nickeltetrucnr
bonyl und Kobalt; 

2. Tierisohe Antigene: Schlangengift, Haarstaube von Labornto
riumstieren (Meerschweinchen, Hamster, Ratten, Mause), Küchensehn.· 
bcn, Mehlkafer, Mehlmotten, Milben, Ascaris, Hirschhaare, Hasenham·<•, 
Muschelschalen (Knopfindustrie); 

a. Pflanzlichc Antigcnc: Luzerne, Soja, Lykopodium (GummiindUH· 
trie), Narzissen- und Tulpenzwiebeln, Bekunistee; 

4. Chemikalien: Insektizide, Naphthochinon, Epoxydharzc, l~'or
maldehyd, Turbinen61 (.Zahnarzt). 

Diese Vste macht keineswegs Anspruch auf Vollstandigkl'it. und 
bedarf einer standigen Erganzung. Zugleich ist sie ein eindeutignr· Bt~· 
weis dafür, dass die Zahl derartiger "aggreRsiver" Antigenc keilwHWI'f,(H 
"gering" ist, wie falschlicherweise in der Literatur haufig btlhnuplt't 
wird. 

Zum klinischen Bild und zur Diagnostik des professioncllmt ulltw~d· 
schen Asthma. nur einige wenige Bemerkungen. Die Entwir.klung dt'H 
klinischen Bildes als Ausdruck einer stattgehabten und nunml~ht· nlt · 
tuellen Sensibilisierung gegenüber dem antigenen ArbeitsstofJ' r.olgt. Ht'lu• 
haufig die bekannten Prodromi und "Aquivalente" anden BindcnhllutNI 
der Augen sowie den Schleimhauten im Nasen-Rachen-Raum uud dl'lt 
oberen Luftwegen. Diese Erscheinungen k~onnen allein oft Monuto odt'l' 
Jahre hindurch bestehen bleiben. Es ist charakteristisch, duHa Hleh 111 
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der überwiegenden Mehrzahl der Falle erst langsam zunehmend ein 
Beklemmunsgefühl auf der Brust mit Anstrengungsdyspnoe sowie mit 
sparlichem Giemen und Brummen und geringen Mengen zahflüssigen 
Auswurfs entwickelt. Nur relativ selten gibt sich die Ausweitung der 
allergischen Entzündung auf die tieferen Luftwege durch einen akuten 
Paroxysmus kund,·sondern schleichen sich die asthmatischen Symptome 
langsam über das Stadium der "allergischen Bronchitis" ein. Die anfang
liche Bindung an Arbeitszeit und Arbeitsplatz sowie die rasche Erho
lung bei Meidung der Betriebsstatten in den Mittags- und Nachtstunden 
sowie übers Wochenende verschwinden mehr und mehr. Wlahrend im 
Beginn meist innerhalb von 1-2 Stunden nach Verlassen des Arbeits
platzes Beschwerdefreiheit durch Verschwinden der A.quivalente cha
rakteristisch ist, nimmt im La uf e von Mona ten und J ahren die astJhma
tische Dyspnoe langsam zu. Das erscheinungsfreie Intervall wird kürzer, 
und kürzer, die N achtruhe ist gestort, und erst nach mehrtiigiger Arbeits
karenz tritt wieder Beschwerdefreiheit ein, bis es über jahrelangen Ver
lauf zur Entwicklung eines "chronischen Dauerasthma" mit seinen cha
rakteristischen Sekundarfolgen kommt. Die Darstellung dieser fast regel
kaften Entwicklung über das Stadium der asthmatischen Bronchitis 
("Subasthma" nacih. Hansen) ist zu beachten, insbesondere im Hinblick 
'l.Uf die unters·chiedliche Interpretation des Krankheits begriffes "Bron
chialasthma", als eines ausschliesslichen oder vorwiegenden Anfallslei
dens. Denn gerade beim profession2llen allergischen Asthma treffen wir 
bei den einzelnen Kranken einen oft recht unterschiedlichen Zeitraum 
vom Beginn der Arbeitszeit (Exposition) bis zuro Auftreten subjektiver 
Atembeschwerden. In zahlreichen Fallen beginnen die ersten Beschwer
den erst 2-4 Stunden, seltener 6 Stunden nach Arbeitsbeginn. Manchmal 
stellt sich die Dyspnoe sogar erst nach Verlassen des Arbeitsplatzes ein. 
Dieser klinische Hinweis erscheint mir wichtig, um nicht voreilig die 
Frage einer moglichen professionellen Entstehung zu verwerfen. Die 
Latenzzeit hangt wahrscheinlich -worauf als erster Tiffeneau hinge
wiesen hat- mit einem Reizschwellenproblem zusammen und entspricht 
der sog. "verzogerten" Reaktion der Bronchialschleimhaut bei der ex· 
perimentellen Provokationsprüfung mit Antigen-Aerosolen. 

Im Zentrum der klinischcn Diagnostik steht der Nachweis der Aller
giebedingtheit durch die bekannten klinischen :Kriterien allergischer 
Reaktionsweise. In Bezug aui das professionelle allergische Bronchial
asthma mochte ich hier nur einen mir wichtig erscheinenden Gesichts
punkt herausgreifen und betonen, dass trotz hinweisender Anamnese 
sowohl ein positiver cutaner Antikorpernachweis wie a!ber auch ein ne
gatives Ergebnis für die sozialrechtliche Beurteilung in der Frage einer 
eventuellen Entschadigungspflicht haufig nicht genügen. Denn die Ent
scheidung dieser Frage kann auf Grund eigener, sehr umfangreicher 
Erfahrungen und einer ausgedehnten Gutachtertatigkeit nur durch die 
Anstellung und den Ausfall von Provokationsproben an der Bronchial
schleimhaut mit genügender Sicherheit abgeklart werden. "Falsch po
sitive" Hautreaktionen im Sinne einer "non clinical allergy" Tuft's wie 
aber auch "falsch negative" Hautreaktionen sind ein haufiger Anlass zu 
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l•'••llluriPilen. 'Welcher· dynu.miHchcn VcntilllUonHgr·liHHil IIIIUI ~dc,h ht>l eh••• 
11• 'h 1 nlr i• ·rung der durch Antigcn-Acrotmlc pr·ovozltwt.<m nMt.h nut t htuht>ll 
t 1\'IIJIItn•· bcdient, ist dabei von untergcor·dnctcr BcdNtt.uug. tlrn c11tt Ah 
t uulll ii t des fraglichen Antigens zu beweisen, kann mnn Hlc~h tuf!htt mil 
'"'" fnrUaufenden Kontrolle einer Atemgrosse (Vitnlknpuv.lUIJ, Alr>tn· 
NI • •: '~'~· /\ temgrenzwert, etc.) begnügen. 

A hHchliessend einige wenige Bemerkungcn und Hicht.llnll'll l'lh• cllf' 
1 •,.¡¡ fung und Beurteilung versicherungsrechtlichcr Ansrn·llchu. lllt'Mt\ 
rid1tcn sich: 

1. nach dem Vorkommen des Antigens im bcruflichcm 111111 lliiMPic•l'· 

her'llflichcn Milieu; 

:¿_ naeh dcr Ausschaltbarkeit des Antigens. 

WaH die Verbreitung des Antigenes und sein Vorkommon lm ·btwunt
dum wic im natürlichen Lebensraum anbetrifft, haben Hlch dln vu11 
N¡miu und Fontana aufgestellten Grundsatze für uns alH prnkt.lluth111 
c•rwi•·HPn. Die Anerkenriung des professionellen ZusammenhangcH mud1l 
lu·i11P Schwierigkeiten, wenn 

l. die Antigen-Exposition auf den Arbeitsplatz beschrankt iHt, mul 
lu·inc ausserberuflichen Kontaktmoglichkeiten bestehen; 

2. der nichtprofessionelle Antigenkontakt grossenordnungsmii.HHig 
wcit unter der massiven Exposition am Arbeitsplatz liegt, wie z. B. bol 
ciner Arbeiterin in einer Bettenfabrik . 

.Zu erheblichen Schwieri-gkeiten in der Beurteilung der professimwl· 
len 'Zusammenhangsfrage kann es jedoch kommen, wenn 

3. das professionelle Antigen sowohl am At'beitsplatz, wie im Jlll· 
türlichen Lebensraum selhr reichlich vorhandcn ist, wie z. B. bci cincm 
Staubsaugervertreter oder Gcbiiudcreinigcr mit einer HnUHHt.auballcrglo. 

In solchen Fallen kann nur cin ¡.¡or·gfaltigcH Abwiigcn untcr Rcr·llck· 
sichti.gung der Entstchung, des Vcrlaufes sowic des AusfalleH von 
Karenz und Re-Expositionspmben am Arbeitsplatz eine Wahrscheinllc~h
k·eit in der Beurteilung der Zusammenhangsfrage erreichen. 

Was die Hohe des Entschiidigungsanspruche{J bei Bejahung der ~u
sammenhangsfrage anbetrifft, so ist die Verbreitung des profestdonollclll 
Antigenes in der verschiedenen Berufssparten bzw. seine Aus.•whflltlml'• 
keit ein oft richtunggebender Masstab. So bedarf gerechterweiMII c•hlt1 
professionelle Sensibilisierung gegen ein relativ selten vorkmnmruclrN 
und Ieicht ausschaltbares Antigen wie z. B. RohkaffecbohnenHtnuh, clntt 
oft durch einen einfachen Arbeitsplatzwechsel innerhalb doH He1t l'h•hr>M 
zu umgehen ist, einer geringeren prozentualen Bewcrlung dc•H ~~~uhu•hlt· 
digungsanspruches, als eine z. B. in der G.ahrungsindustrltl t1t'Wni'IJc•nl1 
professionelle Sensibilisierung gegen Schimmelpilzsporcn, -~<n ublc¡ultll
res Antigen, das sowohl an vielen anderen Arbeitsplat~cn, wle nlwr· mtc•h 
im ausserberuflichen Milieu zur AuslOsung von Beschwcrden J'lllu·t uucl 
durch einen Arbeitsplatz- oder Berufswechsel sehr viel schwm·m·, u. 11, 
gar nicht zu umgehen ist. 

Nach diesen wenigen grundsiitzlichen Bemerkungen übcr dlc1 Jtollf' 
der berufsbedingten Sensibilisierung für die Entstehung eineH JU'ofc•M· 
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sionellen Bronchialasthma darf ich abschliessend die eigentlichen ge
staltenden Faktoren noch einmal hervorzheben: 

Es sind die durch das Berufsmilieu bedingte Expositionsgrosse sowie 
die haufig anzutreffende hohe Antigenpotenz der Arbeitsstoffe. Im Ge
gensatz zu einer "spontanen" Allergie entsteht erst durch ihr Zusam
merrwirken jenes besondere Krankheitspotential, das. (nach Hansen) 
auch die Tragfahigkeit der normalen, d. h. der familHir unbelasteten 
Konstitution zu übersteigen vermag. 
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!•~ACTORES ETIOLOGICOS DEL ASMA BRONQUIAl~ 
EN LA ARGENTINA 

1 •• HJt:IUtAIZ BALLESTERO} con·la colaboración de los doctores J. BACOJUA• 
LUPPI} R. BRUJIS, E. MATHOV y C. RODRÍGUEZ FONTELA. 

Los datos que a continuación se analizan proceden de revisión un 
h iHt.orias clínicas, especialmente preparadas para la estadística, de on· 
f'l'l'lllOS que concurrieron al consultorio externo desde 1943 hasta 1063. 

l•~stas historias han sido separadas en, dos grupos, según la zona de 
cpw procedía el enfermo. Los estudios sobre polinosis y otras enferme· 
dalles alérgicas, publicadas en 1938-1943 (HERRÁIZ) demostraron que 
la. parte más densamente poblada del país está dividida en dos zonas, 
e Ion de los factores etiológicos difieren considerablemente: 

Zona 1, situada al este de la Isoyeta 500, llamada pampa húmeda, 
e Ion de está radicada la mayor parte de la población del país y las lluvias 
:-mperan los 500 mm. por año. 

Zona ll, situada al oeste y al sur de la misma línea, llamada pampa 
:-;cea, cuya densidad demo~áfica es menor y las lluvias escasas. 

Aunque en ambas zonas hay costa oceánica, lagos, ríos y montañaH, 
estos "enclaves climáticos" no hacen desaparecer las diferencias de cll· 
ma, flora, suelo y comportamiento de las enfermedades alérgicas quo 
distinguen una zona de la otra. 

Hay una tendencia exagerada a atribuir el teneficio de cambio do 
clima a un simple efecto de disminución alérgica. En muchos casos he· 
mos podido comprobar que la mejoría no se debe al alejamiento de ex· 
citantes. 

En general, los enfermos de la pampa húmeda mejoran al trasladurHt' 
a la pampa seca, cualquiera que sea el tipo de asma que padezcan. J.oM 
de la pampa seca no mejoran al trasladarse a la pampa húmeda, salvo 
que sean polínicos puros. 

Se consignan a continuación los datos obtenidos en Buenos Air<lH 
(pampa húmeda más litoral fluvial), Mar del Plata (pampa húmeda mñH 
costa oceánica) y Bahía Blanca (pampa seca con costa oceánica, a menoH 
del1.0 paralelo al sur del Mar del Plata sobre la misma costa atlántica), 
cuya dieta y forma de vida son idénticas. Además la temperatura y cam· 
bias atmosféricos de Mar del Plata son muy semejantes a los ac Bahfu 
Blanca. 

La proporción en que se presentan las manifestaciones alérgicaH nu 
respiratorias es aproximadamente la misma en las tres localidades. 
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Pero la proporción en que se presenta la polinosis es diez veces mayor 
en Bahía Blanca, y al mismo tiempo disminuyen considerablemente la 
coriza y el asma de otras etiologías. La constancia de otras manifesta
ciones que acompañan al asma, como es el eczema y el prúrigo, da la 
impresión de que la polinosis ha desplazado las demás etiologías, incluso 
la microbiana. 

Coriza polínica ............. . 
Coriza no polínica .......... . 
Asma polínica .............. . 
Asma bacteriana y mixta. 
Urticaria ..................... . 
Eczema ....................... . 
Prúrigo ...................... . 
Jaqueca ...................... .. 

TABLA I 

BUENOS AIRE1S MAR DEL PLATA BARIA BLANCA 
(Pampa húmeda (Pampa húmeda (Pampa seca 
en litoral fluvial) en litoral oceánico) en litoral oceánico¡ 

6,9 
62,5 

0,5 
54,2 
28,4 
19,1 

8,8 
15,1 

3,5 
60,0 

0,0 
62,2 
31,4 
20,0 
11,4 
15,0 

73,5 
11,0 
46,3 

4,4 
31,6 
22,0 
11,0 
16,9 

Se han analizado 3.939 historias que proceden de diferentes grupos 
de población, por lo que no se funden en una tabla única. 

A pesar de lo heterogéneo de la procedencia de los casos, los resul
tados son absolutamente concordantes, razón por la que en este resu
men se reproducen los datos de uno solo de nosotros (HERRÁIZ). 

Estos ~e han obtenido sobre l. 706 historias. De ellas, 6 corresponden 
a casos de asma sintomática producida por tumor endobronquial (1), 
tumor mediastínico (2), complejos primarios tuberculosos (2) y quiste 
hidatídico (1). Lo exi-guo de su número no refleja la frecuencia real de 
este tipo de asma, sino el hecho de que a nuestro consultorio especiali
zado llegan sólo enfermos alérgicos. 

En las tablas II y III se reúnen los porcentajes obtenidos sobre las 
1.700 historias restantes de asma primaria, que se descomponen como 
si.gue: 

Zona I .......................................... .. 
Zona II ......................................... . 

Hombres 

560 
190 

750 

Mujeres 

796 
154 

950 

Total 

1.356 
344 

1.700 

El término de asma alergénica se aplica a aquellos casos que no sólo 
tienen reacción cutánea francamente positiva, sino a los que la elimi
nación y la exposición producen con seguridad sus síntomas. 
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1•~1 término de asma bacteriana ::;e uplku IL IL<Jllt'llm!l l~IUUIM ''".Y"~ ~111 
lotll:tH están en clara relación con un proceHo iuft!ecioHo l!U,YIU<I tlt\1'111'11' 
t'IHtiea.H más frecuentes son las del catarro hubituul dmwtHHII•ult• y '''' 
loH que el tratamiento con antibiótico~::~ produce una rnmlifltltll!lóu Jllll' lo 
llll'IIOH parcial de los síntomas. Incluye también uquelloH mll't•I'IIICII'I 1111 

que por la antigüedad y reiteración de sus acecHos tlcblm•¡u¡ m{a.H lllcm 
calificarse de inflamatorios de etiología desconocidu. 

El término de asma mixta se aplica a aquellos CILHOH do UMtniL bno
tcriana en que la exposición a otros alergenos eH cupaz do ugt'UVIU' IoM 
HÍntomas, demostrándose también reacciones cutáneaH fnUH!Illtll'lllu po· 
Hi ti vnH u los mismos. 

l >amos así a cada uno de estos términos el mismo contonldo C)Ut' "11 
nul.ol', el profesor CARLOS JIMÉNEZ DÍAZ. 

Hi bien la distinción entre el tipo alergénico y lo~::~ demáH hu Hldo J'lwll, 
no lo f'ue tanto clasificar muchos casos de asma mixtu, quo supommaoM 
111111 una transición evolutiva hacia el asma no alergénicu, unu otupu dt• 
e•Hn t'Volución del enfermo que empieza siendo alergénico pum conVtW· 
1 il'lw ünalmente en asma infeccioso y/o inflamatorio de etiologhL dt~rc· 
t'ot10cida (asma intrincado). 

Dentro de cada tipo de asma se ha considerado la importunciu <mUHILI 
de los alimentos, del polen, del polvo de casa, de los restantes lnhnlnut.wc 
domésticos agrupados en una sola cifra, concediéndole¡,¡ impm'lntwln Ho· 
lamente cuando se reunían por lo menos dos de estaH elr<llliiMtuncdnM: 
prueba cutánea positiva, experiencia del enfermo o ¡n·uohu dt~ Jll'oVo· 
eación. 

La sensibilidad a los gérmenes de loenlizlwlún bt'OIHfUinl t1 lulc;~ll
nal se valoró por la aparición do t'llltedóu eut.fuwlt l•u·clln lulllt l'ltllvn de• 
más de 4 cm. de diámetr·o a Ulllt VIWUIIIt oblt•nldu do ltt IIOJ'Il de• t•Mplll me 
asmáticos O de ma((~J'in.s .ft·t~ILII'H, l'l'HJII'diVIlllll'llft•, HIIIUtlH dt• I~OIIIJIOMidÓII 
constante. 

Se con~::~ignan a continuación en las mismas tablas el pm·ccntuJo eh' 
representantes del sexo femenino que componía cada uno do loH tr·c•M 
tipos de asma y dentro de la cifra absoluta que correspondia u.l Ht1Xo, 
el porcentaje de los que empezaron a padecer sus síntomas anü~H do loH 
diez años en cada uno de los tipos de asma considerados. A cunt.inu¡wlélll 
figuran los mismos datos correspondientes al sexo masculino. 

Como suponíamos, los resultados obtenidos en la zona 1 diii<•J't'll del 
los obtenidos en la zona II, por lo que se comentan por ~::~cpumdo. 

Los datos obtenidos de los 1.356 enfermos de la zonu 1 ptwtltlll r·e•
sumirse en las siguientes observaciones: 

1.a El asma alergénica constituye sólo la quinta parte del tot.nl dt• 
los casos examinados (21 por 100). 

2.a El asma bacteriana (32 por 100) y la mixta (46 por 100) (qut• 
debe ser considerada también como dominantemente microbiana), cons
tituyen la mayor parte de los casos (78 por 100). 

3.a Los casos de asma alergénica responden a la eliminación do los 
excitantes correspondientes, pero en casi la quinta parte de los cmo~oH 
las reacciones cutáneas a gérmenes son intensas. 
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Zona II ;o 
t'l 
u;.. 

A. Alerg ................ 46 * 53 24 21 16 21 38 20 *** 62 80 *** 32 

A. Bacte ................ 30 * 9 ** 32 30 69 70 33 55*** 66 80 *** 39 

A. Mixta ............... 24 * 10 ** 32 31 68 71 32 48 *** 68 75 *** 40 

(*) Faltan datos para llenar las condiciones requeridas (test +. anamnesis + y provocación +J. 
(**) Reacciones cutáneas positivas en 12% de la población "asintomática". 
(***) De O a 16 años. 



·1." . En el asma microbiunu y en el uHmn mlxtu tlhunltmytt '" r•·~~
•·u .. ndu con que pueden comprobar~:~c sensibilidad u poltm, Jlolvo lltt Clltl!lllt 

,\' oll'os inhalantes, y aumenta considerablemente In HtliUdbllhhul 1t lo~ 
gc'•t·mcnes bronquiales e intestinales. 

fi." En los tres tipos de asma estudiados la incidcncln tlM nuLyol' "'' 
c•l Hcxo femenino, aunque la aparición de lo~:~ ~:~intomas CK mfLM t.ILI'IIIIt 
1'11 lu mujer, por esta razón, entre cero y diez años hay unu not.u tiiMml· 
nución con respecto a los varones. 

6." En el sexo masculino el asma, que es menos frecuont.o t¡lltl 1111 

la mujer, aparece más precozmente (74/76 por 100 do los tliLMOM ttlllt>l!ll 

de los diez años). 
7." En los tres tipos de asma, los antecedentes familiaro8 tum l~IUtl· 

mente frecuentes (39/45 por 100), excepción hecha del asmn ultn•J{{Inlclll 
de la zona II. 

Los datos obtenidos de los 344 enfermos radicados en la zomL JJ di· 
ti eren de los anteriores en los si.guientes puntos : 

1. o La polinosis es diez veces más frecuente que en la zona 1 y n 
hc•neficio de ella aumenta la etiología alergénica. 

2.0 Hay una clara disminución de la proporción de casos mixtos, 
permaneciendo invariable la frecuencia del asma infecciosa. 

3. o Se acentúa la precocidad de aparición de los síntomas del soxo 
masculino respecto al femenino. 

4.0 En ambos sexos la aparición de los síntomas se retarda, por lo 
que ha sido necesario computar los casos aparecidos en el lapso 0-15 años 
dP edad en lugar del de 0-10 años, que se utilizó en la zona I para ex· 
1 ll'esar la precocidad de los síntomas. 

5.0 La frecuencia de los antecedentes familiares es menor entre lot! 
casos de asma alergénica de la zona II, probablemente por la mayor pro
porción de polinósicos que entre ellos se encuentra. 



FRECUENCIA DE FACI'ORES ETIOLOGICOS DEL ASMA 
BRONQUIAL EN CHILE 

Z. BERNATH, E. Dí.Az, E. CARRASCO, R. GUZMÁN) J. GRAU. 
e l. MUCHNICK (*). 

Esta presentación contiene las observaciones sobre más de 30.000 
casos de asma bronquial observados en los últimos diez años en los prin
cipales centros especializados en Santiago de Chile. 

Desde el punto de vista de la etiología, hemos hecho la división en 
dos grupos grandes: 1.0 , asma bronquial de evolución continua, y 
2." asma bronquial de presentación estacional. En el primer grupo los 
factores etiológicos principales en orden de importancia son las infec
ciones bronquiales, con la consiguiente alergia microbiana; las alergias 
a hongos aerógenos; polvo de habitación y. diferentes otros inhalan tes 
que se enumeran. 

En el grupo del asma bronquial de presentación estacional, el factor 
etiológico lo constituyen, en orden de importancia, los siguientes póle
nes: plátano oriental, gramíneas, setevenas, los cardos, las romasas, 
etcétera. 

•(*) Departamentos de Alergia de las Cátedras de Medicina de los Profesores 
M. Hermosilla, R. Armas-Cruz y R. Gazmuri y A. Garretón. Universidad de Chile Y 
Servicio Nacional de Salud. 



li'RECUENCIA DE FACTORES ETIOLOGIC08 Dl~I. .. AHM A 
BRONQUIAL EN EL PERU (•) 

LUIS E. BETETTA ('u) 

JiJn el frondoso árbol etiológico del asma bronquial hay J'nctm·~M c•o· 
nocidos universalmente y otros que son peculiares de cada ¡mh•. 

Así, en el Perú estos factores están ligados íntimamente a I:IU gco¡,cr·~t· 
ría y a las costumbres y ocupaciones de sus habitantes. 

Sólo por homologar datos con los demás colegas consignaremnH 1oM 
factores étnicos, de edad, hereditarios, endocrinos, de malformacionoH o 
infecciones en el tracto respiratorio, metabólicos (hidratos de carbono), 
psíquicos, inhalantes, alimenticios, geo-climáticos, bacterianos y ocu· 
pacionales (Cuadro 1.). 

Los treinta años de observaciones sobre el asma bronquial nos dn.n 
<~redenciales para aunar a la enumeración de los factores etiológicoa In 
:;istemática de presentación y evolución de tal síndrome. 

Sentamos como premisa que el asma bronquial no se presenta en 
forma exabrupta. A su presentación anteceden otros síndromes, como 
r·initis, traqueítis, bronquitis asmatiforme, bronquitis asmática, prú· 
rigo, hiperqueratosis folicular, urticaria, eczema, reumatismo, gastritis, 
gastroenteritis, colon irritable, síndrome disentérico, síndromes que u 
su vez pueden reemplazar al asma bronquial (Cuadro 2.). 

1/c-rmwia.-Es indiscutible que el 80 por lOO de los casos de asnm 
bronquial observados en el Perú son tributarios del abono hereditario 
unilateral o bilateral. 

Este factor hereditario presenta las siguientes características: 
1) Aparición del síndrome asmático en forma precoz o de un equi

valente alérgico: traqueobronquitis, bronquitis asmatiforme o proccHoH 
dérmicos, como prúrigo o eczema, ligados a la alimentación (lecht~) o 
vestimenta (ropones de lana o algodón), respectivamente. 

2J La confluencia bilateral de antecedentes alérgicos hereditnt'loH 
condiciona la precocidad de la aparición del síndrome (a la semana llt>l 
nacimiento) y hace más severa su evolución, casi con pronóstico de JlCl• 

rennidad (Cuadro 3.) . 
3) Cuando el abono hereditario es unilateral, la herencia del Rin· 

drome, por lo general, es cruzada al sexo y al físico de los padrea. SI c•l 
padre es asmático, son las hijas con parecido fisonómico a él que hor·c•· 

(*) Observaciones a través de treinta años hechas por los miembros cln In Ho· 
ciedad Peruana de Alergia, Expositor: Luis E. Betetta. 

(* *) Director del Instituto de Investigaciones Alérgicas del Perú. 
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CUADRO 1 

Factores etiológicos generales del asrruJ, bronquial 

Raza 
Edad 

Herencia 

Endocrinos ............ . 

{ Unilateral 

Bilateral 

l Menarquia-Menopausia. 
Hipófisis. 
Tiroides 
Suprarrenal. 

Malformaciones e infecciones en el 1 
tracto respiratorio ................. .. 

Vegetaciones adenoidea. 
Hipertrofia de cornetes. 
Amigdalitis. 
Sinusitis frontal y maxiliar. 

Metabólicos: Hidratos de carbono. 
Psíquicos. 
Inhalantes. 
Alimenticios. 
Geo-climáticos. 
Bacterianos. 
Ocupacionales. 

CUADRO 2 

Síndromes vicariantes que anteceden o suceden al asma bronquial 
(Observaciones entre 1933 a 1963 sobre 35.000 pacientes) 

Respiratorios 

Rinitis. 
Traqueitis. 
Bronquitis asmatiforme. 
Bronqutis asmática. 

Dermatológicos 

Prúrigo. 
Hiperqueratosis folicular. 
Urticaria. 
Eczema. 

Otros 

Reumatismo. 
Gastritis. 
Gastroenteritis. 
Colon irritable. 
Síndrome disentérico. 

Tiempo mínimo: De uno a cinco años, antes o después del asma bronquial. 
Tiempo máximo: De uno a diez afí.os, antes o después del asma bronquial. 

dan el asma; a la inversa, si la madre tiene antecedentes de asma, los 
hijos varones con parecido fisonómico a ella heredan el síndrome. 

4) Sólo en los casos de herencia se presenta precozmente, entre uno · 
y tres años, el síndrome de rinitis alérgica. Cuando no hay antecedentes 
alérgicos, este síndrome aflora por lo general a partir de los siete años. 
Hacemos salvedad en la alergia bacteriana, que puede desencadenar ri
nitis y asma en los primeros meses. Otro tanto puede ocurrir con las mal
formaciones nasales. 
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!1) En los niño~:; el asma ocuHionudo por alm·g(~lloH ullnwnt.ldoli l<ltt 

prt•Henta entre uno y cuatro años, desapareciendo gmwmlnuml.tl 1t IoM 
t•lnco años. 

ASMA BRONQUIAL EN RELACIÓN CON LA GEOGRAI•'fA, HAZA, J•:JJAII 
Y OCUPACIONES EN EL PERÚ. 

El asma bronquial puede presentarse en cualquier per-iodo dt1 ht vlcht 
y en cualquier lugar de un país. Sin embargo, debemos hnmn· HnlvochulctM 
en relación con el Perú. (Fig. 1.). 

Geográficamente, el Perú está dividido longitudinalmente pot· In. Cm·· 
dillera de los Andes en tres regiones: Costa, Sierra y Montaftn o Htllvn. 
De esta topografía dependen sus climas y, por ende, la incldmtcln dttl 
asma bronquial. El calendario peruano marca cuatro estaclonmt: pl'l· 
mavera (23 de septiembre a 23 de diciembre), verano (23 do dlcltlrnhl'tl 
a 23 de marzo), otoño (23 de marzo a 23 de junio), invierno (23 do junio 
a 23 de septiembre). Sin embargo, sólo percibimos dos estacionetl: In· 
vierno (mayo a octubre) y verano (octubre a mayo). Estas do~:; estaclo· 

CUADRO 3 

Asma bronquial y otros síndromes en relación con la herencia y cdnd, 
(Observaciones entre 1933 a 1963 sobre 35.000 pacientes) 

Herencia 
----- ------

Unilateral Jliialt\I'IL, 

SI 

Sí 

No No 

No No 

No No 

Mujeres ··············# 

1 a 2 años 

7 a 60 días 

7 años 

15 a 45 año¡: 

55 a 65 años 

38 a 45 años 

Síndromes 

Rinitis - ASMA - Prúrlgo. 

ASMA BRONQUIAL - Pl'l1l'll(o 
Eczema. 

Rinitis - ASMA BRONQUIAL 

Rinitis - ASMA BRONC~UIAI. 

ASMA cardíaca. 

ASMA ENDOCRINA. 

ÜBSERV A ClONES INTERESAN'fES 

1.• En el asma bronquial la herencia se manifiesta cruzada en rellwlón t~on 111 
sexo de los padres: de MADRES ASMATICAS son los hijos los prcdiHpiiMloll 1\l 

síndrome; de PADRES ASMATICOS son las hijas las que heredan la pl'lHIIHpoMI· 
ción. El porcentaje no escapa del 80 por 100. 

2." Las rinitis y asma bacterianas suelen presentarse en niflos de cllaH o lllf!• 
ses por malformaciones nasales o infecciones rinofaríngeas, aun sin antt~elHh1111«•11 

alérgicos hereditarios, 
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CUADRO 4 

Climas Y humedad en costa, sierra y selva del Perú y la incidencia del asma bronquial. 

Clima: Costa Sierra 

Verano ... · · ·......... Octubre a mayo Abril a octubre 
Invierno ·············· Junio a septiembre Noviemb. a marzo 

Humedad . . .. . . . . .. . . 78 % a 99 % 20 % a 30 % 
Asma y porcen-

taje ................. 20% 2% 
Alergenos más fre-

cuentes . . .. . . . . .. . . Inhalan tes Pelos de auqué-
nidos 

CUADRO 5 

Geografía y asma bronquial en el Perú 

Selva 

Abril a septiembre 
Octubre a marzo, 
con grandes lluvias 
alternadas con sol 

tropical 
48% a 75% 

4% 

Fiora micótica y 
parasitosis 

(Observaciones entre 1933 a 1963 sobre 35.000 pacientes) 

Edad 

1 a 5 años ......................... . 
5 a 15 años ......................... . 

15 a 45 años ......................... . 
45 a 60 años ......................... . 

Costa 
Porcentaje 

3% 
10% 
20% 
8% 

Sierra 
Porcentaje 

0% 
1% 
4% 
2% 

Montaña 
Porcentaje 

1% 
2% 
6% 
4% 

nes son especialmente marcadas en la costa del Perú. La temperatura 
máxima en verano es de 28° y la de invierno baja hasta 11°. No hay llu
vias profusas, sino una llovizna que contribuye a la saturación del am
biente por una hu.medad que se constata durante todo el año entre 78 
por 100 a 99 por 100, aun en la época de verano) por lo que entre los me
ses de septiembre o marzo (primavera y verano) esta humedad y el ca
lor fomentan la pululación de hongos ambientales a determinadas hqras, 
según observación del doctor PEDRO VARGAS MORALES, del Instituto de 
Investigaciones Alérgicas del Perú. 

La incidencia del asma bronquial en la Costa es mayor en verano que 
en invierno, seguramente por la razón expuesta arriba. A esto se agrega 
el hecho de que siendo la Costa una zona industrializada, además de los 
alergenos comunes, como polvo de casa, hongos, etc., etc., se añaden los 
elementos alergizantes de cada industria, como la de harina de pescado, 
detergentes, tejidos, tabaco, construcción civil, como puede verse en los 
cuadros correspondientes. El polen no da síndromes alérgicos de apre-



'iii''IÚll <.;líniea. ~úlo agmva loH u.eeeHoH de IUHrllt brotH¡ulnl, dc1 ltl~llt•t·du 
'' IIII('Hirus obHcrvacioncH. La t'U)'.Óil de no pr·cHllll t.u.t'Hll t•l mmd l'o t lplt•o 
olo· polinosis parece consistir en que la humedad e·ompo In dtpl'luln tl11 lw~ 
¡:rl.lllltloH de polen haciéndoles perder HU untigenicidud. 

M il'ntras en la Costa hay verano, en la Sierra (zona u ¡tut•Ur de• luJo~ 

(' 

o 

REGIONES NAlURALES 
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2 51UlRA ["ZJ 
) MONlAÑA L!!!iiJ 

Fig. l.-Mapa del Perú. 

!íO km. de la Costa) hay grandes lluvias, alternadas con escasos días du 
sol. Es importante hacer notar que en la Sierra la humedad es casi nulu 
.\' la incidencia de asma bronquial no existe, sino en un porcentaje insig
nificante. Esta nulidad en la incidencia del asma bronquial determhm 
que a los asmáticos con crisis subintrantes o "estado asmático" se loH 
mande de la Costa a la sierra, y se constata que los accesos van desapa
reciendo desde los 40 km. de la costa. 

En la Sierra, el invierno comienza en noviembre y conti:p.úa a marzo, 
presentándose en abril un clima templado alternado con sol y grandoH 
heladas que se turnan con copiosas lluvias de agosto a octubre. Debido 
al frío seco de la altura, la Sierra aparentemente está desprovista de alor
genos inhalantes como polvos de casa, y las pruebas intradérmicas con 
el extracto de polvos de casa de la Costa en los habitantes de la Sionu 
son negativas. 

Debemos resaltar que entre los inhalan tes de la Sierra que moti vun 
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asma bronquial están los pelos de ciertos auquénidos, como de la llama, 
alpaca, vicuña. 

Las colonias de hongos en la Sierra son escasas y no tienen el poder 
antigénico de los hongos de la Costa. 

En la montaña o Selva el clima es proyección del clima de la Sierra, 
con alternativas de sol tropical y lluvias torrenciales. En esta región el 
asma bronquial se presenta en porcentaje bajo, casi despreciable, en 
comparación con la incidencia en la Costa. Es de suponer que la hume
dad contribuya a la eclosión del asma bronquial de etiología parasitaria 
y micótica. 

En la Costa el porcentaje de asmáticos es del 20 por 100, en tanto que 
en la Sierra tal porcentaje es escaso, no más del 2 por 100, y con la par
ticularidad de Que no existe el asma en los niños, aun con antecedentes 
hereditarios alérgicos. Debemos resaltar también que los adultos y ni
ños que no han tenido asma bronquial en la Sierra, al llegar a la Costa 
fácilmente se alergizan y en ellos aflora el asma bronquial, especialmen
te en los obreros que manipulan elementos sensibilizantes, como harina 
de pescado. 

En la Montaña el porcentaje de asma no pasa del 4 por 100, incrimi
nable a parasitosis intestinal y flora micótica. 

Raza.-En cuanto a las razas, en relación con el asma bronquial, el 
porcentaje mayor corresponde al tipo mestizo (cruce de blancos con in
dios); este porcentaje, 14 por 100, corresponde a una población que de 
su total (11.000.000) corresponde el70 por 100 a la raza mestiza. La raza 
blanca} que representa un 20 por 100 de la población total, rinde tributo 
al asma bronquial en un porcentaje del 7 por 100. La asiática, que re
presenta el1 por 100 de la población total, es víctima del asma bronquial 
en un porcentaje del 2 por 100. Finalmente, la raza negra, a pesar de 
representar un 9 por 100 de la población total, sin embargo, es afectada en 
proporción mínima por el asma bronquial, apenas el1 por 100 (Cuadro 6.). 

CUADRO 6 

Raza y asma bronquial en el Perú 

Raza 

Blanca ........................... . 
Mestiza .......................... . 
Asiática .......................... . 
Negra ............................. . 

Porcentaje 

7% 
14% 
2% 
1% 

Porcentaje. 

20% 
70% 
1% 
9% 

Edad.-Al ocuparnos de la herencia hemos enunciado que el asma 
bronquial se presenta precozmente en los que tienen antecedentes he
reditarios uni o bilaterales, apareciendo en los primeros días de vida. Si 
no hay esos antecedentes, la frecuencia ob~ervada. es d~ siete a cin~uen
ta años; pasada esta edad el asma es card~aca pnmana o como ep1logo 
del asma crónico. 

Es importante hacer notar que en los niños sin antecedentes alér-
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~:u~os hereditarios no hay rinitis ni asma bronquial anleH de lul'l tduco 
', 1-1icte años, edades en las que se generan esos sindromcH por· llXJIOMhMIII 
11 los elementos sensibilizantes del ambiente o por labiliund org{mlcm 
nwtivada por infecciones, salvo excepciones. 

F.n las mujeres, en la época de la menopausia, aparecen Hlndt•orn~M 
alí·rgicos, como rinitis, asma bronquial o dermatosis que se ngt•nvnn ~~~ 
1'1 período menstrual, si todavía lo tienen, y desaparecen con In l~I'Mtwl(m 
d•· los síntomas del climaterio. 

ASMA BRONQUIAL DE ORIGEN OCUPACIONAL EN EL p¡r,n(t, 

La frecuencia del asma bronquial en relación con las actlvldndrM In· 
borales la constatamos en la prolija y prolongada investigaclóu q 111'1 
hemos hecho los alergistas peruanos en los diversos centros lndmtlt•ht· 
les, que suman 13, y sobre un total de 22.053 obreros. Es indh!cutlhlr 
que para la afioración del síndrome median factores de disposición y ex-
posición del obrero. . 

En premio al tiempo, señalaremos someramente, y en columnas, ni 
)'urcentaje de síndromes alérgicos respiratorios encontrados en los tm
bajadores de 13 industrias desde el año 1957 a 1962. {Cuadro 7.) 

La gama de síndromes respiratorios vicariantes nos persuade pnm 
razonar que ellos anteceden al entronizamiento del asma bronquial. 

CUADRO 7 

Sl.mlnnww all1ryil:us respiratorios de origen ocupacional 

Traqueo- Bronq. Bronq. 
J lltlllHI.I'ill Rinitis bronq. asmatif. asma t. AMiliiL hl', 

- ------------- ---- ---·-- -----

Tc•xtil ................................. 15.5 '!e 30.6 % 29 % 4.8 'lt· 
l 'onHlrucción civil ················· 19.5 '!e 23.9 % 3.7 ty,, 
Mclllc•rc·ra ··························· 25 % 31.2 % 43.8 '/t• 
lllll'illa de trigo ···················· 76 Ve 18.1 % n.o~;~,. 

( 'tt4'J'OS y calzado ················· 46.8 % 20.5 r¡; tU! 'Ir· 
1 lt'lergentes y jabones ········· 11 ~'~ 32.9% l'i.l t¡,, 

l'l'ictera ······························ 47 % 8.9 % 44.1 t¡,, 

Tabaco ······························· 25.6 % 12.4 % 17.5% 2.1 'Y.· 
1 Jarina de pescado ··············· 12.7 % 19.7 'In 7.9 'ií 

fmwcticidas ························ 16.1 % 16.1 lj~ 

l'olvillo de menestras y ce-

reales .............................. 42.5% 27.4 % a.n 'A~ 

Avicola ······························· 64,3 % 9.0 '11· 
Imprenta ............................ 44.4 % 11.9% 4 '1'-· 



ALERGENOS MÁS FRECUENTES DEL ASMA BRONQUIAL EN EL PERÚ. 

· Para ser breves enumeraremos los alergenos más frecuentes en la 
etiología del asma bronquial en el Perú. 

CUADRO 8 

lNHALANTES 

l. Polvos de casa. 

3. Hongos anemófilos. 
5. Pelos y epitelios de animales (pe

rros, gatos, conejos, caballos, au
quénidos (llama, alpaca, vicuña). 

5. Cachemira o lana de angora. 
6. Lana animal, Chenille. 

8. Tejidos variados. 
10. Harinas de pescado y trigo. 
12. Tabaco. 
14. Detergentes. 
16. Plumas de aves. 
17. Hongos patógenos. 

19. Petróleo y derivados. 

20. Plásticos y acrílicos y otras diver
sas industrias. 

2. Relleno de colchón {crin, paja, lana 
vegetal, fibras de cereales, algo
dón). 

4. Papel viejo, billetes viejos. 

7. Materiales de construcción civil (ce
mento, cal, yeso) . 

9. Aserrín de madera (tornillo). 
11. Polvillo de cueros. 
13. Plumas de aves. 
15. Cosméticos (polvos, talco, perfumes). 

18. Polvillo de trigo, cereales y me
nestras. 

20. Pólenes (no dan cuadros clínicos de 
Polinosis; sólo agravan los síndro
mes respiratorios). 

ALIMEXTOS 

l. Pescado. 
2. Huevo, leche, trigo, carnes y pesca

dos desecados, grasas, aceites, con
dimentos (pimienta, achote, cominos 
y otras especerías). 
Arroz, naranja y cítricos. 

OTROS FACTORES 

l. Endocrinos. 4. Drogas. 
2. Bacterianos. 5. Antibióticos. 
3. P~rasitarios. 

Como corolario de los factores etiológicos del asma bronquial en el 
Perú es necesario hacer una relación de elementos inhalantes, }1ebicl::~!'! 
y alimentos que sin ser sensibilizantes desencadenan el acceso asmátir:o: 
por eso los llamamos disparadores o re-Peladores. 

Estos, en el Perú, son los siguientes ~ 
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' '11 1/u¡u•iout·s olorosaN. 

e llor de apio, rlt~ ¡wrcjil, de culantm, di' alhllhlll'll, de• or·t'·g-111111, de• l'lldn, ele' lile'!'· 
''"l>llc·n:c, de margaritas, de gC'ranlo. 

11• /<idas. 

VinllgTe, pisco (alcohol de uva), cerveza, vino (PHp<•elalnH•nt" e•l tlnlol, 1'11ld111 
.¡, . .lora {maíz fermentado), chicha morada (maíz morado f<•I'IIIPIII.Itdol, hc•hld1111 
¡::cH•·osas, champagne . 

. \lilltf"ttl.os: Frntas. 

Cclatinas, anticuchos, cebiche (pescado macerado en limón y aJI 1, 11111'1111,111~, 11· 
111ón, uvas, piñas, manzanas, membrillos, papayas, nísperos, d¡!J·htwyn, "111111111, 1111• 
l<'•n. pepinos y todas las frutas cítricas. 

CUADRO 9 

Alergenos más frecuentes del asma bronquial en la. Costa, Sir:r'l'tt. ;r¡ Ni:l·Ptt. 
del Perú. 

Alérgenos 

l. Polvo de casa ...................... .. 
2. Lana de angora o cachemira . · · 
3. Papel viejo ......................... .. 
1. Relleno rle colchón (hma vegetal, 

paja, crin, algodón) .............. . 
ii. Matpr·lalN• 11<' c·onHtl'III'Ción eivil 

(e'l'llii'Jll.o, c·al, yeHO) 
11. llong·oH 11I.IIIOHI'éric:m< ........... .. 
'l. 1 '<doH dt· auqu<'niclos (llama, al-

JHWa, vicuña) ...................... .. 
k. Aserrín de madera ......... _ ...... .. 
!1. Plumas de aves ................... .. 

111. Detergentes .......................... . 
1 1 . Tejidos (lana, algodón, che-

nille) .................................. .. 
1 :~. Harina de pescado ................. . 
1 ::. Gérmenes ............................ . 
1 l. Alimentos ............................ . 
1 !i. Polvillo de cueros curtidos ... . 
1 6. Hongos patógenos ................ .. 
1 7. Harina de trigo .................... . 
1 R. Polvlllo de cereales y menestras. 
19. Epitelios de animales ........... . 
20. Tabaco ................................ . 
21. Insecticidas .......................... . 
22. Pelos de perro y gato .............. . 
2:;. Hormonas ............................. . 
24. Polen ................................. .. 

Costa 
Porcentaje 

92.86% 
70 ll'é 
56 % 

ii1.99 '/r 

48.9 'Ir· 
47.22% 

44 % 
43.77% 
41.6 % 
37 % 

Sierra 
Porcentaje 

2 fj{l 

7 % 

25.4% 
1 % 
3 % 

HPlV/1. 
ll(}l_'(!('llÜI.jtl 

8% 

12% 

17 'Ir· 

3% 
ll% 

12 '/t 
9 '/t 

34.55 % 2 % 21 '1, 

32.3 % 
31.45% 
30.2 % 4 % ]1{ ',!, 
26.8 % 
26.6 % 
24 % 
18.4 % 
17.98% 
16.9 % 
16 % BarhaH('O, 1 ;¡ '.; 

9 % 2 % 
3.9 % 

No hay cuadros típicos de polinoHiH; HÓlo Hlol'l'll• 
van los 8ínclromes rcspiratorioH. 
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CUADRO 10 

lntradermorreacciones con alergenos inhalantes de la Costa practicadas en 
asmáticos de la Sierra. 

Alérgenos 

l. Polvo de casa ............................... . 
2. Hongos atmosféricos .................... . 
3. Paja, crin ................................... . 
4. Polvillo de cereales y menestras ..... . 
5. Pieles (llama, alpaca, vicuña) ......... . 
6. Lana ............................................ . 
7. Papel viejo .................................. . 
8. Materiales de construcción civil (ce-

mento, cal, yeso) .......................... . 

Asmáticos 
de la Costa 

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

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

Asmáticos 
de la Sierra 

+ 

+ 
++ 

+++ 



ETIOLOGIC FACTORS OF ASTHMA IN SWEDEN 

. H. COLLDAHL, K. PEGELOW, E. RIPE, B. SÚNDBERG, 
N. SVANBORG, M. WERNER 

l•'rom Medica! Department II (Head: HELGIII CoLLDAHL, M. D.), S; t. Otlran'• Jln•J•It~tl. 
Stockholm, Sweden. 

Three factors are of special importance concerning asthmatlc pn
t.ients (CoLLDAHL 1956). 

1. Is there any specific hypersensitivity in the bronchial mucosa 
that to a larger or lesser degree can provoke symptoms in the respira
tory tract? 

2. Is there any bronchial infection? 
3. Is there any focal proe:ess in other parts of the body that in on~ 

way or another can irritate the bronchial process? 
Of these factors the first can be considered as a primary cause, th~ 

second and the third are of great importance as they can precipitato 
attacks in patients where the real cause of asthma is not definitely 
known. 

In Sweden a great interest has been displayed in the importance of 
specific hypcrsensitivity in asthma. The history of the patient and skin 
tests, togcther with skin titrations (testing starting 1with weaker so
lutions, which are gradually increased at 10 minut-es intervals in ordcr 
to determine the limit for positive skin reaction), are evaluated at th(~ 
same time in order to determine if a positive skin test has any clinical 
importance. 

Of eminent interest in the evaluation of the clinical importance of 
a positive skin test has been the comparison of this test with provoca
tion test. 

From a large body of work in this field the following may be men
tioned. 

SALÉN (1948) stressed that it is of great importance that the anti
gen analysis should be carried out with all such allerg.ens which, having 
regard to the history and the answers to the questionnaire, and with 
due regard to occupation, habits and environment, might be supposed 
to be of causal significance to the pati-ent concerned. 

He made tests on a number of asthmatic children with extracta of 
dust from the homes of each of the children. A number of the children 
showed a strongly positive reaction to one dust extract which for a di-
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fferent number of the children gave only relatively weak reactions, 
while strong reactions were obtained with one or more of fue other dust 
extracts. From this emerges the necessity that the routine test should 
include not only one but sev:.eral dififerent dust extracts, selected in such 
a way that they cover so to speak the whole field of dust allergy. Storm 
van Leeuwen's important contributions to the elucidation of the causal 
signification of dust allergy to asthma and rhinitis cases in Europe must 
be giV:en special mention in this connection. It is not infrequently an ad
vantage to use what we call auto-dust, i.e. a dust extract from the pa
tient's home. In case this procedure is not followed, we shall easily lose 
a number of cases of dust allergy; incomparably the most frequent forro 
of allergy in Sweden. 

SALÉN investigated 809 cases of allergy studied betwcen 1941-46, in
cluding 794 cases of bronchialasthma. The material included 103 chil
dren under 12 y:ears of age. 

Of these 809 patients 618 had one or more positive skin reactions. 
Between 60-70 % of the skin positive cases reacted positively in the 
skin to one or mor.e of the dust extracts used in the tests. The result of 
the skin tests ~m 36 asthmatic schoolchildren is seen in table 1. 

TABLE 1 

Intracutaneous skin test on 36 asthmatic schoolchildren. (Salén, 1948) 

House dust Mould Horse Dog Cat 

-----
Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg 

-- --
29 7 15 21 22 14 2 34 27 9 

Cattle Poilen Fish Mil k Egg 

---- ----- ----- ----
Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg 

15 21 4 32 10 26 7 29 7 29 

In studying asthma patients JUHLIN-DANNFELT (1950) made a pro
vocation test for each of 165 strongly positive intradermal reactions. 99 
of the provocation tests were positive and 66 negativ.e. In most cases the 
test for hypersensitivity to animals and for alimentary allergy were 
carried out as e~posure tests, whereas the tests for other inhalation 
allergens were performed as provocation tests, mostly by sniffing the 
substance in question. In the material of JUHLIN-DANNFELT the latent 
forro of allergy of no actual clinical importance was no less than 2/5 of 
cases of hypersensitivity with pronounced skin reactions. The patients 
belonging to this material had in the main suffered from asthma throug
hout the year, and JuHLIN-DANNFELT stresses that it has usually not been 
practicable to decide in any other way than by means of exposure or pro
vocation tests whether the demonstrable skin reactions were due to ma
nifest or latent allergy. The positive reactions which were examined by 
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provocation tests in thc material of .Jum~rN-l>ANNI•'J•:IJr Wt'l't' lo ll hli'W'I' 
•~xtent caused by animalepithelium and pollen (l;¿tJ J't'ltdlonH). llolllill' 
dust was only examined in one cas·e. 

44 asthma patients were examined by COLLDAHL 1952 both by lnl l'll· 
dermal titration of in particular those antigens that had glwn n JHIMI· 
ti ve reaction in the intradermal routine skin test and by ¡n·ovm!nl Ion 
tests. The outcome and number of these tests are found in tablt• :.!. In 
all 169 provocation tests were performed. On sorne patkntH only olll' 
provocation test was made, but on others up to ninc provocut.lon 1 1'1'11 ~ 
with different antigens wer.::; performed. Of the 169 provocatlon lt•HIM 
performed 57 were positive and 90 negative. It was possiblc by t lw 1111•· 
thod used, therefore, to get a c1ear result in about 87 % of the h•Ht M. In 
the remaining 13 % minar symptoms ocurred after inhalation oJ' 1 h1• 
strongest antigen solution (10-1 ), but they were not sufficient.ly c•hn· 
racteristic to indicate their being positive. 

A very high incidence of positive results from the provocatlon l.tlHIIII 
has been obtained in cases of auto-dust allergy, no less than 61 ')t,, ul' 
the provocation tests with autodust being positiw. Of the patienbt Hhow· 
ing a positive skin reaction for auto-dust (by skin titration at least 1 for· 
a concentration 10-3 ) the provocation test turned out positivcly in 72 ~v,. 
for this antigen. The incidence of positive provocation tests of thP wholl' 
matErial is about 34 %. Of the patients showing a positive skin r·c•¡u:· 
tion tests turned out positively for the whole material in 43 'lr·. 

As it is the opinion of several investigators that mould spOl'(!H uro 
the active agent in house dust, provocation tests with an extract of mi· 
xced mould spores * were performed particularly on dust-sensiliV<J pn· 
tients. As a rule a ,;provocation test with mould spores was pcrformc•tl 
on such patients before the provocation test with auto-dust. As is Stll'll 

from table 2, the tests with mould spores in the cases whórc tlw Hklll 
reaction was negative as a rule turned out negatively u. 

Compared with the high percentage of positive provocation te~:~tH In 
cases with positive skin r·eactions to auto-dust it is interesting to flntl 
that only about'20 % of the provocation tests in cases of positivo aldn 
reactions to animal dander turned out positively. 58 % of thc positlvc• 
skin reactions to animal dander are of no clinical importance. In 22 ';;, 
the result was questionable. Of the positive skin r:eactions for thc wholc• 
material of asthma patients 42 % indicate with certainty a latent for·m 
of allergy with no actual clinical importance. 

From this study it was also evident that the higher the skin Rmu~l· 
tivity, the larger the percentage of positive results from the provmm· 
tion tests (table 3). 

As is seen from table 3 about 16 % of the provocation tests turn out. 
positively in cases of a negative skin test (a one plus reaction at lt11tHI 
does not occur after an intradermal injection of an antigen coneentm· 
tion = 10-3 ) in asthmatic patients under the conditions for thc mut..•-

(*) Containing Mucor, Penicillium, Botrytis and Hormodendrum. 
(**) If the Skin test was positive to mould the provocation test turnml out Jlll 

sitively in 3 out of 7 tests. 
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rial in this investigation. Therefore, not a few patients with a clinically 
significant allergy m.ay be mis.sed if a negative skin test is considered 
as showing that a manifest form of allergy does not exist. 

In case of positive skin reactions to different antigens, these reac
tions indicate a latent form of allergy of no clinical importance toa very 
different extent for di'fferent antigens. For autodust 14 %, for pollen 
35 %, for mould 57 % and for animal dander 58 %. J:f by skin testing, 
therefore, one finds a positive reaction to animal dander, th€re is a 
much greater possibility that this skin allergy has no importance for 
the disease, than would be the case if one got a positive skin reaction 
for auto-dust. 

It is very important to stress that the asthmatic troubles in a special 
·case are often caused by multiple factors and that the result of the treat
ment depends upon how important factors could be more or less elimi
nated !by the treatment. 

As regards different asthmatic paUents for whom specific hypersen
sitivity is of importance, the s~gnificance and importance of the speci
fic factor for the development of the asthma can vary considerably. 

In a series of 387 asthmatic patients investigated between 1950-53 
at LuND., a small University town in the south of Sweden, hy COLLDAHL 
229 (59 per cent) showed a positive skin test while 158 (41 per cent) sho
wed a negative. 43 pe:r cent of a series of patients in this material with 
a positive intracutaneous test a positive provocation test. 

Tlms about 25 % of asthma patients could be shown to have a hy
persensitivity of clinical importance. 

FAGERBERG 1957 found the following figures for 400 asthma patients 
from Stockholm: 146 positive intracutaneous tests and 254 negative, eg. 
in 37 % the patients had a positive skin test. 

Antigen tested 

Ali antigens ························ 
Ali antigens ........................ 
Ali antigens ........................ 
Autadust ···························· 
Autadust ···························· 
Palien ·································· 
Palien ································· 
Maulds ······························· 
Maulds ······························· 
Animal epithelium ··············· 
Animal epithelium ··············· 
Cattan seed ························ 
Cottan seed ························ 

TABLE 2 
(Calidahl, 1952) 

Result of 
skin test 

+and-
+ 
+ 
+ 

+ 
+ 
+ 

Result of provocation 
tests in per cent 

+ ? 
------

34 13 53 
43 15 42 
16 10 74 
72 14 14 
28 14 58 
59 6 35 
17 17 66 

43 o 57 
5 5 90 

20 22 58 
21 o 79 
50 17 33 
o 50 50 

Number of 
provocation 

tests 
performed 

169 
111 

58 
29 

7 
17 

6 
7 

20 
41 
14 

6 
4 



A nt igen concentration just 
g i VJ.ng a posi ti ve skin re
'"'t.ion by intracutaneous 

testing 

lQ-• 

10-• 

10-• 

> 1o-• 

'l'ABLl<J a 
tColldahl, l!:lfí2) 

Positive provocation tests 
in per cent 

62 

45 

32 

16 

:1'1:1 

NumhPI' uf' pou•fut•nu•tl 
JII'OVOt'll.f.iOII t I'Hf 11 

13 

33 

fi7 

58 

KRAF.PELIN and ENGSTROM (1956) investigated the frequency of mn· 
nifest allergy in asthma patients in children. 

In 119 patients up to 13 years of age 489 provocation tests wcre lKll'· 
formed. Posltive provocation tests were ohtained in 65 %, but only 
stronger skin reactions were followed up by provocation tests. If all 
skin reactions, even the w•eaker ones, had been examined by provoca· 
tion tests the perqentage of positive provocation tests would havc bc<m 
less. 

The authors could show just as has been shown 1952 for adult pcr
sons by CoLLDAHL, that the percentage of positive provocation h1st.H 
was larger if the skin reaction was stronger (see table 4). 

TABLE 4 

(Kraepelin and Engstrom, 1!136) 

Positive provocation tests/number of perfoTmed prCJt>ocation test.~ 

moro t.lmn 
Skin reaction + ++ +++ +-1 -1 

All allergens ................... . 9/51 78/159 128/174 103/lO[j 

The most important allergens were dust, animal dander, and pollen. 

1957 KRAEPELIN and ENGSTROM reported on the results of spcciflc 
hyposensitization in bronchial asthma in childhood. 110 patients wero 
l"ollowed, 83 % of these wEre pure inhalation allergies, 2 % wcrc JlUl'll 

l"ood allergies and 15 % were combined food and inhalation allcrgioa. 
The authors conclude that it appears that food allergies do not plny 
an important part in childhood asthma in S:weden. 

18 
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In a study of 748 adult asthmatic patients carried out in 1948, FA
GERBERG (S;t Goran's Hospital, Stockholm) found that only about 18% 
of the patients could be shown to have a manifest allergy. It was almost 
without exception inhalation allergens that caused the asthma; firs
tly dust, secondly rpollen of different kinds and animal epithelials. It 
also could be shown that some rpatients were sensitive to more than one 
allergen. 

FAGERBERG stressed the importance of carrying out a proper inves
tigation. Out of the 748 patients accounted for here, not less than 280 
had a total of 1107 positive i.c. reactions, but out of these, only 195 
wer{~ shown to have clinical significance in a total of 133 patients. Thus 
147 patients had 912 positive skin reactions without correspondin:g cli
nical manifestation. These :figures give further suprport to the impor
tance of not deciding on a specific hyposensitization with the help of 
only a skin test. 

In this sedes therefore more than 80 % suffered from the type of 
asthma, the cause of which could not be attributed to any particular 
allergen. 

FAGERBERG (1958) also examined the detailed circumstances connec
ted with the onset of asthma in the S :t Go.RAN material consisting of 
615 patients with •Endogenous asthma and 133 with exogenous asthma. 
The investigations have confirmed the discoveries of other authors that 
in a considerable percentage of cases infections can be considered as 
the real caus1E of the :first attack of asthma in the patients. In the present 
material this occurred in 61,9 % of the patients with endogenous asth
ma and in 42,8 % of the patients with exogenous asthma. 

The investigation has also shown that in the present material BSR 
cannot be used to diff,erentiate between asthma with and without in
fections in the air passages, lungs or sinus. An increased BSR, howe
ver, renders such an inf~ction more likely than a normal BSR. 

ARNERJ FÜRST and TRUEDSSON (19158) found in a study of 378 asthma 
patients examined at the Medicine Clinic at LUND that in 46 % the pa
tients had one or more positive reactions in the skin test. Positive skin 
tests were found in 2/3 of the patients up to the ag.e of 30, in 1/2 of the 
patients between 30-39 years of age and in 1/4 of the patients bet
ween 40-59. 

The antigens that most cften gav.e a positive skin reaction were 
dust, animal dander and pollen. 

In 131 asthma patients between 2-69 years of age who had one or more 
positive skin reactions a positive provocation test was found in 75 %. 
Therefore a positive skin r·Eaction of etiologic importance in this series 
of asthma patients was found in 3/4 of 46 % that is 34,5 %. 

RIPE (1962) has recently studied the imrportance of mould allergy 
in Sweden with specially prepared mould extracts (PALMS'I'IE:RNA and 
RIPE). He has found that mould allergy has a clinical importance in 
about 12 % of paümts investigated. These figures are larger than in 
earlier investigations. Among these the following may be mentioned. 

NILSBY (Orebro, S'weden) found in a group of 123 asthma patients 
12 patients (10 %) where anamnestic_ data and the result of the intra-
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cutanc.ous test with mould extracta spokc for a I:Km::~itivity of cuullul MIK· 
nificance. · 

In 1952 CoLLDAHL found (table 2) that if the skin test wua lK>llltlvt1 
alleast in a concentration 1:1 000, the provocation test turncd out 1KJ• 

sitively in about 40 %. If the skin test was negativc in a conccntrutlun 
1:1 000, the provocation test was positive in not mor-e than 10 %. 

FAGERBERG {Uppsala, Sweden) performed provocation tcats wlt.h 
mould extract on 76 patients and could E$tablish that 25 (33 %) rcuctml 
positively on the provocation test in spite of the fact that many of tht•m 
(20) had not reacted positively to the intracutaneous test {1: 1 000 wclght.¡' 
volume). 

PALMSTIERNA and RIPE ha ve modified the apparatus of Pirt from l'urt· 
on laboratories in England for cultivation of microorganisms and adap· 
ted it for cultivation of allergenic moulds. The mould is cultivated aub· 
merged ata constant temperature, at constant pH, under constant aer·u· 
tion in a medium consisting of casein hydrolyzate, glucose and aaltM. 
When the mould has grown out maximally it is harvested, disintegratlld 
and extracted by centrifugation at 50 000 x g for 120 minutes at O'' C. Th<l 
extracts are diluted following the nitrogen values where 1:10 ='-" 1 mg 
N/ml. This corresponda approximately to 1:10 dry weight/volume. 

RIPE is just now occupied in investigating the incidence of mould 
allergy in Stockholm, Sweden, by intracutaneous and provocation testa 
with extract produced in the above mentioned way. He is using eight 
different moulds, which have been proven to be common in the Stock· 
holm air. Botrytis cinerea, two Penicillium species, Cladosporium her· 
barum, Pullularia pullulans, Al ternaria tenuis, Mucor hiemalis and Aspcr
gillus niger. The preliminary results appears in tables (5 and 6). Tht• 
patients are principally composed of asthma and rhinopathia. Among 
the patients are a considerable number whose symptoms are of very 
long duration and many of them are treated with steroids. 

Most of the patients react to severa! mould species, as well as to aevc· 
ral allergens such as pollen and dust. 

It is not clear how often food allergy is of importance as regards 
asthma. According to the investigations mentioned earlier the incidenco 
of food allergy of importance as regards asthma is not large, though 
there are, however, reasons to believe that this form of allergy has u 
greater bearing on asthma than it has hitherto been possible to verify. 

In an investigation not yet published (COLLDAHL) it could be shown 
that allergic symptoms can disappear if the diet is profoundly chan· 
ged, e. g. by giving the patient the elimination diets prescribed by RoWll. 

BRONCHIAL INFECTION. 

Bronchial infection is an important factor in provoking asthma in 
asthmatic patients. Investigations performed with a special method fnr 
obtaining bronchial secretion in a sterile way have shown (BERGMAN, 
COLLDAHL and NILSSON, 1954) that at least 90 % of the patients wlth 



Age Diagnos. 

16-68 Asthma bronchiale 
and Rhinitis al-
lergica. 

TABLE 5 

Intracuta7~eous test with mould extracts (Ripe) 

Number 
of cases 

550 

Number of positive intracutaneous tests with the following 
concentrations (1 :10 = 1 mg N/ml) 

1:300 1:1000 1:10000 1:100000 1:1 milj. 
---

65 40 21 9 1 
(12 'k) (7 %) (4 %) (2 %) (0,2 %) 

After a positive reaction no stronger solutions was used. 

TABLE 6 

Total! y 

---

136 
(25 %) 

Result of provocation tests by inhalation or by dripping into the nostrils with the following concentration (1: 10 = 1 mg N/ml). 
(Ripe) 

Number of pro_ 
vocation test. 

Pos 

24 
(50%) 

1:300 

Neg 

25 
(50%) 

Pos 

24 
(66 %) 

1:1000 

Neg 

12 
(34 %) 

1:10000 

Pos 

12 
(80 %) 

Neg 

3 
(20 %) 

When a positive reaction is obtained no stronger solutions was used. 

1:100000 

Pos 

3 
(100 %) 

Neg 

o 

Total! y 

Pos 

63 
(60 %) 

Neg 

40 
(40 %) 
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hcalthy lungs were stcrilc in the lower pal't of the t.t·n.dwn. tuul In 1 lw 
larger bron:chi. . 

Asthmatic patients with no apparent increase of BHH Wl~l't~ not. l'otuul 
to ha ve bronchial infection more frequently than pct'HonH wit.h lwttll h~· 
lungs. Comparison with the two .groups mentioned cat'lim· HhowH t.lmt. 
asthmatic patients with enhanced BSR had bronchiul inf'cd.lnn ntCII't' 

often than those. 
In addition to the direct culture-response, differentiul l~otmt.H nuu.lu 

from the bronchial secretion collected by sterile sucUon m~em·tJing to 
the given method indicate whether an infection exists, anu in t.hut. (liiMtl 

the neutrophilic leucocytes are increased. An almost exclmiivtl <•oMino· 
philic finding argues against· infection. 

A study has been performed (COLLDAHL, 1960) of thc pr'llHtllWU of 
neutrophil and eosinophil cells in the sputum-principally in mtH<'M ni' 
asthma, but also of other diseases of the lungs and bronchial t.md., In 
conjunction with the erythrocyte sedimentation rate thc ccll diHt.t•lhu· 
tion in the sputum can provide information of value in dia¡~noHiH n.tul 
therapy. This m~ght well be used as a routine measure in the invt•HII· 
gation of lung diseases. 

Both neutrophil and eosinophilleukocytes were found in the wn~:~lwd 
sputum from the asthma patients. In cases of asthma without coincidtml 
diseases the erythrocyte sedimentation rate was normal, or only slighlly 
elevated. 

In most of the cases of asthma accompanied by other disem1cH Uw 
ESR was elevated. Such conditions included sinusitis, bronchitis, bt•on
chopneumonia, cholecystitis and cardiac infarction. Both neutrophilau1d 
eosinophil leukocytes were present in the sputum, the former oceaHio· 
nally predominating. 

Eosinophils occurred in the sputum in a number of other <liH<~ttHl'l'l 
than asthma and allergic rhinopathy. 'I'he most marked prepondct'tUWll 
of eosinophil cells was found in cases of Loffler's syndrome. 'l'hc CI'Y· 

trocyte sedimentation rate was often quite high. 

SUMMARY. 

According to the investigations mentioned in about 50 % of asthnm· 
tic patients a positive result is obtained by skin testing with one or mot•o 
antigens. If these antigens are tested by provocation a positivc rc~:~ult. 
is obtnined in abo:1t 50 % of the pat~cnts. That means that 1/4 of tho 
asthma patients are sensitive to an antigc1 \7hich is of importancu foJ' 
their asthma. 

The moot importan! antigens are the following: dust, pollen, mouldH, 
animal dander. According to the investigations mentioned earlim· thl' 
incidence of food allergy of importance as regards asthma is not lttr'A'll, 
though there are, however, reasons to believe that this form of allm·gy 
has a greater bearing on asthma than it has hitherto l::een possibll' to 
verify. 
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A small number of patients are sensitive to an antigen even if the 
skin test is negative. But in about 60-70 % of the asthmatic patients we 
cannot find an antigen which can provoke symptoms by provocation 
tests. 

In about 1/3 of asthma patients admitted to hospital for asthma a 
bronchial infection is found that could have praecipitated the asthma
tic attack. 
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.B,RECUENCIA ETIOLOGICA DEL ASMA BRONQUIAL NN MI•~XICO 

J. L. CORTÉS.(*) 

!.-'-PREÁMBULO. 

El asmático, en la República Mexicana, etiológicamente es polifuc{,. 
tico; en general, puede compararse a un diapasón que vibra idónUcm· 
mente con excitantes diversos. Son contados los enfermos en loH qttt1 

hay sólo un factor como causa de su padecimiento. 
La etiología varía en forma importante, de acuerdo con la edad y ol 

sexo. Es interesante señalar que los paroxismos asmáticos sólo ocuHio· 
nalmente se han encontrado presentes en los p~imeros meses de la vidn, 
pero desde la edad preescolar aumentan y su frecuencia es mayor en la 
tercera o cuarta década. Por lo que se refiere al sexo, predomina en Cll 
masculino, observándose en particular en trabajadores especializa.duH, 
como los de fábricas de hilados y tejidos, ingenios azucareros, pizcado
res, despepitadores de algodón y algunos otros; es de señalarse que on 
la República Mexicana la enorme mayoría de obreros pertenece al HPXo 
masculino. 

El pronóstico, íntima:rn,ente relacionado con la etiología, es más o 
menos benigno si predominan el factor alérgico o el endocrino; si es el 
infeccioso, psicológico o intrínseco, es de relativa severidad. 

Alrededor de las costas, que tienen una longitud de 9.903 km. (7.147 
corresponden al Pacífico y 2. 756 al Golfo), existen las llamadas zonas a,,.,. 
mógenasJ importantes no sólo por el extraordinario número de paciente:! 
asmáticos encontrados, por la intensidad, severidad y duración de loH 
paroxismos, sino también por la existencia de enfermos barómetros} llu· 
mados así porque anuncian, por medio de la aparición de sus síntornuH, 
hasta con varias horas de anticipación, la Iniciación de perturbacionoH 
climatológicas. 

Il.-CARACTERÍSTICAS GEOGRÁFICAS Y METEOROLÓGICAS DE LA REPÚGI.WA 
MEXICANA. 

Situación.-México forma parte del continente americano y se hnlln 
dentro del hemisferio norte. Su extensión es de 1.967.183 km2 • 

Las coordenadas geográficas de sus puntos extremos corresponden : 
la más boreal, a los 32° 43' latitud norte, en la frontera con los Estado& 

(*) Profesor de la Facultad de Med2cina, Unive!'sidad Nacional de México¡ l't't•· 
sidente de la Sociedad de Alergia y Ciencias Afines. 
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Unidos, y la más meridional, a la desembocadura del río Suchiate, en la 
frontera con Guatemala, a los 14° 30' latitud norte. El punto más orien
tal está situado en el litoral noreste de la Península de Yucatán, en el 
Mar de las Antillas, a los 86° 46' longitud oeste de Greenwich, y el más 
occidental está en el litoral del Océano Pacífico, al noreste de la Penín
sula de Baja California, a los 117° 08' longitud oeste Greenwich. 

La República Mexicana colinda al norte con los Estados Unidos de 
América y al sureste con Guatemala y Honduras Británicas, ubicándose 
en dos grandes porciones de nuestro continente: América del Norte y 
América Central. 

Fisiografía.-Es muy accidentada, pudiendo considerarse una mese
ta central limitada por las siguientes cadenas montañosas: Sierra Ma
dre Oriental, Sierra Madre Occidental y Sierra Volcánica Transversal; 
las dos primeras cruzan la República de norte a sur, convergiendo hacia 
la última, constituyendo el Nudo del Cempoaltépetl, a la altura del pa
ralelo de los 19" y que es tanl:o un límite altimétrico como geológico, cli
matológico y biogeográfico. Ahí se encuentran las cumbres más elevadas, 
como el Citlaltépetl (5.700 m.), Popocatépetl (5.452 m.) e Iztaccíhuatl 
(5.286 m.). 

En la altiplanicie central está la Ciudad de México, a los 19° 26' la
titud norte y a los 2.240 m. de altu·::-u, asiento del núcleo humano alrede
dor del cual se ha integrado y desarrollado la nación, política, cultural 
y económicamente. 

Zonas Climatológicas.-El Trópico de Cáncer cruza el territorio me
xicano hacia su parte media, estableciendo dos zonas climatológicas casi 
iguales en extensión, una templads. al norte y otra tropical al sur, pero 
debido a la gran altura a que se encuentra la mayor parte de su territo
rio, pues sólo el 32 por 100 se sitúa a menos de 500 metros de elevación 
y el 68 por 100 restante va de los 501 a más de 2.500 metros de altura 
sobre el nivel del mar, se producen modificaciones en el clima de la Re
pública y sobre todo en su régimen térmico, como consecuencia de la 
predominancia de la altura sobre la latitud; por ello se encuentran (cla
sificación de Koepen) climas tan variados como los lluviosos tropicales 
(de sabana, bosque tropical, selva), secos (estepa, desierto) y lluviosos 
templados (seco en invierno, húmedo, seco en verano, con lluvias raras, 
:ero intensas en todas las estacior.es) . 
- En cuanto a la repartición de las lluvias en el territorio mexicano, 
se determinan las zonas sigu:entes: húmeda, que comprende el 6,8 por 
100; semi-húmeda, con el 10,ti por 100, y semiárida y árida, el 82,7 por 
100 de la superficie del país. 

Nublados.-Es posible considerar cuatro grandes zonas: la parte 
norte de Baja California con un total de treinta días nublados al año; 
la meseta central con sesenta; parte noroeste, centro, oeste y zona sur 
con noventa, y el sureste, sobre todo en Chiapas, con ciento cincuenta 
días. 
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Ill.-PRINCIPALES. FACTORES ETIOLÓGICOS J))o;J, AHIVIA IIHON,ltliAI .. 

Datos estadísticos basados en la exreriencia de médico~:~ qtw r·c~Hidru 
en distintas zonas de la República Mexicana, han señalado qm' tlll tt'•l'· 
minos generales los factores etiológicos en el asma bronquial vuduu c•ll 
forma muy importante con la edad, las características climntolc'J¡.cic~nM, 
los factores económico-sociales, la alimentación, etc., pero ¡nwdt• Hltlll· 
cionarse que los más importantes son: 

A) Alérgicos. 
B) Infecciosos. 
G) Psicológicos. 
D) Endocrinos. 
E) Intrínsecos. 

A) Alérgicos. 

En la mayoría de los enfermos existen polisensibilizacioncs. Entro 
los alergenos que más frecuentemente se han encontrado como pr·othw· 
tores de síntomas están: ¡ a) 

INHALANTES ............ -. .. . . ~~ 
e) 

[ 
f) 
g) 

1) 

{ a) 
2) · INGESTANTES .. ...... ......... b) 

3) ENDOPARASITOS 

Polvo casero. 
Epitelio de animales. 
Hongos atmosféricos. 
Pólenes. 
Olores diversos. 
Fibras vegetales. 
Humo y productos de eombuHt.IOn. 

Alimentos. 
Prcductos químicos. 

4) ECTOPARASITOS E INSECTICIDAS 

5) OCUPACIONALES 

6) REGIONALES 
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1) Alergenos inhalantes.-Indiscutiblemente, los más importantes. 
Entre ellos: 

a) Polvo casero. 
Clínicamente ofensor en la casi totalidad de los pacientes, su conte

nido inmunológico está en relación con las características ambientales 
del sitio donde se colectó, variando notablemente en las distintas zonas 
de la República Mexicana (citadinas, agrícolas, ganaderas, industriales, 
etcétera). 

Es característica en la Ciudad de México la presencia en la atmósfe
ra de grandes tolvaneras durante los meses de febrero y marzo, época en 
que los enfermos asmáticos exacerban o desencadenan con más frecuen
cia sus síntomas. 

Debe mencionarse que se ha encontrado que es todavía más potente 
el polvo envejecido, posiblemente porque sus componentes se encuen
tran en mayor desintegración y por la asociación con parásitos, ácaros, 
hongos y otras substancias. 

En las zonas asmógenas, es notoria la gran potencia ofensora del 
polvo que se encuentra en cuartos que han permanecido cerrados por un 
período de tiempo más o menos largo. 

b) Epitelios de animales. 
Son alergenos muy importantes, llegando a considerarse, despu3s 

del polvo, el inhalante no estacional más común. 
Son de mencionarse plumas, lana, ¡;elos (de gato, perro, ca'l::allo, co

nejo, ganado, etc.), tanto en zonas no urbanas por existencia de los ani
males, como en las ciudades, porque muchos de los objetos personales 
o de casa están hechos con ellos. 

e) Hongos atmosféricos. 
Aun cuando presentes en todo el país, se observa que son de extraor

dinaria importancia en las zonas asmógenas. 
Variando la cantidad y la especie, de acuerdo con la situación geo

gráfica y climatológica, los más frecuentes en la ciudad de México son: 
Alternaria, Hormodendrum y Helminthosporium. Estudios realizados 
dentro de las casas habitación señalaron a Monilia, Penicillium, Hor
modendrum y Alternaria. 

En la ciudad de Monterrey (al norte del país), Alternaria, Hormo
dendrum, Penicillium y Aspergillus. 

En Jalapa, Veracruz, en orden decreciente, Hormodendrum, Penicil
lium, Rhizopus, Streptomyces, Cephalosporium, Helminthosporium, Al
ternaria, Absidia y Mucor. 

d) Pólenes. 
Es posible afirmar que no son un alergeno de gran importancia en 

México, debiendo recalcarse también que la mayoría de los pacientes 
son alérgicos a vario.s pólenes~ En el territorio norte se presentan enfer
mos con sensibilizaciones a uno o dos pólenes. 

En la ciudad de México se han observado los sigu:entes períodos de 
polinación: 

Arboles, de noviembre a abril, siendo más importante el Fraxinus. 



l•'n•o'lll'lll'lll "' ¡,,¡,·,1{11'11 do•IHHIIIII. hl'ollqlllllll'll Mc\xlo•o 

Pastos, de mayo u octubre, con máximas cuentas en mnyo y HopUNII· 
hrc, siendo más importa~te el Cynodon Dactylon. 

Los zacates no son muy ofensores; el índice de la Ambrmolin üH t!Uilt.t·o 
pura México y Tampico. 

En el resto de la República, en forma general, puede Hcñuhu·Hll In 
siguiente división polínica: 

Zona central, con datos similares a los de la Ciudad de Méxi<~o. 
!Zona noroeste, con bastantes zacates y pastos (Amaranthus hibl'i<htH 

y retroflexus, Franseria tenuifolia, Ambrosía psylostachia, HolcuH hn.· 
lepensis y Cynodon Dactylon. 

~Zona norte, que tiene también una rica flora alergénica (Holcuf:l hn· 
lepensis, Cynodon dactylon, Phelum pratense, Amaranthaceas, Quono
podiaceas, Franseria tenuifolia, Parthenium, Ligustrum y ProsopiH). 

!Zona sudeste, en la cual aparentemente no existen pólenes alorg(~nl· 
cos en cantidad apreciable. 

e) Olores diversos. 
Entre ellos deben mencionarse de productos de belleza y pinturaH. 
De productos de belleza: 
Constantemente se observan como desencadenantes de síntomaH en 

las personas que los usan o en las que están expuestas a su contacto. 
Por su frecuencia, son de interés los perfumes, las lacas nebulizauaH 

para el cabello, desodorantes y maquillaje. 
De pinturas y sus componentes: 
Paroxismos asmáticos extraordinariamente molestos han sido obHCt'· 

vados con ellas. También síntomas, aunque no muy severos, en obreros 
que fabrican o manejan las pinturas o sus componentes, como la gaso· 
lina, thinner y aguarrás. 

f) Fibras vegetales. 
Interesantes, ya que muchas veces el paciente ignora que las inhalu 

porque éstas se encuentran formando parte del relleno de colchoncH, 
almohadas, muebles, etc., o integrando diversos objetos de ornato o Jo 
uso diario. 

Entre las más comunes se encuentran algodón, pochote, yute, lino, 
henequén. 

g) Humo y productos de combustión. 
Muy importantes en ciudades industriales, ya que se encuentran di· 

fundidos en forma extraordinariamente amplia y constante en la at
mósfera. 

En la época actual puede decirse, por un mao, que son raras las per· 
sonas que no fuman o no están cerca de quienes lo hacen, y por otro, 
con el número creciente de industrias y de vehículos de transporte que 
tienen que verter humos y productos de combustión a la atmósfera, es 
casi imposible evitarlos. 

2) Alergenos ingestantes. 

Entre ellos es posible considerar los alimentos y productos químicoH. 
De los alimentos, aun cuando varían en las distintas zonas de la Re· 
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pública, los más importantes son: chocolate, nuez, pistache, piñón, ave
llana, chícharo, huevo, lentejas, mangos, mariscos, pescados, maíz, etc. 

De los productos químicos, que cada día aumentan en importancia 
como factores etiológicos del asma, es posi'hle mencionar: antibióticos, 
bacteriostáticos, aspirina. 

3) Endoparásitos. 

Son de extraordinaria importancia en los asmáticos, endoparasitosis 
diversas, particularmente en aparato digestivo. 

4) Ectoparásitos e insecticidas. 

Se han encontrado casos en que los ectoparásitos han desencadena· 
do paroxismos severos de asma, particularmente avispas, chinches, pul
gas y mosquitos. 

Los repelentes e insecticidas con bastante frecuencia producen mo
lestias, sobre todo los hechos con piretro y D. D. T. 

5) Alergenos ocupacionales. 

Cada vez con más frecuencia se encuentra el factor ocupacional como 
desencadenante de asma, particularmente en las fábricas que manejan 
lana, algodón, algunos alimentos. Las leyes mexicanas no consideran 
este padecimiento ocupacional como enfermedad profesional. 

6) Alergenos regionales . 

. Existen zonas asmógenas particularmente alrededor de las costas 
y en las zonas agrícolas y algodoneras. 

B) Alergenos infecciosos. 

Este factor es de extraordinaria importancia, y su presencia ha sido 
observada en todas las edades, desencadenando, manteniendo o exacer
bando en forma severa el padecimiento. Es casi seguro encontrarlo en 
los asmas crónicos y en los rebeldes al tratamiento habitual. Puede ac
tuar como: 

1.° Focos infecciosos en amígdalas, adenoides, dientes, senos pa
ranasales, vesícula biliar, próstata, órganos genitales femeninos, etc. 

2. o Procesos infecciosos generales desencadenados por gérmenes, 
virus, hongos. 

Se están realizando estudios estadísticos en poblaciones tipo de dis
t:ntas zonas de la República Mexicana, con el objeto de conocer los gér
menes que se encuentran en la secreción bronquial de los asmáticos en 
diferentes fases del paroxismo. 
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C) · Psicológicos. 

De e:...:traordlnaria importancia, creciente cada vez mÚH, eHle l'ndot' 
se ha encontrado presente tanto en el paciente como en el medio umblt111· 
te; varía de acuerdo con edad, sexo, situación económica, oHtltdo d vil, 
ocupación, etc. 

En el medio ambiente motiva diferentes aspectoH en lu cHeuoln., tll 

trabajo, el hogar. 
Sensación de culpabilidad, deseos de evitar castigoH, fruHlmdout·~. 

buen o mal ajuste familiar, interrelaciones normales o unor·nmlt•H m111 
sus semejantes, etc., llegan a crear un círculo vicioso que ropot't!lllt' f'll 
forma totalmente negativa en la evolución del padecimiento. 

D) Endocrinos. 

Disendocrinias de cualquier tipo han demostrado su posibilidad como 
factores etiológicos importantes en los asmáticos. Particularmento 111· 
teresantes son las de las glándulas genitales, tiroides, etc.; pubcrlud, 
menstruación y climaterio deben siempre tomarse en consideración, 

E) Intrínsecos. 

Aun cuando afortunadamente es pequeño el grupo de asmáticoH 011 

los cuales es imposible descubrir su o sus agentes etiológicos, duda liL 
severidad y constancia de los síntomas que presentan, su importnncln 
clínica debe ser tomada en consideración. 

SUMARIO. 

México, situado en el hemisferio norte del Continente Americano, 
con extensión de 1.967.183 km2 , presenta características climatológicaH 
y orográficas que determinan aspectos especiales en los factores etioló· 
gicos del asma bronquial; estadísticas realizadas señalan que los mÍtH 
importantes son: los alérgicos) infecciosos) psicológicos) endocrinos o 
intrínsecos. 

Como alergenos característicos pueden señalarse: En la Ciudad de 
México, el polvo de las tolvaneras, presentes en su atmósfera durante 
los meses de febrero y marzo; en la República Mexicana, en general, loH 
de las zonas asmógenas, localizadas en las regiones agrícolas, algodo· 
neras y alrededor de las costas; en estas últimas con frecuencia se obscr· 
van los enfermos barómetros, que anuncian, con la aparición de sus sin· 
tomas, hasta varias horas antes, la iniciación de perturbaciones clima· 
tológicas. 

Los pólenes, en general, no son alergenos de gran interés, siendo 
rarísimos los pacientes sensibles a uno solo; en el territorio norte si ao 
observan sensibilizaciones a uno o dos pólenes. 
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Los hongos atmosféricos cada día son de más importancia, particu
larmente en las zonas asmógenas o en los cuartos cerrados durante bas
tante tiempo. 

De las fibras vegetales como alergeno regional se puede mencionar al 
henequén en Yucatán (Sureste). 

Los perfumes, las lacas nebulizadas, desodorantes, así como pintu
ras y sus componentes (gasolina, thinner y aguarrás) son factores etio
lógicos interesantes. 

México se industrializa con rapidez y el humo y los productos de 
combustión (fábricas, vehículos de transporte) se mencionan cada vez 
con más frecuencia; lo mismo sucede con los alergenos ocupacionales 
observados en obreros que prestan sus servicios en fábricas de hilados 
y tejidos, colectadores de algodón, despepitadores, ingenios cañeros. 
Esto también permite señalar que en el sexo masculino la incidencia de 
asma es mayor, ya que a estos factores etiológicos la mujer, en su gran 
mayoría, toda vía no está expuesta. 

Endoparásitos y ectoparásitos también se han encontrado frecuen
temente como causantes de asma. 

Los factores infecciosos, psicológicos, endocrinos e intrínsecos, aun 
cuando son de gran importancia, no ofrecen características especiales 
entre los asmáticos mexicanos. 
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FRECUENCIA DE LOS FACTORES ETIOLOGICOS DEL ASMA 
EN PORTUGAL 

M. DAMAS MORA. (*) 

Las diversas investigaciones realizadas por la Sociedad Portuguo"" 
de Alergia durante los años de 1957 a 1962, nos permiten, a tra VÓII dt' 
las informaciones que nos han sido comunicadas por los miembros ln· 
teresados dispersos en varias zonas del país, hacernos una idea aproxhnn· 
da de la frecuenca de los factores etiQlógicos del asma en Portugal. 

Esos trabajos están basados en la observación de algunos millnroH 
de enfermos de diversas edades, estados y profesiones y, aunque no not1 
permitan afirmar exactamente cuál es el verdadero factor etiológico 
desencadenante de la crisis, nos permiten apreciar en forma conjunta el 
estado actual del problema. 

Ya anteriormente, en un trabajo presentado a la II Conferencia In· 
ternacional . de Asmología, tuve la oportunidad de abordar aquel pro· 
blema desde un punto de vista estadístico, lo cual permite darnos cuentu. 
de la gravedad de esta enfermedad entre nosotros, pudiéndose deducir, 
en consecuencia, que existe un porcentaje de asmáticos de alrededor 
del 1 por 100 de la población válida. 

La diversidad de subclimas que pueden señalarse en las varias re· 
giones del país-resultado de su configuración geográfica a lo largo del 
Océano Atlántico, en toda la extensión de la costa-se traduce en alte
raciones climáticas, a las que cabe atribuir, muchas veces, la aparición dl' 
las crisis asmáticas, lo cual tiene aspectos de una cierta importancia. 

Sin embargo, dentro de los subclimas, los microclimas -noción ex
puesta por primera vez en 1931 por los científicos alemanes-, son los 
que presentan variedades más dispares. Esos microclimas .que, al decir 
del fallecido investigador luso, Doctor ARRUDA F'uRTAOO "pueden no des
tacarse por su extensión pero sí, ciertamente, por la diferencia intensa 
de unos a otros, influyen, además, por sus características coadyuvantes, 
en las crisis de asma y, también, paradójicamente, en ciertos casos, en 
su terapéutica, por las indicaciones perentorias de un cambio de clima 
para su cura". 

(*) Secretario General de la Sociedad Portuguesa de Alergia, Viceprcsldtml.t~ 
de la International Association of Asthmologists (INTERASMA). 
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En octubre de 1957, afirmábamos la influencia del clima en el ori
gen de los factores desencadenantEs de los diversos tipos de asma, aun
que tuviéramos, como es obvio, que relacionarlos con la etiopatogenia 
de la enfermedad, de acuerdo con el criterio adoptado ·mtonces por nos
otros. 

Más tarde, en el trabajo presentado en Barcelona al V Curso de En
fermedades Alérgicas realizado -en la Facultad de Medicina, en la Cá
tedra de Patología General del Profesor FERNÁND~ GRUZJ bajo la orien
tación del ilustre especialista Doctor FARRERONs-CoJ tuvimos la opor
tunidad de exponer nuestro punto de vista sobr·e el carácter extrema
damente multiforme de la etiología del asma bronquial. 

Para nosotros, de acuerdo en gran :parte con el concepto de FRouT
CHMAN y otros autores, hay que ·encararlo bajo el aspecto clínico, en re
lación con los caracteres etiopatogénicos, lo cual, nos llevó a admitir 
dos formas esenciales de asma: 

l.·a El asma bronquial primario -producido originariamente por 
una hipersensibilidad- (el asma, en este caso, es una enf.ermedad ex
clusivamente provocada por factores específicos (alergenos) o no espe
cíficos (patergenos) como el calor, el frío, el viento, los gases, los fac
tores emocionales, los esfuerzos físicos, etc.). 

2.a Los asmas secundarios, de r·eacciones condicionadas por otros 
procesos de localización y naturaleza diversa, •é n ocasiones, de mayor 
importancia que el factor inicial. 

De las citadas investigaciones, podemos deducir, según los informes 
que nos han sido comunicados, que la frecuencia de los factoNs etio
lógicos del asma en Portugal, se sitúan: 

a) En las variaciones climáticas de los subclimas y, dentro de és
tos, de los microclimas (ARRUDA FuRTADOJ DAMAS MORA). 

b) En la polinización de la atmósfera por las especies fr.ecuentes 
y comunes entre nosotros: Cupressus Sempervirens} Pinus} Parietaria 
Officinalis} Gramineas} Olea Europea} Quenopodiác8as y Amarantaoeas} 
Xanthium y Artemisia} Plantago (QUITERIA PINTo DA SILVA). 

La fuerte reacción positiva de los "tests" observados en diversos 
grupos de individuos en tratamiento, se refieren, en su mayoría, a los 
pólenes de las Dactilis, Hordeum Festuca, Secale cereale, Polypogon, Zea 
Mays (PlEDADE GUERREIROJ DIAS DE ANDRADE). 

e) En la sensibilización al polvo de las casas y de los locales de 
trabajo: a los cereaLes, y a los hongos solos o asociados a sustancias 
bacterianas (CoRREIA GUIMARAES J LO PES VASQ.UES) . 

d) En la existencia de múltiples afecciones crónicas del aparato 
respiratorio, como las bronquitis, las bronquiectásias, las neoplasias, 
las :pneumoconiosis y otras (LoPO DE CARVALHOJ PALMA CARLOS). 

e) En la gran frecuencia de las insuficiencias cardíacas, mitrales 
·e hipertensas (ADELINO PADESCA). 

/) En los desarreglos y pertubaciones alimenticias (CORREIA 
GUIMARAES). 

g) En las alteraciones tóxico infecciosas y agudas relacionadas con 
la tuberculosis y la gripe (DAMAs MORA). 
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The author mentioning received informationa conccrning tho fl'll· 
quency of etiological factora of Asthma in Portugal imputca thom to: 

a) The climateric variations of subclimates and within thol•m ut 
niicroclimates (ARRUDA FuRTADO, DAMAS MORA). 

b) The atmosphere pollination by the ordinary and common &JK!tllt~l!l 
among us: Oupressus Semper1>irens, Pinus, Parietaria Of/ic·inalis1 CJra· 
mineas, Olea Europea, QuenopodeacMs and Amarantaccas, Xantl&lum 
and Artemisia, Plantago (QUITÉRIA PINTO DA SILVA). 

The strong positivity of "tests" observed in severa! groups of lndl· 
viduals under treatment is reported in the majority to the pollonM ut 
Dactilis, Hordeum, Festuca, Secale cereale, Polypogon, Zea May11 (JIUC· 
DADE GUERREIRO, DIAS DE ANDRADE). 

e) The aensitization to dust of home and work placea: to allsortl!l ur 
grain and fungua alone or as.sociated to bacteria! aubstancea (ColtiUOIA 
GUIMARAES, WPES V ASQUES). 

d) The existence of multiple chronical affectiona of reapiratory 
apparatus such as bronchitis, bronchiectasis, neoplasia, pncumoconlo· 
sis and others (LoPO DE CARVALHO, PALMA CARLOS). 

e) The great frequency of cardial insuficiencies mitrala and hy· 
pertenses (An·ELINO PADESCA). 

f) Nourishing unrulinesses and perturbations (CoRREIA GUIMARAES.) 
g) Acute and toxi-infectious perturbations connected with tub<lr· 

culosis and influenza (DAMAS MORA). 
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THE FREQUENCY OF AETIOLOGIC FACTORS. IN BRONCHIAL 
ASTHMA IN FINLAND 

Z. ERIKSSON-LIHR. 

Hospital for Allergic Diseases. Helsinki, Finland. 

T'he frequency of allergic diseases in Finland is in accord with the 
number given in most countries. But Finland's geographical position and 
its climate as the most northern country in the world besides Iceland 
greatly contribute to the causes of allergic diseases. T'he lovely sum
mers with their long, light nights fl.y too fast. The three very much 
awaited sunny months which, unfortunately, can also be rainy and cold 
cannot give the inhabitants the strength to bear the burden of the long, 
dark and severe winter months. For this reason bronchial asthma cha
racterized by infections of shorter or longer duration is the most com
mon aller.gic disease. Wihen it is dark and cold one wishes to stay indoors 
and so one suffers from lack of fresh air. Nutriment becomes monoto
nous and lacks vitamins and imported foodstuff is expensive. The nu
merous airtight clothes necessary in wintertime promote the occurrence 
of allergic eczema 1which after asthma is the most common form of 
allergy. 

Ghronic infections in different parts of the body, mainly in the upper 
and lower respiratory tract, are the most common causes of bronchial 
asthma in adults and also in children from 7 years on. Of 500 asthmatic 
schoolchildren treated in the wards of the Allergy Hospital in Helsinki, 
88 % showed chronic infections, mostly in the nasal sinuses, adenoids, 
tonsils or teeth. In only 12 % no focal infection could be found. 200 adult 
asthmatics were x-rayed and examined by the hospital's otolaryngologist 
and dentist. 18,5 % had nasal polyps, sinuitis was found in 72 % of which 
21,5 % had pansinuitis, 20 % chronic tonsillitis and 58 % periapical 
infections of the teeth. In only 10 % of the patients studied no signs of 
chronic infections could be found. In the infected cases it was established 
that no definite and lasting improvement of the asthma could be seen 
before sanitation of the foci of infection was performed. 

Extrinsic factors such as inhalants are also of importance. In the 
above mentioned material 36 % of the asthmatic patients showed marked 
positive skintests to different allergens other than 1bacteria. In adults 
housedust is the most common sensitizer found. But in our agricultura! 
country allergies to animal emanation are also often seen. Sensitivity 
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l.o cowsshair, milk and beef can be found in thc same patknt. llonwlmll· 
l.cd woolen stockings are still used in wintertime and also hlttHl·kniUlHl 
or woven clothes. Woolen blartkets and rugs cover beds, floors and wulbt 
and often induce sensitivity. Poultry farmers are sensitive to feathtll'H 
which also are still frequently used in pillows and mattresscs. 

Food allergy is mostly seen in infants and small children, but uhm 
occasionally cause asthma in adults. Sensitivity to milk, wheat, cgg11 
and chocolate are most common. In our country which boasts of 60.000 
lakes fish allergy is often seen and much feared because of the nutrltlo· 
nal difficulty it brings forth. 

Sensitivity to drugs, paint, detergents, cosmetics and all kindM ot' 
new industrial materials increases each year. 

During last years fungi have been found in the sputa of somo nHt.h· 
matics, among which were a few children. Fungicidal treatmcnt gnvtl 
good results. 

Slides show the frequency of the aetiologic factors mentionod In 
asthmatic children and adults. 



HAUFIGKEIT .ATIOLOGISCHER FAKTOREN BEIM BRONCHIAL
ASTHMA IN DEUTSCHLAND 

E. FuCHS (*) 

Aus dem Allergie-Forschungs-Institut und der Asthma-Kilink, Bad Lippspringe/Westfalen, 
Deutschland (Chefarzt: Dr. med. W. Gronemeyer). 

Die mir gestellte Aufgabe, über die Haufigkeit atiologischer Fakto
ren beim Bronchialasthma in der Bundesrepublik Deutschland zu be
richten, kann bisher aus vielen Gründen durch eine Sammelstatistik 
aus verschiedenen Kliniken und grossen Krankenhausern oder Asthma
zentren kaum befriedigend gelost werden. Bei Erkrankungen, die einer 
Meldepfiicht unterliegen, wie Infektionskrankheiten, Berufskrankhei
ten, beispielsweise im Sinne der in der Bund-esrepublik · Deutschland 
bestehenden Berufskrankheitenverordnung, ist es verhaltnismassig 
einfach, einen zahlenmassigen überblick, auch über atiologische Fak
toren, zu gewinnen. Der Anregung, entsprechende Statistiken und Un
tersuchungen aus verschiedenen Kliniken des Landes zusammenzus
tellen, um auf diese Weise einen überblick zu erhalten, sind wir nicht 
gefolgt, wofür u. a. folgende Gründe zu nennen sind: 

1. Die Diskussion über das Wesen des Asthma bronchiale, das 
weder atiologiscih noch klinisch ein einheitliches Syndrom darstellt, ist 
gerade bei uns in Deutschland in den letzten Jahren besonders lebhaft 
und keineswegs abgeschlossen, so dass auch schon aus diesem Grunde 
eine Art Sammelstatistik aus verschiedenen Kliniken ein falsches Bild 
ergeben würde. 

2. Nur an einigen wenigen Kliniken werden in Deutschland atiolo
gische Analysen durchgeführt. 

3. Bestehen zum jetzigen Zeitpunkt keine einheitlichen und ge
meinsamen .Kriterien bei der Untersuchung von Asthmatikern. 

Wir hielten es daher für gerechtfertigt, ein griisseres Kollektiv des 
eigenen Krankengutes entsprechend statistisch zu erfassen und mit Hilfe 
von Lochkarten und elektronischen Maschinen UBM) auszuwerten. 
Dabei erweist sich als ein besonderer Vorteil, dass samtliche Asthma
tiker bei uns in einem einheitlichen Klinikmilieu in gleicher Weise und 
nach einem .gleichen Plan untersucht und "beurteilt", systematisiert 
und behandelt wurden. Da unser Einzugsgebiet :Nord-, Süd und West-

(*) · Unter Mitarbeit von cand. med. Uwe Gronemeyer und Fraulein Gisela Eber
hardt. 
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deutschland umfasst, ist das Krankengut "repriisenlaliv" fUt• cllu Ktl• 
Hnmte Búndestepublik Deutschland, so dass im Hinblick auf dio KONt.t~ll· 
ten Fragen einige Aussagen moglich werden. 

Unser nicht ausgewahltes Krankengut umfasst 3.000 Asthmn.tlkor·, 
die im Jahre 1963 im Allergie-Forschungs-Institut und der Asthmn· 
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IGinik, Bad Lippspringe untersucht und behandelt wurden. Bei der stn
tistischen Erfassung haben wir 

1. subjektive Angaben der Patienten (Anamnese), 
2. objektive Untersuchungsergebnisse (klinisch, LaboratoriumH· 

und Testergebnisse) und 
3. die endgültige Beurteilung durch den :behandelnden Arzt berUck

sichtigt. 

Eine ausführliche Interpretation der ermittelten Ergebnisse ist 
schwierig und bei der beschrankten Redezeit nicht moglich. Einige- -wie 
uns scheint----wichtigc zahlenmassige Ergebnisse werden daher hier uus
;;;ugsweise in Tabellenform dar.gestellt, die vorerst nur als eine Dislcus· 
Hions- und Vergleichsgrundlage angesehen werden konnen. 

Im Hinblick a uf den Erkrankungsbeginn (- 1. Asthmaanfall), wic 
cr bei der Erhebung der Anamnese angegeben wurde, ergibt sich bei det· 
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Auskertung (vergleiche Abb. 1), dass das Asthma ganz allgemein ohne 
Rücksicht auf die Pathogenese bei Frauen etwa um 10 Jahre früher 
als bei Mannern in Erscheinung tritt. Der maximale Gipfelliegt bei den 
Frauen zwischen dem 15. und 20. Lebensjahr, bei den Mannern um 
das 30. Lebensjahr. Hier dürften hormonale Einflüsse van wichUger 
Bedeutung sein. 
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Abb. 2 

In einem 2. Diagramm (vergleiche Abb. 2), wobei zunachst a uf eine 
Unterteilung nach Geschlechtern verzichtet wird, zeigt sich sehr deut
lich, dass Asthma bronchiale infolge Sensibilisierung gegen exogene An
tigene früher und haufiger als Asthma ohne Sensibilisierung gegen exo
gene Antigene in Erscheinung tritt. Die 1beiden Gipfel liegen etwa um 
10 Jahre auseinander. Für das Kindesalter ergibt sich ein weit haufige
rer Asthmabeginn für die Sensibilisierten als für die Nichtsensibilisier
ten- eine Aussage, die uns recht wichtig erscheint und die Bedeutung der 
Sensibilisierung durcih exogene Antigene im Kindesalter unterstreicht, 
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was zwar vermutet, aber bisher- zumindcst in Dcuts{~hlund ·nidal. 
ausreichend untersucht wurde. Bemerkenswert ist, da~:~s fUr• diLH 1\ha· 
desalter das Geschlecht ohne Einfluss zu sein scheint. FUr· dio Htllltdhl· 
lisierten zeigt sich bei Jungen und Madchen etwa in glcichcr Wchto tllnu 
grossere Hliufigkeit des Erkrankungsbeginns (vergleiche Abb. :n ; J'llt• 
den Erkrankungsbeginn nach dem 15. Lebensjahr ergibt sich fl\r Hc,ll· 
sibilisierte wie Nichtsensibilisierte eine annahernd gleiche Hiluflgkc,ltl'l· 
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Abb. 3 

werteilung, wobei die Frauen erkranken haufiger und früher als die Mll.n· 
ner, besonders zwischen dem 15. und 20. Lebensjahr. Ferner zeigt sich 
bei den M~nnern eine Verschiebung des Gipfels bei den Sensibilisiertcn 
um 5 Jahre nach Enks, was auch in Abbildung 2 zum Ausdruck kam. 

Primare bzw. seku,ndiire Realisationsfaktoren wie bronchiales Rciz· 
syndrom, Klimafaktoren, seelische Faktoren, Zyklusabhangigkeit bol 
Frauen und Sinussyndrom (vergleiche Abb. 4) zeigen eine fast glcicho 
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prozentuale Haufigkeit bei sensibilisierten und nichtsensibilisierten 
Asthmatikern. 
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Andere allergische Erscheinungen wie Urticaria, Ekzem, etc. treten 
bei sensibilisierten Asthmatikern doppelt so hliufig als bei nichtsensi
bilisierten Asthmatikern auf, was der allgemeinen Erfahrung entspricht 

10 

60 

40 

30 

10 

AII"'VIscht 

Familiton· --

Alterg,sche St1gmata 

bei exogener S.ensibilisierung 



J lllufll{llllll lllluhtl{ lrwfuq· t•'ILltl.onm l.l!lllll HI'OIWhlltlnMI.hiiUL.,, :.111'( 

(vcrgleiche Abb. 5). lnleres~:~ant ist, dass cine positivc /i'r/Ut·IV!fl,/dima tut/ 
lúttarrherreger wesentlich haufiger l:ei Asthmatikcrn mil t'inor· Alhw· 
gie gegenüber exogenen Antigenen festzustellen ist, wlihrcnd lllc HplU.· 
reaktion auf Katarrherreger bei Sensi:bilisierten wie Nichtscnslbllhdtw· 
ten in gleicher Haufigkeit zu beobachten ist, m. a. W.: die Bcrcltach~tfl, 
nach dem anaphylaktischen oder Frühreaktionstyp zu reagicrcn, hnl 
i.n einem Teil der Falle auch für Entwicklung einer Infektallcrglc Hn· 
deutung. 

Ich fasse die Ergebnisse noch einmal kurz zusammen: 
l. Das Asthma bronchiale tritt in der Bundesrepublik Dcutschhuul 

bei Frauen etwa um 10 Jahre früher als bei Mannern auf. Dct• HlluiiJ,(· 
keitsgipfel liegt bei Frauen zwisch:..n dem 15, und 20. Lebcnsj~thr, b1:1l 
Mannern um das 30. Lebensjahr. 

2. Exogen-allergisches Asthma bronchiale tritt früher und hU.ufl· 
ger als Asthma ohne Sensibilisierung gegen exogene Antigene In llJr· 
scheinung. 

3. Bronchiales Reizsyndrom, Klimafaktoren, seelische Fakturtm, 
Zyklusahhangigkeit ·bei Frauen und Sinussyndrom als primti.re bzw. 
sekundare Realisationsfaktoren zeigen eine fast gleiche Haufigkcitsvcr· 
teilung bei sensibilisierten und nichtsensibilisierten Asthmatikern. 

4. Andere allergische Erscheinungen wie Urticaria, Ekzem, etc. so
wie eine positive Frühreaktion gegen über Katarrherregern treten bol 
Asthmatikern mit Sensibilisierung gegen exogene Antigene wcscntllch 
haufiger als bei nichtsensibilisierten Asthmatikern auf. 



ZUR AETIOLOGIE DES ASTHMA BRONCHIALE IN DER SCHWEIZ 

B. FuST 

Auf Wunsch des Prasidenten unseres Kongresses, Prof. C. JIMÉNEZ 
DíAZJ führte die Schweizerische Allergie-Gesellschaft eine Erhebung über 
die Ursachen des Asthma bronchiale in der Schweiz durch. Daran be
teiHgten sich die Kollegen 

PD Dr. S. Cruchaud und Dr. J. Trolliet, Medizinische Universitatspo
liklinik, Lausanne, 

Dr. E. Musso, Dermatologische Universitatsklinik, Genf, 
Prof. Dr. H. Storck und Dr. H. P. Huber, Dermatologische Univer

sitatsklinik, Zürich, und 
Dr. F. Wortmann, Allergie-Poliklinik der Dermatologischen Univer

sitatsklinik, Basel, 
denen ich für die geleistete Arbeit herzlich danke. 

In Basel wurden im Jahre 1963, 502 Pat!enten weg-en Asthma bron
chiale, Bronchitis asthmatica oder "Asthma-Bronchitis" im Skarifika
tionsverfaJhren auf Sensibilisierung untersucht. Davon zeigten 324 oder 
65 % insgesamt 468 Hautreaktionen, von denen 62 % auf Hausstaub 
(worunter 18% nur auf den eigenen Staub). 28% auf Pollen, 4% auf 
Schimmel und 6% auf andere Allergen~ (Mehl. Tierhaar, etc.) entfielen 
(Tabelle 1). Diese Verteilung stimmt mit den Ergebnissen ahnlicher Zu
sammenstellungen aus früheren Jahren gut überein und kann für das 
Einzugsgebiet von Basel als reprasentativ gelten. Die Frequenz der po
sitiven Reaktionsausfa.lle nimmt mit zunehmendem Alter ab Sie sinkt 
von 80% bei Kindern und Jugendlichen, auf 21% bei den mehr als 
60-Jahrigen (Tabelle 2). 

In Genf reagierten 57 von 65 Asthmatikern, d.h. 88 %, auf die intra
d3rmale Te.stung mit einem von Prüfer selhst zubereiteten Staubex
trakt. 

In Lausanne wurden in den Jahren 1953-195'8 ·bei 1023 Asthmatikern 
intradermale oder cutane Proben an.gestellt mit 76 % nositiven Ergeb
nissen, die weitaus am haufigsten durch Hausstaub bedingt waren. Von 
182 Asthmapatienten mit positiven Hauttesten, über welche detaillier
tere Angaben vorliegen, sprachen 48,5 % nur auf Hausstaub, 16,5 % 
nur auf Pollen, 13 % auf Pollen + Staub, 11 % auf Staub + Bettzeug 
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TÁBELLE 1 

Asthma, Schlweiz 

Basel, 1963: Von 502 Patienten zeigten 324 total 468 Hautrealttlonnn 

Davon% mlt 

Hausstaub .. .. . . . . .. . . . .. .... .. ... .. . . . . .. . . . . . . . 62 
Follen ............................................. 28 
Schimmel ....................................... 4 
Mehl, Tierhaar, etc. .. .. . . .. .. .. .. . .. .. .. .. . .. 6 

Total .............. ,... ........ ... . . 100 

TABELLE .2 

Asthma,. Scluweiz 

Basel, 1963: Altersverteilung der Reaktionsausfalle 

Hautreaktion 

Alter Patie::J.ten Negativ Positiv 
----

························· 186 37 149 

························· 109 22 87 

························· 102 50 52 

························· 77 47 30 
J. ...................... 28 22 6 

Total ················ 502 178 324 

% ···················· 100 35 65 

'" ·" 

RO 
8() 

l'il 
3U 
21 

:.m u 

(Federn, Rosshaar) und je 5,5 % auf Staub + Tierhaar bzw. Staub 1 
Schimmel an (Tabelle 3). 

In Zürich kamen in den letzten Jahren über 2000 Asthmakrankc 1.Ul' 

allergologischen AbkUirung. Davon waren 400 aus den Jahren 1958-1060 
Gegenstand einer eingehenden Untersuchung. Bei 256 oder 64 % dicam• 
Patienten, und zwar am haufigsten bei Probanden im Alter von 11-30 
Jahren, Iiessen sich durcili intracutane Allergengaben 479 Sofortreaktio· 
nen auslosen, wovon 52 % durch hausliche Allergenc (Staub, Federn, 
Tierhaare), 24 % durch bakterielle Allergene, 21 % durch Pollen, 2 '~· 
durch Mehle und knapp 1 % durch andere Nehrungsmittel (Tabelle 4). 
Bei hauslichen All~rgenen stimmten Hauttest und Anamnese in 85 %, 
bei Pollen in 78 %, bei bakteriellen Antigenen jedoch nur in 18 'f,, 
überein. Bei 25 Kranken mit Asthma bronchiale wurde der inhala ti\ t! 
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TABELLE 3 TABELLE 4 

Asthma, Schweiz Asthma, Schweiz 

Lausanne: Von 182 Asthmatikern mit Zürich, 1958-60: Von 400 Asthmatikern 
positiven Hauttesten reagierten zeigten 256 total 479 Hautreaktionen 

% Davon 

88 nur a uf Hausstaub . . . . . . . . . . . . 48,5 

30 nur auf Ponen ................ .. 

24 auf Pollen + Staub .......... .. 

20 aUf Staub + Bettzeug ..... . 

10 auf S~aub .+ Tierhaar ..... . 

10 aUf Staub + Schimmel ..... . 

16,5 

13 

11 

5,5 

5,5 

Total .................. lOO 

Staub, Federn, Tierhaar ........ . 

Bakteriellen Allergenen ....... .. 

Pollen ............................... .. 

% mit 

52 

24 

21 

Mehlen ................................. 2 

Anderen Nahrungsmitteln ...... 

']'.otal .................. 100 

Antigen-Expositionstest nach Gronemayer, geniessen mit dem Pneumo
meter nach Wyss-H adorn, mit 1-9 Allergenen durchgeführt (IAPT-Test). 
Er fiel bei 22 Patienten in 30 von 55 Expositionen positiv aus. 15-mal 
war er trotz positiven Hauttests negativ, jedoch nie positiv bei negativer 
Intracutanreaktion. Von 139 Asthmatikern reagierten 100 oder 72 % 
gut bis sehr gut auf die Desensibilisierung mit Inhalationsallergenen, 
wohingegen von 60 mit mikrobiellen Extrakten vaccinierten Patienten 
33 oder 55% gut bis sehr gut auf diese Behandlung ansprachen. Für die 
Genese des Asthma bronchiale sind, besonders lbei jüngeren Patienten, 
Inhalationsallergene, vor allem hauslicher und pflanzlicher Provenienz, 
von aetiologischer Bedeutung. 



THE ETIOLOGY OF BRONCHIAL ASTHMA IN THE UNITI11D 
STA TES 

L. N. GAY. (*) 

Bronchial asthma occurs in all races, age and sex play no part In lb• 
selection of victims. Because asthma is an hereditary disease, loco.tlon, 
soil, environment and climatic factors play a secondary role in the onsnt 
of symptoms. However, symptoms may be aggravated by any one of 
these factors. Occupation is so important that on occasions one must 
insist upon a complete severance of the patient from the work. One muHt 
mention the predisposing constitutional cause of asthma, heredity. ll 
is the unanimous belief that the disease itself is not inherited, but tho.t 
the underlying tendency of which asthma is an expression is tro.nH· 
mitted to the patient. 

As I analyze in retrospect the clinical material which I have ho.d thc 
opportunity to study, I am impressed with the importance of the clo.sal· 
fication 'which I have endeavored to follow in the final analysis of thc 
cause of these symptoms. As soon as an etiologic factor has been dctcr· 
mined, a positive decision can be arrived at. Then, treatment is cithor 
a success because of elimination of the cause ora failure because of tho 
complexities of the disease. 

It is essential for the clinician to realize that asthmatic symtoms 
are produced by extrinsic factors as well as by intrinsic factors. In other 
words, some material outside of the body of the patient but in his envl· 
ronment produces respiratory discomfort after its inhalation. Includcd 
in the extrinsic group is that large number of patients who, because of' 
emotional strain, develop attacks of asthma. 

The intrinsic factors are less tangible; the patient develops his sym}l· 
toms after he has contracted an infection, such as sinusitis or chronlc 
tonsillitis. In this group one must place the asthmatic 'Who has developod 
emphysema associated with dyspnoea. Differential diagnosis is not dlf· 
ficult, provided the examination of the patient ihas been sufficiently 
thorough. The patients, who have been under my observation in privo.tc 
practice and in the clinic of the Johns Hopkins Hospital, are grouped 
under the following classification: 

(*) Associate Pl'ofessor of Medicine (Emeritus). The Johns Hopkins Unlverlllly, 
School of Medicine, Baltimore, Maryland, U. S. A. 
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ETIOLOGY·ASTHMA IN U. S. A. 

l. Allergy-(eastern seaboard) following pollen inhalation, often the 
aftermath of years of pollen hay-fever: Trees-early spring. 

Grasses-mid spring and early summer. 
Ragweeds-August and September. 
Added factors: Western area of the United States; other airborne 

pollens. 
a. Complication following same: Upper respiratory infection, such 

as sinusitis. This leads to low grade bronchitis with associated dyspnoea 
and residual asthmatic bronchitis. 

b. Unrecognized sinusitis, prolonged asthmatic bronchitis in indi
viduals over 45 years, emphysema as the final condition. 

2. Allerg¡ .. 
a. Following the inhalation of organic dusts, whether animal dan

ders, house dusts or industrial dusts, as the baker of bread (wheat) or · 
the grain merchant who handles mixed feeds for animals. Thus they 
may react to an ingredient of the feeds, which may contain cottonseed, 
linseed, castor bean and many other high protein vegeta!ble compounds. 

b. The spores of fungi. 

3. Non-Allergic Asthma. 
a. This group develops asthma following long standing infection, 

the sinuses especially, ethmoids or antra, less frequently the sphenoids 
or tonsils. 

4. Industrial Asthma. 
a. Inhalation of irrigating fumes. Steer industry, chemical indus

try, where fumes of plastic fill the atmosphere. This type of asthma is 
not allergic, but is often associated with a specific chemical inhaled by 
i:he victim, who might also be an excessive smoker of cigarettes. 

Hot-air heated homes, (fumes and dust from coal) . 
Pungent cosmetics, (perfumes). 

5. Drugs. "Aspirin" and other coal tar products. Penicillin. Iodi-
des, etc. Coal Tar : Sulfa or Iodides. 

6. Less frequent etiologic factors: 
a. Endocrine disorders. 
b. Psychogenic disorders. 
c. Cystic fibrosis. 

7. Climatic factors. 

8. Asthmatic Bronchitis in children due to residual or hypertro
phied lymphoid tissue in the nasopharynx. Usually nocturnal symptoms, 
due to drainage of mucoid discharge into the trachea while child is 
sleeping. 



ETIOLOGIC FACTORS. OF BRONCIDAL ASTHMA IN ISH.ANI~ 

l. GLAzER. 

Chief, Allergy Clinic, Tel-Hashomer Government Hospital, Ramat-Clan. IHt'tl.<'l. 

Israel (*) is a country whose population is the product of masK lm· 
migration of J ewish people from many continents. Its practicing alltn-· 
gologists, therefore, have a unique opportunity to observe allerglc phll· 
nomena in different ethnic groups when these groups are exposed to n 
new environmental set-up with p0ssibly new allergens. There are many 
instances of an entire isolated inbred community moving to Israel in tho 
course of a few years, as did the Jews from Iraq, Yemen, Kutzin (India) 
and Bulgaria. Yet thereis a marked difference of morbidity of bronchlal 
a.sthma among these different communities. Suffice to mention the mar
ked prevalence of this disease among immigrants from Iraq and Yemcn. 

In 1952-1953 the rate of hospitalizati<.n of asthmatic patients born 
in Iraq and Yemen was almost four fold and two fold larger respectivcly 
as compared to those born in Europe a.nd America (Table I) 10• Howevor, 
in recent years we have noted a definite tendency for reduction in the 
severity of asthma and consequently the rate of hospitalization of IraqlH 
although their number in the Out-patient Clinic is still high 7• 

(*) The state of Israel (fig. 1) comprises an area of 20,850 square kilometor11 
(8,048 square miles) and is bounded by the Mediterranean Sea to the West and Lo· 
banon and Syria to the North. The Sea of Galilee (Lake Tiberias) part of the Jordnn 
river and the Dead Sea form part of its border with the Kingdom of Jordan to thc 
East and South-East. E'ilat on the Southern tip of t'he Negev is a small port clty 
on the gulf of Akaba of the Red Sea. On the South-West border of the Negev ls the 
Sinai península of Egypt. Israel extends from 29" 30' to 33• 15' latitude North an<'l 
from 30• 17' to 35• 41' East of Greenwich. 

The main geographic and climatic regions of Israel are: (1,10). 
1) The Mediterranean coast and coastal plain with an equable (sea) climate of 

warm humid summers and mild winters. Variations between day and night tem
peraturas are moderate. 

2) The Jordan Valley along the Jordan river from the Sea of Galilee (200 me· 
ters below sea level) to the Dead Sea (392 meters below sea level-lowest point on 
earth). Its clima te is subtropical in nature. 

3) The range of mountains and hills which is interposed between the above two 
zones. It has an inland type of clima te: hot dry days and cool nights in the summer 
and relatively cold winters but no snow. The mountains of Galilee {Nazareth, 400 m.; 
Safad, 900 m.) are separated by the Plain of Esdraelon (Emeq-Yizrael) from tho 
Mount Carmel, Shomron and Further South Judea (Jerusalem, the Capital, 800 m.) 

4) The Negev comprises the Southern half of the area of the State with Beer· 
Sheva its main city. It is hilly barn desert-like with a dry hot climate and mark011 
difference between day and night temperatura. 
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TABLE I 

Hospitalized asthma cases in 1952-1953 per 100.000 population, ages .1¡5-.1¡9 yrs. 

Place of birth 

Europe-America .............. . 
Yemen ................... . 
Iraq ................................ . 
Turkey .......................... .. 
Morocco .......................... . 
Libya ............................. . 

Rate of Hospi
talized cases 

34 
64 

125 
43 
40 
17 

The marked familia! incidence of bronchial asthma among the Iraqui 
Jews in Israel may be explained in part by their tendency for inbreed
ing and cousin marriages for ma~y cent'll:ries in their country o~ ~rigi~. 
Yet their atopy has become manifest mamly after they began llvmg m 
Israel. When a careful history is taken one finds that even in Iraq sorne 
members of the family suffered from hay fever and/or asthma but these 
cases 1were mild and scarce indeed. Coming from a dry inland type of 
climate many of them settled in the humid Mediterranean coastal plain 
which favours the growth of molds and hay fever plants and the 
development of respiratory infections. It is quite interesting however to 
note the relatively low incidence of palien skin reactions to palien 
extracts in these allergic Rhinitis and asthma patients in their first 
years in Israel 10 , 13• There are of course social, economic and psycholo
gical contributing etiologic factors which aggravate and perpetuate 
bronchial asthma among the !raquis as well as other new-comers from 
Asia, North Africa and the European Continent. Many patients who 
were in Concentration Camps in Europe lost their asthma at least 
temporarily. Sorne of those who survived the most 'brutal inhuman 
treatment and deprivation, both physical and mental, under the Nazi 
regime, carne down with bronchial asthma, in many cases just after 
liberation from concentration camps 10 or after arrival in Israel. 
Exposure to new or more potent allergens could be blamed but on the 
other hand psychological str-c:ss and physical stress associated with 
adaptation to a new environment is too obvious to be ignored. 

One of the climatic phenomena apparently affecting the asthmatic 
patient in Israel is the Khamsin ~Sharav). The Khamsin 1 is an eastern 
or southern wind blowing from the deserts surrounding the country and 
producing a marked drop of the relative humidity which is more noted 
in the mountain region than in the coastal plains. The Khamsins are 
more prevalent in the spring and fall, may persist from a few hours to 
a week or more and are usually associated with a marked rise in tempe
rature. The physiological effect is thought to be due to sorne electro
magnetic changes in the atmosphere over and above the dryness and 
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hcat of the air. Many u~:~thmatics state cmphaticully t.hul ILII ol' t.ht!h' 
:;ymptoms disappear during a Khamsin. Other1:1 gct thcir nllnt!ltH ¡uu·U· 
eularly if sand storms develop. It has been observed thut dul'ing .1\hntntdu 
days there are high atmospheric pollen and mold spore countR 14 , Howf!· 
ver, the disappearance of the Khamsin may be so abrupt that oven t.hoter 

KINGOOM 
Of 
~ 

Fig, 1.-Map of Israel: Geographic and Clima tic regions. 

who feel well all through it come down with a seizure perhaps duc to thtl 
sudden change in temperature and humidity. The Khamsin has no doubt 
an indirect late beneficia! effect on pollen and mold asthma because thc 
drying effect partially controls the growth of hay fever plants particu· 
larly grasses and reduces the development of molds. 

Pollens constitute a relatively minar cause of asthma in Israel. Jn 
most cases of pollinosis, the asthma is subsequent to hay fever whlch 
is caused mainly by the Gramineae grasses (Table Il). 

Atmospheric pollen counts carried out hy the gravity slide meth01l 
in the coastal plain (Tel-Aviv-Jaffo 11, 12 , 14 and Tel-Hashomer 5 ) demontl· 
trate the peak of pollination of the Gramineae to be in March or Apt•ll 
(Fig. 2), which correlates well the severity of symptoms. This occm'H 
usually about two to four weeks later in the colder mountain reglon 
(Jerusalem 4, 18, Nazareth) and somewhat earlier in the warm vallcWM 

1111 
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TABLE ll 

Grasses oj the gramineae jamily causing hay jever a.nd astlvma in Israel 

Botanical Name 

Cynadon dactylon ............................. . 
Agrostis verticillata o .... o .. o ..... o ...... o o o .. . 

Avena sterilis .. 0 ...... 0 ......................... o 

Avena barbata ... ooo""""o"""···"· ........ . 

Dactylis glomerata ...... o ...................... . 

Hordeum sativum ...... o ..... o ............ o .... .. 

Hordeum murinum ................. o ........... . 

Lolium perenne .................................. . 
Lolium multiforme ........................... .. 
Po a annua ........ o ................................ . 

Poa bulbosa ...................................... . 
Sorghum annuum ............................... . 
Sorghum halepensis ........................... .. 

Common English Name 

Bermuda grass 
Red top grass 
Oat grass 
Oat grass 
Orchard grass 
Cultivated barley 
Mouse barley 
Perennial rye-grass 
Italium rye-grass 
Annual meadow grass 
Meadow grass 

Johnson grass 

(Sea of Galilee and J ordan Valle y 9 , 14 ) • In the dry desert of the N eg-ev 
and its Southern tip the City of Eilat 5 , on the shore of the Red Sea, there 
is very little pollen indeed (fig. 2) and it is therefore a true haven for 
pollinosis patients. 

During the dry summer season beginning late in May there is little 
pollination of hay fever plants in the entire country. Thus the tourist 

T (l-HASD l'IE R EILAT-HILLS 

1 "'· 1• V. fi.VI Vlf.f •. X XI. XII.~ 
Fig. 2.-Typical gramineae grasses pollen weekly counts curves in the coastal plain 

(Tel-Hashomer) and the Negev Desert (Eilat Hills). 

arriving in May from Europe and the Northern regions of the United 
States avoids the grass pollens both at home and in Israel. 

In the fall with the very first rains there is a little rise in the Gra
mineae pollen count 5 , 14 with minor symptoms 9 • In a few places Ber
muda grass may pollinate and cause symptoms perennially 11, 14• 

As to the composiate: Although there is sorne growth of Ambrosia 
maritimaJ there are none of the hay fever causing species. Americans 
sensitive to ragweed are therefore symptom-free in Israel 8• Artemesia 
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(sage l:>rush) which grows mainly in the coastal plain, was rncntlunml 
as a possible cause of hay fever 16• Recently it was proven a cu.uao ut 
asthma in the fall 17, 

Israel is devoid of natural forests, and hay fever trees are scu.rco 
indeed. Ailantus glandulosa (Tree of Heaven) was demonstrated to })t'O• 
duce hay fever in Jerusalem 21, and in sorne rare cases trees like Acacia, 
Eucalyptus, Cupressus, Juniperus and Citrus were incriminated '"· 

Olive tree pollen is a definite and quite important cause of hay rever· 
in May 11, 11 and occasionally may even cause severe asthma 11• 
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Fig. 3.-Total Monthly Number of colonies cultured from atmospheric mo1d sporo11 In 
the coastal plain (Tel-Hashomer) and the Southern Negev (Eilat), 

Mold spores are no doubt an important etiological factor for respira
tory allergic diseases in Israel although there are no statistical clinical 
reporta to that effect. Atmospheric spores identified and counted on 
slides in Tel-Aviv-Jaffo 11, 1:2,:14 show a distinct peak in the Spring (May) 

·anda lesser one in the Fall. Culture plate studies in Tel-Aviv and other 
localities 2 have verified these seasonal variations. The principal sourco 
of the spores is the fungus Hormodendrum (Cladosporium). In a recent 
survey we were able to demonstrate 3 the paucity of atmospheric funguH 
spores in the Negev city Eilat when compared simultaneously with Tcl· 
Hashomer in the coastal plain (fig. 3). Yet in both of these sites the ge
nera cultured were similar and in the following order of frequency: Hor· 
modendrum, Alternaría, Penicillium, Aspergillus, Stemphylium, Actl· 
nomycetes and Yeasts. 
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Other etiologic factors of bronchial asthma like house-hold inhalants, 
animal danders, insect proteins and stings or drugs are essentially the 
same as in other parts of the world and need no special discussion. 

As in many other countries there are large groups of asthmatic pa
tients in whom no etiologic factors can be definitely established by 
history or by routine skin tests and we assume that these cases are of 
bacteria! origin. They comprise about half of our adult asthmatic pa
tients. 
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FREQUENCE DES FACTEURS ETIOLOGIQUES DANS L'AS'l'IIMJIJ 
BRONCIDQUE EN BELGIQUE 

J. M. JAMAR. 
· Louvain. 

11 est souvent malaisé de déterminer avec précision chez un mnltul11 
asthmatique l'importance relative des différents facteurs qui int.l,rvlt'lt· 
nent dans l'étio·logie de sa maladie ou qui en influencent le cours. 

Habituellement en effet on se tr:ouve devant une origine compl<lXtl, 
Ohez un pourcentage assez élevé il existe une base allergique mais son 
importance peut étre fort variable. Alors que chez certains son inflmm· 
ce est prédominante chez d'autres son rOle n'est plus que secondalr<l, 
En général au fur et a mesure que la maladie progresse ou que le sujot 
avance en áge l'importance du facteur allergique a tendance a dimlnUt't' 
tandis que l'irritation anspecifique des bronches augmente. 

Chez la plupart des patients asthmatiques les infections des voic•M 
respiratoires aigues ou chroniques, bactériennes ou meme virales, In· 
terviennent dans le déclenchement des symptomes de broncho-spasmtl (11 

déterminent souvent le cours de la maladie. La fréquence, la duréo ol. 
l'intensité des infections conditionnent généralement la déterioratlon 
progressive de l'état du malade. 

Comme dans toute maladie chronique un changement s'opere frÓ· 
quemment dans le psychisme du malade, ce qui influence défavorablo· 
ment le cours de la maladie. A la longue le facteur psychique devient 
parfois le facteur le plus en vue dans le déclenchement des crises. 

JI est toutefois difficile de faire une statistique sur la fréquenee <1!: 
l'importance de ce facteur puiqu'une influence psychique se manifest<' 
a un crtain moment dans une mesure plus ou moins importante dan.M 
la majorité des cas. 

FACTEURS ALLERGIQUES. 

Dans une étude portant sur 2.000 cas d'asthme non sélectionnés, 11 
est apparu qu'on peut mettre en évidence une étiologie allergique par· 
tielle ou totale, dans 68 % des cas, tandis que dans 32 % aucune allcr· 
gie n'était décelable (fig. 1). 

Dans la majorité des cas toutefois le facteur allergique ne pouvnlt. 
etre considéré comme étant le seul en cause et son importance détC't'· 
minante sur le cours de la maladie peut etre variable suivant les cns. 
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c=J ca.a non allergiqu.es. 

~ Gas d'origint: ahe1·gi.qu-e~ 

Fig. 1.-Malades asthmatiques allergiques et non allergiques. 
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Fig. 2.-Facteurs étiologiques dans 1.000 cas d'asthme d'origine allergique. 
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Fig. 3.-L'age des patients. 
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Les. sujetH pró~:;en tan l.. ue1:1 .manifestations allcrgiques a o ronclllll t t'NI t. 
surtout entré l'agc de· 6 a 40 ans tandis que les non-allergiquc,H Mnnt 
trouvés essentiellement parmi les tout jeunes ou chez ceux ou In rrm· 
ladie a débuté apres l'age de 40 ans. 

Les criteres employées pour mettre en évidence une allergic~ ttnnt: 
- le resultat des tests cutanés éventuellement complétés JIIU' IoM 

tests d'inhalation. 
- la relation de ceux-ci avec les données de l'interrogatnirc. 
- le résultat de l'élimination et ou de la désensibilisation. 

\ 

Fig. 4.-L'ii.ge du debut de la maladie. 

Dans la catégorie des malades allergiques la liste des différents an· 
tigenes trouvés responsables est montrée dans la fig. 2. (Etude portaut 
sur 1.000 cas non sélectionnés.) 

L'age des patients étudiés, ainsi que l'age du début de la maladi<l, 
sont montrés dans les figures 3 et 4. Ces données peuvent en effet avoir 
un intét~ét si on veut comparer différentes statistiques. Il est en effct 
certain que l'image peut changer considérablement suivant que l'étudo 
porte sur des enfants des adultes ou des vieillards. Nos cas se compo
sent surtout d'enfants et d'adolescents dont le début de la maladie cst 
assez récent. 



FREQUENCE DES FACTEURS ETIOLOGIQUES DE L'ASTHME 
BRONCHIQUE EN FRANCE 

R. KOURILSKY. 

Les conclusions de ce travail sont fondées sur une enquéte faite au
pres des Membres de la Société FranQaise d'Allergie, au moyen de ques
tionnaires détaillés. 

1. Etude des allergenes principaux. 

La poussü~re de maison est le principal. Cette prédominance est notée 
dans toutes les régions, elle est maxima dans les centres urbains, en par
ticulier dans les tres grandes villes (63 a 78 %) ' légerement moindre dans 
les agglomérations moyennes (60 a 52 %) , nettement moindre en milieu 
rural (40 %) . L'allergie aux plumes vient en deuxieme lieu, sa fréquence 
est variable selon les régions (de 20 a 30 %,) . Elle est rarement isolée, et 
le plus souvent associée avec l'allergie a la poussiere (dans les trois quart 
des cas). L'allergie aux moisissures (St plus souvent décelée depuis qu'on 
la recherche systématiquement, mais sa fréquence relative est variable 
selon les régions (5 % dans les villes, jusqu'a 30 % en milieu rural). 
La fréquence de l'allergie a Can di da Albicans est diversement appreciée; 
l'allergie aux textiles (laine, kapok) est relativement rare. 

L'allergie bactérienne est difficile a chiffrer exactement. Elle est en 
général considérée comme étant peu fréquente (5 %) , consécutive a 
l'infection secondaire d'un asthme primitivement non infecté et cons
tatée surtout chez l'enfant. Cependant son role pathogene est important. 

Il est de plus en plus clair que l'infection est un des plus puissants mo
dificateurs de la paroi bronchiolaire. Jointe a l'allergie, elle a pour con
séquence d'orienter l'évolution des asthmes infectés vers l'emphyseme 
irréversible. Sa signification pronostique est done sérieuse (R. KOURILSKY) 
HALPERN). 

Il apparait de meme que l'allergie au tabac et aux produits de com
bustion des cigarettes joue un role de plus en plus reconnu dans l'évolu
tion vers l'emphyseme (R. KouRILSKY), chez les sujets génétiquement 
prédisposés. 

Sa conjugaison avec le facteur précédent est particulierement re
doutable. 

Les pollens sont rarement responsa·bles de l'asthme bronchique pro
prement dit, mais ils constituent l'allergene majeur de la saison estivale: 



h~H graminées sont reHpoHHublel:l dan~:~ toutes leH régionH (70,H ';í') ; 1\ un 
bien moindre degré les· composées (20 a 36 %) , les ur·br·eH ( 10 1/Íd, ll Vt!ll 

d'assez grandes variations régionales. 
Les poils d'animaux sont plus fréquemment en cuuHe en mllhlU I'UI'ILI, 

:'t un bien moindre degré en milieu urbain (poils de chut 6,1'5 t;t., ou clt~ 
chien 8 %) , on les trouve chez 5/100 des malades présentant doH t.t'"t." 
positifs. Les autres allerg{mes de cet ordre sont exceptionnellommtt. t't'n· 
contrés. La poussiere de meunerie l'est surtout en mili e u rurul ( 14 ,1) % 1, 
de méme que les poussieres de céréales (blé, orgc, avoinc). 

11 n'y a pas de doute que de subites concentrations en allcrg(ltwH Jtrll· 
vent faire éclore pendant un certain temps, dans une ccrtaino r(,J.Cimt, 1111 
nombre appréciable de cas supplémentaires. C'est ansi qu'ontro 1111"10 t~l 
1961 une véritable "épidémie" sévit a Marseille, elle touchn deM mlllhwM 
de personnes. Elle était due a une poussiere de tourteaux do lUtlln Jll'o· 
venant du port et surtout des usines environnantes. 11 fnllut un Ion¡: 
proces aux plus dangereuses de ces usines pour tarir la sourco. MniM clr 
tels cas sont rares. 

2. Les influences régionales. 

L'asthme est une maladie fréquente dans la plupart des régionH Ul'· 

baines surtout, et dans certains districts ruraux de climat humidc. MuiM 
sa fréquence générale ne parait pas augmenter. 

L'évolution vers l'infection surajoutée est souvent constatée t!ll mi· 
lieu urbain {33 a 60 %) , surtout en hiver, 15 % seulement en étú. 

La proportion des asthmes continus est relativement faible (2 'a ll'\ 7t•), 
celle des asthmes ~rave est diversement appréciée (20 'a 40 ry,,). L<~H null•·· 
mes mortels sont heureuxement rares (1/700 a 1/1000). 

3. lnfluence de l>age. 

La proportion de l'asthme infantile est forte (30 a 40 %) suivnnt. 
les conditions d'observation; 10 % chez l'adolescent (12 a 20 ans) ; ;¡:¿ 1 í 
chez l'adulte; 12 % au-dela de 50 ans. 

4. Parmi les facteurs étiologiques, de récents travaux ont mont.r·(• 
que le facteur psychologique individue!, et en particulier l'existenco tic• 
conflits affectifs, est un facteur décisif dans la modulation évolutlw 
de l'asthme, son déclanchement, son intensité et sa durée. Ce factmn· 
est accessible á la thérapeutique, ce qui permet une réduction consid{,. 
rable de la corticothéraphie en durée et en quantité. 

Ce facteur étiologique n'a pas été considéré a sa juste valeur·, 
il est pourtant tres répandu. Conjugué aux allergenes ambiants, il ex
plique la pérennité de l'asthme. Il n'est pas encare possible de savoit· H'll 
correspond á un facteur génétique différent de celui qui gouverne l'hy
persensibilité allergique. 



FACTORES ETIOLOGICOS DEL ASMA BRONQUIAL EN ESPAÑA 

F. LAHOZ} A.ISASTRE} J. PÉREZ GUERRERO} F. MARÍN y R. DoMÍNGUEZ 
Fundación Jiménez Diaz (Clínica de Nuestra Señora de la Concepción). Departamento 

de Asma y Enfermedades Alérgicas. 

Para establecer lo más exactamente posi'hle los factores etiológicos 
del asma en un país, es necesario recurrir al análisis de casuísticas am
plias de diversas áreas dentro del país .en cuestión. Ahora bien, las 
estadísticas examinadas deben reunir algunas condiciones que permi
tan sacar deducciones seguras. N os referimos a la conveniencia d.e una 
homogeneidad en los métodos que han llevado al diagnóstico del en
fermo con el que luego va a figurar en la estadística. Es .evidente que, 
si entre dos observadores, uno utiliza sólo la clínica, y otro, además 
de ésta, la exploración funcional, es más probable que el segundo rea
lice una separación más exacta de los asmáticos, en relación con otros 
enfermos afectos de enfisema, fibrosis pulmonares, etc., cuya disnea 
semeja, en ocasiones, al asma bronquial. Lo mismo podemos decir en 
lo que se refi-ere a la metódica para demostrar la sensibilización. Ló
gicamente los resultados serán distintos según se valore las pruebas 
cutáneas, se utilicen extractos de diferentes procedencias, más o me
nos segura, o se practiquen pruebas de provocación casi sistemática
mente. Indudablemente, no d-ebemos comparar estadísticas en las que 
el proceder seguido en el estudio de los enfermos no haya sido similar. 
Por eso nosotros vamos a basar este trabajo en nuestra propia casuís
tica del Departamento de Alergología de la Fundación "Jiménez Díaz", 
donde hemos visto desde 1955 a 1963, 3.303 enfermos asmáticos, en co
laboración con los doctores SASTRE} PÉRE.Z GUERRERO) MARÍN y DOMÍN
GUEZ} ya que de esta forma manejaremos un grupo de enfermos en los 
que el criterio d-e selección y diagnóstico es el mismo para todos ellos. 
Basados en estas razones de homogeneidad no incluímos aquí enfer
mos vistos por nuestro grupo en épocas anteriores, que han sido ana
lizados en otras ocasiones desde ·el punto de vista estadístico 1 - 2 , y que 
si bien harían la casuística más numerosa, introduciría cambios en la 
metódica de estudio, especialmente en lo que se refiere a la pesquisa 
de la sensibilización y exploración funcional respiratoria. Por otro lado, 
al trabajar nosotros en Madrid por su situación central, nuestros en
fermos proceden de diversos puntos de España, y por ello las conclu
siones que saquemos no serán de un carácter puramente Iocalista. Na-
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t.uralmente que ¡uu·a c~otnpldar· esta visión panorámien dd llHIIIII. c•ll 
España haremos mem~ión de observaciones de otro¡.¡ eolt~gu.H quco, lllllll

blemente, nos han sido facilitadas. 

Material y métodos· 

Hemos seleccionado un conjunto que reúne las sigui(!nt<~H eondldo· 
nes: a) Presentar franca reacción asmática, tanto desde el punto eh• vhc
ta clínico como funcional respiratorio. b) Corresponder tl un ml.tmto ni
vel social, por lo que excluímos los casos p:>rtenecicntcs a In. c~oiiHIIItn 
privada. e) Investigación cuidadosa de la sensibilización por ml'tbcllc•n 
similar en todos ellos. En este sentido hemos de destacar quP no uc'•lo 
hemos utilizado la exploración cutánea, sino también laM prul'lmM el" 
provocación, según hemos presentado en otro lugar :•. En lo quo "" t't•llc•t'" 
a los alergenos probados, hemos ampliado algunos de elloH, como loH 
insectos, y me.iorado la técnica de obtención de otros, como el polvo tic• 
casa, de acuerdo con lo expuesto en otros trabajo de nuestro grupo •. Nn 
el examen detallado de cada caso hemos adoptado un criterio cHpcwlnl
mente sev·ero para admitir la s~nsibilización. En todos ellos HC han NI· 
pecificado las razones de alergenicidad, comprendiendo bajo este Ppfgr·n
fe la anamnesis, pruebas cutáneas, congruencia o no entre ambas, h·nnH· 
f.erencia pasiva y pruebas de provocación en el caso en que hubiN·nn 
sido realizadas. No hemos admitido nunca una posible sensibilizaci(m n 
no ser que reuniera por lo menos des de las razones indicadas. 

Con las condiciones reseñadas hemos reunido 3.303 enfermos en loH 
que .estudiamos no sólo la etiología, sino también el sexo, hercncln y 
eosinofilia en relación con la misma. 

El diagnóstico diferencial entre asma bronquial primario y semm
dario lo realizamos por medios clínicos y de exploración funcionnl, HO· 
gún fue ya comunicado en otro lugar 5 • La herencia ha sido annlizudn 
en padres, abuelos y tíos para las siguientes enfermedades: "asma, en· 
tarro habitual descendente, bronquitis, dermopatía (urticaria, eczemn) 
y jaqueca". 

Resultados y conclusiones. 

Para mayor brevedad los exponemos en forma de cuadros. Si obHI't'· 
vamos los cuadros I y II, de su análisis puede deducirse, como del tot.u.l 
de enfermos con disnea del tipo de reacción asmática, que asciendn n. 
3.303 pacientes, el 36,5 por 100 después del adecuado estudio, fue ding
nosticado de r·eacción asmática secundaria a enfermedad orgánica bron
copulmonar. Los enfermos con auténtico asma bronquial o reacción llM· 
mática de base funcional y alérgica forman un total de 2.099. De ést.oH, 
el 43,1 por 100 son casos en los que no se ha podido objetivar senHihl
lización alguna, y que reúnen los caracteres clínicos del asma bact·orln· 
no. La cuarta parte de los asmas primarios son debidos exclusivamcmlc• 
a un exoalergeno que realiza la enfermedad por un mecanismo antfgc•no-
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CUADRO I 

NúMERO TOTAL DE ENFERMOS .. • . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .. . . . . . . . • • • . . . . . . 3.303 

Asma bronquial .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.099 = 63,5 % 

Asma bronquial secundario (bronquitis-fibrosis-enfisema-bronco-
neumopatía crónica) . . . . . . . .. . . . . .. . . . . . . . . . . . . . .. . . . . . . . .. . .. . . . . . . . . . . . 1.204 = 36,5 ·% 

CUADRO II 

Asma bronquial 

B-acteriano . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 903 = 43,1 •% 

AZergénico (sensibilización demostrada como única etiologia) .......... 524= 25,0·% 

Mi:x:to (Bacteriano y Alergénico) .. . . . . . . . . . . . . . . . . . . . . . .. . . . .. .. . . . .. . . . . . . .. . .. . 672 = 31,9 •% 

anticuerpo, quedando, por tanto, epigrafiados como asmas alergénicos. 
Por último, queda un 31,9 por 100 de los enfermos con asma bronquial 
primario de etiología mixta, bacterianos y alergénicos, ya que en ellos 
se ha podido demostrar una sensibilización que, sin ser decisiva, influye 
evidentemente desde el punto de vista causal y sintomático del paciente. 

Hemos analizado en nuestra casuística la distribución del sexo en 
cada uno de los cuatro grandes grupos etiológicos (bacteriano-alergé
nico-mixto y s-ecundario), como puede verse en el cuadro ITI. 

Sexo 

CUADRO III 

Asma 
bacteriano 

Asma 
alergénico 

Asma 
mixto 

Asma 
secundario 

Varón ... 1.738·=52,6% 450=49 % 222 =42,4% 286=42,6·% 780=64,7% 

Hembra. 1.565=47,4'% 453=51% 302=57,6 1% 386=57',4% 424=35,3% 

S.egún se deriva de la observación de este cuadro, no existe prefe
rencia en cuanto al sexo si consideramos los enfermos en su conjunto. 
Ahora bien, si los separamos en los grupos etiológicos indicados, no 
cabe duda de la existencia de una evidente preferencia por el sexo mas
culino en la reacción asmática secundaria, y un cierto predominio del 
f.emenino entre los asmas alerg-énicos, siendo ambos hallazgos signifi
cativos estadísticamente considerados. 
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Es de gran intcréH dcHglosar la etiología de los asmas alm·gónhloM 
para ver la frecuencia de las diferentes sensibilizaciones demoHtr•ulnll, 
s·egún hacemos en el cuadro IV. 

Separamos en este cuadro los casos en los que sólo comprobnmoM 
una sensibilización de aquéllos con sensibilizaciones múltiplm;¡, 1 lt'nt.r·n 
de las monosensibilizaciones, es el polvo de casa el que dcstacu, pUtlt4 
llega a ser el 45,2 por 100 de todos los asmas alergénicos puros. I~t· MI· 
guen después los polínicos, que suman el 19,1 por 100. A continUiwlbn 
vienen el asma por hongos de ambiente y parásitos de los ceronh•H, mm 
el 4,8 por 100 y 3,8 por 100, respectivamente. Por último, y ya on pro-

CUADRO IV 

ASMAS ALERGÉNICOS PUROS .......................................... · · · ........... . lí21: ~1'1.11 
,. 
,t· 

a) Mono-sen.sibiliznciones ................................................. . 128: lil,7 , .. 
il' 

1. Asma doméstico (polvo de casa y clinoalergenos) .. . 237 t:::: 1",2 , .. 
·'' 

2. Asma polínico (gramíneas y árboles) ................. . 100 ::::~ 111,1 ',.{. 
3. Asma por sensibilización a hongos de ambiente ..... . 25 ::-: 4,R ,., 

"' 4. Asma por sensibilzación a hongos parásitos de ce-
reales ......................................................... . 20c:: ... :l,li , .. ,,. 

5. Asma por sensibilización a polvo de cereales .... .. 18~:::::. :1,4. ",~~. 
6. Asma climático (costas) ................................... . 7= 1,3 t;t,J 
7. Asma por sensibilización a insectos .................... . 6= ],1 ,., ,,. 
8. Asma por sensibilización a drogas ..................... .. 5= 0,11" •,;. 
9. Asma por sensibilización a alimentos .................. .. 4t=: 0,711 •;; 

10. Asma por sensibilización a productos dérmicos ani-
males ........................................................ .. 3= o,m •;;. 

11. Asma por parasitosis intestinal (ascaris) ........... . 2= n,aR ';~. 
12. Asma psicógeno ............................................... . 1= O,IU •,; 

b) Poli-sen.sibilizaciones ................................................... . 96= tR,!I 'Y.· 

1. Asma por sensibilización a polvo de casa y hongos 
de ambiente .................................................. . 38= 7,2 ,., ,,, 

2. Asma por sensibilización a polvo de casa y polen .. . 19= :1,11 'lí· 
3. Asma por sensibilización a polvo de casa y polvo de 

cereales ...................................................... . 14= 2,7 '>~· 
4. Asma por sensibilización a polvo de casa y ali-

mentos ....................................................... . 12= 2,:1 ',f, 
5. Asma por sensibilización a polen y hongos de am-

biente .......................................................... .. 3= o,m•;;. 
6. Asma por sensibilización a polvo de casa y hongos 

parásitos de cereales ........... : ..... .................. . 2= o,aH ';t. 
7. Asma por sensibilización a polen y drogas .......... .. 2= O,:JR ','',. 
8. Asma por sensibilización a polen y polvo de ce-

reales .......................................................... .. 2= 0,38 <y,. 
9. Asma por sensibilización a polen y alimentos ..... . 2= o,aR 'Y.· 

10. Asma por sensibilización a hongos de ambiente y 
polvo de cereales .......................................... . 1= 0,111 •;t,. 

11. Asma por sensibilización a hongos de ambiente y 
alimentos .................................... · · · ..... ' ....... .. 1= 0,10 'Ir· 
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porción menor, pueden verse otras etiologías, que aunque interesantes 
de demostrar desde el punto de vista terapéutico, son mucho menos fre
cuentes. 

Los casos con asma alergénico puro, en los que se pudo objetivar 
más de una sensibilización, ascienden al 18 por 100 de los mismos. La 
polisensibilización más frecuente fue la del polvo de casa con otro al·er
geno como los hongos de ambiente (7,2 por 100) o el polen (3,6 por 100). 

En el cuadro V presentamos los enfermos de asma mixto, bacteria
no y alergénico que, como ya hemos indicado, son el 31,9 por 100 del 
total de nuestra estadística. En este grupo, igual que pasaba en los 
alergenos puros, es la sensibilización al polvo de casa la más frecuen
temente asociada (67,5 por 100), siguen después los enfermos con sen
sibilización micógena (12,1 por 100) y polínica (7 por 100), pero como 
puede verse, en proporción bastante menor a la doméstica. Otros aler
genos que, aunque menos fr·l?cuentes, intervienen etiológicamente en 
estos enfermos de asma mixto, son: el polvo de cer·eales (4,2 por 100), 
drogas (1,8 por 100), alimentos (1,2 por 100) y hongos parásitos de ce
reales (1,05 por 100). 

Según podemos ver ·en el cuadro VI, la herencia, expresión de cons
titución disreactiva, es evidente. El 54,5 por 100 de los asmas prima-

CUADRO V 

ASMAS MIXTOS ......................................................................... . 
l. Asma bacteriano con sensibilización alergénica doméstica. 
2. Asma bacteriano con sensibilización a hongos de ambiente. 
3. Asma bacteriano con sensibilización a pólenes .............. . 
4. Asma bacteriano con sensibilización a polvo de cereales .. . 
5. Asma bacteriano y clima (costas l ....................... · ....... .. 
6. Asma bacteriano con sensibilización a drogas ...... . 
7. Asma bacteriano con sensibilización a polen y polvo de ce-

reales ...................................................................... . 
8. Asma bacteriano con sensibilización a alimentos .............. . 
9. Asma bacteriano con sensibilización a hongos parásitos de 

cereales .................................................................. .. 
10. Asma bacteriano con sensibilización a hongos de ambiente 

y polvo de casa ........................................................ .. 
11. Asma bacteriano con sensibilización a polvo de casa e in-

fluencia psíquica .......................... · ................. · ......... . 
12. Asma bacteriano con sensibilización a polvo de casa y pol-

vo de cereales ........................................................ . 
13. Asma bacteriano con sensibilización a polvo de casa y polen. 

Herencia ................ .. 

CUADRO VI 

Asma 
bacteriano 

60,5% 

Asma 
alergénico 

49,0% 

Asma 
mixto 

56,0% 

672 = 31,9 o/o 
453 =67,5 o/o 

81 = 12,1 % 
47= 7,0 % 
28= 4,2 % 
14= 2,1 % 
12= 1,8 % 

8= 1,2 % 
8= 1,2 % 

7= 1,05% 

6= 0,9 % 

4= 0,6 % 

2= 0,3 % 
2= 0,3 % 

Asma 
secundario 

32,0% 
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rim; presenta antecedt·n t l'H alérgicos entre sus familian~H. ltmml t.u <lÚillo 
los enf.ermos de asma bacteriano tienen mayor porelmluje do hm·mwlu 
que los alergénicos. 

Otro atributo de la constitución alérgica es la cosinofllhL, qtw <k 
acuerdo con el cuadro VII, se demuestra en el 43 por lOO de lltii'HiroH 
casos de asma bronquial primario. Tanto la herencia como la ~~o~:-~lnolllln 
tienen una incidencia menor en el asma secundario, por lo quo Jllll'dl'll 

ser útiles para el diagnóstico diferencial. 

CUADRO VII 

Eosinofilia (más de 4 %) ................ .. 

Asma 
bacteriano 

39,1% 

As m o. 
alergónlco 

47 % 

Anllllt 
Jihtt•\IU11Q.I'I•t 

Debemos completar este estudio de la etiología del asma en ~~vu.fln 
comentando brevemente algunas estadísticas que nos han sido facilitlt
das por otros alergólogos de nuestra patria, por lo que les manifestumoH 
desde aquí nuestro agradecimiento por su colaboración y ayuda. 

De Madrid hemos recibido estadísticas de los doctores C. LAIIO:'., J..c'J. 
PEZ BARRANTES y SALGADO) que no especificamos por ser en todo coin
cidente con la que acabamos de presentar. También de nuestra capltnl 
nos han enviado una amplia casuística los doctores CALVO FEHNÁNilJo::'. 
y LóPEz PALACIOS) de 5.577 asmáticos, en la que destaca el pr·cdominlo 
de los casos de asma bacteriano frente a los alergénicos, que son a(¡)o 
el 9,9 por 100 del total. El doctor BoTELLA; de Madrid, ha examinado 
estadísticamente 4.000 asmáticos de .su experiencia, resaltando la coin
cidencia de sus cifras con las nuestras, tanto en lo que se refiere al nú
mero de reacciones asmáticas secundarias a procesos orgánicos bronco
pulmonares, que llega al 39 por 100 de sus casos, como a la incidencin 
del asma debido exclusivamente a una sensibilización demostrada o aa
mas alergénicos, que son sólo el 27 por 100 de sus enfermos. El doctor 
ToRRES ACERO) también de Madrid, nos ha enviado los factores etioló
gicos de 3.342 de sus enfermos, y así como coincide con nosotros en el 
bajo procento de asmas alergénicos (22,2 por 100), difiere en el franco 
predominio de asma primario, frente al secundario, dentro de la reac
ción asmática, pues los primeros llegan a 93,7 por lOO del total. Asi
mismo existe otra diferencia con nuestra estadística en la incidencia 
de la sensibilización micógena, ya que la objetiva en el 20 por 100 de los 
asmas alergénicos. D2sde Zamora nos envía datos de su casuística per
sonal el doctor V ALDÉS) destacando en éstos: a) Frecuencia mucho ma
yor de las reacciones asmáticas secundarias en relación con el asmn 
bronquial primario, ya que éste arroja un porcentaje del 8,5 por 100 dC'l 
total de ·mfermos examinados por él, con disnea asmática. b) PorcC'n
taje muy elevado de los asmas alergénicos. e) Frecuente hallazgo de 
polisensibilizaciones, siendo los cereales y sus parásitos el alergeno mft.H 



frecuentemente demostrable (34,9 por 100). El doctor A. OEHLING, de 
Pamplona, nos ha enviado parte de la estadística de su Servicio de Aler
gología de la Universidad de Navarra, que no reproducimos por ser 
muy similar a la nuestra, tanto en su procento de asmas debidos exclu
sivamente a un alergeno no bacteriano (12 por 100), como a los sensi
bilizantes que encuentra, siendo el más frecuente el polvo de casa. De las 
costas de España nos envían datos el doctor MORAGUESJ de Málaga; el 
doctor LA CHICA) de Melilla; el doctor PoNCE ARENCmiA, de Las Palmas, 
y el doctor LóPEz. RUIZJ de Mallorca· Los resultados obtenidos en Mála
ga y Melilla son muy similares entre sí y coincidentes con los presenta
dos por nosotros, resaltando sólo una mayor incidencia de asma por 
hongos en relación con nuestra casuística. En Canarias, el doctor PoN
CE estudia 1.008 asmáticos, sobresaliendo entre ellos como peculiarida
des regionales la existencia de casos por sensibilización al polvo de plá
tano, polvo de tabaco y pólen de pino de Canarias. El doctor LóPEZ 
Rmz subraya los ,siguientes puntos más sobresalientes del asma de 
Mallorca, después de revisar 3.850 enfermos: a) Gran frecuencia del 
asma con alto porcentaje de herencia en esta enfermedad, lo cual puede 
atribuirse al cruzamiento de sucesivas generaciones de familiares pró
ximos. b) La gravedad de las crisis asmáticas (11 casos de muerte en
tre el total de enfermos) . e) Incidencia grande de ru:~mas alergénicos 
(54 por 100). d) Aproximadamente la mitad de los casos de polinosis 
son por sensibilización a parietaria oficinalis. 

Como conclusiones etiológicas del asma en nuestro país, podemos 
decir: 

l. Sólo un 25 por 100 de los casos son debidos a un alergeno 
como única causa responsable. O lo que es igual, solamente en la cuarta 
parte de los casos puede demostrarse un mecanismo inmunológico de 
importancia causal de la enfermedad. 

2. En el 31 por 100 de los asmáticos restantes, puede encontrarse 
una sensibilización, pero ésta no es decisiva desde el punto de vista 
etiológico. 

3. El alergeno más importante, por su frecuencia, es el polvo de 
casa, que solo o asociado es responsable de 60 por 100 de los casos de 
asma alergénico. Aproximadamente en la cuarta parte de ellos objeti
vamos una sensibilización al pólen, siendo más frecuente la de gramí
neas, y menos los árboles, destacando entre éstas las del olivo. 

4. Sigue después la sensibilización micógena aunque ya con una 
incidencia mucho menor. Encontramos un 5 por lOO de enfermos con 
sensibilización para hongos de ambiente, especialmente a Cladosporium, 
Penicillium y Alternaria, y en 7 por 100 de los casos se asocia ésta al 
polvo de casa. Los hongos parásitos de cereales (Tilletia y Ustílago) y 
los propios cereales ocupan el 7 por 100 de los casos. Otros sensibilizan
tes como los insectos, drogas, alimentos, caspas y productos dérmicos de 
los animales, los encontramos en proporción mucho menor. 

5. Es evidente la importancia del factor constitucional que se de
muestra en el 55 por 100 de los asmáticos examinados. 
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FRÉQUENCE DES FACTEURS ÉTIOLOGIQUES DE L' ASTHME 
BRONCHIQUE ENCANADA 

J. LÉGER. 

Le Canada est un immense pays qui est bien connu universellement 
pour les rigueurs de son hiver; nombreux sont ceux d'autre part qui 
ignorent totalement que les canadiens sont également soumis a une 
saison estivale dont la température est parfois presque aussi rigoureuse 
que dans les contrées tropicales. 

Ce dernier facteur ajouté au fait qu'il se trouve en Amérique une 
incidence extremement forte de pollens de ragweed, fait en sorte que 
le climat canadien est susceptible de favoriser l'éclosion et l'évolution 
d'un nombre tres considérable de syndvomes asthmatiques allergiques, 
lesquels revetent chez-nous une importance toute particuliere. En effet, 
si un peu partout dans le monde il est un fait reconnu que la pollinisa
tion est un facteur appréciable dans la sensibilisation des muqueuses 
des voies respiratoires, i1 faut reconnaitre que le pollen de ragweed a 
des propriétés allergéniques toute particulieres qui en font un agent 
sensibilisant de toute premiere importance. N ous avons done au Cana
da des syndromes de rhinite et d'asthme polliniques qu'il ne nous est 
pas permis de ne pas prendre au sérieux paree que dépendant d'un agent 
étiologique particulierement actif. 

A ce premier élément de l'incidence et de l'intensité de la pollinose 
du ragweed, il faut ajouter le fait que cette saison de pollinisation est 
brusquement suivie de changements drastiques dans la température ca
nadienne et que a tout le moins dans une tres vaste proportion du terri
toire, nous passons presque du jour au lendemain d'une température 
estivale a une température hivernale, de telle sorte que, il se trouve 
chez-nous des dizaines de milliers de malades allergiques souffrant de 
troubles respiratoires des voies supérieures et méme de malaises bron
chiques et pulmonaires, paree que soumis a l'exposition d'agents aller
géniques puissants qui fait en sorte que leurs muqueuses qont conges
tionnées, irritées, et qu'elles sont pour autant tres susceptibles a des 
variations de température importantes, donnant lieu tres souvent a des 
infections qui sont d'autant plus mal supportées par les allergiques, que 
leur tractus respiratoire était déja en état de déficience. 

La conséquence de cette combinaison de facteurs, est que nous de
vons assister fort souvent a l'évolution d'un syndróme allergique pur, 
qui normalement devrait connaitre une rémission spontanée, mais qui 



chez-nous donne liou 11. dPH complications tres BCVCrl~ti (Jt trOH f'rbcJill'lllt1M 
telles la sinusitc, la trachéobronchite, la pncumonitl!, l!t (!vh.ltmmwut 
a toutes les complications parfois irréversibles que ces conditlona lKlll• 
vent provoquer. 

Nous devons done faire face a des complications infcctioui!OII tltl 
manifestations allergiques extrinseques, et nous devons égulenwnl J'ntt•u 
face a la conséquence inévitable de procesSUS infectieux ct bactóf'INUI 
prolongés, qui peuvent comme nous le savons tous, donnm· limt 1\ tlfltl 
sensibilisation bactérienne avec tout ce que cela pcut com¡aa·t.t•r dunM 
le domaine de l'allergie clinique. 

Certaines caractéristiques du climat canadien donncnt dmw Jluu 
chez-nous a une incidence extrémement marquée de scns1btJhmllnn pnl· 
linique, et a des complications infectieuses qui font quo t:lw~·lliiiiM 
l'allergie extrinseque doit etre particulierement respectéc al nouM vuu· 
lons éviter qu'une bonne partie de notre population ne soit un jour hAn· 
dicapée par des lésions pulmonaires irréversibles. 



AETIOLOGICAL FACTORS OF BRONCHIAL ASTHMA IN GRE.AT 
BRITAIN 

K. MAUNSELL. 
Kings College Hospital. London. 

Allergens and respiratory infections can cause attacks of bronchial 
asthma based on a disturhance of immune mechanisms. The same syn
drome, however, may be precipitated by psychological stimuli. In Great 
Britain an assessment of the relative importance of these three preci
pitating causes has been made by D. A. 'WILLIAMS and his co-workers 
at Cardiff, 'WALES {1958) and by R. S. BRUCE PEARSON in London (1958). 

At Cardiff, in a study of 487 asthmatics, an infective factor was 
found to be present in 88 %, a psychological factor in 70 % and an aller
gic factor in 64 %. Rarely the asthmatic person responded to one cause 
only. Usually two or three causes were involved with one of them recog
nisable as the dominant factor. 

Table I. 45 % of the 487 asthmatics gave evidence for one cause 
only. Thus the infective element solely was present in 34.7 %, the aller
gic cause in 10.7% and the psychological in 1.2 %. The remaining 
53.4 % were com:bined cases. A combination with psychological factors 
occurred in the same frequency in the infective and the allergic group, 
two thirds of the patients demonstrating this trend, though not nec
cessarily as a dominant cause. 

Table II. When the dominant causes were considered it was noticed 
again the most common dominant factor was the infective. T'he surveys 
of 487 patients at Cardiff and 625 cases in London are well in agreement 
though investigated independently. 41 % and 42.3 % respectively were 

TABLE I 

Frequency oj solely precipitating oauses 

l. Infective ......................... . 
2. Allergic .......................... . 
3. Psychological ....... . 

(*) D. A. WILLIAMS et al. (1958). 

487 Patients 
Cardiff (*) 

34.7% 
10.7% 
1.2% 
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TABLE JI 

Frequency of domintmt prcd]Jitnlin!J onu .. ~u.~ 

l. Infective .. . .. ............ · 
2. Allergic .. .. . .. . . .. .. . . .. .. 
3. Psychological ............... . 

(*) D. A. WILLIAMS et al. (1958). 
(**) R. S. BRUCE PEARSON (1958}. 

487 PatiPntH 
Carcliff ( '1') 

41% 
29% 
30 'Y<) 

n:m .l'ntl••ut"' 
1 J()f,llt)tl ( .... ) 

42.:1% 
aa 'lh 
21.7% 

infective dominantly, 29 % and 33 % allergic and 30 % and 21.7 ';i. 1'111'1· 

pectively psychological. 
Bronchial Asthma and bronchitis.-lt can be concluded from tho fl~ll· 

res given above that in Great Britain the most common Hinglc J'net.m· 
leading to precipitation of attacks were respiratory infectionA, mnlnly 
bronchitis, also sinusitis. These infective episodes were very common 
in children below the age of 12 years, then they declined in ft·cqumwy 
but occurred again more often in middle age and as a more scrioUH J'lw
tor. Bronchial asthma with bronchitis especially in age groups ubovt~ 
35 years was of greater severity, status asthmaticus occurred mm·c J'I'P· 

quently and the death rate was higher. The great severity of cuHeH ol' 
bronchial asthma with bronchitis in higher age groups and often Hlltl'l· 
ing only in higher age groups was stressed also by J. L. LIVINGSTONJ'; nncl 
J. PAGET-DAVIES (1961) and by A. G. ÜGILVIE (1962). The childhood bt'Oil· 
chitis with asthma hada better prognosis than the bronchitis with aHt.h tnll 
of the adult. 

Table III compares the clinical severity with the incidence or Uw 
main precipitating factors in BRUCE PEARSON's study of 625 caHcr. 
Group I the most severe group, with incapacitating asthma, had thll 

TABLE III 

Severity and precipitating factors 

625 patients London (*) 

Allergy Infective Emotlomll 
Severity factors factors factor!! 

------~----- --------------

30% 83.5% 43.2 'j,, 
51% 70.5% 29.5 ty,, 
76% 61.0% 22.0% 
72% 44.7% 19.2 •¡,. 

Incapacitating ....................... . 
Severe ..................... .. 
Moderate ........................ . 
Mild ..................................... . 

(*) R. S. BRUCE PEARSON (1956). 
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highest incidence of infective factors, whereas group 3, a comparatively 
moderate group in which asthma could be controlled by simple means, 
had the highest incidence of allergic factors. This leads us to the con
clusion that generally the allergens of Britain do not affect the asthma
tic as badly as the bacteria, although in single cases the reverse may 
he true. 

The importance of various climatic allergens in Great Britain, and 
the possible influence of air pollution on respiratory allergies in our big 
cities will be discussed. 
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FRECUENCIA ETIOLOGICA DEL ASMA BH.ONt~lJIAJ, 
EN EL ECUADOR 

G. MORENO V ALERO ("') 

Para poder explicar y comprender este aspecto de lu puloloJ(In ttlh· 
gica en el Ecuador es preciso hacer conocer prcviammlltl l!L Hit u tu M• u 
geográfica y climatológica del mismo, situado, como HU nomht't' ludh•n, 
bajo la línea ecuatorial. 

Esta circunstancia y el hecho de que la cordillera de loH Audt•H ni 
atravesarlo de norte a sur divide al país en tres regiones 1-{t~ol-{t'ftlku.H 
que presentan cada una de ellas características propias, y son : d 1 i to
ral o costa, que es la más extensa y está comprendida entre las üstl'ilm
ciones de los Andes y el Océano Pacífico; la región Interandina o Hit~l't'lt 
comprendida entre los dos macizos de los Andes, interrumpidos d1• t.l·t•
cho en trecho por nudos de cordilleras secundarias que circunscriben lnH 
llamadas hoyas, y finalmente la región oriental o amazónica. 

Por otro lado, en virtud de su situación francamente ccuatol'inl, l'l 
Ecuador presenta solamente dos períodos estacionales bien difcr1mcllll· 
dos: la estación seca, denominada verano, y la estación lluviosa o In
vierno. La primera comienza desde los primeros días de mayo hm1t n 
mediados de diciembre, y la segunda, el resto del año. 

Realizadas estas consideraciones generales fundamentales, entrart~
mos en materia para aportar nuestras observaciones referentes a loH 
factores etiológicos del asma en el Ecuador, comenzando por conoce,: 
la frecuencia de esta enfermedad en el país en las dos principales re
giones, tomando como centro principal de la costa a la ciudad de Guu
yaquil, donde confluyen las principales vías de comunicación de la re
gión y donde tenemos nuestro lugar de actividades profesionales. En tn 
región Interandina o sierra tomaremos como centro a la ciudad de Quit.o, 
capital de la república, que igualmente resume a toda la región. 

De las observaciones realizadas hasta la fecha se ha podido deter
minar en forma bastante concluyente la existencia de zonas o regioneA 
que presentan una incidencia muy alta de asma, en contraste con otro.R 
·en las cuales es muy baja. Podríamos hablar con más propiedad de ?.O· 
nas asmógenas y no asmógenas. 

A la primera categoría corresponde la región litoral o costa y prin
cipalmente la ciudad de Guayaquil, que es a la que nos vamos a referir 
en la presente comunicación. 

(*) Delegado de la Sociedad Ecuatoriana de Alergia y Ciencias Afines. 
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En esta zona distinguimos con marcadas características las dos es
taciones que presentamos, iniciándose el verano o estación seca en los 
primeros días de mayo, coincidente con una baja apreciable de la tem
peratura, comprendida entre 20° a 30"', correspondiendo las cifras más 
bajas en las mañanas y en las noches, pero con un alto grado de hume
dad. Es la época de los fuertes vientos y días nublados y que facilita la 
presentación de cuadros gripales epidémicos, ostensiblemente manifies
tos con el advenimiento de la estación que estamos describiendo. Es po
sible observar entonces un incremento de procesos infecciosos que asien
tan especialmente en las vías respiratorias altas con cuadros de rinitis, 
rinosinusitis, amigdalitis, adenoiditis, etc., cuadros que se presentan en 
adultos y niños de ambos sexos y se mantienen o repiten, pese a los tra
tamientos instaurados hasta la terminación de la estación. Esta loca
lización alta de los procesos infecciosos constituye en muchos casos el 
comienzo de aquel síndrome ya conocido del catarro habitual descen
dente con su franca participación bronquial. 

Especialmente hemos observado en niños desde pocos meses de edad 
la frecuencia de adenoiditis que han constituido el origen franco de co
mienzo de asma en un elevado porcentaje de casos. 

Aparte de estos síndromes infecciosos, es una característica de la 
estación seca la presencia de fuertes vientos con mucho polvo en sus· 
pensión, cuya composición, de acuerdo a los estudios realizados sobre 
el mismo, lo constituye un porcentaje alto de bacterias diversas, hon
gos, epitelios de animales, pólenes, etc., que le comunican al mismo una 
intensa actividad alergénica que hemos comprobado a través de nues
tras observaciones. En efecto en nuestras estadísticas encontramos que 
un porcentaje muy alto de pacientes con asma son altamente sensibles 
al polvo doméstico. Son pacientes que en su historia ya nos han rela
tado esta reacción, lo cual ha sido luego comprobado con los tests cu
táneos respectivos, a la par que posteriormente con los tratamientos 
desensibilizantes y su respectiva evitación. 

Merece también especial mención entre los factores etiológicos im
portantes en la zona que estamos describiendo, los hongos ambientales, 
cuya flora es muy rica y variada, circunstancia ésta que se ve favore
cida por las condiciones ambientales. Lamentablemente no se han rea
lizado estudios sobre los mismos de ninguna clase, y bástenos para com
prender su enorme importancia que cualquier objeto doméstico que es 
guardado con humedad constituye un medio de cultivo ideal para estos 
hongos, que crecen de forma activa y es posible observarlos macroscó
picamente a simple vista. 

En escala menor tenemos pacientes que son sensibles a epitelios 
animales, inhalantes varios: lana, algodón, tabaco y en un porcentaje 
apreciable en recientes investigaciones en nuestro medio, a polvo de 
restos de insectos, cuya riqueza es extraordinaria en esta zona. Tam
bién hemos encontrado algunos pacientes que responden a una etiolo
gía de pólenes diversos, aunque en este campo nuestra casuística es 
moderada, y por otro lado tampoco se han realizado estudios sobre nues
tra flora anemófila y su relación estacional. 



· Hablando siempn• dt~ la r·cgión de la costa o lilor.·ul, t•n In •·Ht.ndbn dP 
las lluvias o invierno, que comienza a fines de diciembr't• y Ht' pwloiiJlll 
hasta los primeros días de mayo, es la época de tcmpt~r·uttrru.H mf1H 1'11· 

lurosas, que van de 24" a 34" C., con torrenciales lluvias y un p<ll't~cmlu,l• 
permanente de humedad; igualmente es la época de la invnHión di' luH 
plagas de insectos tropicales más variados. 

En esta época del año, según nuestras obscrvacionPH, diHmlnuy••n 
los casos de asma, aunque existe la misma observaeión r<'l'l'rc•nln 11 ioH 

factores etiológicos, es decir, factores infecciosos, polvo dom(•HI ko, 1hou 
gos, etc. 

Es también en esta época que según nuestros cHludioH Ht• IIC'IIIIIIIluu 
grandes cantidades de hongos, así como también rcHÜ>H de• lllt"l'c~loH qrw 
al llegar la estación seca con sus vientos fuertes y el hwr·c•nwnto el•• lo~ 
procesos infecciosos, hacen de esta estación la predominunt.c•nwntc• 11~ 
mógena, factores a los cuales se añaden el tipo de viviondn llllt'HI r·n, '''1 
pecialmente en las clases pobres, a base de madera y t!uñu J.{lult'ur., l'(r
cilmente atacables por parásitos e insectos, así como tumbl(•n t•l IIHo 
muy difundido de colchones, almohadas y otros objetos rellt•rwH dt' 1111111 

de ceibo, y en igual forma el USO de toldos O mosquiteros para proi.OJ.{I'I't"l' 
de las plagas, especialmente en invierno, que constituye un medio ldc•nl 
para retención de polvo con todas sus impurezas. 

Resumiendo, en esta región de la costa ecuatoriana el aHmu br·ou
quial es un problema médico que se presenta durante todo el año, JH'I'O 

con una mayor incidencia durante nuestro llamado verano o est.ltdt'tn 
seca. 

Las observaciones sobre este mismo problema en la región inl.m'IUI· 
dina o sierra las he tomado de los diversos trabajos realizados h1u~t.n. In 
fecha por el doctor PLUTARCO NARANJO, cuyo centro de actividad lo <~oiiH· 
tituye la ciudad de Quito, y que nos dice en términos generales q uo 1111 

esta región la incidencia de asma es muy baja, con excepción de cicrt.u.w 
zonas en las cuales pueden aplicarse las características descritas en lll 
región de la costa y que constituyen zonas bajas y montañosas co11 HÍH· 

temas hidrográficos que desembocan en la costa o en la región orienlul. 
Por lo demás, en esta zona predominan durante todo el año lcmpo

raturas frías, 6° y 8° como mínimas, hasta 18° a 20° C. como máximuH. 
Goza igualmente de las dos estaciones ya descritas, pero con lluviaH nw
nos intensas y frecuentes y con un porcentaje de humedad más bajo q lit' 
en la costa. 

En lo que a los factores etiológicos del asma bronquial se refier·e, o11 
esta zona se observa un predominio de asmas de origen bacteriano, en
contrándose igualmente un porcentaje muy alto de sensibilización a pol
vo doméstico, siguiendo luego pólenes en mayor proporción que en In 
costa, hongos diversos, inhalantes varios, restos de insectos en menor· 
escala, etc. En lo que hace a alergenos alimenticios, nuestras estadhlt.i· 
cas, tanto en la sierra como en la costa, son pobres en esta etiologlu., 
recordando que personalmente hacemos este tipo de investigación a bllfl(J 
de dietas de eliminación y provocación sin emplear los tests cutám~m~. 
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De la región oriental o amazónica no tenemos datos que reportar por 
carecer de profesionales dedicados a estos problemas en esas regione::; 
de la patria. 

RESUMEN Y COMENTARIOS. 

De lo expresado hasta aquí en la presente comunicación cabe hablar 
en el Ecuador de la existencia de dos zonas de incidencia del asma bron
quial: la primera, la más importante, verdadera zona asmógena, que la 
constituye el litoral o costa, y la segunda, con bajo porcentaje, es la re
gión interandina o sierra. 

La estación con mayor incidencia la constituye en la región de la 
costa el verano o estación seca, aunque en general se presentan casos 
durante todo el año. 

Que los factores etiológicos más frecuentes e importantes en las re
giones principales del Ecuador son: factores infecciosos, polvo domés
tico, hongos, inhalantes varios, pólenes, restos de insectos, etc., encon
trando una pequeña diferencia en las zonas en lo que a los pólenes se 
refiere, que parecen tener mayor importancia en la sierra. 

La alta capacidad alergénica que presenta nuestro polvo de casa, 
explicable tal vez por las condiciones de clima existentes. 

La baja incidencia de asma producidas por alimentos y otros factores. 
Que el asma bronquial constituye en el Ecuador un problema médico 

de mucha importancia y que lastimosamente no se le ha concedido la 
importancia que merece. 

Que es necesario emprender nuevos estudios e iniciar otros que den 
más luz en el problema. 



LA FRECUENCIA ETIOLOGICA DEL ASMA BRONt~lJIAJ .. 
EN URUGUAY 

J. A. MÓRETTI. 

Antes de comenzar a desarrollar este relato, queremos feli<~it.Jll' lt hur~ 
autoridades del V Congreso Internacional de Alergología por· hnb<H' ,.J¡ .. 
gido este tema, pues es en el asma bronquial, más que en cualqulm• ott·n 
afección alérgica, donde el factor regional tiene una real incid<mclu. m1 
su producción. 

El presente trabajo es de orden y objetivación. Traducirá las con· 
clusiones de muchos años de labor y trataremos de dar una vbli(m Jo 
más exacta posible del problema. 

Creemos que es en las enfermedades alérgicas, más que en otraH nfoc
ciones, sean éstas tóxicas, degenerativas o infecciosas, donde el fuct.or· 
geográfico tiene una importancia capital, ya que engloba con caract<lrfH
ticas propias a muchos de los más importantes elementos etiopatogénl· 
cos, sean ellos alimenticios, inhalantes, hongos, etc. 

Este concepto y nuestro concepto sobre Alergia Regional, puede l:ltH' 
de valor como medio comparativo con lo que se observa en otras pnrteH 
del mundo. 

Cada región tiene sus caraeterísticas alergénicas, y es necesario co
nocerlas para poder valorarlas en su justo término y orientar así el tra
tamiento adecuado. 

Conocemos ·bien la importancia del polen como agente etiológico del 
asma bronquial en los EE.UU. y fue con ese concepto que comenzamoH 
a trabajar en los primeros años de nuestra especialidad, considerando 
en un orden secundario de importancia a los alergenos alimenticioH. 
Pero no pasó mucho tiempo para que pudiéramos tener la primera conH
tatación y una base fundada para pensar en los factores o condiciono~:~ 
't'egionales. 

Y es ahora, después de muchos años de práctica en la especialidad, 
que se nos hace evidente que en nuestro país, sin lugar a dudas, son loH 
factores alimenticios los que abarcan y condicionan la provocación dlll 
asma bronquial en la mayoría de los casos, no sólo en la primera infan
cia, sino también en la adolescencia y la edad adulta, junto con otroH 
alergenos, sobTe todo inhalantes, quedando en un segundo plano el factor 
polínico, y tanto es así, que sólo efectuamos la testificación con extrac
tos de polen cuando la historia clínica así lo justifica. 
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De lo antedicho sacamos las siguientes conclusiones: 
1) La alergia polínica es poco frecuente en nuestro país. 
2) La alergia alimenticia es la primera sin lugar a dudas. 
3) La alergia a inhalantes es muy digna de tenerse en cuenta. 
4) La alergia a hongos debe ser valorada en cada caso en particular. 
5) La alergia bacteriana debe ser encarada con criterio clínico. 
La aseveración número 2 está sostenida por las siguientes razones: 

curaciones o mejoras muy importantes las hemos obtenido con trata
mientos únicos o basados principalmente con regímenes alimenticios 
compuestos con los alimentos que dieron testificación intradérmica ne
gativa, contemplando además cuidadosamente las intolerancias alimen
ticias manifestadas por los enfermos y orientados según indique el exa
men clínico en relación a su aparato digestivo, obesidad, diabetes, etc. 

Podemos afirmar que los enfermos de asma bronquial, en un alto por
centaje de casos, sufren todo el año, sin o con pequeñas agravaciones 
estacionales y en muchas oportunidades tales agravaciones se producen 
en invierno, donde el factor polínico pierde todo su valor. 

La frecuencia de los factores alergénicos alimenticos se debe, según 
nuestro criterio, a las siguientes causas no específicas, que bajan el um
bral alergénico: 1) la diversidad de las preparaciones culinarias, donde 
se entremezclan cocina española, italiana, francesa, inglesa, etc.; 2) la 
cantidad de alimentos ingeridos, en muchos casos muy por encima del 
valor calórico requerido y con una desproporcionada cantidad de pro· 
teínas, sobre todo animales, por ser nuestro país eminentemente gana
dero; 3) el hábito de no comer a hora fija, sino en cualquier momento, 
perturbando el ritmo digestivo; es muy corriente que se haga una sola 
comida, muy copiosa, en el almuerzo y en el resto del día sólo se come 
en forma muy irregular; 4) excesivo consumo de alcohol. 

Nuestro trabajo está basado en el estudio estadístico exhaustivo de 
169 casos de asma bronquial, seleccionados de más de 1.000 historias re
visadas de nuestro Servicio de Alergia del Centro de Gastroenterología 
en el Hospital Pereira Rossell, dependiente del Ministerio de Salud Pú
blica. 

Todos los casos estudiados tienen su historia clínica completa, los 
exámenes de laboratorio necesarios y fueron seguidos en su curso clí
nico por un tiempo que excedió ampliamente el intervalo entre las crisis, 
pudiendo así valorar en su justo término el resultado del tratamiento, 
basado en la dieta antes descrita, indicaciones para inhalantes (elimi
nación o hiposensibilización), medicación adecuada dirigida a norma
lizar trastornos digestivos, cardíacos, etc. La medicación sintomática la 
utilizamos al principio del tratamiento etiológico, vigilando estrecha
mente a los enfermos en los que tenemos que utilizar los corticoides. 

Registramos los siguientes datos estadísticos: número de ficha, nom
bre del enfermo, edad, nacionalidad, estado civil, fecha de consulta, an
tecedentes familiares alérgicos, antecedentes personales alérgicos, tiem
po de enfermedad, intervalo entre las crisis, resultado de la testificación, 
análisis de laboratorio, tratamiento, resultado del tratamiento, tiempo 
de vigilancia. 
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Intervalo entre las crisis: 
Diarias .......................... . 
De 1 a 10 días .. .. .. .. .. .. . .. . . 
De 11 a 15 días ..... . 
De 16 a 30 días .............. . 
De 1 a 2 meses ........... .. 
De 3 a 4 meess .............. . 
De 5 a 6 meses .............. . 
De 7 a 8 meses .............. . 
De 1 año ....................... . 

Tipo de enfermedad: 
Menos de 1 año .............. . 
De 1 a 5 años ................ .. 
De 6 a 10 años ................ .. 
De 11 a 15 años ............. .. 
De 16 a 20 años .............. . 
De 21 a 25 años ... 
De 25 a 30 años .............. . 
De 31 a 35 años ............. .. 
De 36 a 40 años ............. .. 
De 41 a 45 años ..... . 
De 56 a 60 años .............. . 

Edad: 
De 1 a 10 años ......... .. 
De 11 a 20 años ....... . 

DATOS ESTADÍSTICOS. 

Casos 

65 
26 
14 
20 
11 
16 
14 

2 
1 

9 
70 
38 
18 
19 

6 
4 
1 
2 
1 
1 

41 
34 

De 21 a 30 años .. . .. .. . .. .. .. . :1:1 
De 31 a 40 años .. . . 2:1 
De 41 a 50 años . .. .. . .. 2 1 
De 51 a 60 años.......... 10 
De 61 a 70 años .. . .. . . .. .. .. .. 7 

Antecedentes familiun;s ulóry it:IJ.~: 
90 casos (52,66 %) 

Antecedentes personales nlél',lf'ii:IJ8: 
46 casos (27,21 %) 

Resultado del tratamiento: 
o% ................................. :lit 

50 o/o .. .. .. .. .. .. .. . .. . .. .. . .. . .. .. . .. 1 fl 
60% ............................... .11 
70% ............................... lo 
80% ............................. ... 21 
90% ................................. o 

100% ........................ ......... (11 

Eritrosedimentación alta: 
17 casos (10,05 %) 

Parasitosis intestin~,l: 
3 casos. 

Enfisema. pulmonar: 
5 casos. 

Eosinofilia sanguínea: 
De más del 5 %, 98 casos (57.09 '/r•). 

Comentario de los datos estadísticos: en relación al intervalo entre 
las crisis, destacamos que de un total de 169 casos estudiados, 136 (80,4 7 
por 100) no pasaba de dos meses, lo cual corro'bora nuestra apreciación, 
que la gran mayoría de los asmáticos no tenían influencia estacional (po
línica) evidente. 

En relación al tiempo de enfermedad, 70 casos (41,42 por 100) osci
lan entre uno y cinco años, y 38 casos (23,66 por 100), entre seis y diez 
años. En general, estos enfermos están en la etapa funcional del asmu 
bronquial. 

En relación a la edad, la mayoría de los casos de asma bronquial apa
rece antes de los treinta años. 

En relación a los antecedentes personales y familiares alérgicos) que 
suman 136 casos (82,86 por 100), nos demuestra la importancia de estoA 
antecedentes en los enfermos de asma bronquial. 

En relación al resultado del tratamiento, 64 casos (37,86 por 100) 
curados y 43 casos (25,50 por 100) con una mejoría apreciable, que su
man 107. casos (63,33 por 100), con resultado terapéutico excelente; 
27 casos (15,97 por 100) con resultado terapéutico mediano y 35 casoH 
(20, 71 por 100) no curados. 
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Los siguientes alimentos) en escala descendente, según el estudio 
estadístico, predominaron en su acción alergénica : pescado, naranja, 
chocolate, huevo, leche, carne de cordero, cebolla, ajo, banana, tomate. 
En relación a los inhalan tes: polvo de la casa, pelo de perro, tabaco, lana 
de oveja y pelitre. Hongos: penicillium, hormodendrum, alternaría, como 
los más importantes. 

Factores no alergénicos: es común observar en nuestro país las bron
quitis asmatiformes, que muchas veces son confundidas con el asma 
bronquial. 



THE FREQUENCY OF ETIOLOGIC FAGrORS IN BRONCHJAI~ 
ASTHMA IN JAPAN 

K. NAKAMURA (*) 

Befare going into the subject of "the frequency of etiologic fu.clm'M 
in bronchial asthma in Japan", I would like to explain briefly Jupn.11'14 
geographic position and the general pattern of living in Japan to m1tlw 
my speech more understandable to you. 

Geographically, Japan, which, consists of four main islands, iH loc!IL· 
ted to the east of the Asían Continent in the northern hemispherc and itl4 
eastern coast faces the Pacific. It ranges between fourty-five dcg'l'lmH 
thirty minutes and thirty degrees of north latitude, and between orw 
hundred and · fourty-six degrees and one hundred and twenty-clght. 
degrees of east longitude. 

Meteorologically, it lies mostly in the temperate zone and has distincl 
seasonal changes of climate. The outstanding features of the climatt• 
are the rainy season in June and July, and the typhoon season in Sop· 
tember and October. In addition, seasonal winds also have sorne effecbt 
on the climate of Japan. In Tokyo, the average temperature in Februat·y, 
the coldest month, is 6.1 o C and in August, the hottest month, it is 29.6" C. 

Topographically, sixty per cent of Japanis mountains or hilly regiomt, 
and open field suited for farming is rather limited. 

From the cultural and industrial points of view, Japan has a populn· 
tion of about ninety-four millions. About twenty per cent are the farm· 
ing population while the remainder are in other fields of industry, bu
siness and other professions. Recently there is a city-ward tendency of' 
population and the high and rapid development of industries has brought 
forth new medica! problems. Furthermore, with the changes of daily 
living conditions including the dietary life after the World IWar II, thc 
incidence of diseases ha ve also changed. 

The history of research in allergy in Japan is short as compared with 
the other fields of medica! science. Therefore, research on bronchial 
asthma, particularly from the etiological point of view, is unsatisfac
tory. I have been asked, however, tospeak on the "frequency of etiologic 
factors of bronchial asthma in Japan", and therefore, I would like to 
present here a report based on sorne data submitted in Japanese journals. 

The incidence of bronchial asthma in adults is about 1.2 per cent 
according to KAWAKAMI, who studied 494 adult subjects. In childrcn, 
the percentage is 0.92 per cent in boys and 0.4 7 per cent in girls, making 
an average of 0.7 per cent, according to MITSUKAWA's study on 113,000 
children in Tokyo. 

(*) Director of the National Institute of Health, Japan. 
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There are various methods for the etiological study of bronchial 
asthma. Allergic, infectious and psychological factors are considered 
to be the three major factors participating in bronchial asthma in Japan. 

TABLE I 

Etiologic Factors of Bronohial Asthma of Adults (Kobayashi) 

Allergic Factors (77%) 

InfectioQs Factors(46%) 

Psychic Factors(5I%) 

KoBAYASHI studied 129 adult cases with bronchial asthma from these 
three aspects and reported the results as shown on Table I. It was found 
that allergic factor IWas participating in 77 per cent of the studied cases, 
infectious factor in 46 per cent and psychologic factor in 51 per cent, 
and there were a considerable number of cases where two or three fac
tors acted together. 

TABLE 2 

Etiologic and Incentive Factors in the First Attack of Bronchial 
Asthma of Adults (MITSUI et al.) 

Unknown ................................ . 
Common Cold .......................... . 
Pneumonia ............................. . 
Measles .................................. . 
Whooping Cough ..................... . 
Bronchitis .............................. . 
Tuberculosis of Lung .............. . 
Trauma ................................. . 
Inhalation of SO, .................... . 
Cold ...................................... . 
Fatigue .................................. . 
Pregnancy ............................. . 
Psychic .................................. . 

~~~~~~u~~ . .".".·.".·~.".·.·.·.".":.·_"_"::::::::::::::: 
Total ....................... . 

Cases % 

231 
229 

22 
6 
1 

17 
6 
2 
2 

lO 
13 
15 

1 
80 
30 

665 

34.7 
34,4 

3.3 
0.9 
0.2 
2.6 
0.9 
0.3 
0.3 
1.5 
2.0 
2.3 
0.2 

12.0 
4.5 

100.0 



'l'lin t'l'l'!llll'lll',\' 111' 1•llulu¡¡l• 1'111'1 111'11 111 hl'lllll'hlnl ILHihlltn. In .JtLJIILII :lll7 

Concc:rning thc etiology 11.11d incentive factors of tho 1st attuck uf 
t;ronchial asthma, Mrr~UI und his associates reportcd the rosulbt uH 
shown on Table 2, based upon their studies on 665 adult asthma caRml. 
Common cold was the predominan t. cause or incentive factor. Somo uthcr 
infectious diseases also were mentioned as the important factors. Though 
small in number, there were cases induced by 802 inhalation. 12.0 por 
cent were caused by sea-squirt, a kind of seaweed, which grows on 'lho 
oyster shell. This is a local occupational asthma which is found in tholr 
research field, and about this l. would like to speak agam later. Thcy 
failed to detect the etiological cause for 34.7 per cent of the studicd 
cases. 

TABLE 3 

Etiologic and Incentive l<'actors in the First Attack of Bronchúd 
Asthma of Ohildren 

(Research Group of Pediatric Allergy) 

Unknown .............................. .. 
Common Cold .......................... · 
Pneumonia ............................. . 
Measles ................................. .. 
Whooping Cough .................... . 
Bronchitis .............................. . 
Typhoon ............................... .. 
Infection ................................ . 
Dust ...................................... . 
Cold ..................................... .. 
Fatigue ................................. .. 
Psychic .................................. . 

Total ...................... .. 

Cases % 

188 
100 
12 
10 
8 
4 
2 
2 
4 
3 
2 
1 

376 

50.0 
37.2 

3.2 
2.7 
2.1 
1.1 
0.5 
0.5 
1.1 
0.8 
0.5 
0.3 

100.0 

According to the Research Group of Pediatric Allergy, in 50 per 
cent of the 376 cases they studied, asthma developed without any spe· 
cific cause. In 37.2 per cent it developed following common cold. In sorne 
cases, it followed pneumonia, measles, whooping cough or bronchitis as 
shown in Table 3. 

Recently the skin test has become widely used to detect the allergen 
of bronchial asthma in Japan. 

KAWAKAMI conducted skin tests for adults, using nine various inha· 
Iant antigens and obtained the results as shown in Table 4. The highest 
percentage of 61.2 proved positive with "house dust". Old cotton carne 
next with 40.3 per cent, then Japanese "tatami" mat with 26.0 per cent 
and ibuckwheat chaff with 25.0 per cent. Buckwheat chaff is often used 
as stuffing for Japanese-style pillows and this is probably the reason 

22 
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why positive incidence was so high with buckwheat. Ragweed was po· 
sitive in only 10.7 per cent of the cases. 

TABLE 4 

Results of skin Test in Bronchial Asthma of Adults 
Inhalants (KAWAKAMI et al.) 

Total Positive 
-------

House Dust ................................... .. 397 243 
Old Cotton .................................... .. 67 27 
Mat (Japanese) ............................. .. 123 32 
Buckwheat .................................... . 108 27 
Cat Hair ........................................ . 65 12 
Dog Hair ...................................... .. 66 9 
Ragweed ....................................... .. 75 8 
Fungus (mixed) ............................ .. 140 97 
Bacteria (mixed) ............................ .. 195 129 

TABLE 5 

Results of skin Test in Bronchial Asthma of Children 
Inhalants (BABA et al.) 

Wool ............................................ .. 
House Dust ................................... .. 
Ragweed ........................................ . 
Candida ......................................... .. 
Buckw'heat Flour ........................... .. 
Sandalwood .................................. .. 
OldMat ......................................... . 
Rabbit Hair ................................... . 
Cladosportum ................................ .. 
Cat Hair ....................................... .. 
DogHair ........................................ . 
Feather ........................................ .. 
Cotton Wool .................................. .. 
Alternaria ..................................... .. 
Silk ............................................... . 
Ceder ........................................... .. 
Cotton ........................................... . 
Tea Grounds ................................... . 
Penicillium .................................... . 
Aspergillus ................................... .. 
Rice Str!l!w ..................................... . 
Pine .............................................. . 
Hemp ............................................ . 
Kapok ............................................ . 
Chaffs .......................................... .. 
Japanese Cypress ........................... . 
Wheat StraJw .................................. . 

Total 

67 
229 
212 
181 
193 
193 
238 
200 
152 
189 
149 
. 23 
169 
189 
200 
184 
189 
190 
182 
185 
115 
198 
184 
200 
201 
134 
89 

Positive 

48 
141 

71 
54 
48 
38 
38 
31 
23 
28 
21 

3 
19 
21 
22. 
19 
17 
17 
15 
15 

9 
15 
12 
11 
10 
5 
2 

% 

61.2 
40.3 
26.0 
25.0 
18.4 
13.6 
10.7 
69.3 
66.2 

% 

71.7 
61.6 
33.5 
29.8 
24.9 
19.7 
16.0 
15.5 
15.1 
14.8 
14.1 
13.0 
11.8 
11.1 
11.0 
10.3 

9.0 
8.9 
8.2 
8.1 
7.8 
7.6 
6.5 
5.5 
5.0 
3.7 
2.2 
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HAllA and bis co-wol'lwt'H obtaincd these rcsults from tho Hkin lt~lilhl 
for pcdiatric asthma. 'l'he highcst incidence was obtaincd wlth wuul bul 
wc ha ve not yet ascertained the clinical significance of this fact. HouMo 
dust, ragweed, candida and buckwheat flour appeared important Jn thlM 
m·der. It was quite interesting to find that the positive resuls wlth buuMt~ 
dust were of high percentage in children as well as in adulta. H.agwoud 
had not been considered asan important allergen in Japan, but roconlly 
we carne to experience occasional hay fever or bronchial asthmn whloh 
is probably caused by ragweed. 

TABLE 6 

Results of Bkin Test Using House Dust and Ragwecd in B·rmwhtut 
Asthma of Adults and OhiZdren 

Reporter 

Ka:walkami et al. .............. . 
Mitsui et al. ....... : ........... .. 
Araki ............................. . 
Matsumura et al. ............. . 
Baba et al. ..................... .. 

House Dust 
Positive 

61.2% 
59.5% 
67 o/o 
64 o/o 
61.6% 

Rngwm•tl 
Positivo 

10.7 r¡, 

33 % 

33.5% 

Here, I would like to show the results of skin tests with house duttl 
and ragweed conducted by several other investigators. As undcrstood 
from the table the incidence of positive reaction to "house dust" skln 
test was 60 to 70 por cent and in the case of ragweed, 10 to 30 pcr Clll1t.. 

At this point, it has to be emphasized that approximately half of tho 
subjects who showed positive reaction to the skin test with house dulll 
were also positive to the inhalant test with house dust. 

TABLE 7 

ResuZts of Skin Test in Bronchial Asthma of AduZts 
FOods (MITSUI et al.) 

Positive% 

Milk .. . .. .. . . .. .. .. .. .. .. .. .. . . .. . . . . . . . 44.7 
Cuttlefish .. . .. .. .. . .. . .. .. . .. .. .. . .. .. 23.7 
Buckwheat Flour .. .. . . .. .. .. .. . .. .. 22.8 
Bambooshoot . .. .. . . .. . .. .. . . .. .. . . .. 19.1 
Whole Egg ....... ·.... .. .. . .. . .. .. . . .. 13.6 
Pork ................................... 12.7 
Mackerel Pi k e .. .. .. . .. .. .. .. . . . .. . .. 12.5 
Mackerel .............. , . . . .. . . .. .. . . .. 15.7 
Flour ................................... 12.7 
Bonito ................................. 10.0 
Beef .................................... 7.3 
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MTSUI and his associates obtained the results as shown on Tablc 7, 
employing 11 food extracts. 

TABLE 8 

Results of Skin Test in Bronchial Asthma of Children 
Foods (BABA et al.) 

Yolk .............................................. . 
Chocolate ...................................... . 
Whole Egg .................................... . 
Milk .............................................. . 
Chicken ......................................... . 
EggWhite ...................................... . 
Mackerel Pike ................................ . 
Cuttlefish ....................................... . 
Crab .............................................. . 
Mackerel ...................................... .. 
Shrimp .......................................... .. 
Pork .............................................. . 
Bonito .......................................... .. 
Beef .............................................. . 
Spinach ........................................ .. 
Salmón ......................................... .. 
Eggplant ........................................ . 

Total 

29 
20 
44 
76 
20 
73 
25 
36 
37 
37 
41 
66 
51 
47 
58 
28 
25 

Positive 

7 
4 
8 

12 
3 
6 
2 
2 
2 • 
2 
2 
3 
2 
1 
o 
o 
o 

% 

24.1 
20.0 
18.2 
15.7 
15.0 

8.2 
8.0 
5.6 
5.4 
5.4 
4.9 
4.5 
3.9 
2.1 
o 
o 
o 

BABA obtained these results using 17 different food extracts. The 
significance of skin test as a means of detecting causative allergen in 
food allergy is still debatable. 

TABLE 9 

Relation between History of Allergy and Skin Reactions 
in Bronchial Asthma of Adults 

(KAWAKAMI et al.) 

History of Allergy 

+ 

lOO 67 
(39.4 %) (26.4 %) 

38 49 
(15.0 %) (19.3 %) 

----
Total .................................. . 138 116 

(54.3 %) (45.7 %> 

Total 
------

167 
(65.7 %) 

87 
(34.3 %) 

254 
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251 adult asthmu cm1cH- wcre divided into two group~, one gt•oup wlt.h 
J•aHt history or family history of allergy and anothcr .group wilhoul. 
lliHtory of allergy, to study the relationship between thc skin teHt r'tlHUltM 
and the history of allergy. It was noted that 138 cases or 54.3 ¡wr· <~t~nl 
liad an allergic predisposition, and of the number 100 cases roactml tu 
skin tests with one or more of inhalant allergens, whereas in tho cuMN1 

without allergic predisposition, only 49 cases or 19.3 por cont pruvotl 
negative. In another word the incidence of positivo rcaction to Hkln tt•I'IIM 
was significantly higher in the group with aller.gic predisposltlon. 

TABLE 10 

Inheritance of Allergic Diseases in Ohildrcn QoUh Brcmoh!ttl 
Asthma and in Control 

(Research Group for Pediatric Allergy) 

Bronchial Asthma .................................... . 

Other Major Allergy Manifestations ......... .. 

Negative ................................................... . 

Unknown ................................................. . 

Bronchial Asthmn 

177 (47.1 %) 

96 (25.5 %) 

78 (27.1 %) 

1 ( 0.3 %) 

Co11l 1'01 

130 (20.4 ';',.) 

137 (22.1'1 %J 

304 (M.O •Y,.) 

16 ( 2.1'1 •Y,.) 

In children,72.6 per cent of asthma cases were found to have allerglu 
predisposition, while the rate was only 42.9 per cent in control. 

It has also been reported that chemical substances such as histamhw, 
choline and trimethylamine contained in food are responsible for asth· 
matic attack and such food is called pseudoallergen. 

So far I ha ve discussed the etiologic factors of bronchial asthma 
from the standpoint of antigen-antibody reaction. However, there aro 
such investigators in Japan who are studying the etiology of hronchial 
asthma from the aspect of disorder of the autonomic nervous system. 
They presume that acetylcholine play a major role in the development 
of bronchial asthma. Sorne insist on the psychological factor. In fact, 
a considerable number of asthm;:¡. cases can be explained on these theories. 

Next, I would like to discuss the etiology of bronchial acthma in 
Japan from the meteorological standpoint. As I mentioned in the be
ginning Japan lies between the Asian Continent and the Pacific. BecaUHO 
of such a geographical position Japan has distinct seasonal changes in 
climate. For this reason, many investigators attach importance to mc
teorological changes as a possible cause of asthmatic attack. In tiro 
typhoon season of September and October the incidence of asthmatlo 
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attack increases markedly, and it is a well known fact that sorne asthma
tic patients can foretell the coming of a typhoon. In this connection, thc 
relationship between the atmospheric condition around the Japanese 
islands and asthmatic attack has been reported by considerably many 
people, and most of them observe a close relation of the cold front with 
the incidence of asthmatic attack. On the other hand, NEMOTO notes a 
close correlation between the incidence of asthmatic attack and the 
moving high atmospheric pressure. He presumed that the inversion 
!ayer of temperature formed by the moving atmospheric pressure make 
allergens such as dust, pollen, mold, etc. fioat in the air, and he referred 
to the so-called Tokyo-Yokohama asthma as belonging to this type. 

TABLE 11 

Asthma Peculiar to Japan 

Mabushi Asthma 

Maiko (Konjac) Asthma 

Buckwheat Flour Asthma 

Kakinouchiko (sea-squirt) Asthma 

Lastly, I would like to mention a few cases of bronchial asthm~ 
which are induced by allergens peculiar to Japan. They are Mabush~ 
asthmaJ Konjac asthmaJ Buc.lowheat flour asthma and Kakinouchiko 
asthma. "Mabushi" asthma is induced when the patient is exposed to 
the odor of the secretion of silk worm. "!Konjac" asthma is caused by 
inhalation of "maiko", the powder of Amorphophalus Konjac, which is 
fiown off during the production of "Konnyaku", a jelly-like Japanese 
foodstuff, made from Amorphophalus Konjac. Buckwheat fiour asthma 
develops when they eat buckwheat noodle which is most popular among 
the Japanese, or when they use such pillows that are stuffed with 
buckwheat ch~ffs. "Kakinouchiko" asthma is, as briefiy mentioned be
fare, a kind of local occupational allergy, and it is presumed that asth
matic attack occur by inhalation of seasquirt, a marine plant growing 
on the oyster shell, which is scattered in the air when the shell is cracked. 
Kakinouchiko in Japanese means those who are engaged in cracking 
the oyster shell by a hook to take out oyster. 
' I have outlined the etiological factors in bronchial asthma in Japan. 

Recently the interest in allergic diseases increased, and special empha· 
sis is placed on the detection of the cause of bronchial asthma as the 
first step to medical treatment. I am looking .forward to the future re
searches. · 

This report is a summing-up of the Japanase literatures in this field: 
Gratefully acknowledge my indehtedness to Dr. BABA for this. 



'!'HE AETIOLOGICAL FACTORS OF RESPIRATORY ALLEUUY 
IN SOUTII AFRICA 

DAVID ÜRDMAN 

The South African Institute for Medical Research, JohannuHblll'l(, 

Under the term "Respiratory Allergy" are included conditlonH of the1 
upper and lower respiratory tracts of the seasonal .(hay-fcver ami Ht'ILMO· 
nal asthma) and perennial (nasal and paranasal allergy and asthmtLl 
types. In view of the fact that respiratory allergy is not a notiflnbl" 
disorder it is not possible to establish accurate statistical data in rogard 
to its incidence as such or in its various forma. Under the circumstancc1 
the most that con be done, in spite of the lack of uniformity of obHct'· 
vations and other disadvantages, is to consider patients who como to 
notice in one or more clinics and hospitals or under the care of a singlo 
or group medica! practice. The conclusions come to in this paper uro 
based upon personal interviews of sorne 5,000 patients of ·both sexos und 
including about 2,000 persona under 20 years of age suffering from sumtl 
form of respiratory allergy over a 13-year period from 1951. Theac Jlll· 
tients derived mainly from Johannesburg and districts but also from 
various parts of the country, are sent by their private doctora or from 
hospitals to the Allergy Department of this Institute for skin tests and 
recommendations regarding the approach to therapy on the basis of thtl 
elinical information supplied and from any evidence that may :be obtul· 
ned from the skin testing procedures. In addition to these, pcrsonul 
studies have been made of patients in other parts of South Africa whic~h 
were visited at different times especially for the study of respirator·y 
allergy in these regions. Apart from the clinical aspects mentior.ed largo 
numbers of experimental studies have been carried out over the ycut'K 
of the atmospheric pollens and fungi, climate circumstances, occupatio
nal and domestic contacta in homes and farms, etc. in relation to respi
t'atory allergy in the various parts of the country. 

Seasonal Respiratory Allergy 

a) Pollens. 

In South Africa seasonal respiratory allergy 1 is almost entirel~. con· 
fined to the summer months-October to March-with a maximum in· 
cidence in January and February. It is in this period that the GraHl4t'M 
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(Graminae spp.) are flowering and the pollens of the Grasses are the 
ag:ents responsible for this summer hay-fever. It is interesting to note 
that the Grasses are not uniformly distributed throughout South Africa 
but grow in relatively well-defined regions in great abundance more es
pecially in the Highveld, a high-altitude area occupying the major por
tian of the interior in the north easterly part of the country. The remain
ing regions of South Africa of lower altitudes right down to sea-level 
have far less grass and sufferers generally derive benefit when they lea ve 
the Highveld during the summer for these other regions and particularly 
the coast which is virtually devoid of grass. Clinically seasonal grass 
pollen respiratory allergy is manifested mainly as hay-fever and often 
accompanied by asthma. It is exceptional for true allergic asthma to 
occur alone as a seasonal condition without accompanying upper respi· 
ratory manifestations. 

In the spring period of the year-the latter part of August, and Sep
tember and October-both upper and lower respiratory allergy symp
toms occur as a result of the inhalation of the pollens of the principal 
spring-flowering trees which are Poplar (Populus spp.), Oak (Quer
cus spp . .) and Plane (Platanus spp.). The Prosopis tree 2 (Prosopis spp.) 
!lowers in October and November and its pollen is sometimes a cause 
of respiratory allergy in parts of South Africa where this tree is found, 
but relatively frenquently in South West Africa where Prosopis trees are 
more abundantly present in the various towns. 

Respiratory allergy occurring in the winter months has been recog
nised as due to the inhalation of the pollen of the Cypress tree 3 (Oupres
sus spp.) which is present in the atmosphere from May until October. 

It is of interest to observe that in South Africa the pollens of the 
Grasses and the Trees are the only significant factors in seasonal res
piratory allergy. Pollinosis dueto Weeds is nota problemas it is in the 
United States of America and in certain parts of Europe where weed 
pollens give rise to respiratory allergy in the autumn months. Persons 
are occasionally affected by the pollens of Khaki weed (Tagetes minuta) 
and Cosmos (Cosmos bipinnata)-plants of the Compositae family
which grow mostly in waste lands. They generally make their appearan
ce in the late summer-February to April. These plants however are 
rapidly disappearing near cities in face of the advance of the building 
areas and in the rural areas in farming districts they are of little impor
tance because of the small and scattered population there. 

b) Atmospheric Fungi. 

Contrary to reported experience overseas the atmospheric fungi are 
only occasionally of clinical significance in South Africa 4 although a 
large proportion of patients with respiratory allergy show positive skin 
reactions to the commoner atmospheric fungi which include in order of 
relative abundance (approximately 30 % - 5 %) : Cladosporium, Yeast, 
Epicoccum, Penicillium, Alternaría, Pullularia and Phoma 5 • There is no 
significant seasonal incidence of these in the atmosphere except in the 
Yeast organism (yeasts, monilia, torula, etc.) where a consistent increase 
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occurs cach ycat• in thr periou May to Octobcr. Hliue-<!XpoHIII't• HIIIIII<•M 
have revealed an incr·caHcu seasonal incidence of SmutH in t.htl t'ILI'l,v 
summer (October to December). Correlation of thesc incr·cuH<lH muutol 
however be demonstrated with exacerbation of clinical symptomH. 

e) Other. 

Asthma does occur in the summer as an occupational dismLHll In Jll'l'· 
sons employed at or living in the vicinity of certain sewago clll'lpmtul 
works 6 • The asthma, generally with upper respiratory symptnmH IH tlw• 
to the inhalation of the fine dust resulting from the disintogr·nt.lun ol' 
the masses of accumulated bodies of the sewage flies (P.'fJ/f~luultt Hpp. 1 
which breed at the sewage works in the summer. Desenslthmtlon wlt h 
extracts of Psychoda has proved successful in these cases. 

Perennial (Non-Seasonal) Respiratory Allcrgy. 

Specific animal hair, feather, house dust and foods as well aH Hlt•t•Hn 
factors occur as the aetiological or precipitating agents of rt!Sph·nt.ot'.V 
allergy in South Africa as they do elsewhere and thus do not mcrlt HJit•· 
cial consideration here. House dust sensitivity however has been Hhowll 
to be of special interest and is discussed in association with climnt.<'. 

Clima te. 

The significance of "climate" as a factor in the occurrence of t'tiN
piratory allergy in South Africa has been invesU.gated for nlltiiY 
years 7, 8 , 9 , 10• One of the most interesting aspects of perennial H.lltH'I{.\' 
is associated with the patients who maintain relatively good hcallh 111 
the inland parts of the country but who develop asthma when thcy 11 vt• 
at or even visit the coastal regions, particularly the east coast. Wo hnvtt 
referred to these as the "Climate Group" of sufferers, on the suppoHI· 
tion that the markedly different climate patterns in these two rogionH 
explained the precipitation of symptoms at the coast. At the coast thc• 
temperature and relative humidity are both high and within nar·r·nw 
range during the 24 hours of the day and throughout the year. ln t~OII· 
trast to this, the climate pattern of the inland areas reveals a loWI'I' 
temperature and relative humidity but, more important, there is a wltlc• 
range of these two factors in the 24 hours and throughout thc yt•nt', 
During the considerable studies that have been carried out it was showu 
that neither fungi nor pollens or other exogenous agents could be im:l'i
minated. 'With the passing of time and with much experience of hu·gt• 
numbers of patients 'belonging to this "Climate Group" the conccpt ol' 
climate per se as a factor in the occurrence of symptoms at the coutil. 
became less significant. Indeed, it is now our belief that there is probably 
no direct effect of climate in the precipitation or even the exacerbaUon 
of symptoms. In the same way that clima te is significant in pollen allcnrv 
as an indirect factor in the regulation of the type of plants that wlll 
grow under certain climate circumstances, so in the "Climate Group" 
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of patients it is our opinion that climate acts indirectly by infiuencing 
in sorne fashion an agent or agents which may be the triggering mecha
nism for symptoms at the coast. The most striking finding that emerged 
during the skin testing of patients belonging to the "Climate Group" 
was that they invariably showed a marked reactivity to House dust. 
As a result of this finding further experimenta were carried out and it 
was demonstrated that the House dust obtained from the coast was aller
genically more potent than that ahtained from inland regions. The cause 
of this difference in potency was at first considered to be due to the 
effect on the dust at the coast of fungi and bacteria prevalent in these 
more humid regions. This hypothesis however was discarded when it 
was shown that the effect of such biological action was a reduction and 
notan enhancement of potency. Our present hypothesis which is being 
closely studied is that coastal House dust is in fact, "normal". In inland 
regions however in the presence of much brilliant sunshine and thus 
maximum ultraviolet radiations and, in the absence of humidity with 
its attendant mists and the smoke and smog associated with shipping 
and industries at the coast, there is a reduction of the potency of the 
local House dust. This concept is being put to the test by submitting 
coastal House dust to ultraviolet light, direct sunlight and other means 
to find whether the allergenic potency is reduced under such influences. 

Cereals. 

Large portions of South Africa are important agricultura! areas and 
an extensive acreage is devoted in certain districts to the growing of 
cereals with the Graminae; Maize (Zea mays) and Wheat (Triticum spp.) 
constituting the largest crops. Other cereals such as Kaffir-corn (Sorg
hum vulgare), Rye (Secale cereale), Oats (Avena sativa), Barley (Hor
deum vulgare) and Rice (Oryza sativa) are extensively grown. In addi
tion however, Lucerne (Medicago sativa) is planted toa very considera
ble extent. Respiratory allergy including asthma is not infrequently 
found in persons who handle the grain 11, 12 either during the process 
of storing or milling and so inhale the dusts of the dry cereals or lucerne. 
These persons include farmers, millers and workers in grain stores. 
Symptoms occur also in bakers and housewives who handle the fl.our 
when baking. Desensitization with the extracts of the specific grain 
dusts has been found effective. 

During the war period when wheat was in short supply in South 
Africa and flour substitutes were used in the baking industry a number 
of cases of asthma occurred in persons hypersensitive to Buckwheat 13 

(Fagopyrum vulgare) both by inhalation and by ingestion. 

Woods. 

Cases of asthma have been investigated which were associated with 
the inhalation of Wood dust 14, 15 by persons working with various woods 
in their occupation as carpenters or cabinet-makers. The woods involved 
included Kejaat (Pterocarpus angolensis), Western Red Cedar (Thuja 
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l'licata) and certain CoHgo "hardwoods". Desensitization wllh Uw I'IJII'· 
cific wood extract was successful. 

Castor Seeds. 

The Castor oil plant (Ricinus communis) is being cultivalod In C'l't'• 
tain parts of the country to an increasing extent and upJlcr rcHplmtnt'Y 
allergic symptoms as well as asthma occur as a result of thtl inhulu.t Ion 
of the dust of the crushed beans or seeds in sensitive persona who hnndlc• 
this material 16, 17• 

Other. 

Respiratory allergy associated with foodstuffs occurs uH lnclc•c•d 11 
does elsewhere and is largely found in children. Trial diets ar·o t't•l'lot'll'tl 
to in arder to establish the responsf.ble agents-commonly milk, c•¡.c¡.cM ot' 

cereals. Asthma from animal contact is sometimes seen more cHpc•tllldly 
at home from dogs or cats or in the open from horses during hor•stl·l'lclltt¡.c 
or visits to stables. Respiratory allergy attacks ha ve been reportc•d nmlnly 
in children during or following upon visits to the circus or agrieullur·u.l 
shows where horses and cattle are present. Occasional cases of uKlhnua 
occur in farmers and others when they handle and so inhale tho chutt. 
from cattle and poultry feeds. It is interesting to note that respit·u.t.or•y 
allergy has been found to be associated with the drinking of "sofl df'inkH" 
largely of the bottled type of synthetic fruit juices and other dr·lnkH 
most of which are associated with a preserva ti ve. A voidance of lhc•Mtl 
drinks has led to the amelioration or even the cessation of the rcHpll'll· 
tory allergy symptoms. 

Racial Distribution. 

The whole problem of the incidence of respiratory allergy in thc clll'· 
ferent race groups is under investigation and it is hoped that mor·c Jll'l'· 

cise data will in due course become available. The subject is of thc gron· 
test interest and we have conducted numerous studies at differcnt. titnl'H 
and in various parts of the country 18• But the pattern is a complicnh•cl 
one not only because of the language difficulties often involved in com
munication with certain sections of the indigenous Non-White populn· 
tion but also because of their regional, rural or urban distribution wlt.h 
the associated differences in type of work and foodstuffs conHunu•d, 
Broadly, however, if the incidence of respiratory allergy in thc Whltc• 
or European population is taken as the standard then the "Colourt~cl" 
or Eurafrican section among the Non-Whites can be considered as hnv
ing approximately the same incidence. In the indigenous Bantu peoph!H 
the incidence of asthma is relatively small. This applies to our CXJII•· 
rience with the urban native peoples of the inland Highveld regiont4 ol' 
the country. Reports from the coastal area of the south western Cu.pt• 
would indica te a relatively higher incidence. On the other hand, amnllf.:'HI. 
the Non-White inhabitants of the country the incidence of reHpir·ulot·~· 
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allergy is relatively high in the Indian population largely occupying the 
coastal and inland areas of Natal and toa lesser degree also the Trans
vaal. The reason for this higher incidence in the Indians rnay be associated 
with the greater ernotional instability in these people. This question is 
under investigation as is also the possi'bility that sorne of the foodstuffs 
peculiar to the diet of the Indians rnay contribute to this incidence. 

SUMMARY. 

An account is given of the principal aetiological factors in respira
tory allergy in South Africa as observed over a 13-year period in sorne 
5,000 patients of both sexes and including about 2,000 persons under 
the age of 20 years. 

It is shown that Grass (Graminae) palien is the principal factor in 
surnrner respiratory allergy in the interior highlands of the country 
where grasses occur in abundance. The poliens of the trees Plane (Pla
tanus spp), Poplar (Populus spp.) and Oak (Quercus spp.) which fiower 
in September and October give rise to pollinosis in the spring. The Cy
press tree (Cupressus spp.) and the Prosopis (Prosopis spp.) are the 
agents of pollinosis in winter and early sumrner respectively. It is ern
phasized that contrary to experience in the Northern hernisphere weed 
palien aliergy virtualiy does not exist. 

Atrnospheric fungi ·are not considered to be of si.gnificance in the 
causation of respiratory allergy despite the frequency of positive skin 
reactions thereto. Reference is rnade to asthrna and upper respiratory 
aliergic symptorns aetiologicaliy associated with the fiies (Psychoda spp.) 
occurring in abundance during the surnmer at various sewage disposal 
plants. 

The significance of the infiuence of clirnate is discussed and comment 
rnade on the part played by house dust in this regard. 

In non-seasonal respiratory aller.gy the aetiological irnportance is 
rnentioned of the dusts of grain (cereals, lucerne, etc.), wood and Castor 
Seeds by inhalation. Reference is rnade to the racial incidence of respi
ratory allergy in the various population groups of the country-European 
and Non-Whites including the indigenous Bantu, the Eurafrican and the 
Indian sections of the population. 
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FACTORES ETIOLOGICOS DEL ASMA BRONQUlAL 
EN VENEZUELA 

A. PÉREZ LOZANO(*), A. PUIGBÓ RONSÓ (**) y R. TINEDO (***) 

La información disponible sobre esta afección la hemos dividido en 
dos grandes grupos: un grupo perteneciente a la infancia y otro a la 
edad adulta. 

, ASMA INFANTIL. 

En el IV Congreso Panamericano de Pediatría, realizado del 7 al13 
de agosto de 1960, presentamos nuestras observaciones sobre 192 niños 
afectos de asma bronquial, cuyas edades oscilaban de menos de un año 
a los catorce años; en la edad pre-escolar encontramos 106 casos, o sea 
55,2 por 100; en la edad escolar, en 82 casos, o sea 42,7 por 100. De estos 
niños 118 eran de sexo masculino, o sea el 62,8 por 100, y 70 eran de sexo 
femenino, o sea el37,2 por 100. 

Herencia. 

El análisis de los antecedentes hereditarios puso en evidencia la exis
tencia de 37 casos sin antecedentes hereditarios de alergia, o sea 19,3 
por 100, y 155 casos con antecedentes hereditarios de alergia, o sea el 
80,7 por 100. Pudimos comprobar que en 146 casos no existían antece
dentes de alergia anteriores, o sea en el 76 por 100 de los casos; en cam
bio, 46 casos, o sea el 24 por 100, tenían antecedentes alérgicos en orden 
de importancia fueron: eczema, 17 casos; urticaria, 16, y rinitis, 12. 

A.sociaciones. 

En el estudio de las manifestaciones alérgicas asociadas encontra
mos que 104 casos, o sea el 54,2 por 100, no presentaban manüestaciones 
de alergia asociada; en cambio, en 88 casos, o sea el 45,8 por 100, en
contramos otras manifestaciones alérgicas asociadas al asma bronquial, 

(*) Profesor Asociado Clínica Médica y Jefe de la Unidad de Investigaciones 
Alérgicas del Hospital Universitario de Caracas, Universidad Central de Venezuela. 

(**) Médico Jefe del Laboratorio de Alergia de la Clínica Norte, Caracas. 
(***) Jefe de Estadística de los Hospitales del Ministerio de Sanidad y Asis

tencia Social, Caracas. 
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· d ~5,5 por 100; la rinili,; aHociada a otras manifestacioncH all!t'KhlM 1111 
asmáticas en 25 casos, o sea el 13 por 100. 

Hcnsibilización clínica: inhalantes. 

En estos niños pudimos comprobar los alergenos má1:1 frecuentonumlt1 
incriminados como responsables del asma bronquial que sufrhm; N'ILII 
en orden de frecuencia dentro del grupo de los inhalantes: pr·lmm•o, t•l 
polvo doméstico, cuya sensibilización la pudimos comprobar en ol :14 ,1 
por 100 de los casos, siguiéndole en orden de importancia loH honK"" 
saprofitos de la atmósfera con el 23,4 por 100 de los casos; en tlll'et!l' lu· 
gar, las plumas, con el 3,6 por 100 de los casos; en cuarto lug¡u·, 1oM p(,. 
lenes, con el 2,6 por 100 de los casos, y en el quinto lugar, la lnnn y c•l 
algodón, con 2,1 por 100. 

Insectos. 

La sensibilización de. los insecta& a través .del resultado de las Jll'Utl· 
bas cutáneas practicadas con resultados positivos de intradermo-rcac· 
ciones en 94 casos, puso en evidencia que fueron más frecuentes en t!l 
orden siguiente: mosca casera, en el ,42,6 por 100 de los casos; escum· 
bajo y abeja, en el26,6 por 100 de los casos; saltamonte, en el25,5 por J 00 
de los casos; mariposa, en el 24,5 por 100; polilla, en el 22,3 por 100 de IoM 
casos; avispa, en el21,3 por 100 de los casos; abejorro, en el20,2 por '100 
de los casos, y el pulgón, en el 17 por 100 de los casos. 

Alimentos. 

Un estudio sobre las principales sensibilizaciones de tipo alimentarlo 
puso en evidencia que los alergenos de este tipo más frecuentemente en· 
contrados fueron: el cacao y sus derivados, en el 7,3 por 100 de los caflOH: 
la leche, en el 2,6 por 100 de los casos; el huevo y las caraotas negraH o 
frijoles negros, en el2,1 por 100 de los casos; la naranja, en el1,6 por lOO 
de los casos; el maíz y el banano, en el1 por 100 de los casos. 

Resumen. 

Concluimos que en este grupo había un predominio de asma en loH 
varones sobre las hembras; que los factores hereditarios influenciaban 
parcialmente como factores predisponen tes en el desarrollo del asma ; 
que en el 25 por 100 de los casos estudiados presentaron otras manifes· 
taciones alérgicas previa a la aparición del asma. 

Q11e en el asma infantil tienen los inhalantes una significación im· 
portante, esencialmente el polvo doméstico, las esporas de los hongoK 
saprofitos de la atmósfera y las emanaciones de insectos. 

Que los alimentos de mayor sensibilidad desde el punto de vista do 
interrogatorio son: el chocolate y el cambur; y que las prue'bas cutánenH 
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muestran mayor sensibilidad por las caraotas negras, el trigo, la carne 
de res, leche, naranja y huevo; por tanto hay que ser cuidadoso en la 
valoración de estos resultados. Que las infecciones respiratorias altas 
tienen un papel determinante en la producción del asma bronquial en el 
14,6 por 100 de los casos en las mismas. 

Que los enfriamientos y trastornos emocionales actúan como facto
res agravantes y desencadenantes del asma bronquial. 

ASMA EN LA EDAD ADULTA: CARACTERÍSTICAS DEL GRUPO 

La segunda parte del presente estudio está constituída por nuestras 
observaciones sobre 300 casos de asma bronquial en adultos, de los cua
les 192 eran mujeres y 108 hombres, o sea que el 64 por 100 de los casos 
estaban representados por individuos del sexo femenino, y el resto, o 
sea el 36,34 por 100, por individuos del sexo masculino. 

Edad. 

La distribución por edades de la muestra estudiada da la siguiente de
mostración: de catorce a veinte años, 58 casos, o sea el 19,33 por 100, 
veintiuno a treinta años, 81 casos, o sea el 27 por 100; de treinta y uno a 
cuarenta años, 60 casos, o sea el 20 por 100; de cuarenta y uno a cincuenta 
años, 36 casos, o sea el 12 por 100; de cincuenta y uno a sesenta años, 
36 casos, o sea el 12 por 100, y por encima de los sesenta años, 29 casos, 
o sea el 9,677 por 100. Como se pudo apreciar en >esta demostración, el 
asma bronquial en la muestra de adultos estudiada presenta una mayor 
incidencia entre los catorce y cuarenta años, o sea en las etapas de la 
vida en que el ser humano desarrolla su máxima capacidad física y 
reproductiva, predominando ampliamente el sexo femenino sobre el 
masculino. 

Herencia. 

La existencia de una tendencia hereditaria para adquirir esa enfer
medad se observó en 136 casos, o sea en el 45,3 por 100 de ellos, y no fue 
referida en 163 casos, o sea en el 54,67 por 100 de ellos, de lo cual dedu
cimos que en la muestra examinada predominan las manifestaciones de 
asma bronquial de tipo atópico. 

Antecedentes personales alérgicos. 

Entre las manifestaciones alérgicas previas merecen especial roen· 
ción la existencia de 31 casos de rinitis, o sea 10,33 por 100, y de 11 ma
nifestaciones de otro tipo, no rinítico, precediendo a la aparición del 
asma bronquial, o sea el 3,66 por 100. 

En 187 casos, o sea en el 65,66 por 100 de ellos, pudimos determinar 
la influencia del ambiente del hogar en la aparición de las crisis asmá
ticas que se presentaron en 38 de ellos, o sea en el16 por 100 de los casos 
dentro del hogar y el resto fuera de él. 



. Vncntr:.~ de ulcr!Jcno.'i nui .. 'l r:om:lt/WS en el hoga,r. 

A fin de establecer la~ fuentes de alergenos más comuncH en el dornl· 
cilio de los pacientes asmáticos estudiados en esta prueba, HO l'llall~é• 
una encuesta que demostró que de 205 pacientes 144, o sea el 70,24 put· 
100, vivían en casas nuevas y 81, o sea el 29, 76, en casas viejas qut~ 
tenían más de cinco años construidas. En las casas nuevas el b'chn 
era de concreto en 100 ellas, o sea en el 69,44 por 100 de los casos; quu 
era de tejas en 11 casos, o sea en el 7,63 por 100; de cinc en 4 caHoH, o 
sea en el 2,77 por 100; 24 casos de un material no especificado, o sou. ol 
16,66 por 100. En las casas viejas el techo era de tejas en 40 caso1:1, o Htm 
en el 49,38 por 100; en 8 casos era de concreto, o sea en el 9,87 pot• J ()(): 
en 7 casos era de asbesto, o sea en el8,64 por 100; en 5 casos era do chw, 
o sea en el 6,17 por 100, y en 20 casos no fue especificado, o 1:1ca en l'l 
24,69 por 100. 

El tipo de colchón más frecuentemente utilizado fue el de algmlém 
en 225 casos, o sea en el 75 por 100; siguiéndole el de espuma de gumn 
en 18 casos, o sea en el 6 por 100, y el de plumas en 14 casos, o sea en ol 
4,66 por 100. 

El tipo de frazada niás frecuentemente utilizado fue la de algodón 
en 138 casos, o sea en el 46 por 100, siguiéndole la de lana en 110 casoH, 
o sea el 36,66 por 100 de los casos. 

El material empleado en las almohadas de estos pacientes fue la 
espuma de goma en 91 casos, o sea en el 30,33 por 100 de ellos; el algo
dón en 75, o sea en el25 por 100; el kapok en 33 casos, o sea en el11 pot• 
100, y la lana en 21 casos, o sea en el 7 por 100. 

El material empleado para los muebles del domicilio más frecuent6· 
mente utilizado fue de madera en 236 casos, o sea en el 78,66 por 100; 
asociado al algodón en 62 casos, o sea en el 20,66 por 100, y el hierro on 
15 casos, o sea en el 5 por 100. El hierro fue empleado en 30 casos, o sea 
en el 10 por 100, y el junco en 12 casos, o sea en el 4 por 100. 

Las cortinas más frecuentemente ultilizadas fueron las de algodón 
en 52 casos, o sea el17,33 por 100; la de seda en 29 casos, o sea en ol 
9,66 por 100. 

El tipo de material más frecuentemente ultilizado en las alfombras 
por estos pacientes fue la de lana en 21 casos, o sea el 7 por 100, y el 
algodón en 10 casos, o sea el 3,33 por 100. 

El tipo de material más frecuentemente utilizado para la confección 
de los vestidos por estos pacientes fue el algodón en 230 casos, o sen 
en el 76,66 por 100; el algodón asociado a la lana y la seda en 94 casos, 
o sea en el 31,33 por 100; a la lana en 47 casos, o sea en el15,66 por 100, 
y en la seda en 16 casos, o sea en el 5,33 por 100. 

Un estudio de los animales domésticos que se encuentran en el am· 
biente domiciliario de estos pacientes reveló que el animal más frecuen
temente encontrado fue el perro en 49 casos, o sea en el 16,33 por 100; 
en convivencia con los gatos en 17 casos, o sea en el5,66 por 100. En los 
gatos aisladamente en 34 casos, o sea en el 14,66 por 100; los pájaros 
en 34 casos, o sea en el 11,33 por 100, y por último las gallinas en 22 ca
sos, o sea en el 7,33 por 100. 

13 
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Clima. 

En cuanto a la influencia de las diferentes épocas del año sobre la 
aparición de las crisis asmáticas en el grupo estudiado, pudimos com
probar que las crisis eran más frecuentes en los meses de mayo en 124 
casos, o sea en un 41,33 por 100; en junio en 62 casos, o sea en 20,66 por 
100; en agosto 15 casos, o sea un 5 por 100; en febrero en 14 casos, o sea 
en un 4,66 por lOO; en septiembre y octubre en 9 casos, o sea en el 3 por 
100, y en marzo con 4 casos, o sea en el 1,33 por 100; o sea que la mayor 
frecuencia de crisis se registra en los meses que coinciden con el comien
zo de nuestra estación lluviosa, donde se registran las más elevadas tem
peraturas y humedades relativas del año, so'bre lo cual debe influir evi
dentemente la proliferación de los hongos saprofitos de la atmósfera que 
se observan en estas condiciones y que constituyen una de las principa
les causas de asma en el grupo estudiado por nosotros. 

Asociaciones. 

El asma bronquial del adulto la encontramos asociada a la rinitis 
en 201 casos, o sea en el 67 por 100 de ellos; a la conjuntivitis en 89 casos, 
o sea en el 29,66 por 100, y al eczema en 27 casos, o sea en el 9 por 100. 

Infecciones. 

La infección crónica de las vías respiratorias altas (anillo de Wal
deyer) la pudimos constatar en 62 casos estudiados, o sea en el 20,66 
por 100. 

Sensibilidad clínica para las drogas. 

Pudimos comprobar sensibilización clínica para el uso de la penici
lina en 22 casos, o sea en el 7,33 por 100 de ellos; sensibilización a la as
pirina en 10 casos, o sea en 3,33 por 100; el yodo y sus derivados en 10 
casos, o sea en el 3,33 por 100; a la efedrina en 11 casos, o sea en el 3,66 
por 100, y a la tetraciclina en 5 casos, o sea en el1,66 por 100 de ellos. 

Sensibilidad clínica para los inhalantes: 

En el grupo de los alergenos inhalantes pudimos comprobar por la 
anamnesis sensibilización para el polvo doméstico en 161 casos, o sea 
en el 53,66 por 100 de ellos; para los hongos saprofitos de la atmósfera 
en 150 casos, o sea en el 50 por 100 de ellos; para la lana en 63 casos, o 
sea en el 21 por lOO de ellos; para el lirio de florencia en 59 casos, o sea 
en el19,66 por 100; para las plumas en 4 7 casos, o sea en ell5,66 por 100; 
para el algodón 32 casos, o sea en ell1,66 por 100. Entre las asociacio
nes de sensibilizaciones para inhalantes obtenidas por la anamnesis del 
paciente merecen destacarse la del polvo con el piretro y los hongos sa
profitos de la atmósfera en 73 casos, o sea el24,33 por 100; la del polvo 
con los hongos saprofitos en 53 casos, o sea en el 17,66 por 100; la del 
polvo y el piretro en 18 casos, o sea en el 6 por 100 de ellos. 
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La lana la encontrun)oH UJ,~ociada a la epidermiM del pcrru on U cuMoM, 
o Hca en el 3 por 100; a lu del perro y el gato en 9 caMoH, o t~ca el a }lot' .1011, 
.Y a la del gato solamente en 5 casos, o sea en el1,66 por 100 do o1Jm1. J..u 
Hensibilidad al lirio de florencia la encontramos asociada al ulgouóu y 
las plumas en 10 casos, o sea el 3,33 por 100, y en casos el algodón, o Mt11L 
en el 1 por 100. Las plumas las encontramos asociadas al ulgoubn cm 
!:} casos, o sea en el 3 por 100 de ellos. 

Sensibilidad clínica para Zos alimentos. 

A través de la anamnesis encontramos que las sensíbilizacloawM nll· 
mentarias más frecuentes fueron: el chocolate en 24 casos, o sou tlll t•l 
8 por 100; los huevos en 21 casos, o sea en el 7 por 100; el pot~<mtlo ~~~ 
14 casos, o sea en el 4,66 por 100; el pollo en 12 casos, o sea en el1 pm· :t 110: 
el banano en 12 casos, o sea en el 4 por 100; las caraotas negraH o fl'ljolrM 
en 21 casos, o sea en el 7 por 100; los camarcmes y langosta en 1 O CIUIOM, 
o sea en el 3,33 por 100, y el trigo en 12 casos, o sea en el 4 por lOO. 1 'JU'IL 
la leche en 8 casos, o sea en el 2,66 por 100.Las asociaciones ulimcnlu· 
rías más frecuentes encontradas a través del interrogatorio fucr·on: IIL 
del huevo y la leche en·6 casos, o sea el2 por 100; la leche_ y el pcscndo 
en 3 casos, o sea en el1 por 100; la del pollo y el banano en 3 casos, o 11cn 
en el 1 por 100; la del trigo y las caraotas negras o frijoles en a cusoH, 
o sea en el1 por 100. 

Pruebas de eliminación y exposición. 

Se estudió la sensibilización alimentaria en 126 casos por las diotu.H 
de eliminación y exposición, encontrando sensibilización para el pet~cutlo 
en 30 casos, o sea el 23,80 por 100; para los huevos en 30 casos, o HOlA 
el 23,80 por 100; para la leche en 29 casos, o sea 23,01 por 100; pum ul 
trigo en 19 casos, o sea 15,07 por 100. 

Pruebas cutáneas. 

El estudio de los alergenos inhalantes más frecuentes en nucst.r·o 
medio con intradermo-reacciones al título de 1 por 100.000 dieron t'tl· 
sultado positivo para el polvo doméstico en 226 casos, o sea en el 7!J,:J:J 
por 100; asociado a los hongos saprofitos de la atmósfera en 147 cuHOM, 
o sea en el 49 por 100. 

Los hongos saprofitos de la atmósfera dieron resultado positivo <lll 
216 casos, o sea en el 72 por 100. El lirio de fiorencia resultó positivo <lll 
52 casos, o sea en el 17,33 por lOO, y asociado al polvo doméstico m1 
9 casos, o sea en el 3 por 100; el piretro dio resultado positivo en 2R <~IL· 
sos, o sea en el 9,33 por 100; asociada al kapok en 8 casos, o sea en e] 
2,66 por 100. El kapok dio resultado positivo en 33 casos, o sea en el 11 
por 100; asociado al piretro en 8 casos, o sea en el 2,66 por 100, y al tn· 
baco en 5 casos, o sea en el 1,66 por 100. 

El tabaco dio resultado en 26 casos, o sea en el 8,66 nor lOO. 
El papel periódico dio positivo en 34 casos, o sea én el 11,3 por lOO 

asociado al algodón en 11 casos, o sea en el 3,66 por 100 de los casoH. 
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Un estudio realizado a través de la intradermo-reacción de pólenes 
más frecuentes de la localidad dio su mayor incidencia de pruebas cu
táneas positivos con la grama (Cynodon dactilus) en 37 casos, o sea en el 
12,33 por 100; asociado al polen de coco (Coccus plumosa) en 7 casos, 
o sea en el 2,33 por 100. El polen del tártago (Ricinus comunis) dio re
sultado positivo en 35 casos, o sea en el 11,66 por 100; asociado al pa
zote (Quenopodium ambrosioides) en 7 casos, o sea en el 2,33 por 100. 
Lu~go le sigue en importancia el pazote {Quenopodium ambrosioides) 
con 24 casos, o sea en el 8 por 100; asociado al tártago en 7 casos, o sea 
en el 2,33 por 100. 

Entre los pólenes de árboles merecen destacarse los procedentes del 
cedro en 25 casos, o sea en el 8,33 por 100; el del eucalipto en 19 casos, 
o sea en el 6,33 por lüO, y el del pino en 18 casos, o sea en el 6 por 100. 

El estudio de la epidermis de animales domésticos más comunes a 
través de los resultados de las intradermo-reacciones reveló sensibili
dad para la lana en 42 intradermo-reacciones, o sea en el 14 por 100; 
para el perro en 37 casos, o sea el 12,33 por 100; para el ganado va
cuno y el gato en 28 casos, o sea en el 9,33 por 100; para el zorro en 21 
casos, o sea en el 7 por 100; para las plumas en 21 casos, o sea en el 7 
por 100, y para el conejo en 19 casos, o sea en el 6,33 por 100. 

Las intradermo-reacciones practicadas con las emanaciones de in
sectos pusieron en evidencia sensibilidad cutánea positiva en 93 casos 
para la abeja, o sea en el 31 por 100; para el mosquito en 81 casos, o sea 
en el 27 por 100; para la mosca doméstica en 79 casos, o sea en el 26,33 
por 100; para la seda en 77 casos, o sea en el 25,66 por 100; para la ma
riposa en 69 casos, o sea en el 23 por 100; para la polilla en 64 casos, o 
sea en el 21,33 por 100; para el abejorro en 60 casos, o sea en el 20 por 
100; para la avispa en 51 casos, o sea en el17 por 100. Como asociacio
nes interesantes merecen referirse las de la abeja y la seda con el mos
quito en 18 casos, o sea el 6 por 100; la del mosquito con la abeja en 16 
casos, o sea en el 5,33 por 100; la del mosquito con la seda en 15 casos, 
o sea el 5 por 100; la de la mosca con la polilla en 21 casos, o sea el 7 por 
100; la de la mosca con la mariposa en 19 casos, o sea el 6,'33 por 100, 
y la asociación de la polilla con la mosca en 21 casos, o sea en el 7 por 100. 

Resumen. 

En la muestra estudiada hay franco predominio del asma bronquial 
en el sexo femenino. 

El asma bronquial es muy frecuente entre los catorce y cuarenta 
años, o sea en las etapas de la vida en que el ser humano desarrolla su 

·máxima capacidad física y reproductiva. 
La existencia del asma de tipo atópico en un 45 por 100 de los casos 

estudiados. 
La rinitis fue la manifestación alérgica previa más común en nues

tros casos. 
La mayor frecuencia de las crisis en la estación lluviosa y calurosa, 
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. pmbablemente por la pr•olifemción de las esporas de hongoH Hllpt•oll t 11111 
de la atmósfera. 

Las asociaciones más frecuentes fueron la rinitis, lu conjunUvlliH ,Y 
la dermatitis atópica. 

Pudimos comprobar la existencia de un componente infeccioao tlll t~l 
20 por 100 de los casos en estudio. 

Entre las sensibilizaciones medicamentosas las más frecucntm1 l'tw· 
ron la penicilina, la aspirina, el yodo, la efedrina y la tetraciclina. 

El estudio de las sensibilizaciones por inhalantes, dando priol'idud 
a los hallazgos clínicos sobre los del laboratorio en la muestra estudia· 
da, encontramos que los inhalan tes más frecuentes fueron: polvo dom6H· 
tico, hongos saprofitos de la atmósfera, emanaciones de insectoH, HUH· 
tancias de uso frecuente en el hogar: lana, lirio de florencia, plunmM, 
algodón, kapok, papel periódico. 

En último término colocamos a los pólenes, en nuestro medio la Jlobt't' 
de heno y el asma estacional, que es una afección desconocida. l~lH In· 
vestigadores que han realizado recuentos de pólenes atmosféricoa hn11 
encontrado recuentos bajos, si se comparan con los de los paises d(l In 
zona templada. 

La sensibilización para alimentos de acuerdo a anamnesis y a lnH 
pruebas de eliminación y exposición, revela que los principales semdbill· 
zantes en la edad adulta va en orden de frecuencia: los huevos, el }lOM· 
cado, la leche, el trigo, las caraotas o frijoles negros, las naranjaH, ol 
maíz y el banano. 



THE INCIDENCE OF AETIOLOGICAL FACTORS IN BRONCHIAL 
ASTHMA IN THE NETHERLANDS 

W. J. QUARLES VAN UFFORD. 

Introducción. 

The Dutch investigator will have difficulty in answering the question 
put as there is considerable confusion regarding the definition of asthma 
to-day. Is the symptom complex termed asthma a separate morbid en
tity after all or should it be classified with the large group of chronic 
non-specific respiratory diseases? The confusion becomes particularly 
apparent when the morbidity rates of asthma are considered . .About 1950, 
the incidence was assumed to range from approximately 0.9 to 1.1 per 
cent, whereas to-day it is claimed to be as high as eight per cent. 

The definition suggested by WILLIAMS (Cardiff) has been adopted in 
the present report wherever possible. 

Mortality statistics have not shown any marked changes in recent 
years. 

Central Bureau of StatisticJ The Bague: 

"Mortality rates since the introduction of the new code system used 
in ( allergic) bronchial asthma : 

1958 ............................ . 
1959 ····························· 
1960 ····························· 
1961 ····························· 
1962 ····························· 

M en 

220 
209 
179 
158 
183 

Wornen 

150 
135 
150 
115 
130 

Total 

375 
344 
329 
273 
313 

Total nurnber 
of deaths 

84,175 
85,752 
87,486 
87,923 
93,558 

These are cases in which bronchial asthma was the primary cause 
of death. 

Cases in which bronchial asthma was a contributory and therefore 
secondary cause of death: 
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1958 ......................... . 
1959 ......................... . 
1960 ......................... . 
1961 ......................... . 
1962 ........................ .. 

M en 

88 
78 
73 

104 
138 

WolllC\11 

63 
61 
51 

138 
92 

'l'nlnl 

IIH 
1:111 
124 
1H7 
2ao 

The increase during the period from 1961 to 1962 is duc to t.ht\ ruc~t 
that the inclusion of secondary causes of death has widencd Uw HllllpC1 
of coding." 

Another problem is that of furnishing proof of a particular cm\IMf'. 
Is this a matter of reproducing attacks or of collecting circumHlnnthtl 
evidence (such as stigmata indicative of an allergic constitutlon, th11 
history of the patient and positive skin tests)? 

This also is a controversia! point. 
The majority of authors agree, however, that asthma is hardly uVI't' 

due to a single cause without any other predisposing causes. On t.hc' 
other hand, authors are in agreement on the fact that there are multlph' 
causes and multinle conditions. 

'The following data on precipitating causes was provided by thc hht· 
tories of patients: diseases and other factors preceding the onsct: ol' 
aller.gic manifestations. 

apparent cold .................... . 
bronchitis ................ ; ........ . 
pityriasis rosea ................. . 
whooping cough ................. . 
spontaneous onset .............. . 
pneumonia ....................... . 
rhinitis ............................. . 
moving house .................... . 
nervousness ..................... .. 
confinement ...................... . 
influenza ......................... .. 
measles ............................ . 
being overworked .............. . 
occupational factors ........... . 
course cí' treatment for tu-

berculosis ...................... .. 
tonsillectom:v .................... . 
surgical treatment .............. . 
acute form following oevere 

fright ............................ . 
pleurisy ........................... . 
periodical school - instruction 
Vincent's angina ............. .. 
diptheria .......................... . 

Bronchial 
asthma 

196 
171 
104 
55 
49 
32 
20 
16 
16 
15 
15 
11 
11 
10 

9 
9 
7 

6 
5 
5 
5 
5 

menarche .......................... . 
military service ................. . 
scarlet fever .................... . 
smallpox vaccination ........ . 
climateric ........................ .. 
infectious hepatitis ........... . 
having witnessed an attack of 

asthma in another indivi-
duel ............................... . 

detention in a concentration 
camp ............................ .. 

otitis media .................... . 
sciatica ............................ . 
malaria ........................... .. 
course cf treatment with pc-

nicillin .......................... . 
change of clima te .............. . 
change of dietary ha bits .... .. 
exposure to intense sunlight. 
playing on grass, etc. . ....... . 
examination ...................... . 
cause obscure .................... . 

Total ............. .. 

lll'llllllh 1" 1 
IIPIIIIInll 

2 

2 
1 
2 
1 

2111'1 

I,Oflfl 
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.ALLERGIC CAUSES. 

Van der BIJL, Amsterdam, supplied the following data: 

house-dust, approx ...................................... .. 
filling material for pillows and mattresses ...... .. 
pollen ......................................................... . 
fungi ............................................................ . 
bacteria ....................................................... . 

food .............................................................. . 

5.79% 
2.55% 
1.85% 
2.78% 

15.50 % (Haemoph., pneumo_ 
e o e e i, N eisseria, 
staph., Klebsiella, 
streptoc.) 

2.86% 

2.000 patients, 696 of whom showed sorne forro of allergy. 
H. J. ten Cate, Rotterdam: 
The following is a rough estimate. Patients responding to combi

nations of allergens such as house-dust and food allergens have been 
included. 

house-dust. . .................................................. .. 

pollen ........................................................... .. 
fungi ........................................................... .. 
bacteria ....................................................... .. 
food .............................................................. .. 

30 % (Filling material for 
pillows and mattres
s e s comes under 
house-dust in almost 
every case.) 

15% 
5-10% 
5-15 %? Probable allergy 

30% 

Asthma, rhinitis, atopic dermatiEs and urticaria as well as migraine 
ha ve been in el uded. -

These findings are so interesting :because almost anyone knows that 
the proportion of positive skin tests with house-dust is much higher 
(about ninety per cent in cases of allergy) . 

When results of skin tests made in (allergic) asthmatic patients are 
compared with those obtained in cases of dermatitis, urticaria or colitis, 
reactions to inhalant allergens are found to be much more intensive 
than are those to food allergens. The very intensive reactions to gram
negative bacteria previously were a striking feature in cases of irido
cyclitis and uveitis, whereas these were smaller and rarer in asthmatic 
patients. 

The house-dust allergen undoubtedly is the most important allergen 
in the Netherlands. The question of whether it is a single polysaccharide 
or consists of severa! polysaccharides or whether it is a cocktail marked 
by hypersensitiveness to one of its constituents, has not yet been ans
wered. A very preliminary study using house-dust extracts prepared 
during different months of the year indicated that apparently there 
were marked individual variations. 



lt is precisely pollcn nHlhrnu which driveH patientH to Hco lhc ullm·a,rhct. 
While ORL-symptoms a:nd fatigue are accepted as annoylng HtliLNOIUtl 
manifestations, patients are seriously distressed by attacka ol' dyHJIIlo~n 
at night, which mainly occur during the second period of the hay-J'ovcw 
season (from late in May to the middle of July); patients seck r•uomM 
far from the open air (a cinema manager sat in bis empty cinema hnll 
at night in order to be relieved of his symptoms). 

It would be interesting to know the extent to which pollen attlhm" 
occurs (directly, from one year to another) in untreated patientH wit.h 
hay fever, in those treated 'With antihistaminics or even in desensitl:t.t!d 
patients. 

Testing for hypersensitiveness to fungi is a major problem, partlou· 
larly as it is extremely difficult to prepare good extracta. Van der Wtwl'l' 
is still engaged in intensive studies on the subject. 

As regards filling material for pillows and mattresses, a diffcr<mt.lu· 
tion should be made between fresh fillings (kapok, feathers, Alplnn 
grass) and the contents of old mattresses and pillows ( old kapok, cl.ll.), 

Genuine hypersensitiveness to animal hair is hardly ever obH<wwcl 
by allergists. This probably is also due to the fact that these pathmi.H 
establish the diagnosis themselves and adopt their own measur·cH. 

Asthma due to food allergy is observed. Thanks to Kremer und 1 >u 
Lind van 'Wijngaarden, its possible presence continues to be taken int.o 
account and efforts are made to identify food allergens (food, tia vour·) . 

lnfection. 

There is no definite answer to the question of whether bronchltiM 
is a cause, a predisposing cause, a complication or a sequela. AllergiHlM 
are only too inclined to draw conclusions asto the cause from the rcsultll 
obtained in treatment. When treatment with antibiotics or an (autogo
nous) vaccine has been successful, however, this does not imply that 
the patient underwent causal therapy. 

The followin.g results were obtained on determination of the antiHln· 
phylolysin and antistreptolysin titres: In approximately 650 asthmatlc 
patients: 

Antistreptolysin titres were increased in about thirty per cent ol 
the cases (o ver 250) ; 

Antistaphylolysin titres were increased in about forty per cent ol' 
the cases {over 0.5) ; 

Anticoagulase titres were increased in about forty per cent of thtt 
cases (Acta Medica Yugoslavica XII, 3, 1959). 

There are four features which suggest that there may be an impor
tant relationship between infection and asthma: 

a) Asthma in pre-school children, which frequently follows whooJl· 
ing cough, measles or bronchitis (cases of tracheobronchitis should not 
be included in this group); 

b) The frequent coughing of asthmatic patients (studies by Nolo· 
mans with a recently constructed cough-meter in the TNO Departmont 
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of Physico-medical Research); with reference to this fact, it should 
be stressed that this coughing does not serve to eject mucus but that 
the sputum contains polynuclear leucocytes and bacteria; 

e) The frequently increased erythrocyte sedimentation rate (appro
ximately thirty per cent of the cases); 

d) The seasonal peak in February in which month symptoms of 
bronchitis are common {this often results in hospitalization). 

A passing reference should be made to the view held by a large num
per of general practitioners (which view is difficult to verify) that their 
asthmatic patients were tided over the winter by inoculation against 
influenza in sorne cases, by long-term antibiotic therapy (prevention) 
in others and by a simple course of treatment with artificial sunlight in 
yet others. 

Endocrine jactors. 

Which are the effects of, for instance, the pituitary-adrenal system? 
Low hlood glucose tolerance curves, low blood glucose levels in fast

ing patients or low potassium levels of the serum are present in a num
ber of cases. Determination of the urinary elimination of 17-ketosteroids 
and 17 -hydroxycorticosteroids in a large number of cases lent little 
support to the theory that diminished function of the adrenals is a 
common feature of an aller.gic constitution. 

The number of cases studied is still too small but the results obtained 
in determinations made prior to, during and shortly after pregnancy 
may possibly explain why attacks of asthma usually disappear during 
pregnancy and recur or start immediately after pregnancy. 

It continues to be obscure which endocrine factors are of importance 
in so-called postclimateric asthma. The results obtained using lyndiol 
in the treatment of the syndrome of premenstrual asthma are reported 
as being encouraging (inhibition of ovulation). 

Mental jactors. 

Genuine nervous asthma is rare. The studies hy Stokvis (the leading 
worker in the field of psychosomatic research in the Netherlands, who 
unfortunately died in 1963) are of the utmost importance to those who be
Iieve themselves to be justified in concluding that asthma is the result 
of mental conflicts when the latter are associated with asthma. Stokvis 
showed that chronic asthma has an effect on the mind. One of his co
workers published an excellent report on a case in which asthma and 
mental symptoms alternated with each other. 

It is only too apparent that mental factors predispose to asthma: 
aggravation of asthma in children at or immediately after St. Nicholas. 
dropping out of members of the staffs of shops on particularly busy 
days. 

The following are three important predisposing causes which were 
identified during detailed social studies in a large number of asthmatic 
patients; 
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a)· Wanting or· havlng to uim too hi.gh mentally, standing on tlptm• 
mentally, either whcn working or in social intercoursc. 

b) The fact that it is extremely difficult to exert a thct'llJI<lUt.imtl 
effect on patients belonging to a particular religion. Certain gr·oupK or 
Protestants have such a sense of sin, or being excluded from u.ll gt'IWt', 
that any joy of life is hanned. It is difficult to exert any effect on patltllli.M 
of this cheerless group. 

e) Birth rate (position in the family) and the onset of asthmn. 
Studies on the subject are particulary difficult. At best, it can be atult•d 
that a partial loss of interest on the part of the mother may act m~ u 
predisposing cause. 

The following table was published previously as the result of a Rm:Íitl· 
medical study (in 100 asthmatic patients). 

Findings in social studies in 100 cases of bronchial asthma. 

Childhood spent in disharmonious en-
vironment .................................. .. 

Oversolicitous mother (attachment to 
the mother) ................................ . 

School .......................................... .. 
Home (overcrowded, dusty, fungi) ..... . 
(Potent, unhealthy sources of allergens 

-factories, etc.- in the surround-
ing area.) .. .. .. .. . . .. .. . .. . .. .............. . 

Occupation ................... . 

Certified 100 % disabled .................. . 

Religion (very religious) ................. . 
( consciously irreligious) ..... . 

Spinsters and bachelors: disharmonious 
environment ................................ . 

Married persons: many difficulties 
with husband or wife .................. .. 

Excessive attachment to their children. 

Family problems, infidelity (and sense 
of guilt) ..................................... . 

Living above their mental station ..... . 
Anxiety ......................................... . 
Home satisfactory, environment satis-

factory ...................................... .. 

Home unsatisfactory, environment sa-

24% 

15% 
2% 

35% 

3% 

5% 

5% 

30% 
8% 

5% 

7% 

3% 

2% 
5% 
9% 

20% 

tisfactory . . .. . .. .. . . . . . . .. .. . . .. . . . .. . . .. .. .. 7 % 

(Parents at odds, fathor lo(l Vt•ll tu 
drink, immorality.) 

(Serious trouble with cmplo:VI'1'14, 
foremen, etc.) 

(One of these very satlsflt'ld 1111 hP 
can now have a small Hhop ol' 
his own.) 

(The patient -not namcd WIHI 

several times successful In Jli'O
longing the period of hiH tliHt•UMt• 
to the longest possiblc t~XIt~nl, 

though just so long thJLt lu• · 
could avoid being examlnPtl 1'01' 

disability.) 

(Unsatisfactory relationshlpl! 111 
spite of genuine !ove.) 

(The difficulties started wlwn 
children married or whcm IL 1'11· 
vourite child left the homl' 1 

(Neither the welfare wot·lwt• 1101' 

the psychiatrist were nbln to 
detect any aberrations.) 
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EEG wnd allergic disease 

Epilepsy and 
Normal Epilepsy migraine Migraine 

----- ---
Bronchial asthma ........... 299 191 69 22 17 
Bronchial asthma and der-

matitis ······················ 5 2 1 2 
Bronchial asthma and mi-

graine ........................ 5 2 1 1 1 
Bronchial asthma and ur-

ticaria ........................ 1 1 
---- ---- ----

310 196 71 23 20 

Social factors. 

Dr. Syrier (engaged in an inquiry on behalf of the foundation "Study 
of the Social Consequences of Bronchial Asthma", which includes an 
investigation into social causes) obtained the following results as re
,gards homes: 

Moved house on account of their asthma .................................. .. 
Subsequent improvement in state of health .............................. .. 
No subsequent improvement in state of health ...................... .. 
Cannot be assessed ................................................................ . 
Adequate home ........................... · ....... · ......... · .............. · · · ....... .. 
Inadequate home ..................................................................... . 

Occupational factors. 
M en 

48 
33 
13 

2 
109 

41 or 20.7% 

No change of occupation, continued in same occupation .. .. ........ 10 
No change of occupation, occupation discontinued on account of 

asthma ................................................................................ 7 
Changed occupation once on account of asthma .. .. .. .. .. .. .. .. .. .. .. . .. .. 10 
Changed occupation once for other reasóns . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . 13 
Changed occupation twice on account of asthma . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
Changed occupation twice for other reasons .. .. .. .. .. . .. .. .. .. .. . .. . .. .. .. .. 4 
Changed occupation three times on account of asthma . . . . . . . . . . . . . . . . . . 4 
Changed occupation three times for other reasons .. .. .. .. .. .. . .. . .. .. .. .. O 
Changed occupation more than three times on account of asthma . . . 1 
Changed occupation more than three times for other reasons . . . . . . . . . 1 

Women 

No change of occupation (discontinued on account of marriage in 
the majority of cases) .. .. .. .. . .. . .. .. .. .. .. .... . .. .... .... .. .... ... ... .... .. .. .. . 25 

No change of occupation, discontinued on account of asthma ......... 7 
C:hanged occupation once on account of asthma . .. .. .. .. .. .. .. .. .. .. .. . 2 
Changed occupation once for other reasons .. . .. . .. .. .. . .. .. . .. .. .. . .. .. .. 12 
Changed occupation twice on account of asthma .. .. .. .. .. .. .. .. .. .. . .. . 4 
Changed occupation twice for other reasons . .. .. .. .. . .. .. . .. .. .. . .. .. .. .. 1 



As regards occupuqonal cause~, it can be ~tated that omploynwul 
with industries in which work is continuous was found tobo un udvtii'HI.1 
factor. 

Genuine occupational asthma is rare, though it may occur in bakm·l!l, 
hairdressers, nurserymen, etc. 

Muller (Apeldoorn) observed severa! cases ata codeine factory. 
The extent to which an allergic constitution may act as a prodiM· 

posing cause in workers employed in mines and in the textile induMtr•y 
continues to be open to question. 

Season) Glimate) Weather) etc. 

From the middle of August until the first night-frost appears, thN't• 
is an increase in the number of cases hospitalized for status asthmnUma• 
and allergists are consulted by an increasing number of pationtM 1'111' 
aggravation or even for recurrence of their symptoms after the111c hn.Vt1 
been in abeyance for many years. Three factors might be suggt•Klt1d 
continues to be open to question. 

a) House-dust allergy (altered habits of life, more living indoorH). 
b) Fungus allergy a sa cause or predisposing cause. 
e) Humidity as a predisposing cause. 

District and Toum. 

Storm von LeeU!wen already found the incidence of symptomH ol' 
asthma to differ in various parts of the Netherlands. This was vcriflt'd 
by a map of the incidence of asthma, which was drawn for the fh•Ht. 
IAA Congress. 

"Large towns" and "humid districts" are the main factors in thlt~ 
case. Removal toa dry district free from air pollution may occasionully 
produce sorne improvement. Air-pollution apparently also acts as a pt'<'· 
disposing cause in a number of municipalities along the New Waterway 
(Rotterdam-Hook of Holland), where there are many large industrh.lH. 
As early as severa! years ago, Belonje reported an aggravation of asthmn 
in children at the seaside, which aggravation only occurred during July 
and August. 

Habits oj lije. 

In view of the Dutch climate, much swimming has to be done In 
covered swimming-baths (chlorine vapours). Muller (Apeldoorn) poln
ted out that when patients cease frequenting swimming-baths, this will 
frequently result in the disappearance of a chronic unproductive cough 
in asthmatic patients. 

Smoking continues to involve a hazard of emphysema in asthmatio 
patients, though it seldom causes an attack of asthma. 

As a result of the geographical position of the Netherlands (many 
harbours), a large number of workers are employed in the docks (spcclfltl 
and non-specific contacts with goods imported from all parts of tht• 
world). 
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SUMMARY. 

"The Netherlands" are the country of water (humidity) and pastures 
(grass pollen), of honey (beware of pollen allergy) and cheese (fungi in 
cheese-warehouses), fl.owers and fruit (occasional cases of asthma in 
greenhouses (tomato-farms) and orchards (due to the non-specific sti
mulus of chemical sprayin.g agents). 

It is the country of farmers (outbreaks of asthma when cattle are 
stabled), of industry (much new construction and therefore adequate 
drainage systems) and of overpopulation (dust, etc.), toudst traffic and 
relative prosperity {much exhaust gas from motor-cars). 

Perhaps the very fact that it is a small and densely inhabited country 
is the reason why the possibility of multiple predisposing factors (hu
midity, air-pollution, infection) as well as national characteristics (psy
chogenic factors) and the role of several causes: large numbers of al
lergens (dust, fungi, pollen, diet, bacteria) have to be stressed to this 
degree. 

Unfortunately, this increases the difficulty in presenting a review 
of the incidence of aetiological factors in bronchial asthma. 



FACTORES AL:hl:RGOGENOS CONDICIONANTES DEL ASMA 
BRONQUIAL EN COLOMBIA S. A. 

M. SÁNCHEZ. MEDINA (*),C. DE STRIEGEL (*'*') 

Se limita esta comunicación a presentar los estudios iniciales ll<~r·o· 
biológicos (micológicos y polinológicos), la revisión numérica de IoM 
casos de asma en los principales hospitales de Colombia y el análisis d(! 

otros posibles factores alérgicos condicionales del asma en el medio 
nacional. 

Hongos alergógenos. 

En el medio aéreo se presenta el resultado de la exposición semanal 
durante un año, que establece los géneros de !hongos en orden de prepon· 
derancia y la posible relación con las características climáticas de cada 
lugar. 

En cada una de las ciudades que más adelante se discriminan, H<' 
hizo la exposición cada siete días, abriendo una caja de Petri durant<l 
quince minutos en el sitio elegido, puesta a temperatura ambiente por 
un lapso de cuatro a ocho días y advirtiéndose que en las zonas cálidas 
se realizó en tiempo menor (diez minutos) que en las zonas frías. 

Se determinó el orden, la frecuencia e incidencia de los géneros de 
hongos clasificados microbiológicamente. 

El resultado de la lectura de las exposiciones que recolectan los hon· 
gos se presenta separando cardinalmente las regiones de Colombia y 
se tiene en cuenta asimismo la situación geográfica de cada ciudad n 
lugar (altiplanicie, montaña o llano), el clima {cálido, medio o frfo), 
la humedad del ambiente, el régimen de lluvias y el índice de población. 

Las exposiciones se hicieron en las siguientes regiones de Colombia; 
junto con ellas se numera el orden de frecuencia anual de los géneros 
que se identificaron; estos mismos resultados se presentan en cuadros 
mensuales separados para cada región. 

l. Sabana de Bogotá (Bogotá, Chía, Zipaquirá, Ubaté y La Unión), 
El orden de frecuencias de las colonias halladas fue: Penicillium, 

(*) Profesor Asociado de Medicina Universitaria Nacional de Colombia. 
(**) Jefe del Laboratorio de Microbiología, Hospital Militar. 
El costo de este trabajo fue en parte sufragado por un "grant'' de Cyanamlc1 t11' 

Colombia, S. A. 
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Aspergillus, Fusarium, Hormodendrum, Mucor, Alternaria, Streptomy
ces y Cephalosporium. 

En cantidad menor a 2 colonias mensuales se hallaron : Rhizopus, 
Scopulariopsis, Rhodotorula, Trichotecium y Helminthosporium. 

2. Regiñn de la Cordillera Cen.tral. 
a) Manizales.-Penicillium, Hormodendrum, Mucor, Fusarium, Al

ternaria, Phoma, Cephalosporium, Rhizopus, Verticilium y Candida. En 
cantidad menor a dos colonias se hallaron: Paecilomyces, Streptomy
ces, Ceplhalosporium, Aspergillus, Rhodotorula. 

b) Pereira. - Penicillium, Hormodendrum, Fusarium y Phoma; 
menor a dos colonias se hallaron : Alternaria, Cephalosporium, Rhodoto
rula y Pullularia. 

e) Armenia.- Hormodendrum, Aspergillus, Phoma y Candida. 
Para cajas con :menos de una colonia semanal, igual a lo hallado en 
Pereira. 

d) Medellín. - Penicillium, Fusarium, Aspergillus, Hormoden
drum; en cantidad menor a dos colonias se identificaron: Pullularia, Tri
choderma, Trichothecium, Stemphillium, Rhizopus, Mucor, Alternarla., 
Streptomyces y Rhodotorula. 

3. Región Costa Atlántica. 
a) .Barranquilla. - Hormodendrum, Aspergillus niger, Fusarium, 

Stemphillium, Trichothecium, Penicillium, Aspergillus, Monilia. 
En cantidad menor a dos colonias se hallaron: Rhodotorula, Strep~ 

tomyces, Helmintosporium. 
b) Cartagena.-Penicillium, Aspergillus niger, Fusarium y Trico-

1Jhecium. 
Los demás hallazgos fueron similares a los de Barranquilla para nú

mero menor a dos colonias. 
e) Santa Marta.-Aspergillus niger, Aspergillus fumigatus, Peni

cillium, Hormodendrum, Aspergillus orizae, Scopulariopsis, Fusarium. 
Menor a dos colonias: Cephalosporium, Levaduras, Monilia sitoifila, 

Pullularia y Mucor. En menor número se hallaron los mismos hongos 
identificados en Barranquilla. 

d) Sincelejo. - Hormodendrum, Penici:llium, Alternaria, Candida, 
Trichoderma. Se identificaron además en colonias muy escasas los hon-
gos hallados en Barranquilla. · 

4. Región del Valle del Cauca. 
a) Cali.-Penicillium, Diplosporium, Fusarium, Rhizopus, Hormo

dendrum, Aspergillus, Mucor. Menor a dos colonias semanales, Phoma, 
Cephalosporium y Trichotecium. 

b) Oartago.-Penicillium, Rhizopus, Fusarium, Hormodendrum, 
Pullularia, Aspergillus. Menos de dos colonias, Trichotecium, Phoma y 
Cephalosporium. 

5. Región Costa Pacífica Sur. 
Tumaco.-Penicillium, Aspergillus fumigatus, Aspergillus orizae, 

Verticillium, Streptomyces, Fusarium, Monilia sitofila, Helmintospo
rium, Scopulariopsis, Cephalosporium y Botrytis. 

6. Regiñn del Alto Magdalena. 



a) · Barrancabcrrncja.--l•'mmrium, Hormodcndrum, Aspm·gilluH nl
gcr, Aspergillus Sp., Alternaria, Penicillium. 

b) Hond.a.-Aspergillus Sp., Fusarium, Strcptomyccs, Ccphalospo· 
rium y Levaduras. 

e) Girardot.-Aspergillus niger, Hormodendrum, Penicillium, Can· 
dida, Fusarium, Gandida albicans y Aspergillus fumigator. 

d) Neiva.-Hormodendrum, Aspergillus niger, Fusarium, Plhomn 
y Pull ularia. 

7. Región Nor. Oriental (Santanderes). 
a) Cucwta.-Aspergillus orizae, Penicillium, Hemispora, Cephaloa

porium, Levaduras, Monilia Sp, Aspergillus Sp., Hormodendrum. 
b) Bucaramanga.- Fusarium, Hormodendrum, Mucor, Rhizopus, 

Pullularia; menos de dos colonias semanales, Alternaria, Trichotecium, 
Aspergillus niger, Aspergillus fl.avus, Trichoderma, Phoma, Trichotc· 
cium y Levaduras. 

8. Región Llanos Orientales. 
a) Villavicencio.-Hormodendrum, Fusarium, Penicillium, Cepha

losporium. 
b) Orocue.-Mucor, Aspergillus niger, Penicillium, Pullularia, Di· 

plosporium, Hormodendrum y Rhodotorula. 
9. Región Central de Boyacá. 
Sogamoso.-Penicillium, Aspergillus, Pullularia, Fusarium, Hormo· 

dendrum. Para cajas con menos de dos colonias semanales los resulta· 
dos son muy semejantes a los hallados en la Sabana de Bogotá. 

Pólenes alergógenos. 

Solamente fue posible determinar el calendario polinico en tres zo
nas de la nación: a) Costa Atlántica (Barranquilla), b) Sabana de Bo
gotá (Bogotá D. E.) y e) Valle del Cauca (Cali), para donde se tomaron 
las referencias de Naranjo 1 • 

Para la Sabana de Bogotá 2 se establece que las familias más fre· 
cuentes y posiblemente de mayor responsabilidad alergógenas son: 

1) Las gramíneas, cuya época de polinación definida se encuentra 
durante los meses de noviembre, diciembre y parte de enero. 

2) Ocupan el segundo lugar otras plantas herbáceas y algunas ar
bustivas, generalmente mal llamadas "malezas", cuyos períodos de po· 
linación son semejantes a los que tienen las gramíneas, pero con un in
termedio en los meses de junio y agosto. 

3) En tercer lugar están los árboles, de los cuales el de mayor fre
cuencia en cantidad de polen es la Acacia Sp., dominante en la orna
mentación de Bogotá, cuya polinación está claramente determinada para 
los meses de junio, julio y parte de agosto, con una nueva fiorescencill 
en diciembre. 

En la Costa Atlántica (Barranquilla) las gramíneas tienen su época 
de poJinación en diciembre y parte de noviembre. De abril a junio apa· 
recen las "malezas" (amarantáceas y quenopodiáceas), cuyo número 
de granos de polen, en las láminas expuestas, es menor que el de laH 
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gramíneas. Los árboles tienen su mayor polinación en los meses de fe
brero y marzo. 

Para el Valle del Cauca, según Naranjo 3 , "el número de pólenes por 
centímetro cuadrado, en láminas y en veinticuatro horas, sólo excep
cionalmente llega a diez o más". "Hay ciertas diferencias en cuanto a 
las especies botánicas predominantes; en la atmósfera de Cali se en
cuentran más pólenes de árboles (leguminosas, bigonáceas) ." "En cuan
to a las amarantáceas, Naranjo menciona en Cali al polen de Amarantus 
spinosus; hay también apreciable número de pólenes de gramíneas." 

"El asma y la alergia vasomotora existen en las zonas estudiadas." 
"Su frecuencia relativa varía de un lugar a otro." "En Cali las alergias 
respiratorias, particularmente el asma, son más frecuentes que las aler
gias cutáneas." "La altitud no parece influir, ya que sobre pacientes 
hospitalizados se encuentra aproximadamente la misma frecuencia de 
asma en Bogotá,. que está a 2.630 metros sobre el nivel del mar, que 
Cali, que está a 1.000 metros." 

Alimentos alergógenos. 

En Colombia, la alergia alimentaria no puede ser valorada con cer
teza como agente etiopatogénico específico del asma, ya que el consumo 
alimentario varía según las condiciones económicas y las regiones del 
país. Además no hay estudios concretos hechos por alergólogos espe
cializados en ciudades diferentes a la de Bogotá, en cuanto a alimentos 
causantes con mayor frecuencia del asma alérgica. 

Cuervo Trujillo 4 considera al orden de frecuencia de alergia alimen
taria así: "a) Frutas (naranja, piña, aguacate, tomate de árbol o de 
monte, coco, mango, melón, papaya, fresas); b) Cereales: arroz, maíz, 
trigo, a vena; e) De origen animal: carne de cerdo, carne de res, leche, 
huevos, peces, mariscos, crustáceos; d) Leguminosas: frijoles, habas, 
soya, arvejas, maní, lentejas; e) Verduras y legumbres: espinacas, co
les, coliflor, repollitas, apio, tomate, zanahoria, papa, plátanos; f) Be
bidas: café, chocolate; g) Condimentos: esencias, resinas, gomas, mos
taza, ají, cebolla, ajo, pimienta, canela, vainilla, clavos, especias." 

En el asma alérgico consideramos que puede haber cierta relación 
con la frecuencia del consumo de determinados alimentos, que según 
los datos que arrojan las estadísticas de Colombia 5 es el siguiente: café, 
plátano, arroz, tubérculos (papa, yuca y arracacha), leguminosas (frijol, 
garbanzos, arvejas y lentejas), carne, leche, huevos y otras frutas. 

Se supone en consecuencia que para la población de mejores posibi
lidades económicas, la variedad y calidad de la ingesta alimentaria va
ríe notablemente, ya que los alimentos de mayor contenido proteico 
tienen mayores posibilidades de ser adquiridos y, conS'ecuentemente, 
determinar mayor número de casos de alergia por alimentos. 

Falta por determinar la capacidad alergógena de cada alimento para 
las distintas zonas de Colombia, labor ardua a realizar en un medio de 
tan pocas posibilidades de diagnóstico en alergia como el nuestro. 



Asma alúr·f¡ica, ¡JOr infección y lmclrrrüma. 

VILLAVECES y DE ZuBIRÍA o consideran que las asmas producldllM pol' 
infección (focos orgánicos de habitual localización bacteriana) }IUt'tlc•ll 
tener la misma incidencia general que la relatada por alergólogml clt• 
otros países. Son las ciudades en donde puede presentarse maym·nwntt1 
el asma de esta patogenia, en razón de la densidad de la poblat:lbn tll Mfi 

compara con los lugares menos poblados, en donde la consulta por IUIIllll 
es menos frecuente. 

No parece probable que los factores endógenos, bacterhmmt y/u pat· 
rasitarios varíen significativamente en comparación con las rtlf't•J't'lldttM 
de la literatura universal sobre este tópico. Sin embargo, DI': H'I'IUUI•:t." 
considera que por estudios microbiológicos realizados en 500 pnclc•ntc•N 
con signos de alergia en el tracto respiratorio, existen agentca mlcn·o· 
bianos determinados, tales como estreptococo beta-hemolitieo, mtt.nl'llo· 
coco aureus homolítico coagulasa positiva y neumococo, los cualt•M MI' 
muestran como responsables del posible componente alérgico bacterlnno. 
Esto lo demuestra este autor por los títulos elevados de antiestreptn· 
lisinas y la respuesta clínica única a la antibioterapia de elección. 

Incidencia del asma en los hospitales de Oolombia. 

Con VIILAVECES 7 realizamos una encuesta en todos los hospitales dt, 
Colombia vinculados directa o indirectamente con el Ministerio de Salud 
Pública, en un total de 567. En cuadros separados se trascriben los rll· 
sultados de tal investigación, la cual permite apreciar en forma apenaN 
preliminar la posible incidencia de la enfermedad asmática en la nacUm. 
La cifra global de frecuencia de asma en los hospitales encuestados diL 
un promedio anual de 5,4 por 100. 

NARANJ08 considera la frecuencia relativa de asmáticos hospitall· 
zados sobre un promedio de enfermos/año en Bogotá de 6,3 por 100, 
para 11.000 enfermos. En Cali, 6, 7 por 100 para 5.500 enfermos. 

RESUMEN Y CONCLUSIONES. 

1.0 Se presentan los estudios iniciales aerobiológicos de la frecucn· 
cia de géneros de hongos en determinadas regiones de Colombia: Sa.ba
na de Bogotá, cuatro ciudades de la cordillera central, Costa Atlánticn., 
Valle del Cauca, Costa Pacífica Sur, Alto Magdalena, región nor-orien
tal (Santanderes), Llanos Orientales y región central de Boyacá. l..oH 
géneros de hongos encontrados en las principales regiones de Colombia, 
según su orden de frecuencia, son: Penicillium, 53,39 % ; Hormod<m· 
drum, 22,47%; Fusarium, 6%; Pullularia, 4%, y Aspergillus, 3,8 'X: 
los otros géneros: Rhizopus, Streptomyces, Levaduras, Alternarla y Mu
cor, presentan frecuencia muy variable para las distintas regionea t>H· 
tudiadas. 
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2.0 Se presenta el calendario polínico de tres regiones cardinales de 
Colombia; altiplanicie de la Sabana de Bogotá, Costa Atlántica (Ba
rranquilla), y se transcriben los resultados obtenidos por NARANJO para 
el Valle del Cauca (Cali). 

3.0 Se analizan otros factores alérgico-condicionantes en el medio 
nacional: alimentarios, bacterianos y parasitarios. 

4.0 Se presenta el resumen de la encuesta efectuada en 567 hospi
tales de Colombia sobre la incidencia de asma (5,4 por 100) en los en
fermos que aquéllos consultaron. 
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FRÉQUENCE ÉTIOLOGIQUE DE L'ASTHME BRONCHIQl!lU 
EN ITALIE 

P. SANGIORGI. 

De l'Université de Pavie. 

L' A. a u moyen exclusif de diagrammes figuratifs, décrit l'ltalio corn· 
me une péninsule de 301.021 km. carrés, peuplée d'environ 52.000.000 
d'habitant, reliée au Nord a l'Europe centrale et dont la caractériaUquo 
forme de botte s'avance, avec 8.750 km. de cotes, dans la Méditcrranl1o 
jusqu'a pouvoir apercevoir les cotes de l'Afrique Septentrionalc d'un(l 
distance d'environ 140 km. Cette situation géographique détcrmlno 
quatre types de climats qui conditionnent la flore, la faune, les mocurH 
et coutumes de ses habitants, le développement industrie!, le commorct•, 
les moyens de transport, la pureté et les contaminations atmosphériquoM. 
Ces quatre climats sont les suivants: le climat Alpin, celui de la Plnlno 
du P6, le climat Méditerranéen et enfin le climat péninsulaire. 

En se basant sur ses propres f;tatistiques et sur celles de savanta qul 
seront nommés a u cours de la projection, l' A. croit pouvoir fixcr ''· 
2.400.000 le nombre des bronchiteux chroniques en Italie et a 1.600.000 
celui des allergiques. Parmi ces derniers l'asthme bronchique est rcpré· 
senté dans la mesure du 75 %. 

Les causes etiologiques de ce 75 % c'est a dire d'environ 1.200.000 
asthinatiques peuvent ·étre ainsi subdivisées: allergie controlée du líO 
au 60 %, allergie bactérique du 25 au 30 %, allergie par cause indirecto 
du 1 au 3 % cause psychique du 1 au 2 %, par causes mixtes du 2 nu 
17 %; causes indéterminées ou non déterminables du O au 21 (y,), 

Les asthmatiques adultes forment le 72-94 %, la différencc e1:1t l'll· 

présentée par les enfants au-dessous de 12 ans. L'asthme est .générulc· 
ment légerement plus répandu chez les hommes que chez les femrncH, 

La région qui compte le plus petit nombre d'asthmatiques est la Valléo 
d'Aoste, celle qui en compte le plus grand nombre est la Lombardlt1, 
suivie de la Campanie e du Piémont. Les autres 18 régions se trouvent 
dans l'arc compris entre le Piémont et la Vallée d'Aoste. 

Sur 100 cas d'asthme bronchiale allergique le 50 % est représcntll 
par des allergiques respiratoires;. le 20 % d'allergiques alimentairotl; 
le restent 10 % divisé en parties égales entre allergiques aux produltH 
pharmaceutiques, bactériques et endogenes. 

Parmi les allergiques respiratoires le 50 % est représenté par In 
poussiere de la maison, par les moutons qui se forment sous les moublt•M 
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et par les pollens; le 10 % par les poussieres industrielles; le 10 % par la 
desquamation d'animaux domestiques; le 10 % par les fibres textiles 
naturelles (coton, !in, chanvre); le 10 % par la farine de froment; le 5% 
par les fibres textiles artificielles (nylon, rayon, lylion, etc.); le 3 % par 
les fibres textiles animales (laine et soie) ; le 2 % par les poussieres vé
gétales. 

Les allergimes alimentaires sont ainsi distribués: 28 % oeufs; 17 % 
viande de porc; 10 % lait entier; 10 % mollusques et fruits de mer; 9 % 
farines de céréales (presque exclusivement froment) ; 8 % laitages; 8 % 
légumes et fruits; 6 % viande de boeuf; 2 % chair de poulet; 2 % ali
ments variés. 

Les raisons climatiques dont nous avons parlé plus haut et qui con
ditionnent aussi les moeurs et coutumes, les cultures etc. font que la 
distribution des allergenes alimentaires varie de région a région. En 
Sicile et en Sardaigne on trouve des allergies aux feves, allergies qui 
sont inconnues dans les autres provinces d'Italie. Les pollens de palmier 
et d'autres plantes sub-tropicales sont notables seulement en Li.gurie 
et en Italie Méridionale. Les pollens des urticacées sont fréquemment 
allergimes dans la partie centrale et méridionale de la péninsule, tandis 
qu'ils le sont beaucoup moins en Italie septentrionale. 

Parmi les pharmacoallergimes la majorité est représentée par les anti
biotiques, par l'aspirine, par les salicilates, par les. sulfamides, par les 
barbituriques. Les produits organothérapiques causent fréquemment 
l'asthme hronchique. 

Allergimes variés: les rayons du soleil, le smog, fumée de charbon 
végétal ou mineral. le mazout, le pétrole, le soufre. 

L'asthme professionnel est catalogué en ordre décroissant: travail
leurs affectés aux transports lourds, ouvriers affectés a des produits 
chimiques, souffleurs de verre, ouvriers tisseurs du coton, ouvriers affec
tés aux entreprises d'extractions, ouvriers dans l'ndustrie textíle sin
thétique, dans les exploitations agrlcoles, industries alimentaires, ma
~ons et ouvriers dans la fabrication du ciment, céramistes, ouvriers dans 
!'industrie lainiere, ouvriers dans les fabriques de papier, dans !'indus
trie de la soie, menuisiers, cordonniers. 

En 1954 sur un groupe de 5.865.553 individus assistés par l'Institut 
National d'Assistance contre les Maladies, on a noté 30.761 cas d'allergie 
dont un tiers d'allergie asthmatique, causant une perte de 491.509 jour
nées de travail. Pensons que la population italienne s'élEwe '8. 52.000.000. 

Les Professeurs SERAFINI, CAPUANI, GIRo et les docteurs ALicE, PIAR
DI et PATERA, appartenants a des differentes régions d'Italie, ont collabo
ré en fournissant leurs observations, a la rédaction de la présente relation 
et l'Auteur le3 en remercie vivement, 



FREQUENCE DES FACTEURS ETIOLOGIQUES DiiJ l/AR1'11MI1l 
BRONCIDQUE EN YOUGOSLAVIE 

V. SPOUJITCH. 

Il y a une vingtaine d'années que nous résolvons ce problemc t~omplcn·c• 
en Yougoslavie. Etant donné que tous les habitants ne sont pus momht•c•lol 
de la Sécurité sociale et que les stations sanitaires, surtout dunt~ lc•1o1 
village.s reculés, ne sont pas dirigées par des spécialistes-allérgologw•H, 
il ne nous a pas été possible d'utiliser les données fournies par ce~:~ hlM· 

titutions. Cependant, afin de pouvoir répondre a la question qui se J)()HUII 1 

nous avons formé une équipe d'une quinzaine de spécialistes cxpérimc•n· 
tés: interniste, allergologue, dermatologue, pédiatre, oto-rhino-lnryn
gologue, cardiologue, neurologue, higiéniste biochimiste, radiologuc• c•t 
d'autres, dont la mission était d'examiner l'état de I'allergie des hnhl
tants des régions les plus diverses de Yougoslavie. Les habitanüo~ di' 
certaines plus grandes villes on été examinés, aussi bien que ceux des lliL· 
meaux reculés dans des régions montagneuses difficilement praticubii'N, 
puis les ouvriers de différentes industries (des textiles, de la farin·•, clu 
tabac, du caoutchouc, de la métallurgie, etc.) et les agriculteurs de.•.1 r·(•
gions ou l'on fait la culture de certaines plantes industrielles (ricdn, 
chanvre, riz, paprika, etc.). En meme temps, une attention particulier·c• 
a été portée aux conditions géoclimatiques des régions en question. 11.11 
type des agglomérations, a l'état économique, au mode de vi&J airHII 
qu'aux conditions d'hygiEme du travail des travailleur.s. 

0n pourra peut-etre reproché a notre méthode d'examen qu'ellc ll11'MI. 
pas appliquée a toute la population, C·e qui est encore aujourd'hui irr6n
lisable, et que le diagnostic des manifestations allergiques est souwnt 
posé d'apres le premier examen. Pourtant cette méthode pré:s·~nt cll' 
nombreux avantages en comparaison aux autre.s, si cellesci ne di.Hpo· 
sent pas des données nécessaires exactes. Avant tout, au point de VIW 
du diagnostic, car c'est toujours la meme critérium qui est appliqu(• 
dans toutes ces conditions si diverses. L'exactitude du diagnostic, lorH 
de ces examens sur le terrain, était garantie d'abord par le fait OIW 
I'attention de toute l'équipe était concentrée sur ces quelques ca3 d'nHth
me et d'autres manifestations allergiques. Ces cas étai.ent examin{"l 
dans le concilium de tous les spécialistes intéressés et. si besoin étnlt:. 
ces malades étaient souvent a nouveau examinés ou bkn entraicnt dnnM 
certaines cliniques pour y etre soumis a des examens complémcntn.irC'H, 
De plus, en choisissant pour ces recherch8s des localités et un mlllc•tl 
ou l'influence de certaines conditions se manifestait particulier<'mPnt, 
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nos examens ont souvent presque correspondu a de véritables expérien
ces; enfin, en procédant a l'examen comparé de l'apparition des mani
festations allergiques avec les facteurs locaux du milieu dans lequel ces 
manifestations étaient apparues, le role des conditions en question 
s'imposait de lui-meme. 

En 20 ans l'équipe a examiné enviran 50.00 personnes des régions 
les plus diverses de Yougoslavie. Pendant chaque examen une moyenne 
de 300 a 1.000 enfants, femmes et hommes de différents professions 
ont été examinés. 

Etant donné qu'en Yougoslavie, sur une étendue relativement peu 
grande, nous rencontrons des facteurs géoclimatiques .et économiques 
tres variés ainsi que des conditions de travail, de vie, des facteurs héré
ditaires, etc., tres différents, nous avons pu y constater presque tous 
les facteurs qui jouent un role important dans le processe d'apparition 
de l'asthme et des manifestations allergiques. Ces facteurs si différents 
agissent pour la plupart conjointement. 

Nous exposerons ici quelques facteurs qui ont l.e role le plus impor
tant dans l'étiologie de l'asthme en Yougoslavie. 

La nature et l7abondance des allergenes sont d'une grande impor
tance. 

Chez les agriculteurs du Banat qui font la culture du ricin, nous 
avons constaté un pourcentage élevé d'asthme (2 %) , de manifestations 
allergiques (6 %) ' de réactions cutanées positives a l'extrait de graines 
de ricin (22 %) et en général aux pneumallergenes (31 %) . Les réactions 
locales aux tests cutanés avec l'allergime du ricin ont été fortes, et sou
vent suivies de manifestations allergiques: asthme, urticaire, etc. N ous 
avons pu faire une constatation analogue avec l'extrait d' Ascaris luin
bricoides, chez les habitants des régions infestées par ce parasite. Ici 
aussi les tests cutanées avec l'extrait d'Ascaris ont provoqué souvent 
une réaction in tense, accompagnée de manifestations allergiques: urti
caire généralisé, crises d'asthme, choc anaphylactique faible ou plus 
grave. Contrairement a ces allergenes le pouvoir allergogene des autres 
allergénes est tres faible. En Macédoine, chez les habitants qui travail
lent dans les rizieres, le porcentag.e de réactions cutanées positives au 
riz est insignifiant (1 %) . Parmi eux il n'y a eu aucun cas d'asthme 
et de manifestations allergiques provoqués par le riz. De meme il y a 
eu peu de tests cutanées positifs au chanvre, chez les ouvriers de !'indus
trie chanvriere du Banat et de la Serbie méridionale; nous n'avons 
constaté aucun cas d'asthme provoqué par le chanvre. 

Les examens des ouvriers des différents ateliers de certaines fabri
ques (de textile, de soie, etc.) ont montré une augmentation nette du 
pourcentage de s·ensibilisés aux allergenes en question et de manifesta
tions allergiques, dans les ateliers ou ces allergenes étaient en aban
dance. 

L~s facteurs géoclimatiques sur le role important desquels STORM 
VAN LEEUWEN, FRUGONI et d'autres ont déja attiré I'attention, se sont 
montrés en Yougoslavie également comme le facteur le plus puissant. 



li'Hdlliii'H í•Uolo¡{IIJIIIIH tl11 l'nHI.hmo bJ•undth¡lln «111 YoiiM'OI'IIILVIc• !17'( 

Dans notre pay::; aussi, au point de vuc de l'asthmc Jc¡.¡ région¡.¡ kH pluM 
défavorables sont les régions de plaines, basscs, inonduble.H, Kitullt1M Ir 
long des grandes rivü~res (Srem, Banat, Pomoravljc, etc.) ou lo tc•t·t·nlu 
cst inondable, le sol fertile, les habitations humides, l'air richo en nllcn·· 
genes de la pous.siere, des moisissures, des insectos qui attaquPnt. lt• 
blé (DíAz) et autres. Dans les régions basses de Yougoslavic lo polll'· 
centage d'asthme atteint de 1 a 2 % et 3 % dans les plus granda contrc•M 
industriels; celui des manifestations allergiques s'éliwe juisqu't\ O 'Y,, 1 

celui des sensibilisés allant de 35 a 50 %. Au contrairc, dunH li'.H r/1-
gions montagneuses de Serbie, de Bosnie, de Macedoine, le })(l\lrCPlltuw• 
d'asthme est mínimum et inférieur a 0'05%, celui des manife¡.¡t.u.UonH 
allergiques de 0,43 % et des sensibilisés de 6 a 18 %. A Lazur·opol,lc• 
(1.000 m. d'altitude), en Macedoine, nous n'avons trouvé aucun ''lll• 
d'asthme meme dans une fabrique de tapis. 

L'hérédité, dont le role a déja été mis en évidence par CooKI•:, .J lA N· 
HART, BRAY et d'autres auteurs a été soulignée également par noH t'l'· 

cherches en Yougoslavie comme l'un des plus puissants facteurs. DniiH 
les régions basses, asthmogenes (marécages de Pancevo), chcz les hn
bitants originaires des régions montagneuses et qui s'y sont fixéH, y 
vivant depuis 10 et 15 ans, nous n'avons constaté aucun cas d'asthmP. 
Chez les habitants de Lazaropolje (Macédoine) á 1.000 m. d'altitude 1 qul 
ont vecu et travaillé pendant 20 et 30 années dans des régions baHHl'H 
et a.sthmog{mes pour y gagner leur vie (VOJVODINA, RouMANIE et autr<'H) 1 

nous n'avons pas non plus rencontré de cas d'asthme. 

Pourtant, le développement particulierement brusque de l'indmo~t t'i<• 
dans notre pays, et qui n'est pas toujours accompagné des conditionH 
nécessaires d'hygiene du travail, amene de plus en plus fréquemmf'lll 
l'apparition de l'asthme et des manifestations allergiques memc chi'Z 
ceux dont les ancetres n'avaient eu ni asthme ni manifestations alh•r·
giques. L'asthme acquis devient chez nous aus.si de plus ·en pluR fr•(•· 
quent. 

Presque tous les auteurs sont d'accord (HAIBE, SALÉN, DíAZ, RAmn:· 
MANN et autres) sur l'importance du role de l'infection dans l'appnrl
tion de l'asthme chez les enfants et les adultes. Il n'y avait que dif'f'(,. 
rentes interprétations de l'action de l'infection, c'est-a-dire deR bn<•· 
téries. Avec DANILOVIC nous avons montré que les bactéries jouent pnr· 
fois le role d'un aUergene, mais que beaucoup plus souvent elles agiHHc•ut 
dans la fixation des anticorps au tissu de choc, ce qui a été confir·m(l 
par PASTEUR VALLERY-RADOT, HALPERN et leurs collaborateur.'1. NoUH 
avons constaté que dans la filature de soie á Novi Sad il y avait bcnu· 
coup d'asthmatiques dans l'atelier ou les conditions de travail étulonl 
la cause de fréquentes bronchites chez les ouvriers et que lcfl c:r·i~o~c•n 
d'asthme cessaient si les malades passaient dans un atelier ou ce¡.¡ con
ditions, qui avaient amené la bronchite n'existaient pas. Dans la fabriqw• 
de Iainage a Paracin ou il y avait un pourcentage éJ.evé de scnsibiliH(•H 1 

mais ou les conditions de travail n'avaient pas amené de bronehlti'H, 
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il n'y a pas eu beaucoup de cas d'asthme. Chez les habitants de l'humide 
plaine pannontenne ou, comme Haibe l'a trouvé en Belgique, les iil
fections des voies respiratoires sont fréquentes, l'asthme l'est égale
ment, tandis que dans les régions montagneuses plus seches et malgré 
des hivers plus rigoureux, les gens y sont plus résistants et l'on y cons
tate aussi moins d'asthme. Sur le littoral dalmate de l'Adriatique, l'asth
me apparait le plus souvent a la suite de refroidissements, apres des 
bains pendant les jours plus froids. 

Le métier> la profession sont aussi un facteur tres important dans 
l'apparition de l'asthme. Bien connus sont les asthmes des fourreurs, 
des coiffeurs, des meuniers, des pharmaciens et d'autres professions. 
Les ·examens comparés de l'état de l'allergie chez les ouvriers employés 
dans différents ateliers d'une fabrique et chez les habitants demeurant 
a proximité des fabriques ou loin de celles-ci (industrie sidérurgique en 
Bosni.e), soulignent nettement le role de certains facteurs défavorables. 
Ce sont le plus souvent la viciation de I'air par la poussiere ou des gaz 
toxiques ou l'humidité, les grands courants d'air, les grandes variations 
de temperature, etc. Il s'est avéré dans ces cas, comme dans des expé
riences, que le pourcentage d'asthmatiques était le plus élevé dans les 
at·eliers ou ces conditions défavorables étaient le plus fortement mani
festées, qu'il était plus faible dans les autres ateliers de la meme fabri
que, encare plus faible chez les habitants demeurant á proximité de la 
fabrique, .et le plus faible chez ceux qui habitaient loin de la source du 
facteur asthmogene en question. Nous avons mentionné que dans la 
filature de soie á Novi Sad, il était ordinairement suffisant de quitter 
l'atelier aux conditions de travail défavorables pour que l:os crises d'asth
me cessent. 

Le type des agglomérations exerce également une grande influence. 
Les plus défavorables sont les grandes villes surpeuplées, surtout leurs 
quartiers vieux et industriels aux rues étroites,et sombres entre de hauts 
bátiments de plusieurs étages. La proximité des marchés, des gares de 
chemins de fer, des fabriques, etc., agit aussi défavorablement. En Ma
cédoine ou i1 existe ·encare des villes du type oriental turc, aux rues 
étroites et sombres, aux maisons qui, avec leurs vérandas aux étages 
supérieurs, surplombent ces rues déja obscures, au pavage turc, ou les 
conditions de l'urbanisme et souv.:mt aussi de l'hygiene ne sont pas 
observées, le pourcentage d'asthmatiques est important, de 1 ;a 2 % 
(KocANEJ ÜHRID, etc.). Au contraire. dans les quartiers modernes aux 
larges boulevards asphaltés, bordés d-e rangées d'arbres et de cité.s mo
dernes avec des pares et des pelouses, si bien qu'entre les différents 
h::~Jimen+R I'aération e.st satisfaisante. on y constate tre.s peu d'asthme 
(0.5 % dans les nouvelles parties de Belg-rade). Il en est de meme dans les 
villages surpeuplés des régions d-e plaine.'3, ou les maisons sont resser
rées les unes contre les autres, ou. sur de petites parcelles de terrain, 
Jes granges, les écuri-2S, la fo.sse a fumiér se trouvent aupres des báti
mcnts-memes d'habitation. et ou le pourcentage d'asthme est élevé (1 % 
ct plus); par contre, dans les villages de montagnes ou les maisons sont 
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doignécs les unes dt~s autres d cntourécs de y¡•rgcrs, oü l'ail· I'HI I'XI'I'Ii· 

sivement pur (20 á 100 particules de poussierc dans 1 t<! d'n.il', ¡4,,..1111· 
méridionale), le pourcentage d'asthme cst inféricur i1. 0,04 'Y,1. 

Le genre de vie se montre aussi de plus en plus commc un f'lldl'tll' 
important dans l'apparition de l'asthme et des manifestationH uiii•I'KI· 
que.s. A ce point de vue la différence est nette entre les habit.n.nt H IJIIP 
vivent la vie moderne des grandes villes, a un rythmc acccleró, t•l <¡111' Holll 
exposé.s á un vacarme perpetuel et a un nombre de plus en pliiH ~1'111111 
de nouveaux allerg(mes de leurs vétements, de leur mobilkr, d<• II'III'M 
aliments, des médicaments, des produits de beauté, etc., et oil .Holll di' 
plus .en plus fréquentes les distonies du systeme neuro-végétntll', ot't 
l'état psychique est labile, surexcité et déséquilibré, et ou l'a.HI.hml' "' 
les manifestations allergiques sont fréquents; et, contrairement ti. <~l'ln, 
se manifeste l'absence d'asthme chez les habitants des villages r·<•eull•H 
de montagnes ou s'écoule encore la vie á un rythme tranquille <'t l••11t 
(Serbie méridionale, Macédoine, etc.). 

Ce seraient la les facteurs principaux dans l'apparition de l'asthnw, 
que nos recherches ont mis en évidence, en Yougoslavie. Ils sont d(Jjl't 
par eux-memes com_plexes si bien qu'il est difficile de les .séparer ndi.P· 
ment les uns des autres, ce qui du reste n'est pas tellment importn.nl 
car tous ces exam2ns montrent qu'ils agissent ensemble, coniointcmPnl, 
et que l'état d'allergie des habitants d'une localité. d'un milieu, dép<'IHI 
de toutes les conditions asthmogenes favorables de ce milieu, et qu'il 
n'.en est que la résultante. 

Le role de ces facteurs e.st encore confirmé par les travaux d'm;,~n.l
nissement: amélioration des conditions de travail dans certaines fabri
ques (pour la préparation des antibiotiques, boulangeries, etc.), Aoln
tions urbaniste.s des agglomérátions, installation des égoilts et auh'I'H 
mesures d'hygiene, construction de diques contre les inondations, <'11· 

A quels moments du mécanism;; allergique: sensibilisation, conHtl 
tution du ti.ssu de choc ou hypersensibilité des effecteurs-in:fluent 1«'11 
facteurs mentionnés il est difficile de le dire. La plupart d'entrc Pll" 

(infections, condltions géoclimatiques, nature des allergenes, etc.) ag-Jt.,. 
sent simultanément sur la majorité des moments d'all2rgisation ml•n
tionné.s. 

Nous pensons qu'en poursuivant ce travail et en y introduisant. di'M 

méthodes diagnostiques plus nouvelles, les résultats obtenus seront phtn 
complétés, et contribueront á dévoiler un peu plus cette "mystériPu~•· 
maladie". 
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FREQUENCY OF AETIOLOGICAL FACTORS IN BRONCIDAL 
ASTHMA IN AUSTRALIA . 

P. WARD FARMER. (*) 

Australia is a vast island continent of almost three million square 
miles lying in the southern hemisphere between the Indian and Pacific 
Oceans. Its northern boundary almost stretches to the Equator while 
the southern limits extend to the cooler temperate zones bordering on 
the Southern Ocean. Apart from the tropical areas, where there is a 
very high annual rainfall, in the south eastern part where most of the 
populatioh of twelve million dwell there is a moderate average rainfall. 
Most of the population is concentrated in such cities as Sydney, Mel
bourne, Brisbane, Adelaide and Perth, that is, around the coast line in 
the Southern half of the Continent. The rural areas are of course much 
less densely populated. Most of the central area of Australia is semi
desert, with a low rainfall and is sparsely populated. 

it is estimated that at least six hundred thousand persons in Aus
tralia have sufferd an attack of asthma at one time or another but the. 
figure may lbe much higher. Apart from the high rate of incidence symp
toms tend to be very severe in many cases. 

In Victoria and New South Wales, especially, on or near the coastal 
areas, marked changes of temperature may occur, the temperature 
dropping 20 or 3óo F. degrees in a few minutes arid this undoubtedly 
aggravates asthma or even seems to initiate attacks in susceptible in
dividuals. In summer humidity tends to be high in the coastal areas 
especially in New South Wales and Southern Queensland and this 
appears to make symptoms worse. 

Allergic factors - inhalant allergens appear to be the main triggers 
in starting attacks in at least 70 % of cases in the temperate zones. 
This is suggested by positive skin test reactions, the results of avoidance 
of inhalants, and the satisfactory results obtained with specific desen
sitisation. Apart from animal danders such as cat hair, cattle hair, 
horse dander etc., which are important in a certain number of cases, 
"house dust" allergen is the most important perennial inhalant and a 
very potent strain of this allergen can be obtained from dwellings in 
Sydney and Melbourne, but particulary in Melbourne. After precipita-

(*) M. B., M. R. C. P., London 
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.!ion of' thc eructe cxtmct with acctone and wa1::1hing with alcohol uml 
aether the resultant material gives very large rcactionH whon t.tlMicnl 
on the skin of sensitive individuals. Possibly humidity i1::1 a J'uctm· In 
producing this most active allergen in thcse cities. 'rhe dmtt obtH.hll'd 
in Adelaide and Perth is not quite so active. 

Owing to the temperature and nature of the climate in tho sout.htlt'll 
arcas a profuse growth of wild spring grasses occurs in thc 1::1pring, thul 
is, from about August to December depending on the latitudc. Thtl moHI. 
common grasses found are ryegrass, cocksfoot, kentucky blue, yorkHhl· 
re fog, wild oats and barley but many others occur. The summcr gmHHt'M 
such as couch and paspalum do not seem to cause so much asthma. lluw· 
ever, if a heavy rainfall occurs in the late spring this may caUHt! u. J4t1• 
condary growth of spring grasses resulting in an upsurge of mtlhnll\ 
in summer, that is, in January and February. There is therefore a Vt'I',V 
high incidence of pollen asthma through the spring with sometinwH n 
prolongation of symptoms into the summer. 

Large areas of Victoria and New South Wales are wheat produclng 
and as well crops are grown for pasture on other areas so the polltlll 
from these ripening crops of course swell the quantity of pollen in thtl 
atmosphere. Clouds of pollen may be carried many miles especially by 
south west winds in New South Wales and north winds in Victoria. 

Where both house dust and grass pollen are the main precipitating 
causes patients appear to have their symptoms mainly in the spring mu.l 
autumn. 

Autumn pollens such as those of dahlia, sunflower, chrysanthemum 
and cosmos do not seem to be an important cause of asthma. More ro· 
cently ragweed has been observed growing in certain areas of South 
Australia and New South Wales but has not spread in sufficient quun· 
tity to cause symptoms. 

Although sorne allergists in Australia consider that the spores uf 
fungi act as allergens to produce asthma fairly often, most I think 
would not consider them an important cause compared to inhalants llk<l 
grass pollens, "house dust" and other epithelia. 

Food allergy does seem to be a precipitating cause in a small numbtlr 
of asthma patients especially in children but on the whole would scl•m 
to account for a relatively small proportion of attacks. 

lnfection owing to the cold damp winters in south eastern Austrulln 
there is a high incidence of bacteria! and viral infections of the respira· 
tory tract in the general population and there is no doubt that thcHtl 
infections account for many cases of asthma in both children and adullH. 
In early childhood up to the age of four or five years, acute infectlon 
would appear to be the predominating cause of asthma whereas aftcr 
this age acquired sensitivities to dust and pollens account for mu.ny 
more attacks. However, infection does cause attacks at any age und 
asthma associated with hyperplastic sinusitis and secondary infectlon 
is observed particularly in patients over forty years of age. Chronh· 
sinus infection associated with asthma does not seem to respond Wl'll 
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to antibiotics whereas when acute infection is present the response is 
usually good. 

In those patients who have exacerbation of symptoms in the autumn 
when the weather is turning cool it is extremely difficult to tell whether 
the inhalation of "house dust" due to closing and heating rooms is the 
important factor or whether acute infection is operating alone as there 
tends to be an upsurge of respiratory infections at this time of the year. 

Drugs.-As in every other country the ingestion of a small quantity 
of acetylsalicylic acid will precipitate asthma in those sensitive to it 
and the well known triad of aspirin sensitivity, nasal, polyposis and 
low blood pressure is not infrequently encountered. Its incidence would 
appear to be about the same as in other countries. 

Asthma dueto pecinillin occurs not infrequently and apart from its 
therapeutic use may affect people from its ingestion in milk and other 
dairy products. However all penicillin used for mastitis in cattle by 
dairy farmers must ha ve dye added so that contaminated milk is obvious 
to the dye. 

Asthma resulting from overdosage with allergen extracts of course 
occurs proportionate ~o their use and immunization agents such as in
fluenza virus vaccine and poliomyelitis vaccine induce asthma in occa
sional cases. In my own practice 1 have encountered several cases of 
asthma induced by antihistamine drugs. 

Psychosomatic effects as a cause of asthma are regarded :by general 
physicians as being much more important than allergists would regard 
them here and the general consensus of opinion by the members of the 
Australian 1Society of Allergists in that they are overrated as a cause. 

Apart from so-called "allergic" or "extrinsic" asthma due to the 
inhalation of air borne allergens and that caused by acute or chronic 
infection there remain a group of cases (possibly 10 %) who do not fall 
into one or other or both of these categories. These are the cases whose 
symptoms usually start after the age of forty years, who give negative 
skin reactions to allergens, who are likely to have nasal polyposis or 
hyperplastic sinus disease, and who respond poorly to conventional 
forms of therapy. Sometimes they improve with a course of very diluted 
mixed bacteria! vaccine suggesting a type of bacteria! allergy as the 
cause. 1 suppose the proportion of this type of case would be about the 
same in Australia as in North America and Europe. 

Non-specific effects.-The problems of city dust, smog, industrial 
fumes and tobacco smoke are also important in Australia. However, 
although smog and exhaust fumes pollute the atmosphere of such cities 
as Sydney and Melbourne, the concentration of these is not nearly as 
great as in such large cities as London and Los Angeles as winds carry 
away fairly quickly these noxious fumes. However, there has been a 
vast increase of secondary industry in and around the large cities and 
this will become a real problem in years to come. There is no doubt that 
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u. ir· püllution cloe::~ affccl thc hcullh of muny u¡;UmmtieH in A IIHI.t•ulhw 
eitics. 

Many millions of cigarettes are still smoked in AuHt.mliu but t.h IM 
is a world wide problem and not peculiar to Australia. 

In general the most important non-specific effects in AuHt.r·ulln tu·u 
climatic, such as rapid changes in temperature and hi.gh humiclit.y, tllt.y 
'lust and tobacco smoke. 

In summary large areas of Australia are being irrigutcd, fot'lll1h4 
are being cleared, the intensity and area of crops increasing und Uw 
resultant effect is a huge increase in the content of pollcn in Uw nt.· 
'Ylosphere. 

In conclusion I would think that the etiological factors in brmwhlnl 
'lsthma in the populated areas of Australia would be very Himiltll' t n 
those operating in the temperate zones of North America and F.uropt•, 
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INTRODUCTION 

ALLERGIC MECHANISMS IN SKIN DISEASI~}S 

H. STORCK. 

From the Dermatological Department of the University Medica! Hl'llool ~lll'lo•lo. 
Director: Prof. Dr. med. HANS STORCK. 

In spite of the obvious accessibility to the skin, only few dcrmatoMt'M 
are recognized with probability or certainty as being of allergic naturt', 
As diseases of the delayed reaction type, we may quote v.g. thc contar.! 
eczema, the eczematous photodermatitis, the skin reactions aftcr fungal 
and microbial infections (also tuberculids, purpura Schonlein-Hcnoch 
a. s.f.) ; andas diseases of the immediate reaction type: acute urticu.rht 
{caused by helminths, by food or by certain drugs), the thrombocyt.o
penic purpura due to Sedormid, etc. But even in these relatively Wtlll 
investigated reactions, an exact knowledge is often missed as to thc, 
nature of the haptens, the formation of antigens, the incubation period, 
the nature of the antibody and its evidence in vitro, the passive tranH
fer to man, the importance of the antig·en-antibody complexos, thc1 
mechanisms of the celllesion.s caused by the antigen-antibody reactlon, 
and the responsible mediator substances. The testing methods at our 
disposal facilitate the research of the allergen, but they nevcrthcleH.M 
need further development and improvement. 

In sorne other dermatoses, for instance in chronic eczema, atoplc 
dermatitis, chronic urticaria, lupus erythematosus, we presume that: 
allergic mechanisms play a role, but here, the primarily and secondarlly 
sensitizing processes anda possible auto-sensitization are not yet sntiH
factorily elucidated. Adequate in vitro-methods for immuno-pathologlcnl 
investigation, as th:-.y exist for immuno-haematology, are still lacldng. 

· In a third large group of skin diseases, such as bullous affcctionM, 
malignant granulomatoses, collagen diseac;es (with the exception of IupuM 
erythematosus), tumors, etc., we must admit that we are still nt: n 
complete loss whether direct or indirect immunopathological mcchu.
nisms are involved or not. 

A great number of problems concerning mechanisms, diagnosis nnd 
specific treatment of allergic dermatoses are still unsolved. Remmt 
advances in the knowledge of immuno-tolerance and immunologlcnl 
deficiency may possibly be useful in our discipline in thc future, IUHl 
we hope that the reports which will now follow might also bring llght 
into sorne of our problems. 



E'IIIOLOGY AND PATHOGEN:ESIS OF CHRONIC URTICARIA 

G. R. GREEN (*), G. A. KOELSCHE C1 ~1 ) and R. R. K!ERLAND (***). 

Mayo Cli.nic and Mayo Foundation, Rochester. Minnessota. 

A review of salient articles in which causes of urticaria are discussed 
reveals a wide and confusing variance of opinion. This is due largely, we 
believe, to the fact that often in their research on this disease authors 
fail to differentiate sharply between the acute and the chronic form, 
but rather treat them as one. In this presentation we are dealing strictly 
with chronic urticaria, a term that indicates, as we employ it, lesions 
that have recurred at least once in 4 weeks for a period of 6 months or 
longer. 

WINKELMANN ·1 has noted that all urticaria begins as the acute type 
and that its incidence in the general population has been estimated to 
range from 10 to 25 per cent. He adds that, conservatively stated, 50 
perc ent of patients with urticaria seen in the section of dermatology at 
the Mayo Clinic have the chronic variety as defined above and alludes 
to the fact that seldom in such cases can an etiologic diagnosis be made. 

Although the most common causes of urticaria and angioedema are 
allergic reactions to drugs or foods, infections, and psychic factors, in 
up to 50 per cent of the chronic cases the etiologic agent remains obscure 
despite the most expert and thorough study, as SHELDON and colleagues2 

have quite properly pointed out. They added that in less than 10 per 
cent of cases of this type has the etiologic problem been solved by die
tary measures. 

As a :basis for our statistical analysis, we reviewed the case records 
of 824 patients seen consecutively at the Mayo Clinic during the years 
1957 and 1958 in whom a diagnosis of urticaria or angioedema had been 
made (table 1). Of this group, 236 satisfied our criteria for chronic ur
ticaria and are the basis for the data we shall present. 

One hundred twenty-six of the 236 patients were females and 110 
were males. The average age at onset of symptoms was 35 years and 
the average duration of the problem was 6.3 years. One hundred fifty
two patients had urticaria alone, 14 had angioedema alone, and 70 (al
most one third) had both at sorne time during the course of their illness. 

(*) Fellow in Medicine. 
(**) Section of Medicine. 
(***) Section of Dermatology. 
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TABLE 1 

Urticaria and Angioedema (824 Cases) 

Acute urticaria (duration Iess than 6 months) ... 6!!8 
Chronic urticaria (duration 6 months or more) ... 236 
Males . . .. .. . . . .. . . . .. .. .. . . . .. .. .. . . . . . . .. . .. . . .. .. .. .. .. . .. . . l.J O 
Females .. .. .... .. . .. .. .... ... . .... . .. . . ... .. .. . . .. .... . . . .. .. l2fl 
Urticaria alone . .. . . . . . . .. . .. . . . .. . . .. .. .. . . . .. .. .. .. . . . . .. . 162 
Angioedema alone . . . .. . .. .. . . . .. . . . .. .. . .. . . .. . . .. . . . .. . 14 
Both ..................... ,.................................... 70 

Average age at onset = 35 years. 
Average duration=6.3 years. 

For brevity, the term "urticaria" will be used herein to mean urtlcnl'ln, 
angioedema, or both. 

The records of the patients with chronic urticaria were analyzcd ILH 
to various etiologic factors involved, both primary and secondary, nnd 
asto responses to the programs of treatment used. Each patient hrul 
been examined by a consultant in medicine and most of them had bcmt 
seen also by one or more consultants in dermatology. We definec.l ihu 
etiologic diagnosis as the final consensus of the severa! consultantH ILH 

to the most likely cause of the chronic urticaria in any given individual. 
From this evaluation we found that no definite etiologic factor could ·ba 
established in 70 per cent of the series, the diagnosis in these cases belng 
chronic. urticaria of undetermined cause (table 2). In an additional 22 
per cent the etiologic factor was psychogenic. Thus, in only 8 per ccnt 
(20 cases) were various allergic of physical factors thought to be spc
cific causes. 

The seven cases imputed to physical agents (table 2) included two 
each of solar, pressure, and factitial urticaria, and one of cold urticnrlu. 
The five cases ascribed to foods were due to various commonly irritating 

TABLE 2 

Etiologic Diagnosis in Chronic Urtioaria (236 Cases¡ 

Undetermined ............................. . 
Ps~"Chogenic ................................ . 
Physical ..................................... .. 
Foods ........................................ .. 
Drugs ........................................ .. 
Cholinergic ................................. . 

Cases 

Number Per cent 

165 
51 

7 
5 
5 
3 

70 
22 
3 
2 
2 
1 
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TABLE 3 

Oontribu.ting Factcrrs (*) in Ohronic Urticaria (236 Oase.s) 

Psychogenic .......................... . 
Foods ................................... . 
Drugs ................................... . 
Physical ................................ . 
Inhalants ............................. . 
Foci ...................................... . 

Factors 

Number 

62 
38 
37 
30 

4 
1 

Per cent of 
236 cases 

26 
16 
15 
13 

2 
<1 

(*) 172 factors in 106 patients (45 per cent of 236 ¡patients). 

edibles including seafood, berries, por k, eggs, tomatoes and citrus fruits. 
Of the five cases attributed to drugs, four were caused by penicillin. 
It seems probable that cholinergic urticaria results from exaggerated 
physiologic response to parasympathetic stimulation. 

Having found that the primary etiologic factor was psychogenic or 
undetermined in 92 per cent of the patients, we analyzed next those 
factors considered to be of secondary importance (table 3). These were 
the factors that the dermatologic consultant thought contributed to 
the chronic urticaria but could not be considered to be the primary agent. 
They either had caused acute fiares of the hives on sorne occasions but 
were not consistent in this relationship, or they were known to aggra
vate the condition when it was present. 

TABLE 4 

Atopy and Eosinophilia 

Atopy: 
Family history of atopy ........ . 
Associated allergic cLseases .. . 
One or both manifestations of 

atopy ............................ .. 

Eosinophi!ia: 
Differential smear reported ... 
Eosinophilia of 5 per cent or 

greater .......................... . 

(*) Per cent of 150 smears. 

Patients 

Number 
Per cent of 

236 cases 

71 
64 

113 

150 

23 

30 
27 

48 

15 (*) 
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l'l:;ychogenic fuclon; werc thought to be u contributot·y cuuHu of t hr 
ehronic urticaria in 26 per cent of paticnts. Remcmbcring thut. thoMtl 
factors were the primary cause in 22 per cent, we Hnd thut t.mtoUomd 
factors were implicated etiologically in almost half the pationlH. Uoll
versely, the same logic reveals that foods, drugs, or other HtX•clfltHI 
factors were each implicated in less than one fifth of thc cut~ol!l. 

Two or more contributory agents were noted in a largo numbm· ol' 
cases. Thus, in lOó patients, or 45 per cent of the group, 172 cout.l·lhu· 
tory factors were implicated. 

Tabulation of the information on atopy and eosinophilin Hhowt~d l.httl 
30 per cent of the patients gave a family history of allcrgit.~ diHt•tuu•H 111· 
cluding asthma, hay fever and eczema, while 27 per cent gavo n pt.•I'PIIIIIIll 
history of sorne allergic problem other than urticaria (tablc 4). HIIH•t~ 
113 of the 236 case records reviewed showed a familia! or pct'HOIIHI h IIJII· 
tory of allergy or both, it is clear that 48 per cent of the putiont.H wlt h 
chronic urticaria hadan atopic constitution. 

Although severa! investigators 3 have failed to find signiflcunl t.loHI· 
nophilia in this disease, we evaluated this factor where possihle. Or .lliO 
patients who had a differentialleukocyte count, 23 had an eosinophilln 
of 5 per cent or more. In only three of the 23 patients were intcstinul 
parasistes found, and it seemed unlikely that these were responsiblo In 
any instance for the urticaria. 

The records of the 165 patients in whon the primary etiologic factor 
was undetermined were analyzed further for possible contributory fnc
tors. No factor could be implicated in 79. In the remaining 86, variomt 
factors (150 in all) were thought to play only a secondary role etiologl· 
cally (table 5). As pointed out by other workers 4 , multiple factors muy 
trigger the lesions of urticaria, once it has become chronic. 

The fact that less than 10 per cent of the patients in this series wm't.l 
found to have a specific allergic or physical basis should help the carcf'ul 
physician to feel more confident rather than uneasy with a diagnoHIK 

TABLE 5 

Gontributing Factors (*) in Ghronic Urt:caria oj Undetermined 
cause ( 165 Gases- 70 Per Gent of Original Group) 

Factors 

Psychogenic . . . . . . . . . . . . . .......... . 
Foods ................................ . 
Drugs ...... . .................... . 
Physical ................................ . 
Inhalants ............................ . 
Foci ...................................... . 

number 

59 
03 
30 
23 

4 
1 

(*) 150 factors in 86 patients (52 per cent of 165 patients), 

Per cent of 
150 factors 

39 
22 
20 
15 

3 
1 
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of chronic urticaria of undetermined etiology, when thorough diagnos
tic evaluation fails to reveal a definite cause. 

The etiologic role of psychogenic factors in chronic urticaria is dis
cussed in an increasing number of articles that appear in the medica! 
literature. STEINHARDT 5 studied the relationship of emotional infiuences 
to this condition in a group of patients observed from 1942 to 194 7 and 
in another series treated by him during the period 1948 to 1953. His 
observations indicated that psychogenic factors were responsi'ble for 
~he chronic urticaria in 15 per cent of the cases in the early series and 
m 39.5 per cent of those in the later series. He attributed this differ
ence to the physician's increasing awareness of the etiologic importance 
of emotional stress in this disease. 

The exact mechanism of this relatioship has not been elucidated 
but sorne useful theories have been advanced. ·WITTKOWER 6 postulated 
that this type of chronic urticaria was more prone to develop in persons 
chronically deprived of a:ffections--who felt frustrated be cause their basic 
need was not gratified. SHOEMAKER and colleagues 7 observed that the 
disease represented a repressive psychologic expression of an uncons
c'ious confiict when other mechanisms were inadequate. 

In contrast, others 8 have expressed the opinion that psychogenic 
factors probably never are the primary cause of chronic urticaria. They 
have theorized that the disease itself causes sufficient aggravation to 
bring on the emotional confiicts common to these patients. 

Of the various etiologic factors considered in our series, the psycho
genic were the ones established in the largest number of patients. They 
were the primary cause in 51 of the 71 cases in which the etiology could 
te determined (table 2). By contrast, specific tangible agents were esta'b
lished as the prime cause in only 20 patients. Thus, the paucity of pa
tients in whom a definite causative allergic or physical factor could be 
established is striking. T'his finding is at variance with those of other 
workers s-10• 

Further analysis showed that penicillin had been incriminated in 22 
of our cases, or 51 per cent of the 42 in which drugs were thought to be 
either the primary ora contributory factor. Penicillin can and does cause 
acute urticaria in a person allergic to it, but in the rarer case in which 
it seems responsible for chronic urticaria it is unclear how this allergic 
reaction can continue for 6 months or longer without any overt contact 
with penicillin subsequent to that which set off the original acute con
dition. One possible explanation is that certain highly sensitive indivi
duals, despite efforts by the government to prevent the use of meat or 
dairy products from animals treated with penicillin, obtain en::mgh pen
icillin from these sources to perpetuate their disease 11• 

Aspirin was a suspected factor in 15 of the 42 cases in which drugs 
were implicated etiologically. This frequency may be explained partly 
by its wide and often indiscriminate use, but we must suspect that the 
drug is strongly urticariogenic in its own right. WARIN 12 reported that 
in a group of patients with chronic urticaria studied by him, one third 
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uolcd ·aggravation of lhcir symptoms following the use of IUiplrln, nncl 
t.hc degree was proportfonal to the dose. 

Other drugs or therapeutic agents involved less frequcntly aH CI\IIMII· 

l.ive agents in this series included sulfonamides, tetracyclinoH, hoi'Pill 
Hcrum and vaccines. Rare was the instance in which the drug rcH}IUIUdblll 
was a known histamine releaser. 

It is well recognized that allergic reactions to foods ar·c promlnmal 
in the etiology of acute urticaria. The importance of foodH In eh r·on hl 
urticaria, however, is not so easily established, and reporta in t.hu llt.t•l'· 
ature indicate a wide variation of opinion as to tho frcqutmcy wlth 
which they can •be implicated in this disease 9- 13• 

In our series we were unable to find the common associut.lon ol' ruocl 
allergy with chronic urticaria reported by sorne authors. Wu t.houjlhl 
it the primary cause in only five cases, and a contributory factm· tu :IH 
others-a total of 43 cases. In most of these (55 per cent), t.wo m· mcu•to 
foods were implicated, but in almost all instances the food involvcd wnM 
a member of the same small group, namely strawberries, tomatmlH, chou· 
olate, pork, fish, eggs and spices. 

To settle the question of food allergy as a cause of chronic urticnt•IIL 
in any given case, our approach is by way of a careful and detailed hiH· 
tory, sometimes combined with the use of a modified elimination clict. 
Experience at our clinic has indicated that in chronic urticaria shown 
to be due to allergic reactions to foods, certain foods are incriminat.od 
most frequently. These include eggs, chocolate, nuts, fish, seafoods, froHh 
berries, tomatoes, fresh pork, cheese, grapes and bananas. These IU'CI 
excluded from the diets for etiologic study and therapeutic trial. In 
many instances in which foods were involved, the patients were qulttl 
aware of the offenders from prior experience, but either did not know 
how to avoid the food in all its forms or were not concerned enough about 
the aggravation of their urticaria to eliminate the food rigidly. 

In all cases, chronic urticaria due definitely to allergic reactions lo 
foods was relieved by elimination of the offenders. Since these fooclH, 
with the exception of milk, were not essential to an adequate diet, no 
nutritional deficiency was imposed on the patient by their exclusion. 
Antihistamines were used frequently as adjuncts to the dietary progrum, 
because of their effectiveness in affording symptomatic relief in moHI. 
instances. 

To assess the possibility of food allergy as the cause of chronic ul'll· 
caria, skin tests rarely are employed at the Mayo Clinic. We believe thnt. 
correlation between skin reactivity to foods and clinical sensitivity IM 
too poor to justify this type of investigation 14- 15• An added reason lol' 
impugning the value of skin testing in such patients is that 18 per conl 
of the 236 in this series had marked dermatographism. This alone would 
have invalidated the results of the skin tests in that scgment of thc totnl 
group 1·s. 

Seventy-three of the 236 patients had had extensive skin testing, 
usually elsewhere befare coming to the Mayo Clinic. In all but nino ol' 
these patients the skin test had given a positive reaction to onc m· mm·c1 
substances. Despite this, we were unable to find an instance in whkh 



394 G. R. GREEN, G. A. KOELSCHE AND R. R. KIERLAND 

this type of evaluation had helped elucidate the etiology or aided man
agement of the chronic urticaria. 

The pathogenesis of chronic urticaria is believed to be release of 
histamine from the mast cells into the skin, which causes vasodilatation 
and increased permeability of the vessel wall, resulting in erythema, 
edema, and local axon fiare 8 • Angioedema occurs if the histamine is lib
erated in the deeper loase subcutaneous tissues. The exact way in which 
this substance is set free has not been determined definitely. 

The antigen-antibody mechanism for histamine release is the one 
operative most frequently in other atopic dis-eases, but seldom is there 
proof of its action in chronic urticaria 1 • Many agents, including sorne 
commonly used drugs, bee and snake venom, egg albumen and, in sorne 
instances, stra:wberries and shellfish, are known to release histamine 
by sorne primary action on the skin without the presence of demonstra
ble 1 antibody. In fact, antibodies are rarely demonstrated in chronií! 
urticaria. 

It may be worthwhile to -entertain the concept that, in the great 
majority of patients with this disease, there is sorne as yet unknown 
common mediator which, because of its presence in either excessive or 
defident amounts consequent to any of a variety of nonspecific stimuli, 
sets off the chain of events culminating in histamine release and 
urticaria. 

In recent years, much inter·est has developed in serum permeability 
factors and their possible relationship to the onset and continuation of 
urticaria and angioedema. It has been postulated that, in certain indi
viduals, there is a lack of inhibitors of kallikreins 17 • As a result of this 
deficit, uncontrolled vasodilatation occurs in th~ skin with consequent 
urticaria and angioedema. 

WINKELMANN 1 has observed that the passage of time diminishe.s 
the reaction of chronic urticaria, indicating that the body is capable 
of controlling this reaction to sorne extent by itself. When the original 
fiare of urticaria occurs, it is important, he states, to supress this 
reaction completely and long enough for the body to reiect it. He states 
further that much chronic urticaria could well be avoided if thi.s approach 
were followed; a mínimum of 2 weeks of antihistaminic therapy after 
sub.sidenc~ of clinical signs, in his opinion, should go a long way toward 
achieving th is goal. 

The final portian of our study relates to the results of the various 
programs of treatment used elsewhere and subsequently at the Mayo 
Clinic for the 236 patients with chronic urticaria. Antihistamines gave 
th-e best results; 91 per cent of the patients who used them obtained 
at least sorne relief (table 6). In contrast, three fourths of the patients 
treated with elimination diets received no help at all. 

Steroids also produced a favorable respons-e in most patients who 
used them, but the percentage benefited was significantly smaller than 
the percentage benefited by th~ use of antihistamines. Most patients 
treated with steroids received them before coming to the Mayo Clinic, 
where they are rar.ely prescribed for chronic urticaria. Since antihista
mines affod. relief that is as good as or better than that offered by 
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TABLE 6 

.Trea.tment Programs 

F'atients treated Retmi1.R nl' t.t·11n.fml'nf. 

-----·---·-· 
.... J.;, SuppresHion, H<•tprul, Nnlu•IJI. 

\ 

Number Per cent per ccnt fl<'J' ('llll!. ~~1'1' 1'1'11 t 
Treatment 

----
Antihistamines ...... . 191 81 39 112 11 
Elimination diets ... . 108 46 7 19 74 
Steroids .............. .. 66 28 21 42 37 
Sympathomimetics . 30 13 40 fi() 111 
Tranquilizers ......... . 30 13 3 53 "" Desensitization ....... · 26 11 23 77 
Other .................. . 10 4 50 40 1U 

steroids in most patients, there seems to be no valid reason for UHirll( 
steroids with their greater potential for undesirable side cffcctH. 

Sympathomimetic drugs gave good relief in 90 per cent of pntil•nt.M 
who took them (table 6), but these were mainly patients with attuckH 
of extensive urticaria or angioedema managed successfully with CJ1Inc>
phrine during the acute phase. Patients with refractory chronic urticnrln 
may do well with a combination of antihistamines and ephcdrlnc•. 
Treatment with tranquilizers and desensitization was disappoint:lng, 
although tranquiliz·ers were used infrequently in the years conccrn1•c1 
in this study. 

Eliminative measures are to be preferred to desensitization in CtlKC'H 
in which inhalant allergem are incriminated etiologically. The patiPni 
must avoid ing-estion of implicated food.s or drugs and inhalation ol' 
offending air-born~ substances. Foci of infection or intestinal paraHit.~>H 
when of etio1og-ic importance must be erad'cated. 

CONCLUSION. 

Elucidation of the etiology and pathogenesis of chronic urti<!nrlfl 
continues to be a challenge to the clinical investigator. Although Rornc• 
basic facts have been established, many observations still dcmnncl 
explanation. When this is forthcoming it may con tribute materially i o 
the understanding of the large group of cases of chronic urtienrln 
presently classified as of undetermined etiology. Finally. even though 
the cauc;;e and mechanism of this disease are not well understood, ,., .. 
fortunately have available therapeutic agents, namely antihistam'nc•H, 
that make eff.?ctivc control of the condition possible in most in,:¡tnncwl", 
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PATOGENIA DE LA SENSIBILIDAD EPIDERMICA 

JOSÉ GóMEZ ÜRBANEJA (*) 

En la clínica observamos manifestaciones eczematosas con tudn• 
las características de ese proceso, que son producidas por sustanchllll dt1 
bajo peso molecular y muchas veces de constitución química senclllu, ,., •• 
sultado de la acción de dichas sustancias sobre la superficie cutám•n. JQn 
ese grupo de manifestaciones, unas son consecuencia de la acción d11 

la propia sustancia, de su calidad irritante o tóxica, otras de una nct.l· 
vidad que, por determinar, pasado algún tiempo, un aumento de la sen
sibilidad de la piel a las mismas, consideramos como ·sensibilizantc. I~n 
piel reaccionaría en·este último caso a una concentración de la sustan· 
cía muy inferior a la que es precisa para determinar la sensibilización. 
Cabe preguntarse qué mecanismo patogénico tiene este cambio reaccio
nal, específico y adquirido, de la piel. 

Para que se determine ese· cambio es preciso la acción de la sustan· 
cía sensibilizante sobre la superficie cutánea a una concentración m(
nima, variable para cada producto químico, teniendo lugar aun cuando 
la extensión de la superficie sobre que se aplica sea mínima, y no lo· 
grándola aun cuando la extensión sea grande si la concentración es in· 
ferior a la precisa. 

Pasado un cierto tiempo, período de incubación, variable según la 
sustancia y los sujetos sensibilizados, la nueva aplicación de la sustan
cia determina una reacción de carácter eczematoso a concentracionoA 
mucho menores. Esta reacción de carácter tardío se acompaña de unn 
serie de alteraciones histológicas que hoy sirven no sólo para calificar 
el proceso de la sensibilización en sí mismo, sino para diferenciarlo d'' 
la acción, similar desde el punto de vista clínico, que puede tener ln 
acción irritativa o tóxica de esa misma sustancia (por lo general a mn· 
yores concentraciones) o de otras sustancias. Aun cuando el acuerdo no 
es unánime (probablemente debido a la frecuencia con que las sustnn· 
cias ejercen una doble acción, a la vez sensibilizante y tóxica), carne· 
terizarían a la reacción eczematosa las alteraciones dérmicas, probabll'· 
mente iniciales, la espongiosis en la epidermis, más tarde la vesiculaclón, 
predominante en capas profundas del cuerpo mucoso, y la exocltoRhc 
de elementos monucleados, linfocitarios, en contraste con las leslonClM 
vesiculosas subcorneales, con componente leucocitario de tipo pollnu-

(*) Facultad de Medicina, II Cátedra de Dermatología. Prof. J. Gómez Orhllnetjn. 
Servicio de Dermatología de la Fundación Jiménez Díaz. Madrid. 
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clear, y la lisis de elementos celulares epidérmicos que se observan en 
la reacción a la acción de sustancias tóxicas. 

La difer·enciación sería difícil de establecer, por las razones dichas, 
si no se acompañase el fenómeno de la sensibilización de una generali
zación de la misma; es decir, que la totalidad de la superficie cutánea 
responde con la manifestación típica a la aplicación de la sustancia sen
sibilizante, a concentraciones bajas, desprovistas de acción tóxica o irri
tativa. 

Se ha considerado a este fenómeno reacciona! como asentado en la 
capa epidérmica, en contraste con lo que sucede con otras manifestacio
nes alérgicas, si bien, por lo que hoy sabemos, por muchas razones, el 
desarrollo de las manifestaciones en esa capa está lejos de conc·eptuar
se como exclusivo, y es muy posible que tenga tan sólo carácter secun
dario. 

Una vez establecida la s·ensibilidad perduraría toda la vida, o al me
nos un largo tiempo, en la mayor parte de los casos, aun cuando se hayan 
.señalado casos de remisión espontánea en el curso de pocas semanas. 

Esta secuencia, acción ext·erna sobre la piel, período de incubación 
o de latencia, pasado el cual la piel va a reaccionar bruscamente con la 
aparición de manifestaciones, que son expresión de un cambio frente a 
la acción repetida de la sustancia, permitiría en principio a considerar 
el fenómeno como un proceso de carácter alérgico (con su mismo rasgo 
específico), ya que la reacción se determina a la sustancia que ejerció la 
acción primera y no a otras, sin que los fenómenos de sensibilidad cru
zada, por comunidad de radicales químicos en su composición, a varias 
sustancias, ni los fenómenos de polivalencia (menos frecuentes de lo que 
se había supuesto) lo pongan en duda. 

Llamó, sin ~mbargo, la atención, desde un principio, que las sustan
cias activas no tenían las características de los antígenos conocidos has
ta entonces, y que, por otra parte, todos los ensayos encaminados a de
mostrar la existencia de anticuerpos, en la misma forma que se había 
logrado en otros procesos, daban r·~sultados negativos. Por otra parte, 
el tipo de reacción que se producía no tenía las características de las 
manifestaciones anafilácticas ni la de los procesos alérgicos en que se 
lograba la transmisión pasiva, ya que la aplicación de la sustancia de
borminaba una reacción al cabo de un cierto tiempo, más prolongado, lo 
que hacía hablar de una alergia tardía o retardada. Si queríamos vincu
lar las manifestaciones a un proceso alérgico no había más remedio que 
referirlas a un tipo distinto que no tendría otra analogía que la reacción 
tardía o retardada de la sensibilidad tuberculínica, o frente a toxinas o 
gérmenes bacterianos. Por ello se ha pensado que la sustancia sensi
bilizante podría determinar en el organismo la formación de otra que, 
puesta en ~videncia, permitiría demostrar que se trataba de un proceso 
alérgico en sentido estricto, de un conflicto antígeno-anticuerpo. 

Con la acción sensibilizante de la sustancia puede coexistir una ac
ción tóxica que facilitaría la primera; aquélla puede lograrse en todos los 
sujetos con sólo aumentar la concentración de la sustancia activa, aun
que no en todos se consigue. con la misma facilídad. Habría, . pues, suje
tos que se sensibilizan fácilmente y otros que lo son con dificultad, lo 
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I[Ue obliga a admitir (aun cuando prescindamos de fuct.oreH l{l'lll!t.lou• 
rnás evidentes en la distinta capacidad de los diferentes unlnmh•H Jl~u·n 
~cr· sensibilizados en el ensayo experimental) al menos unu prediKJioMwlc'm 
variable; serán factores coadyuvantes, aun cuando sean incHpcclllt!U" MI 
se quiere, los que la hacen posible y fácil en un número do sujlllol'l. 

Añádase a ·esto el que sujetos que son sensibles a detcrminaduiJ HII.M· 
tancias, sin embargo, no presentan manifestaciones pese al eonluclo I!OII 

las mismas, en los que la sensibilidad tiene un carácter l'l~gionnl, lwldHu4 
que no tienen fácil explicación, y que nos hablan de la comploJldud d,,¡ 
problema. Por otra parte sujetos sensibles presentan tun HÍIIo lllltlll· 
testaciones, pese al contacto continuado, en determinaduH (lJIOIHUI dt•l 
año, o en determinadas circunstancias, en probable relación eon l'nt,lo· 
res de realización o correlativos que hacen evidente el fenóml'no. 

El reiterado fracaso de demostrar de manera directa la ·:·xiHic•rwln 
de anticuerpos, y lograr, salvo excepciones, una transmisión pnHivn 1•11 
esta forma de sensibilidad, ha hecho pensar a algunos que un gr·upu d11 
las s·ensibilidades de contacto tengan su asiento en una alteracl(lll tlll· 

zimática (por ejemplo, en la sensibilidad a los metales). 
Hay, pues, la necesidad de demostrar la existencia de un meeu

nismo específico, alérgico, en la sensibilidad de contacto para comd
d;o;rarla como tal, y por ello analizaremos más adelante los resultadoH 
obtenidos en la demostración indirecta de las sustancias que ejercen In 
función de anticuerpos y las lagunas que esos resultados dejan aun par·n 
una afirmación rotunda en ese sentido. 

Por eso analizamos sucesivamente la calidad de las sustancias anti· 
génicas, las supuestas sustancias reactivas o anticuerpo-similares, el mo
canismo de la generalizacíón de la sensibilización, la posibilidad de logmr· 
una transmisión pasiva de la sensibilidad y los factores que contribuy1•11 
a que sea posible, así como la predisposición a la misma, y con ello SP· 
ñalamos cuáles son las lagunas en el conocimiento y qué hechos contm
dictorios observamos en estos estudios. 

Sensibilización. Agentes sensibilizantes. 

En la sensibilización por contacto se conocen mejor dos grupos de• 
sustancias activas, de fórmula química sencilla y de alto poder sensibl· 
lizante, y que son utilizadas con preferencia en los ensayos expcrimoll· 
tales. Por un lado, las representadas por el dinitroclorobenzeno, el picr·ll 
clorid y la prímula, y por otro, sustancias muy simples de carácter ml1· 
tálico como las sales de cromo, las de níquel, mercurio, etc. 

E~ ellas S€ ha querido reconocer una afinidad por los componcntmc 
tisulares, que se supone es precisa para que la sensibilidad tenga lugur. 
Actuarían así como haptenos, copulándose a sustancias más compl!1juH 
(del grupo de las proteínas) y dando lugar con ello a un neoantígeno qw• 
determinaría la sensibilidad a la sustancia hanténica. La protefnu., o 
parte de la misma, actuaría como sustancia vectora. sin que la miHmll 
fuera precisa en el fenómeno de demostrRción de la s0nsibilidacl vn 
producida. Ya en los estudios iniciales .se pudo ver cómo la sensibllldncl 
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se hacía a radicales químicos determinados, que, comunes a varias sus
tancias químicas, explicarían las reacciones cruzadas o de grupo. Serían 
falsas situaciones de sensibilidad polivalente, diferentes de las sensibi
lizaciones a distintos compuestos, menos frecuentes, éstas, de lo que se 
ha considerado hasta ahora. 

Las sustancias con capacidad sensibilizante estarían, pues, dotadas 
de propiedades que explicarían su fácil copulación a elementos celu
lares o tisulares para formar el antígeno más completo. Así algunas 
de ellas, como el formol y el cromo, son empleadas en los estudios his
tológicos en el proceso de fijación de los tejidos; otras tendrían de co
mún su capacidad para desdoblar derivados halogenados en medio alca
lino o para unirse a radicales amínicos. 

Habría, pues, una diferencia en la fórmula y en el peso molecular 
de los compuestos que determinan la sensibilidad y de los que la desen
cadenan una vez establecida. Así, la unión de sustancias químicas sen
sibilizantes a un aminoácido (por ejemplo, el caso del dinitrocloroben
zeno o el del níquel con la alanina) potencia su índice de sensibilización, 
y, en cambio, su unión a proteínas no es activa (incluso no tienen capa
cidad de penetración). Estudios de MAYER consideran que la diferen
cia entre la sensibilida:d tardía, del tipo de contacto, con la precoz, puede 
ser relacionada a la distinta formación del complejo antigénico con pro
teínas fibrosas en el primer caso, con proteínas globulosas en el se
gundo. 

En la sensibilización a sustancias químicas, especialmente en lo que 
se refiere a la sensibilización a sustancias de tipo metálico, que cabe 
considerar algo distinta, no sólo en cuanto a los caracteres morfoló
gicos de las lesiones clínicas, sino también en cuanto a su duración (cro
nicidad), por la persistencia de las mismas, aun suprimido el contacto 
(fenómenos cuya supuesta explicación no es el momento de considerar 
aquí), se ha estudiado la capacidad de penetración de las sustancias en 
la piel, ya mediante productos marcados con isótopos radiactivos, ya 
mediante su extracción de la piel, algún tiempo después de su aplicación, 
no encontrándose diferencias entre los sujetos sensibilizados y no sen
sibilizados. Sin embargo, en algunos estudios se ha atribuído la dife
rente capacidad sensibilizante entre el Cr. III y el Cr. VI a su distinto 
poder de penetración, y con ello a la posibilidad de alcanzar los extrac
tos epidérmicos más profundos, aquellos en los que se presentan inicial 
y más marcadamente las lesiones en el eczema de contacto. Respecto 
al contenido en cromo después de su aplicación sobre la superficie cutá
nea, unos estudios señalan que es el mismo y otros que es menor en el 
sujeto sensibilizado que en el normal, aun cuando una extracción del 
cromo no conjugado indicaría en estos últimos casos que el conjugado 
es el mismo (de ahí la posibilidad de que el no coniug-ado juegue un 
papel en la sensibilización, así como el reconocimiento hecho reciente
mente de que también el cromo Cr. III tiene capacidad sensibilizante. 

Actúe de una manera u otra la sustancia sensibilizante, y sea ésta 
la propia ·aplicada sobre la piel o la resultante de su acción sobre la 
superficie cutánea (sustancia resultado de una copulación), el hecho es 
que al cabo de un tiempo después de una aplicación o de varias (acom-



l'nluf{nllln .¡,, In ru•n111hllldnd t•phh'•l'lllh'lt 

pnimúo o no úc un .rc~nónwno úe "aufflu.mmcrung") so uomuolllt'lt h\ lilflll· 
Hibilidad. g~ta sen~ibil.izución tendría después de ese tiempo un mu·Atl· 
h!r g·eneralizado. 

Pero los hechos no son tan sencillos, puesto que se ha umnmtb•tulo 
que los sujetos sensibilizados no dan tan sólo una prueba do conttu1to 
positiva, sino que también reaccionan a la prueba intradórmi<llt, )llMtl\ 
prueba intradérmica (observada con compuestos metálicos como mm 
otros compuestos) es específicat y más sensible que la cpicutáncn, yn qtw 
un cierto número de casos dan positiva la primera y no la segundn. No 
habría, por otra parte, en la práctica de esta prueba el pdlgro du d11te•r·· 
minar una sensibilización activa. Se interpreta ese resultado cm tlotwut•· 
dancia con la idea de que la sensibilidad también afcctarht 11 In de•t·mll4, 
supuesto de acuerdo con la existencia siempre de lesiones hiMt.ol6trh,ttM 
dérmicas, consideradas como las más precoces. Las lesiones opi<Mt•ml
cas serían en ese caso secundarias, más o menos marcadas HI'Jl'Ún IH 
forma de aplicación de la sustancia, pero siempre resultado d<l unn tll'll· 
sibilidad dérmica primaria, o al menos de una reacción de la dot'tiiiM. 
También se ha interpretado esa reacción positiva dérmica como t'XJI1'11· 
sión de una doble sensibilidad, dérmica y epicutánea, que pueden COI•Xll'l
tir. La sensibilidad dérmica tendría también carácter tardío, como HO lm 
comprobado reiteradamente, y sería similar ·a la sensibilidad tubc•r·cm· 
línica. 

E:stos hechos están en concordancia con la falta de acción citotóxltlll 
directa del antígeno sobre las células epidérmicas sensibilizadas y con 
la necesidad demostrada de que la epidermis esté unida a la dermis ptU'It 
que se presenten las alteraciones características de la reacción do In 
hipersensibilidad. Sabemos, además, que la unión in vitro del antigr.no 
y de las sustancias tisulares no tienen capacidad sensibilizante, y que• 
es precisa su unión o copulación in vivo. 

Nosotros hemos observado algún hecho más, después de compro .. 
bar la sensibilidad por la vía intradérmica, y su negatividad en los ti'H· 
tigos, y es que si en esos sujetos sensibles, con pruebas epicutáneas y dér· 
micas positivas, inyectamos el antígeno adicionado in vitro con ".lxtrac
to.s epidérmicos, esa positividad a la inyección intradérmica no se pro· 
duce, queda anulada, y se hace positiva en esas mismas condiciom•H Hl 
la inyección se practica en un lugar en que anteriorment'J:l fueron inyc•tl· 
tadas suspensiones de leucocitos de procedencia sanguínea. Habría, PU''"• 
en la reacción a la prueba intradérmica, en suj~to sensibilizado, llllll 
posibilidad de neutralización de la misma por adición al antigcno dt• 
células epidérmicas, y por otro lado, su positivización, en esas condl· 
ciones, en presencia de leucocitos. 

Que esas pruebas intradérmicas no son resultado de una acción t.(,. 
xica ni que determinan una sensibilización activa, lo demuestra qm1 <•n 
los testigos, por un lado, son negativas, y que su ejecución no detcrmlnu 
un fenómeno de S·ensibilización, controlado varias semanas despuÚM. 

Estas diferentes reacciones, localizadas en la dermis o en la CJlid<W· 
mi.s, estarían condicionadas, para algunos, por el distinto caráctt•r· de, 
la sustancia vectora ~Schlepper), que de esa manera dejaría de S!'t' In· 
diferente y matizaría la reacción, en tanto que para otros sP-rfa tnn 

:m 
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sólo el órgano de la reacción, el órgano del choque, el determinante df~ 
la diferencia. 

Siguiendo otras vías es más difícil la sensibilización; ya hemos se
ñalado un resultado comprobatorio de lo afirmado ya hace ti-empo : la 
d~ficultad ~e la sensibili~ación por vía intradérmica, así como por las 
vzas ganglionar, subcutanea o venosa (aun cuando con las primeras 
es posible). Muy conocido y comprobado es el resultado de la sensibi
lización por la vía peritoneal cuando el antígeno es iny-ectado conjun
tamente con coadyuvantes, como el de FREUND> por ejemplo. 

Podría concluirse de estos hechos que la sensibilidad epidérmica se 
logra por acción de las sustancias in vivo sobre la epidermis, precisán
dose de la unión de éstas a la dermis. Que es precisa una copulación con 
determinadas sustancias, ya que con otras el tipo de sensibilidad sería 
distinto. Que sería preciso, cualquiera que sea la vía de la introducción 
del antígeno, que llegue a determinados niveles de la epidermis para 
que se presente el fenómeno. 

Que existiría una sensibilidad dérmica tardía, diferente o idéntica a 
la epicutánea, que daría una prueba negativa con la mezcla del antígeno 
con elementos tisulares y que en cambio se positiviza de nuevo en pre
sencia de leucocitos sanguíneos. 

Generalización de la sensibilidad. 

Si la sensibilidad que se determina por la aplicación del antígeno 
quedase limitada a la zona de acción del mismo, los problemas serían 
muy distintos de los que plantea su generalización, es decir, la determi
nación de una capacidad de reacción de la totalidad de la superficie cu
tánea. Ya hemos dicho que en algunos casos, reducidos, esa sensibilidad 
es más manifiesta o exclusiva en una zona limitada de la superficie cutá
nea, fenómeno o resultado que no tiene fácil explicación en el conjunto 
de nuestros conocimientos. 

En un principio, dada la consideración de que la sensibilidad era epi
dérmica, se pensó que se propagaba por contigüidad, de unas células 
epidérmicas a otras. Ensayos sucesivos, a veces contradictorios, han ve
nido a demostrar, de manera indudable,que esto no sucede así. La inci
sión circular de la piel alrededor del punto de aplicación de la sustancia 
antigénica, cuando es suficientemente profunda, impide el fenómeno de 
la generalización de la sensibilidad. El intento de sensibilizar sobre un 
islote cutáneo, unido al resto del organismo únicamente por un pedículo 
vasculonervioso, no tiene resultado. Este hecho experimental no estaría 
en contradicción con la concepción primitiva, la de la propagación por 
contigüidad, pero se anula ese supuesto con la demostración de que la 
aplicación de la sustancia sensibilizante sobre cualquier punto del resto 
de la superficie cutánea determina la sensibilización del islote cutáneo, 
preparado en la forma mencionada. El aislamiento, por tanto, de una zona 
de piel libre de sus conexiones epidérmicas con las células próximas no 
impide que llegue a ser sensible. 



1 'ni, '1{"11111 ,¡,, In N4111HI htlidn.d ••pldc>l'tll it•tt 

Cuuúdo el islote e uláneo q uedu unido al re~::~ lo do lu piel por un JllWII t" 
t·ul.ítnco, la sensibilización generalizada tiene lugar por la uplle~u:lón dtd 
antígeno sobre aquél. La diferencia en la preparación tócnicu en tll!lltl 

~~aso, respecto al anterior, sería la conservación de alguna1::1 conexioneN 
linfáticas. Esa propagación tendría lugar a través de ellas, lo que Ho con· 
firmaría por la experiencia de que extirpados los ganglio1::1 rcglonultl• 
<:orrespondientes a la zona que es sometida a la experiencia, no Ho }lt'tl· 
senta la sensibilización, si la intervención es realizada en lo~:~ primot'OM 
días, y lo hace en un número creciente de casos a medida que l:ltl rutu.rd11 
ese momento. La sensibilidad, por tanto, tendría lugar con la purtidpu· 
cicón del sistema linfático. 

Que la sensibilización no se produce en la superficie cutánon, Mino 
que está condicionada por un factor reactivo que procede del roMt.o dnl 
organismo, y que debe llegar a la piel, lo demostrarían las experimwhLH 
de injertos en animales gemelos y en sujetos gemelos univitelinot~; únh~n 
circunstancia en que puede esperarse que la piel injertada no sea ollml· 
nada. Entonces se observa que la piel trasplantada se comporta inmuno
lógicamente, frente a la sensibilidad, de la misma manera que la plt•l 
del receptor. Si un trozo de piel de un animal u hombre donador, reactiva, 
y procedente, por tanto, de sensibilizado, es trasplantada a un animal 
o sujeto normal, no sensible, pierde su sensibilidad en días sucesivo~:~, 
Por lo contrario, la piel de un sujeto normal trasplantada a uno sensible, 
reacciona a la aplicación sobre ella de la sustancia antigénica. No residi
ría por tanto en las células epidérmicas la sensibilidad, sino que teniendo 
lugar en las mismas una reacción, sería debida a la aportación de un fac· 
tor que la condiciona y procedente del sujeto sensible. 

Estos hechos quedan comprobados con el comportamiento de los ani
males parabiosados, ya por conexión entre distintos órganos, ya por 
sutura cutánea; el animal no sensibilizado participa en este caso de In 
reacción frente a la sustancia sensibilizante del animal emparejado. Unn 
vez suprimida la parabiosis, continúa reaccionando durante unos diufl, 
para agotarse más tarde esa capacidad de reacción. 

Factor de reacción ( anticuerpo-like). 

La producción de una sensibilidad que no queda limitada a la zonn 
de aplicación de la sustancia, sino que se generaliza y la posibilidad do 
la transmisión pasiva de esa sensibilidad (aun cuando se haya obtenido 
en un número limitado de casos, como veremos después) hace pcnHat' 
en la producción de una sustancia que tenga las características de IoM 
anticuerpos. 

Su investigación in vitro en el suero, ya mediante pruebas de fijación 
del complemento, mediante la aglutinación o la hemolisis, ha dado t'ü· 

sultados siempre negativos, aun cuando recientemente algunos autor'llH 
hayan demostrado que en casos de sensibilidad al cromo, frente a HU 
agregación a los glóbulos rojos, pueda demostrarse in vitro la existcnciiL 
de sustancias reactivas circulantes. 



El ensayo experimental de sensibilización por vía intraperitoneal 
frente a cuerpos químicos de bajo peso molecular, con la adición de un 
coadyuvante (teoría hapténica) determina la aparición de una sensibi
lidad ,generalizada que permite, como veremos después, demostrar que 
la sustancia activa, aun cuando esa demostración sea indirecta, reside · 
o está vinculada a los linfocitos obtenidos en el exudado peritoneal. Sólo 
se demostrarían sustancias activas en el suero cuando simultáneamente 
se produce una sensibilidad de tipo precoz. De la misma manera se de
muestra en las células linfáticas de ganglios, bazo y timo esa sustancia 
activa condicionadora de la sensibilidad tardía del tipo de contacto. De 
ahí que, como veremos, todos los ensayos se han dirigido a demostrar la 
posibilidad de la transmisión pasiva utilizando las células linfocitarias. 

Otros argumentos en favor de estas afirmaciones se podrían encon
trar en el conocimiento histológico de la infiltración y exocitosis en la 
epidermis, en la típica lesión ezcematosa, por linfocitos, pese al carácter 
agudo o subagudo de la reacción, así como por el asiento de las lesiones 
principales en las zonas más profundas de la epidermis, en contraste con 
las más superficiales que se producen en la acción irritativa o tóxica, 
inespecíficas, sobre la piel. También en la participación de los ganglios 
en los casos de sensibilización, con comprobación de alteraciones histo
lógicas, cabe encontrar otro argumento. 

Puede agregarse a ello la afirmación de algunos de que la inyección 
de leucocitos potencia el fenómeno reacciona! epidérmico, así como la 
demostración de la distinta calidad entre los linfocitos en el animal sen
sibilizador y no sensibilizado, en el cultivo. 

Interés en este mismo sentido tienen los intentos de desensibilización 
específica por la aplicación sobre la superficie cutánea, o por inyección 
intravenosa, del compuesto químico, ya que en uno y otro caso se con
sigue reducir o anular la sensibilización, sin que se pueda decir si en el 
segundo caso se determina por saturación del anticuerpo o por produc
ción de anticuerpos bloqueantes. 

Las células linfocitarias de sujeto o animal sensibilizado captarían 
mayor cantidad de antígeno in vitro> según se demuestra con uno mar
cado con isótopos radiactivos. Los linfocitos en ese caso se lisan con 
más facilidad in vitro> y aumentan durante la fase de sensibilización, 
según otras experiencias. 

Transmisión pasiva de la sensibilidad. 

El lograr la transmisión pasiva de la sensibilidad sería la prueba con
cluyente de su vinculación a un mecanismo alérgico específico. Dado que 
no ha sido demostrada la existencia de anticuerpos séricos, salvo las 
aisladas afirmaciones mencionadas, todas las investigaciones se han di
rigido a su demostración, aun cuando sea con pruebas indirectas, en los 
elementos del sistema linfático, que se han demostrado como precisos 
en la producción del fenómeno de la sensibilización. 



~e trata, Hin embargo, en el intento Je dcmoHI.r'u.t· uuu l.t'U.IIHIIII~It'lu 
pasiva a la sensibilidad de contacto, de difcrcncial'lu. do unn. lit'llliílJIII· 
zación activa que se haya podido producir por ::;cr ell:luHtruto dtl lu tr'IUII1· 
rni::-;ión portador de un principio activo de sem;ibilización. NH {lHt.u unn 
de las principales objeciones que se han hecho a mucho::~ de loH oiiHn.ywc 
que se han considerado como positivos en la transmisión JlUHivu. ltwltuw 
es preciso prescindir de una prueba previa en el probando (Jllll'll Ho¡.cut·l· 
dad de que no estaba ya sensibilizado) dado que su cjecueión JllWdtl In· 
ducir a una sensibilización, que se podría haber considcmdo eorno l'tlHIII· 

tado válido de la segunda experiencia. 
El primer ensayo logrado fue el de LANDSTEINEH., al t~enHibill:.<~tll' ni 

cobaya por vía peritoneal, con un conjugado de la su::~ tan el u qul111ltm, 
con estromas eritrocíticos y bacilos tuberculosos, y demo::;tr·¡u• q 111' c•l 
exudado peritoneal de esos animales era capaz de transmitir puHivu.nu•n· 
te la sensibilidad a otros animales. 

Este mismo resultado se obtuvo utilizando bazo, timo o .gu.uglioH 
siempre que las células linfocitarias no estuviesen alteradas, ya quu Ht• 
demostró que su calentamiento podía hacerlo fracasar. Era prcciHo Jt!Ll'll 
lograrlo una cantidad mínima de células. Todas las experiencias se hl· 
cieron por vía peritoneal, ya que por otras vías no se obtenían resultadoH 
positivos, y en algunos conseguidos con el empleo de la vía intradérmiea 
se objetó que los elementos celulares eran vectores de un factor senHI· 
bilizante activo. 

Esos resultados y la modalidad de la prueba positiva equipararon Ju. 
sensibilidad de contacto a compuestos químicos de bajo peso molecuhu·, 
a la sensibilidad tuberculínica, si bien en ésta se conseguía un resultado 
positivo en inyección intradérmica o por otras vías. 

Ensayos en el hombre, realizados por EPSTEIN, demostraban múH 
tarde la positividad de la transmisión por vía intradérmica para la sen
sibilidad de contacto, pero era preciso que el número de células emplon· 
das en la transmisión fuese una cantidad elevada, que el alergeno tu· 
viera un alto poder sensibilizante, que hubiese determinado un alto gm
do de sensibilidad y que el animal receptor fuese susceptible de una seu· 
sibilización activa {calidad inmunitaria del mismo), así como que htH 
células empleadas no hubiesen sufrido alteración alguna. Condición cHt.lt. 
última que contrastaba con la posibilidad de transmitir la sensibilidad 
tuberculínica pasivamente con un eluído de linfocitos (LAWH.ENCE). 

La sensibilidad transmitida de esa forma tendría tres modalidudoH 
de reacción: su agotamiento al cabo de unas semanas, su persistencia du
-rante un tiempo prolongado, y una tercera modalidad bifásica, en quo, 
agotada la sensibilidad en su primera fase, volvía a reaparecer y per::;iH· 
tir durante algún tiempo. En estos dos últimos casos, difíciles de ex
plicar, no se consigue anular la objeción (aun cuando se haya pre::;cin
dido de tests anteriores en los receptores) de que puede tratarse de unu 
sensibilización activa, determinada por algún factor incluido en los lin
focitos inoculados. 

Ya hemos señalado cómo el papel que juegan los linfocitos cstubn 
corroborado por su presencia en las alteraciones histológicas, en la l'CIW· 
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ción eczematosa, por las alteraciones ganglionares y por hechos expe
rimentales más recientes, como es su distinto comportamiento según el 
animal sea sensible o no, por su desaparición rápida en el animal sensible, 
en tanto en el animal normal se acumulan en el bazo y en el hígado (lo 
que se logra evidenciar por estar marcados con sustancias radiactivas), 
técnica que permite también demostrar su acumulación en la zona de 
aplicación del antígeno. En todo caso, en la transmisión pasiva de la sen
sibilidad se trata de un fenómeno específico en relación con una estruc· 
tura química determinada. 

El distinto resultado de los ensayos de transmisión pasiva puede 
explicarse, en el caso de su fracaso, porque no exista el factor transfe
rencia (anticuerpo like), porque liberada esa sustancia no sea activa 
pasado algún tiempo (importancia de este factor en la realización de la 
transmisión pasiva) o por pérdida del mismo por agotamiento. En con
trapartida, los resultados positivos, que hicieran creer en una transmi
sión pasiva lograda, se podrían justificar por producirse una sensibili
zación activa, o por la acción de un factor inespecífico que exaltara la 
reacción frente al antígeno. 

Por eso tienen interés los estudios de las alteraciones histológicas de 
las reacciones obtenidas en la transmisión pasiva; en unos se refiere que 
esas alteraciones son equivalentes a las observadas en la acción tóxica 
de las sustancias (¡ !) y en otros que las alteraciones son esencialmente 
dérmicas, dato este último que viene a corroborar ideas más recientes, 
como hemos dicho, del mecanismo de la sensibilidad de contacto. 

La participación del sistema linfático quedó demostrada por los en
sayos de FREY~ si bien es discutible cuál es su función en la formación del 
factor transferencia: si se produce en el mismo, en los ganglios; si per
mitiendo éstos el paso de la sustancia antigénica se produciría en otros 
lugares, o si formada en los ganglios una nueva sustancia ésta sería la 
inductora de su formación en otros lugares, explicándose así el hecho de 
que la extirpación ganglionar, diez días más tarde de realizada la acción 
sensibilizante, no detiene la producción de la sustancia determinante de 
la sensibilización. En referencia a este punto, se ha querido hacer jugar 
un papel al sistema nervioso, de lo que nos ocuparemos más adelante. 

Como sabemos, la sensibilidad no lo es sólo a la prueba epicutánea, 
sino que también se demuestra una sensibilidad dérmica, que en algunos 
casos, como en las sensibilidades a metales, es más constante. En este 
caso es también posible obtener una transmisión pasiva a esa sensibili
dad, en tanto la ejecución simultánea de las pruebas con antígeno solo 
o de antígeno con inyección previa de leucocitos, realizadas a la vez en el 
probando, nos han dado un resultado negativo de la primera y positivo de 
la segunda, salvando de esa manera las objeciones de que sea esta última 
producto de una acción tóxica o de una sensibilidad previa de tipo activo. 
La reacción tiene un carácter tardío equivalente a la reacción tubercu
línica. Ya HAXTHAUSEN obtuvo un resultado positivo a la transmisión 
por vía intradérmica, pero lo interpretó como resultado de una sensibi
lización activa, ya que la refirió a una generalización de la sensibilidad. 
Recientemente, MENEGHINI ha intentado transmisiones pasivas por in-



· .Yt•eción intradérmica y patch test, con resultado negativo; C.ll unt.lt:t~IIIJ 
lo aplica mezclado con suero. En nuestros ensayos, cuando iny(lCt.lunuM 
una mezcla de antígeno y epidermis, hecha previamente, en el IUI{Ill' tlll 

que han sido depositados los linfocitos, vemos que la reacción no Uunt~ 
lugar, sin que tengamos una explicación para ello. Esa mezcla uUll:t.IUht 
pensando que empleábamos el antígeno más completo, formado Jlot' 
la conjugación de esos elementos, impide o hace negativa la prueba qua 
antes era positiva con la aplicación del antígeno metálico t~obrc lu in· 
yección previa de leucocitos (ya hemos señalado cómo de la mhmm mu· 
nera se negativiza la prueba del antígeno en inyección intradérmica con 
esa mezcla en el sujeto sensible). 

Tenemos, pues, que existe· un factor transmisible contenido on IoM 
linfocitos que ejercería la función del anticuerpo en los casos de senMI· 
bilidad epicutánea o dérmica de tipo retardado, frente a sustancias qul
micas de peso molecular bajo. Que ese factor es vectado a la piel, ya CJUtl 
no se encontraría en la misma. Que la piel sí parece ejercer una fund(m 
en tanto presta a la sustancia sensibilizante una capacidad de sensiblll· 
zación en relación con su acción sobre la epidermis. Que la inyección in· 
tradérmica (positiva en el sensibilizado), sin embargo, no determina JIOI' 

lo común una sensibilización de tipo tardío en el probando normal, como 
lo prueban la inocuidad en este sentido de las inyecciones, y la falta do 
una sensibilidad epidérmica en dichos sujetos, ya que la prueba epicutá· 
nea es también negativa semanas más tarde. 

Factores de realización. 

No se suele considerar a la sensibilización de contacto como unn 
atopía, dada la posibilidad de que todo sujeto pueda ser sensibilizado. 
De ahí se ha pasado a pensar que todo el problema está en la reacción o 
conflicto entre la sustancia sensibilizante y la producida con los caracto· 
res similares a los anticuerpos. Sin embargo, se conocen estados de sen· 
sibilidad epidérmica que no se acompañan de manifestaciones clinicaH, 
pese a que no cabe excluir el contacto con las sustancias activas. Sabe·· 
mos también que si muchos sujetos se sensibilizan con facilidad, otroK, 
en cambio, lo son muy difícilmente. Además, y desde un punto de vistu. 
experimental, conocemos animales que nos son útiles en los ensayos por· 
su posibilidad de sensibilización, en tanto que otros no pueden ser em
pleados por su total resistencia. De ello puede deducirse que aun cuando 
hagamos asentar el núcleo de la sensibilidad epidérmica en una reaccUm 
de tipo alérgico, ésta se halla condicionada en su realización por distin
tos factores, unos dependientes de la calidad, modo de acción y concen
tración de la sustancia sensibilizante, otros relacionados con caractc· 
rísticas determinadas de los sujetos que pueden sufrir la sensibilizu
ción y que pueden ser simplemente adjetivos y funcionales, o ya de cn
rácter constitucional. Sería, pues, preciso analizar sistemáticamentt• 
cuáles son esos factores de realización que hacen posible que la somd· 
bilidad tenga lugar, y que se produzca el fenómeno de la reacción, 1..«1 
mismo cabe decir, aunque en menor grado, respecto a la transmlsl6n 
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pasiva, sólo realizable en animales de ciertas características inmuno
lógicas. 

Hemos hecho ya mención a los factores referibles a la acción de la 
sustancia s_e,nsihiilzan~e, a su calidad, a la necesidad de que actúe a una 
concentracwn determmada, a sus condiciones físicas de solubilidad, a 
su acción irritativa o tóxica simultánea (posibilidad de obtener una sen
sibilización en todos los sujetos aumentando la concentración de la sus
tancia, lo que estaría algunas veces en función de su acción irritativa, 
que facilita la sensibilización). 

Por parte del organismo, las características anatómicas de la super·· 
ficie cutánea, el mayor o menor grado de espesor de la capa córnea (lo 
que es evidente en el distinto grado de labilidad, frente a la sensibilización, 
de las distintas zonas de la piel, según su espesor), la mayor facilidad 
cuando esa capa está lesionada por acciones mecánicas (raspado, lija
do, etc.) o por acciones químicas, condicionan al menos la mayor o me
nor facilidad para la sensibilización. Pero también juegan un papel en 
este sentido las condiciones fisiológicas de la cubierta cutánea, su poder 
más o menos marcado, según los sujetos, para neutralizar la acción de 
las sustancias alcalinas, aplicadas sobre la misma; su mayor o menor 
contenido en agua y grasas, lo que influye según las características de 
solubilidad de las sustancias activas, en su poder de penetración y con 
ello de sensibilización. 

Añádase a esto la acción que puede ejercer la existencia de determi
nados trastornos hormonales, o la calidad de las diferentes dietas, así 
como de las influencias climáticas o estacionales. La influencia de ca
rácter inespecífico de las alteraciones nerviosas, en tanto las secciones 
de los nervios cerebroespinales, o del simpático, no impiden el fenómeno 
de la sensibilización (ya sabemos que no se produce la sensibilización 
a partir del islote cutáneo, aun cuando conserve sus relaciones nerviosas, 
en tanto le faltan las linfáticas). Hay una influencia de los estimulan
tes o depresores nerviosos sobre la reacción, sobre el fenómeno reaccio
na! y no sobre su producción. En clínica es conocido el hecho de la in
tensificación y puesta en evidencia de los síntomas por influjos neuro
psíquicos o psicosomáticos en el ezcema. El sistema nervioso no j~garía 
papel alguno como vía centrípeta o centrífuga en la sensibilización. 

Que las condiciones del sujeto tienen un valor se demostró por MIEs
CHER incluso frente a la acción de las sustancias tóxicas sohre la super
ficie cutánea, ya que su dintel de acción sería también distinto de unos 
sujetos a otros; no habría, pues, una acción tóxica uniforme. 

Y con ello se plantea la existencia de factores de carácter genético 
que puedan hacer posible la sensibilización o que su realización sea más 
fácil o difícil. Ya hemos citado el distinto comportamiento de los dife
rentes animales a este respecto, expresión de unas características cons
titucionales de tipo inmunológico. Incluso pueden obtenerse camadas de 
cobayas sensibles o resistentes a la sensibilización. Ya en el hombre se 
q,dvierten esas diferencias según las razas, así como la que ejerce el dis
tinto estado del sistema reticuloendotelial, evidenciable en procesos pa
i:ológicos que afectan al mismo. 
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AUTOSENSITIZATION AND SKIN DISEAHT•JH 

Oharles D. CALNAN 

Professor of Dermatology in The University of London. The Instituto of llt•l'lllllltolto¡n· 

St. John's Hospital for Diseases of the Skin, London, Engln.ntl. 

The idea of autoimmunisation to a skin antigen is not a ncw ont'. 
Dr. Arthur WIHITFIELD (1921) put forward such a suggestion to l!Xplnln 
three observed phenomena in the skin, two being in regard to thc Hlll't~tul 
of eczema. The first was that an area of eczema, such as frequently o<l· 
curs on the lower leg, may spread extensively in a symmetricalll' diH· 
seminated pattern over the arms, head, neck and trunk, whethcr m rc•H· 
ponse to trauma, oras an adverse reaction to local applications, or spon
taneously. The second was that when the serous fluid from an arou ol' 
acute exudative eczema is allowed to flow over previously unaffect<1d 
areas of skin the latter may after a short interval exhibit eczema; and 
the third was a papular and urticaria! eruption following traumatic hml· 
matomata in the skin. All of these phenomena are widely accepted uH 
clinically observable facts, but there is no agreement as to their intor··· 
pretation. 

The distinction between cutaneous and systemic diseases has bccomt~ 
increasingly blurred in recent years and it seems likely that only truu
matic, infective, congenital, neoplastic and sorne degenerativa disordm·H 
will be regarded as purely cutaneous. A high proportion of the othc•t' 
dermatoses, many of whose aetiology is unknown, such as eczema, JI. 
chen planus, psoriasis, dermatitis herpetiformis and so on, are almoHI 
certainly systemic affections. Autoimmunity is currently the most faHh· 
ionable concept of their pathogenesis. Certain criteria have been lultl 
down by 'WITEBSKY et. al. (1947) for the establishment of autosensithm· 
tion, while those of WAKSMAN (1959) are even more rigid. One may HILY 
at once that these criteria have not been satisfied in relation to any sin· 
gle skin disease, even though the list of possible autoimmune dermatoHtllf 
is quite a long one - including lupus erythematosus, scleroderma, dtll'· 
matomyositis, polyarteritis nodosa, eczema, urticaria, psoriasis, pyo
derma gangrenosum, allergic vasculitis, chronic anular erythemaH, nlo
pecia areata, vitiligo and sorne of the bullous diseases. I shall purpoHoly 
omit any discussion of lupus erythematosus and the related so-eullc•cl 
collagen diseases ·because this subject has been so extensivcly cowt•t•cl 
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in the medicalliterature, although I shall refer to sorne work on derma
tomyositis. 

Eczema 

Sorne attempts to provide evidence of auto-sensitization in the types 
of eczema patients described by WIHITFIELD} have been made by TEM
PLETON et al. (1949) and CoRMIA and EsPLIN (1950). Their experimenta 
consisted of skin tests with autologous serum, leukocytes and skin ex
tracta. The latter were either human dander or aqueous extracts of 
ether.washed scales. Equal proportions of immediate and delayed type 
reacbons were obtained, the percentage of positive reactions varying 
from 20 to 80 per cent (EsPLIN and CORMIA} 1951). The antigen, however, 
was not characterised and its "purity" remains in doubt. 

Evidence that antibody to skin can be produced has been given by 
HECHT et. al. (1943) and VOISIN and MAURER (1955) in rabbits, by PARISH 
(1961) in pigs, and by RosENTHAL et al. (1958) and WILHELMJ et al. (1962) 
in guinea-pigs. The latter authors found that sensitization was associa
ted with damage to skin and hair. Occasional positive reactions .ha ve 
been obtained in dermatitic swin with fluorescein labelled globulin 
staining. 

A fresh approach from the immunological point of view has now been 
made by PARISH (1961). He defines autosensitization as "sensitization 
of the body, by circulating antibody, or delayed cellular type reaction, 
or both, to constituents of its own tissues". The antibody or cellular 
agent is cytotoxic, although it could possibly passively sensitize skin 
cells, which later react to antigen (perhaps liberated from damaged 
skin). The problem was to isolate an antigen or antibody. This was 
achieved in four out of eighty one patients with exfoliative dermatitis 
or widespread dermatitis by PARISH} RooK and CHAMPION (to be publish
ed). The serum antibody could only be demonstrated during periods of 
active spread of dermatitis. This antibody would agglutinate particles 
coated with skin extract, and was cytotoxic to human epidermal cells. 
The agglutinating effect but not the cytotoxication was inactivated by 
heating to 56°C. The agglutinating antibody could be absorbed out by 
f.pidermal cells. The antibody produced a wheal and fiare in both the 
patients and in normal individuals. The cytotoxic effect could be de
monstrated on fresh sections and tissue cultured cells. The antibody 
is present in the gamma-globulin fraction, is inactive at 4°C. and requi
res thr presence of complement. These studies appear to be fairly con
clusive evidence of the presence of an autoantibody to skin antigen, •but 
the positive findings in only 4 out of 81 patients suggest that it is unli
kely to be the causal mechanism of the generalization of ezcema. 
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Urticaria 

SHELLEY and FLORENCE (1951) describcd sorne intcrcsting findlnJCM In 
a patient with intractable urticaria and a chronic mycotic infcctlnn IU4· 
sociated wibh sensitivity to trichophytin and other fungal antigmtH. 'f'lw,v 
were able to show that the patient's red blood cells werc coatcd wlt.h Uw 
fungal antigen, and that these cells produced a positive immodlah' l'f1· 
action in the skin. The urticaria was controlled by contimH'd tl'C'Ilt.mt•nt 
of the fungal infection. JADASSOHN (1961) had sceen a similar JIILt:lt•nt, 
Many antigens can be coated on to red cells in this way, buM MUdt l't•lll'· 
tions are not genuinely autoimmune. 

Fluorescein labelled globulin has also ·been detected in the lllMinnM ul' 
at least one case of 'spontaneous' urticaria lesions, although it m ay hit Vt' 

been associated with lupus ehythematosus, an accepted autoimmun11 
disorder known to be sometimes associated with urticaria. AlthoUJCh tht~ 
cause in a high proportion of patients with urticaria is not identiflcll, lt 
is likely that non-immunologic mechanisms form their basis, although ll 
small number may be autoimmune (CALNAN~ to be published). 

Pyoderma gangrenosum 

It has long been suspected that ulcerative colitis could be an auto· 
immune disorder. LoNG et al. (1964) have recently investigated twu 
patients with pyoderma grangrenosum and ulcerative colitis, one ot' 
whom had hypogammaglobulinemia. They showed delayed hypersensl
tivity to the intradermal injection of their own leulwcytes, although 
the proportion of lymphocytes in the dose is not given. Autogenoufl 
skin grafts were rejected, but such rejection did not occur if the graft 
was previously rinsed in hydrocortisone acetate. These experimenta, 
although interesting, cannot be regarded as conclusive. In our deparl· 
ment, one similar patient investigated to date did not show any dermal 
sensitivity to her own lymphocytes (TuRK~ personal communication 
1964). 

There are many patients with a condition indistinguishahle from 
pyoderma gangrenosum, but who never have any evidence of colitis. 
Since the condition is not infective and is steroid responsive it would 
be worth pursuing an autoimmune basis. 

JuveniZe cirrhosis 

It is now believed that juvenille hepatic cirrhosis (also known aa 
lupoid hepatitis, plasma cell hepatitis or active chronic hepatitis) is an 
autoimmune disorder. It is not infrequently seen in association with 
ulcerative colitis which is thought to be similar aetiology. 

SARKANY (to be published) has recently drawn attention to the fUI· 
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sociation of certain skin lesions with this disease. The eruption consi¡;tJ:¡ 
of scanty or widespread inflammatory popules which become haemorrha
gic and crusted, and finally resolve leaving small white depressed scars. 
Histologically, the epidermis contains a crater filled with a plug of 
hyperkeratosis. The dermo-epidermal junction shows patches of fibri
nous material, which is also present round the capillaries. There is amo
derate infiltrate in the upper dermis round the small vessels, consisting 
of lymphocytes, histiocytes and eosinophilleukocytes. Laboratory find
ings include hypergammaglobulinemia, eosinophilia and the presence of 
antinuclear auto-antibodies. 

SARKANY considers that these skin lesions are a replica of the process 
which is occurring in the liver, which usually shows a heavy infiltration 
of the portal spaces by mononuclear cells, histiocytes and eosinophils, as 
well as parenchymal degenerative changes. 

Ohronic annular erythemas 

The aetiology of most cases and types of the so-called chronic an
nular erythemas is quite obscure. But there are three clinical associa
tions wich ha ve sug.gested that they may well be hypersensitivity pheno
mena. One is their relationship to fungal infections and trichophytin sen
sitivity, of which there ha ve been many reports in the literature. The se
cond is the association with interna! malignant disease; and the third is 
with an auto-immne reaction to breast secretion. GAMEL (1952) first 
suggested this in a patient with carcinoma of the breast, who had a 
widespread eruption which he labelled erythema gyratum repens. The 
eruption cleared after surgical removal of the cancer. Gold's patient 
with bronchogenic carcinoma, reported by SCHNEEWEIS (1959) had an 
identical eruption, which also cleared after X-irradiation and involution 
of the tumour. More recently, GoLD presented a further case (1964) 
in whom the skin eruption completely cleared after surgical excision of 
a carcinoma of the lung. Similar cases have been described by PURDY 
(1959) DUPERRAT et al. (1961) , VAN DIJK {1961) and WOERDEMAN (1964) . 

Of .greater interest, however, is the patient described by SHELLEY 
and HuRLEY (1960). She was a woman of 28 with a five year history of a 
universal spreading gyrate erythema of the same type, associated with 
progressive cystic adenomatous hypertrophy of the breasts and gene
ralised hyperpigmentation. The eruption was pruritic and with an urti
caria! border. Laboratory studies showed a blood eosiniphilia of 32 %, 
a sedimentation rate of 32 mm./1 hour, hypergammaglobulinaemia 
(2.41 mg. per cent) as well as a positive L. E. cell test anda false positive 
serology test for syphilis. Furthermore, they were able to demonstrate 
by means of the tanned red cell agglutination technique a specific, cir
culating auto-antibody to the material from the cystic breast tissue. 
Normal patients did not show this antibody, nor would extracts of nor
mal breast tissue react with it. Surgical removal of almost all the hy
pertrophic breast tissue resulted in considerable amelioration of the 
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cruption, and thc re¡.¡iquul demcnt was control! ·d .vilh ¡¡lc•mldH. All 
thc laboratory changes reverted to normal cxccpt fot· JWI'HiHic•tu•c• ol' 
lhe auto-antibody to the breast tissue. 

Dermatomyositis 

Although dermatoyositis does not have a spccial prodllc•c~tlon l'or 
any particular age group, ·being encountered equally a~:~ oft.ün In C!hll· 
dren as adults, it is now appreciated that when thc disc~uso b•glmc In 11 

person over forty years of a.ge, there is a strong suspicion thnt. lt wlll 
be associated with interna! carcinoma. It is even suggested thu.t. thiH wlll 
be found in every instance after middle life if a meticulous uutopM,Y 1~ 
carried out. CURTIS et al. (1952) :first suggested that thc rdut.lomchlp 
between the cancer and dermatomyositis might be immunologicnl. 1 )1'1' 

matomyositis may remit with ablation of the growth and relupHo wll h 
its recurrence, and hence may be dependant on sorne tumour JH'mhwt, 
The most striking facts, however, are that the tumour precedes thll dcll'· 
matomyositis and that the cancer is almost invariably fatal evcntunlly. 

GRACE and DAo (1959) studied a patient with dermatomyositis uud 
carcinoma of the breast. An aqueous extracted filtrate of the homogc'" 
nised tumour produced an immediate type positive reaction whcn in· 
jected intradermally in the patient, but not in control subjects. Thc~ un· 
tibody could be passively transferred. The antigen was not present in Uw 
patient's own normal breast tissue. CURTIS et al. (1961) reported simihu· 
findings in a patient with dermatomyositis and bronchogenic carcinomn, 
toan extract of•which she gave a positive immediate type reaction on in· 
tradermal injection. The passive transfer test was also positive. Poly· 
saccharide tumour antigens are now thought to be commonly prcsent. 
in neoplastic tissue, and auto-antibodies may result from them (MAJ\A· 
RI) 1958), but there is as yet no evidence orto prove or disprove whethl~" 
such antibodies are causally related to dermatomyositis. 

Purpura. 

The mechanisms hy which the walls of capillary vessels are damagPd 
so as to allow the diapedesis of red blood cells with resultant purpum 
are quite unknown. That it can be immunological is undisputed, examphlH 
being 'idiopathic' and drug-induced thrombocytopenia and thromboUo 
thrombocytopenic purpura. However, in most instances of so-called allm·· 
gic purpura and allergic vasculitis no allergen is identified. 

In one rare type of purpura with ecchymoses the cause appeurH lo 
be acquired hypersensitivity to the red cell stroma, and it is tcrmml 
auto-erytnrocytic purpura (GARDNER and DIAMOND, 1955). Mor:> CII.HNI 

follow physical trauma, an operation or haematoma formation at Uw 
onset. The patients are usually women, in whom purpuric nanulcH. uo· 
dules and Iarger ecchymoses are found in the skin, especially on tho lc•J.(Irl, 

17 
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thighs and hips. They appear spontaneously or after trauma and may 
be accompanied by fever and ni.alaise. It is worse at the time of the 
menses. Sorne cases are associated with cerebral and interna! haemo
rrhagic episodes. The lesions can be reproduced, by intradermal in
jection of the patient's 'Whole blood or her erythrocytes (0.50 ml. of a 
50% suspension of cells) or the stromata from lysed red cells (0.1 ml.). 
Splenectomy, steroid therapy and desensitization are all ineffective• but 
there is sorne tendency toward recovery with the passage of time, 
although cases have persisted rfor twenty years. 
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CONTROLLED EVALUATIONS OF EMULSION 'l'HliJHAPY 
IN RAGWEED HAY FEVER (•) 

P. S. NóRMAN. 

Baltimore, Maryland, U. S. A. 

From the Allergy and lnfectious Disease Division, Department uf M•ull¡•llu•, 
The Johns Hopkins University and Hospital. 

During the 1960 ragweed season, the oeffects of an emulsion of O 
parts mineral oil, 1 part Arlacel A and 5 parts aqueous ragweed cxlrnct 
were evaluated in 38 previously untreated ragwe~d sensitive childt'l'll 
and adults. All patients were given a series of "priming" doses of smnll 
amounts of aqueous ragweed extract in arder to determine their tolt1· 
rance. Twenty patients were then given a single injection of an 
emulsion containing from 193 to 3780 protein nitrogen units of extract 
depending on their reaction to priming doses. One moderately scver<J 
systemic reactlon occurred. These patients were compared ·with 18 
control patk.nts of similar age, sex and threshold of skin test reactivity 
who received placebo emulsions containing no ragweed extract. Clinicnl 
evaluation of results was mad.: in a double-blind fashion by seeing the 
patients weekly durlng the hay fever season and recording daily symp
tomatology and the amount of antihistamines and steroids used. Four 
of 18 placebo patients were consider.;:d 50 % or more improved by thc 
evaluating physicians whereas 15 of 20 treated patients were considere~ 
so improved. No patient was completely fr,ee of symptoms. 

In 1961, a larger study was performed, and out of 100 children and 
adults origlnally selected for treatment 2.dequate data were obtaincd 
from 83 patients, 40 childr·:m and 43 adults. A 6.5:3.5:10 ratio of oil 
to Arlacel to extract was used and treated patients received a standard 
dose of 1000 p. n. u. of extract while control patienh; received indidin
guishable placebo :-mulsion:J. Evaluations were performed in n doublc
blind fash:on similar to thm:e of the previous year. Twenty-si~~ of 4~ 
(60 %) of control patients were con.sidered 50 % or more improvcd 
whereas 23 of 40 (58 %) treated patients wr:re considered similarly 
improved. There was no difference in symptoms reported by the two 
groups cf patients either when the pollen cJunt was low or when it 

(*) Work supported by Grant E-4866 from the National Institute of Allergy 
and Infectious Diseases. Research Career Development Awardee of the Natlonnl 
Institute of Allergy and Infectious Diseases. 



4.22 S, NOitMAN 

was high. Antihistamine consumption was the same in the two groups. 
Tanned human red cells coated with short ragweed extract were used 
in the passive hemagglutination test to determine antibody responses 
to the repository. There was no greater rise in titer among treated 
patients than among controls. The lack of clinical response and failure 
to demonstrate antibody response indicat-ed that the dose used in 1961 
was too low to be useful. 

In 1962, a higher dose was used and treated patients received an 
initial dose of 500 p. n. u. mixed ragweed -extract followed by a second 
dose of 2000 p. n. u. two weeks later. The method of emulsification was 
the same as in the previous year. Flfty-two adult untreated ragwe-ed 
sensitive patients were selected who had a positive skin test to 0.1 
p. n. u. or less of whole ragweed extract. The patie:ri.ts were paired as 
to age, sex, and duration of hay fever; one member of each pair received 
emulsiona containing whole ragweed extract; the other r·eceived placebo 
emulsion. Ten of 26 treated patients had local reactionc;; to both injections 
with swelling greater than 4 inches in diameter. One patient had hives. 
Placebo patients had no such reactions. Eleven of 19 treated patients 
hada 2 tube or greater rise in serum against passively s·ensitized tanned 
red cells. More careful methods of evaluating hay fever symptoms were 
adopted and patiertts wer.e telephoned twice weekly and asked to rate 
the severity of sneezing; stuffy, runny nose; burning, itching eyes; 
and asthma. Patients also kept a daily record of severity of symptoms 
and antihistamines taken. Data from 18 pairs of patients w-ere complete 
enough for evaluation. Comparison between the treated and untreated 
patients as to symptoms reported or medications taken failed to r.eveal 
any difference between the two groups. There was no evidence that 
protection was afford-ed to treated patients either on days when the 
pollen count wa.s high or on days when it was low. 

Because no benefit could be demonstrated in these two studies when 
previously untreated patients received emulsions for the first time, the 
effect of second and subsequent years of treatment was evaluated in 
1963. Those patients who returned in 1963 for a second or third year 
of treatment were compared with previous placebo patients who now 
received specific treatment for the first time and a group of newly 
selected untreated patients who received placebos. Treated patients 
received 500 p. n. u. mixed ragweed extract r. mulsifield in Daroil 35 
followed in 2 weeks by 2000 p. n. u., the second dose being glven 2 to 3 
weeks befare the onset of the pollen season. No systemic reactions 
occurred, but the rate of severe local reaction was about the same as 
in 1962. 

Results were evaluated as in 1962. Average daily symptom scores 
of specifically treated old patients were consistently less than scores 
of newly selected patients, oven among the former placebo patients 
now being treated for the first time. Examination of prior records 
showed that the patients seen in previous years who agreed to r.eturn 
had reported lower symptoms than those who did not return, regardless 
of whether they had received placebos or specific therapy. Thus the 
apparent good results obtained with the second and subsequent year.s 
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of lreatmcnt appcarcd lo be bascd on lhe refuNal t.o r·dm·n ol' 1 ho.Mtt 
patients who had more severe hay fever, thcrcby lcaving only Uw mllckt• 
cases for retreatment. Patients being scen for thc firNl Umo hnvt• nol, 
of course, been subjected to this kind of selection, whh:h MN'VI'M 1 o 
retain the mild;;r cases. 

By these methods, it has not been possible to dcmonatrnt.cl l.hnt. 
emulsions of ragweed extract produce objectivc improvcmcnt. of he&y 
fever symptoms even in patients who have reccivcd them tUl lung t&M 
3 years. The number and severity of local reactions to thcl rnl(Wc<t'c1 
extract in these emulsions precludes further study with lurgt'r doNl•M. 
These studies do demonstrate that the more severely affc•clh~d pnl h'lll M 
may drop out of a course of prolonged therapy which affnr·clM 111 tic< 
benefit, creating the false impression that the remaining mildly ul'fe<c1lc<c1 
patients have improved. 



THE OPSIPHYLACTIC TREATMENT OF RAGWEED POLLINOSIS 
(1963). THE USE OF EXTRACTS EMULSIFIED IN SILICONES 

ETHAN Á.LLAN BROWN. 

Director of the Asthma Research Foundation, Inc., Boston and Marshfield, 
Massachusetts. 

Introduction. 

The pr-esent report is one of a series of studies concerned with the 
treatrnent of pollinosis and also other sensitivities to inhalant .substances 
and as well allergy to venorns of insects. The first published reports 
described the hyposensitizing eff<:cts of standard extracts emulsified 
in incornplete adjuvants of the liquid petrolatum tvpe. Studies done 
with secondary adjuva.nt substances will be reported upon in the near 
futur.~ as will the effects of new tYPes of extracts administered neither 
in ernulsified nor unernulsified form"l. Reviews of liquid petrolaturn 
and of bee venorn sensitivity are in nrocess of preparation. This study 
is the first of a group of ten cf which the chief subject is the use of 
silicones as vehicles for the ernulsified pollen extract or the enhancernent 
of adjuvant effect<;;. -

The Patients. 

The present study concerns 1868 patients, rnale and fernale, adults 
and children, who had been afflicted with ragweed pollinosis for a mi
nirnal period of at least three consecutive years. Sorne patients suffered 
l.:·orn hay fever and sorne frorn asthrna and sorr1e frorn both disorders 
sirnultaneouc:Jly or in succes~;on or during different parts of the sarne 
season or during different pollen seasons and in a few in:.Jtances for as 
long- as sixty years. 

An analysis of the effects of tr:=atrnent of pollinosis bv iniections 
of extract dernon"!trated that the age and the sex of the patients were, 
neither of thern, factors. The duration of the disord-er rnade no difference 
in the results obtained. Although early investigators reported that it 
was easier to lessen the syrnptorns of aller~ic coryza as cornpared to 
those of pollen asthrna we have discovered that all parts of the respira
tory tract re:'lpond equally well. 
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Thc factors which appcar to militatc against completo t'tl)h,l' uf 
Hymptoms include multiplc concurrent sensitivities, intc•rcur·r·tmt ur 
c!hronic infections of the respiratory tract, structural nbnormnllt.lt'M 
incapable of being completely corrected, resentment toward belnfC nliN'· 
gic and resistance toward being forced to take treatmcnt by ln,lc•clllonM 
administered in accordance with traditional programa. Thc1 Jlt'<''"'"'"' 
of allergic .substances not identified but associated with given .onvlrnn· 
ments or seasons must not be ignored. 

Analysis of the reports of others, as well as our own, demonMit'nh•d 
that when the diagnosis was accurate and compl-ete thcn nlmnAt: nll ol' 
the patients could be made free of symptoms when they r~eC'lvc•cll'llOUJ.rh 
of an extract of excellent quality and if tr·~ated opsiphyludlcmlly, tl11• 
extract was administered in a good emulsion. Obversely, thP JUttl1'11tM 
who received a poo-r extmct or an insufficient auantity of it: or n lnt'J.rt' 
enough amount but poorly emulsified did not do as well as mlght. hr 
expected. 

All of the patients filled in General Health Questionnaires nncl Uw 
other questionnaires which ha ve previously been reported u pon 1• 'l'hc• 
po.ssibility of food allergy or of drug sensitivity or of occupationnl or 
home environmental exposure to allergens was known before thc• 
initiation of injection treatment. Unless the referring physician han 
done a physical examination in the recent past the patient was chnckC'n 
for the presence of other disorde:rs and when possible these W<'Tf' 

corrected. All of the sunplementarv examinations deemed neccs,qary 
were done by consultants an:l when n~eded laboratory studies w~rr 
requested. and in almost ever ins~anc~ obtained. 

Obesitv and excess drinking or smoking were not perm,tted to p,o 
without attention, and although treatment was not in all instancC1" 
complet:>ly successful, there were no patients in whom it could be sairl 
that the regimens imposed were complete failures if only because thC' 
patients who rejected the programs of control did not remain on nA 
paU?nts. 

Previous treatment by means of iniection.s had usually not bcrm 
effective or if effective then not completelv so or if the patient had 
been made well he had ceased taking his iniections beca use of the tvrannv 
of tlie year-lon,g necessity for attendance ata physician's office. Becaus" 
the extract differed from that which had previously been administered, 
it was necessary to treat all patients as though they had never beforr 
received any iniections. It is true that there might have be·?n somo 
residual protection :md that the new iniections might then act aFC 
'booster' treatments. It was al"!o tru? that sorne of the patients recordccl 
more severe symntoms with each successive year of exposure. and jj, 
was thought that the two factor-s would in sorne sense nullify each oth...:r 
as far as the over-all effects of treatment might be a.ssessed. 

The Skin Tests. 

Although it is not believed that skin test reactions are, in every 
patient who suffers from clinical inhalant allergy, a proof of its existcncc•, 
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the reactions are present in perhaps 90 per cent of the patients. So that 
this study would conform to those in the literature, patients who did 
not present typical skin test reactions were excluded from this particular 
report although a number were similarly treated. In those who had 
never befare been studi·ed or treated the preliminary tests were of 
the pressure puncture or scratch type. The others received intracuta
neous tests with -extracts decimally diluted as represented by 10, 100, 
1 000 and 2 000 PNU /mi. If the larger skin test reaction to the more 
dilute extract is to be taken as an indication of greater sensitivity then 
it may be said that the veactions and the clinical histories were not 
often in agreement. 

'The patient whose symptoms began early in the pollen season and 
extended until the -end of the season or beyond it and who was noten tire! y 
relieved by antihistaminic agents, or if his symptoms were alleviated 
it was not for long, was invariably discovered to be the more sensitive 
pati~nt as regards local and general reactions subsequent to injection. 
There are tim~s when the test reactions and the history agree, but when 
they are not in accord the clinical history was the more dependabl~ 
guide to treatment. 

The skin test responses were fairly evenly distributed among th~ 
1 867 patients except for severa! in whom they could not be elicited 
except with solutions as strong a 4 000 PNU/ml. This was not thought 
of as important because sorne of these same patients, on other occasions 
that the first, were discovered to be reactive to extracts of greater 
dilution. 

If the large skin test response signifies a state of reactivity to injec
t-ed extract the tendency to react systemically may be minimized or 
abolished by the use of greater volumes of emulsion in which case the 
number of units injected need not be diminished if tb.e emulsion is 
correctly pr·~pared. it is of the utmost importance that the extracting 
fluid be buffered and balanced for all of the necessary anions and cations 
and for protein 2 • 

The Extract. 

The extract of short ragweed pollen was prepared immediately be
far-e the treatment period by the method previously described 3 and 
standardized in Brown-Benotti protein nitrogen units 4 • It has been 
stated that extracts stronger than 40 000-50 000 PNU /mi. are difficult 
if not impossible to prepare and that the stronger extracts do not readily 
go into emulsion form. Neither in the present nor in previous studies 
have these problems been met. 

The Vehicles For The Emulsion. 

For the continous phase a pharmacologically inert silicone was used. 
Several of the psiloxanes are being studied and the decision as to the 
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onc or severa! which will finally be used has not ·bccn mudo nl t.lw t 111111 

of writing this report. Nór was the formulation of thc t~ilicorw 1L11tl tlw 
Isocreme (Croda, Ltd.) used asan emulsifying agent conHlant. ult.hou;(h 
lhe majority of the patients received a silicone: Isocreme: ext.md. mlx· 
ture in which the successive ingredients were present in the propm·t.lollM 
of 4:5:9. The exact proportions of the agents and the extructH wlll h" 
the subject of a separate report, now in press. 

The Emulsion. 

The emulsiona were prepared on a Brown Emulsor in u muntWJ' ¡u·c•
viously described 3 and by meahs of the same 18 and 20 gauge l!iliiiiMot'M, 
and for the same length of time. The energy content of the syHltllnH WIIM 

the same and the range of the droplet size no different. Whcn thtl t'ltllll
sions were used for skin test purposes there were no positivc J'(liWt.louM 
in patients who had by means of pressure puncture techniques dc•moll· 
otrated responses when solutions of equal of greater dilutions had t~lrnl .. 
larly been used. 

The Quantities Injected. 

The same type of emulsion with perhaps slight differences in thc• 
proportions of the ingredients had been injected without the induction 
of systemic reactions in severa! thousand patients allergic to the pollcnrc 
of the grasses and the trees andas well for the treatment of sensitivit.y 
to house dust, animal danders and insect venoms. It was thought whcc, 
to view each type of extractas though it represented a new problem In 
the hyposensitization of patients. 

At the time their studies were done, approximately 300 paticnta 
received control injections of emulsified saline in a total volume of 0.5 m1 
intramuscularly administered only so that any local iU effects might. 
be discovered in advance. [n none were there any signs of any local or 
general effects. 

The treatment period extended from early April until late AuguHt.. 
The last two weeks of August represented the time of injection of pn
tients who could not, for various legitimate reasons, keep their second 
appointments having received their first injections during June or July. 

The first table needs little textual comment. It had ·heen our inten
tion to treat 200 patients with initial doses of 500 PNU /mi. The actua 1 
number was 222 in that seven patients received injections in accordanco 
with the schedules Usted in the second table. The total numter of units ad
ministered is shown. The number of patients who reported having ex
perienced symptoms will be discussed under the heading of Results. 

We had intended to treat 1 000 patients with initial doses of 1 000, 
but the number so treated was 998 as taken from the first and seconcl 
tables. It may be noted that the first patients of this group began wlt.h 
1000 PNU/ml, and, at intervals of two to four weeks, received 1000, 
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TABLE I 

TREATMENT OF RAGWEED POLLINOSIS 1963 

Quantities of Extract (PNU) Administlered According 
to Experirnenta:t Design (Ohrono!ogical) 

Numbers of Injections 
Total Number of Patients 

Patients Treated 1 2 3 4 Dos e Reporting Symptoms 

80 500 1000 10000 11500 10 
16 500 1000 2000 10000 13500 5 
60 500 2000 10000 12500 6 
11 500 5000 10000 15500 o 
48 500 10000 10500 1 
16 1000 1000 2000 10000 14000 1 

131 1000 2()00 2000 10000 15000 1 
321 1000 2000 10000 13000 17 

17 1000 2500 10000 13500 o 
30 1000 5000 10000 16000 1 

481 1000 10000 11000 24 
110 2000 2000 o 
42 2000 2000 10000 14000 5 

106 2000 10000 12000 49 
379 10000 10000 8 

5 20000 ~0000 o 

1853 128 

2 000 and 10 000 PNU. As the study progressed the total volumes in
jected decreased so that the later injections of any serie!'! were usually 
administered as 0.2-0.4 mi. 

The patients who planned to go abroad, or to spend their vacations 
in areas free of ragweed pollen, or whose exposure would be limited in 
quantity or duration were treated with single injections of 2 000 PNU-
0.4 mi. Of these there were 110 and not one reported the experiencing 
of any discomfort. In almost all instances the reasons for the excellent 
results was the limited exposure. lt should not be concluded that this 
quantity of extract is sufficient treatment for the average patient who 
i.s not so privileged. 

With the approaching end of the treatment ·period, the number of 
patients treated with each quantity of extract diminished and only 151 
(instead of 300) rpatients received 2 000 PNU followed by larger quanti
ties, either 2 000, 3 000, 5 000 and then 10 000 PNU. Two patients were 
treated with 2 500 given initially and because they returned for second 
injections at a time when tJhey were physiologically upset or were suf
fering from intercurrent infections, received second injections of 2 000 
PNU before they were treated with a final dose of 10 000 PNU. 

No reactions had been experienced by any patients and the next suc
ceeding 379 patients, regardless of skin test responses received a single 
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· injection of 10 000 PNU. 'l'hc last five patients of thc gr·oup Ht.utllml l'c•· 
ceived single injections of 20 000 PNU/0.4 mi. All had becn t.rtJutud ~~tUtl· 
cessfully during the previous year. None reacted advcrticly. 

The Results. 

The effects of any agent used in the treatmcnt of any clinlcnl diHol'· 
der for which there is no unit of measurement are difficult to l!Vulunlt•. 

The patient who is seasonally ill, but not always equally HU, wlll t.nlu• 
treatment in the hope that he will be much better than hu nthtwwl~~tt1 
would have been in the absense of the injections. There iH no mtllhcutor 
discovering whether the ensuing season would be one dut•inJC whld1 
there would be minimal or no simptoms. There will always bo IL tmmh'''' 
of patients who are due to enjoy a spontaneous remission. 1"hoam CILIIJIIII, 
in advance, be distinguished from any other patients in whom thc 111· 
jections are the decisive factor in the freedom from symptoms. 

There are patients whose records show that with each pasaing yotll' 
they are affected earlier and more severely by their exposure to polltlll. 
Any conclusion that they would continue with this patern is not cntirl'ly 
warranted, but is usually likely. One may safely infer that any patltmt. 
who has in the past responded to treatment by injections and has boon 
well and during the years when he has taken no injections has been 111 
will, if the pattern has proved itself to have been established by a numbm· 
of such trials of treatment and no-treatment, will similarly respond 111 
the future although, once again, this assumption is not capable of being 
pro ven. 

It is certain that a number of patients will develop other seasonal 
sensitivities which may be concurrent or overlap with the season of thn 
pollen for which the patient has received treatment. It may also be con· 
cluded that because allergic patients are mliltiply sensitive, sorne of tho 
substances which are the causes of symptoms extra-seasonally will bu 
the causes of symptoms which occur during the season. Unless such 
effects of exposures to substances other than the pollen for which thc 
injections were administered are equal both during and before or aftcr 
the season there is again no means of measuring whether one or both 
reasons for the discomfort existed in that the patient would have been 
less affected had there been no pollen in the air, or worse if he had not 
received the injections. 

The placebo reactor who states that the injections have added to hiH 
discomfort and the placebo responder who reports that he is well if only 
because he took treatment and would have 1been equally well had the 
injections consisted of saline solution, is not a special problem becauso 
there will undoubtedly be equal numbers of these and their presence in 
any large series of patients may be expected no matter what the study 
may set out to discover. 

There were only four patients of whom it might be stated with cer· 
tainty that their symptoms were caused by exposure to the pollen ol 
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ragweed. Their discomfort began when the pollen appeared in the air, 
and was the cause of equal discomfort during the same days and times 
when the control patients who had been referred during the season or 
who had reported too late for treatment or else had been treated in the 
past and had deferred any injections until symptoms had afflicted them. 
These four patients responded with the typical patterns of relief to the 
administration of antihistaminic agents which were required for all of 
the pollen season and for sorne days after the pollen was suppossedly 

TABLEll 

Quantities of Extract (PNU) Administered According 
To Bkin Test Reaatie>n or Patioot's Oondition 

Numbers of Injections Number of Pa.-
Number of Total tients Reporting 

Patients Treated 1 2 3 4 5 Dos e Symptoms 
-·-·-

1 500 1000 1000 10000 12500 o 
1 500 1000 2000 2000 10000 15500 1 
1 500 1000 10000 2000 31500 1 
1 500 1000 5000 10000 16500 1 
1 500 2500 10000 13000 1 
1 500 3000 10000 13500 1 
1 500 10000 20000 30500 o 
1 1000 1000 3000 10000 15000 1 
1 1000 2000 2000 10000 15000 1 
1 1000 3000 10000 14000 1 
2 2000 3000 10000 15000 o 
1 2000 5000 10000 17000 1 
2 2500 2000 10000 14500 o 

15 9 

no longer ambient. W:e are certain of three and almost certain of the 
fourth "failure" because, in his case, there is sorne doubt as to the in
fl.uence of sorne secondary factors as exposure to house and garden 
plants to the pollens of which is was possible to elicit skin test reactions. 
In this patient such exposure could neither be eliminated nor avoided. 

There were 133 other natients who returned to the office or were 
requested to return because of the discomfort they experienced and re
ported upon at the time. In each of these it was not difficult to establish 
to the patient's and to our satisfaction that there were secondary causes 
for the symptoms. The criteria used to establish such secondary causes 
were, in many instances, such that they would universally be acceptable. 

There were the patients whose symptoms, according to their histo
ries, occurred only when they were exposed to substances which extra
seasonally also resulted in upper or lower respiratory tract signs and 
symptoms. These took place only at the time of exposure, although they 
might have persisted atfter the cessation of exposure but, at the most, 
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l'or a day Í>r two. 'l'hesc sume patients hud ant.cccdcntly bccn cxpoHml l.o 
Uw pollen with no ill effects and subsequently oftcn whcn cxpoHcd lo 
increasing quantities of pollen as the pollen season advanccd, nglllll 
~uffered from no inconvenience. It is possible that had thcse paUt•nlto~ 
rcceived greater quantities o.f pollen extracttheir thresholds might haVtl 
been raised so that the secondary factors might ha ve been the cammH ol' 
less or perhaps of no difficulty. This conjectural statement reprcscnb1 ll 
nonoperational condition which could not possibly be established Hlt

tisfactorily because the amount of exposure of the secondary faetor· 
cannot be measured. 

íSome of these same 138 patients suffered from typical upper rcspl
ratory tract infections. Their symptoms !asted as long as did thelt· 
"colds" which, in almost all instances, also affected other members of 
their families including those who had never shown any evidenco ol' 
allergy. There were the usual number of patients who ate foods to which 
an allergy was known to exist. In sorne cases, the ingestion of the food 
substance was inadvertant, but in others especially when there was u 
craving for the interdicted food, it was eaten, as it were, on purposc. 
The symptoms !asted the usual two or three days, but occasionally lon
ger than they might have extra-seasonally. There were no additional 
symptoms unless the patient once again indulged in the same experi
ment. iin sorne patients of this type, treament with larger quantities of 
extract sometimes enables them to eat more of the food and often with 
no consequences, but how much treatment for how much of the suspec
ted or known food sensitivity it is impossible to determine. 

There were the patients who were exposed to the fumes of re-painted 
houses or offices and factories and those similarly exposed to the dusts 
of wrecking and construction projects as well as road building. It is in
teresting that they were once again free of symptoms when they could 
remove themselves from the environments of such exposures. 

Ninety-nine of the 137 patients were also sensitive to the pollens of 
the grass sorne of which continued to pollinate intermittently through 
the months of August and part of the month of September. Such polli
nation would vary according to local conditions and vould not occur in 
patterns wich would be readily apparent. Of this same groups of pa
tients, 84 reacted to tests with house dust extract, and there is the strong 
possibility that the occasional symptoms noticed when heating systems 
were first activated may have been evidence of clinical allergy to house 

dust. Two patients were allergic to plantain pollen. Thirty-five other 
patients of the group of 137 were allergic to house dust and not to the 
grass pollens, and a few others to both house dust and molds. In none 
of these were the patterns response those of the untreated ragweed 
pollen sensitive patients, and it is therefore concluded that they were 
not entirely, if at all, afflicted because they were not sufficiently pro
tected against exposure to ragweed pollen. 

It should be noted that among the group of patients treated with 
sorne consideration given to their skin test reactions and general health, 
there were more patients who reported symptoms (nine of fifteen) than 
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TABLE Ill 

Distribution o1 Patients According to Symp,toms Quantity 
oj Extract Injected and Number oj Injections 

Total Quantity Number of Injections Patien. Total Number 
of Extract Report. of Patients 

Injected 1 2 3 4 5 Sym. Treated 

10000 10000 8 (379) 
10500 500 10000 1 (48) 
11000 1000 10000 24 (481) 
11500 500 1000 10 (80) 
12000 2000 10000 49 (106) 
12500 500 2000 10000 6 (60) 
13000 500 2500 10000 1 (1) 
13000 1000 2000 10000 17 (321) 
13500 500 1000 2000 10000 5 (16) 
13500 500 3000 10000 1 (1) 
14000 1000 1000 2000 10000 1 (16) 
14000 1000 3000 10000 1 (1) 
14000 2000 2000 10000 5 (42) 
15000 1000 1000 3000 100'00 1 (1) 
15000 1000 2000 2000 10000 1 (131) 
15500 500 1000 2000 2000 10000 1 (1) 
16000 1000 5000 10000 1 (30) 
16500 500 1000 5000 10000 1 (1) 
17000 2000 5000 10000 1 (1) 
31500 500 1000 10000 20000 1 (1) 
32000 2000 10000 20000 1 (1) 

among those who were given injections with no regard to their skin test 
sensitivities (128 of 1 853). 

The third table lists the patients in accordance with the total num
ber of units injected, the number of injections and the number who re
ceived such injections and the total quantities injected and the number 
of each group who reported ha ve experienced symptoms during the palien 
season. Except forthe 49 of 106 who were treated with injections of 2 000 
followed by 10 000 PNU and reported symptoms would appear from 
scatter diagrams that there is no realationship between the dose and the 
well-being experienced. It would appear that doses of 10 000, 11 000, 
13 000 and 15 000 PNU are most often followed by complete relief in 
the greater numbers of patients treated. There are exceptions to this 
apparent rule in that five of 42 patients treated with 14 000 PNU, and 
five of sixteen who received 13 500 PNU were uncomfortable. The symp
toms of none of the patients were truly related to the dose administered 
granted that, on the basis of previous experience, it was more than 
enough. The symptoms were caused by other substances than the pollen 
of the ragweed and happened to occur during the palien season. 

If a patient receives a large enough quantity of a potent extract 
emulsified so that there are neither local nor systemic reactious and in 
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adequatc time for· him t.o devdop whatevcr· is mennt. hy hypoHt'tiHit.lvlt.y, 
it. may be expected that ány symptoms which oecur dur·ing t.tw pollt•n 
Hcason are caused by other inhalants, foods or non-spcci1lc fudor'H, 'l'hf' 
silicones are useful as vehicles for emulsified extracts of pollenH. 
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THE PRESENT STATUS AND FUTURE OF EMULSIFIED 
ANTIGEN THERAPY * 

A. R. FEINBERG. 

From the Departments of Medicine Evansto,n Hospital, Evanston, Ill. and 
Northwestern University Medica! School, Ghicago, 111. 

Various methods have been employed during the last thirty or more 
years to try to reduce the numher of injections, to obtain better thera
peutic results, and to increase the safety of desensitization in allergy. 
Water in oil emulsions have been used from almost the onset of these 
various studies because they provide an important physical method of 
slowing absorption. Early studies employing vegetable oils as a base 
were rapidly abandoned because of nodule formation and unpredictabi
lity of absorption. The studies of JULES FREUND using mineral oil emul
sion with or without tubercle bacilli as an adjuvant stimulated Mary 
Loveless, and later others, to use this method, omitting the tubercle 
bacillus, in the treatment of human allergies. Various modifications of 
the proportions and ingredients have been tried but with no great diffe
rence in results. Many questions remain unanswered despite intensive 
work by many investigators over the past few years. 

We know something of what happens when we inject an emulsion 
containing an allergen such as ragweed. A small but apprecia:ble amount 
of the allergen is immediately available. There is continued absorption 
over the next 24 hours resulting in a fairly large release. After that, 
release is gradual and usually lasts for months but at a diminishing rate. 
Systemic reactions, while occurring in a smaller number of patients 
because fewer injections are given, do occur and are likely to be more 
prolonged. Local reactions may also be present and prolonged. A delayed 
reaction resulting in ahscess formation may occur several months after 
the injection. We have evidence that this is more likely to occur in those 
patients who are not clinically sensitive to the allergen injected. In 
these previously nonallergic subjects an induced skin sensitivity, either 
immediate or delayed, may be produced by the injection of an emulsified 
antigen. This induced sensitivity may possibly be of sorne clinical signi
ficance· but it provides us with an experimental tool to study the me-

(*) This investigation was supported by Public Health Service Research Grant 
AI-04234 from the National Institute of Allergy and Infectious. Diseases. 
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rhanh;m of allergy in ma~1. 1n other vatients therc .ÍH cvidcnco t.hnl. IWII 
sitivity to the allergen injected is increased after tr·cutmcnt. 

Many of these objections could be disregarded if thc resultK of l1't1ul· 
ment were substantially better than with the conventionaluqueoUK t.t·eul.· 
ment. In our hands, while individual patients may do bctter und olhtll'lll 
prefer this type of treatment because of convenience, most ur·o buUtn• 
controlled by treatment with the aqueous extracts. 

A comparison with the use of influenza vaccine in cmuhtlon 1'01'111 
provides a- different result. Here the antigen used is lesa than thul tltn· 
ployed in aqueous treatment so the ineidence of systemic Aido ol'l'oCJtM 
is essentially nil. The effectiveness in produeing measura'hhl unt.lbcullt1M 
to influenza virus is easily demonstrated. Antibodies in prolNltiVo 
amounts may be found years after treatment. 

What is to be the future emulsion therapy for allergy? Now Nnuhd· 
fiers may be developed. New oils or other suspending agents ofJ'm· MOintl 

hope for further development and utilization of emulsiona. PcrhupK uow 
principies of prolonging absorption of antigens might offer moro hopu 
providing antigenicity is not lost in the process. Actually there iH ovl· 
dence that if we make an emulsion too perfect immunization or doson· 
sitization does not occur, most likely because not enough of the antigon 
is released to stimulate the production of antibodies. 

Among the questions still to be answered are: 
l. What is the ultimate fate of the mineral oil and how much may 

be tolerated? The Food and Drug Administration and the Division of 
Biologics Standards of the U. S. Public Health Service are concernod 
about this and are encouraging a long term animal study in this flold. 

2. How stable is the emulsifier and the emulsion? This problcm 
must be solved befare these materials can be made commercially avul· 
lable. 

3. Finally, the most important question remain unanswered. 'What 
do we really wish to accomplish in antibody production and what is thc 
mechanism of relief desensitization in allergy? 



THE USE OF EMUÍ.SIFIED EXTRACTS IN TREATMENT O:FI 
RESPIRATORY ALLERGIC DISEASE 

L. J. liALPIN. 

Cedar Rapids, Iowa, U. S. A. 

The specific treatment of respiratory aller.gic diseases, with either 
aqueous or emulsified extracts, usually is associated with satisfactory 
clinical results. U is important to determine as accurately as possible 
the clinical si.gnificance of skin test reactions. A good history is diag
nostic of pollen or mold sensitivities. In the midwestern regions of the 
United States the pollen seasons, for the most part, are quite sharply 
demarcated. The onset and duration of symptoms not associated with 
pollen seasons emphasize the inconsistency with which mold symptoms 
are present throughout the spring, summer and fall. Local conditions 
-a farming area, the proximity of cereal milis and grain elevators
do play important roles affecting mold patients in the exposure or degree 
of distress and in the anticipated measure of relief to be provided by 
any method of therapy. The etiologic diagnosis is confirmed by positive 
skin test reactions with their clinical significance revealed hy the history. 

Emulsified extracts for treatment are prepared in the following 
manner: the oil and emulsifying agent * is a single unit designated as 
Drakeol-Arlacel A VR 35 supplied in 4 mi amounts. To this is added an 
equal volume of the aqueous extract, in a PNU /mi strength to bring the 
end product (the emulsion) to the de~ired dosage level. Diluting fluid, 
as buffered saline, is added so that the total volume of the preparation 
is 8 ml. The aqueous-oil mixture then is emulsified in mechanical equip
ment preferred by the physician. 

Prior to the use of the emulsion in treatment, it must pass a critica! 
survey. Low power microscopic examination reveals a uniformity of 
small droplets when the emulsion is compressed between a slide anda 
cover slip. As a positive scratch test with the un-emulsified extract is 
considered important, so a negative response on scratch test with the 
emulsified extract is significant of the small amount of free, aqueous 
extract in the emulsified material. The "feel" is based on the manner 
in which the emulsion is worked from syringe to syringe through the 
emulsifying needle or in the emulsifying apparatus. 

(*) Center Laboratories; Port Washington, New York. 
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I know of no reliahle means by which a patient.'s dmmgc t:un ht• I'MII· 
mated, and there is no reliable guide (other than expcricnell) lo dt~llll'• 
mine the amount of extract, either emulsified or aqueous, t.hut. u pnUc•nt 
will require for adequate treatment. The size of the skin test l'tlltet.lon 
and/or the level of conjunctival reactivity are not depcndablo nor· 1wcm· 
rately suggestive. The patient with mold sensitivities doos not. lmvn 
conjunctival symptoms to the degree of the pollen scmlit.ivo pnt.hml, 
Therefore it does little good in mold-sensitive patients to record t.it.t'ILt.ion 
based on conjunctival responses. Sorne investigators havtl )lt'opoMc•cl u 
"provocative skin test" wherein a systemic reaction is JU'oduec•tl hy 
titration with strengths of ·· extract intentionally given to t!Xt:tH•tl thl' 
patient's level of tolerance. The treatment dosage is maintuhwtl ,I11Mt 
below or at this responsive, indicated level. The value of such Jll'ovm·n· 
tion is open to question. 

The dosage schedule for every patient must be individuallzod t't'· 
gardless of the method of treatment or the extract employed f'or rcllt'f 
of symptoms. For the previously untreated pollen sensitive pathmt., n 
priming dose of emulsified extract is given six to eight wecks prior• tu 
the expected onset of the season. T'his priming dose ranges from l ()()() 
to 2 500 PNU given in a volume of 0.25 ml. About two to four weeks aft.c.w 
this primer, the treatment dose is given as 5 000 to 10,000 PNU in 0.25 mi 
volume. Booster doses of one-fourth the treatment dose may be adml
nistered during the pollen season if necess:1ry and indicated by thc pro· 
sence of clinical symptoms. 

Based on a few unpleasant experiences resulting from what now 
would be considered by me to be extremely large doses, my treatmlml 
¡;chedule or plan for emulsified mold extracts has gradually but cont:dH· 
tently been reduced to a low, but a satisfactory amount. Alternarla lH 
by far the most prevalent and most important mold causing respiratory 
allergy in my part of the country. If the history of onset, the duratiou 
of symptoms and the degree of exposure suggest that the patient lH 
primarily (or only ?) sensitive to alternarir, 200 to 250 PNU of emulsion 
are the treatment dose for that patient. If the patient is considered to 
be sensitive to four or five members of the dematiacious group---or to 
other significant molds-the "mold-mixture" dose would remain nt 
~00-250 PNU for each mold, with a total of 1 000 PNU as the maximum 
for any single injection. This dose, for either the single or the r.mltiplo 
~mulsion, in 1963 was given in 0.5 ml volume. This year, 1964, thc vo· 
lume has been further reduced to 0.25 ml of emulsified extract. 

These treatment doses are given subcutaneously, using a c1!sposablo 
tuberculin syringe anda disposable 25 gauge needle, 5/8 inch in lenr,th. 
When it is determined that a patient requires a "booster" dose bccnutto 
of symptoms in season, one-fourth to one-half of the treatment doHe JH 
injected intra-muscularly. This has been a satisfactory dosage rouUntl 
associated with little, if any, local irrltation or swelling, and conduclVtl 
to an excellent clinical result. 

T'here have been few reactions-less and less frequent with cxpo· 
rience. Most of the reactions associated with pollen or mold emul~:~lfl(l(l 
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extracts have been redness or mild swelling at the injection site. The 
middle third of the outer aspect of the arm is the usuallocation for the 
administration of the emulsion. Emulsified mold extracts have produced 
only two severe reactions characterized by respiratory symptoms. The 
onset, in each instance, was about one to two hours after injection and 
was, I am sure, caused by excessive PNU doses-a leve! that has not 
been used in recent years. The absence of local or systemic reactions is 
thought to be due to the use of sterile, disposable equipment, the pre
paration of a better emulsion, anda dosage more suitable to the patient's 
degree of tolerance. 

Cysts or nodules have been remarkable in their rarity during these 
years of reduced, more suitable ranges of dosage. A sterile abscess has 
been associated with the use of emulsified extracts in each of seven pa
tients: one dust extract 3 500 PNU/ml; two mold extracts 1 000 
PNU/ml; two grass pollen extracts 5 000 PNU/ml and two ragweed 
extracts 7 500 PNU /ml. The diagnosis was made four to six weeks 
after injection in three patients, three months after injection in two in
dividuals, and four to six months in the other two patients. Aspiration 
of each sterile abscess area was accomplished with a syringe and an 
18 gauge needle. The volume of material removed ranged from 20 ml 
to 85 ml. The contents of each cyst were light tan in color, moderately 
thick in consistency and sterile on culture. After each aspiration, in
jectable steroid was placed into the aspirated area. Th.ere was complete 
regression and healing with only a resultant dimple within three to four 
weeks after the original aspiration. Surgical incision or drainage was 
not necessary in any of these complications. Five of these seven patients 
have received emulsified extracts without complications of any type in 
subsequent seasons. 

The age of the patient has no influence upon the decision to use 
emulsified extracts of mold, pollen or other material. The ages of the 
patient in these years of treatment ranged from two years to seventy-four 
years. The majority of patients who receive specific treatment to relieve 
the symptoms of respiratory allergic diseases have been well-satisfied 
and comfortable. In my opinion, the advantages and benefits found with 
the use of emulsified extracts are to be preferred to other measures and 
methods of treatment. 



THE EFFECT OF SPECIFIC HYPOSENSITIJZATJON ON lllJMAN 
BLOOD HISTAMINE RELEASE 

J. W. NOAH. 

U. S. A. 

The in 'Vitro liberation of histamine by the action of antlgen In t.ht~ 
blood of allergic individuals has become an increasingly informl\t.l vr. 
phenomenon, for it is now used to investigate a number of aspocbl uf 
atopic reactions. In diffe1·ing experimental models in which hiatamlne~ 
is released by the effect of antigen-antibody interaction, there are alway1 
two requisite parts: the first part is the intact, living, hypersemdt.lvn 
cell and the second part the specific allergen. In the particular exu.mplll 
to be discussed here the cells are those o'btained from an atopic indlvl~ 
dual and the specific antigen is the allergen involved in producing thn 
pátient's symptoms. The leucocytes from an individual may react to " 
number of antigens. Indeed, release by various allergens may occut· ht 
aliquots of an individual's blood so that the release of histamine or thn 
absence of release may be demonstrated and may be of sorne diagnoHllt! 
significance. 

The histamine release phenomenon is peculiar to atopic reactionM. 
The amount of histamine released correlates well with the gradation or 
the immediately reacting, wheal and fiare type of skin test reactivity. 
With other varieties of antigen-antibody reaction, for example with tu~ 
berculin sensitive leucocytes and tuberculin as the antigen, histamlnu 
release is not demonstrable except at high concentrations of antigen, 
when the effect is nonspecific. Using the leu~ocytes themselves as thu 
antigen in the presence of anti-leucocytic serum, no histamine will bn 
released, although a concurrent antigen-antibody reaction of the atoplc 
variety will release histamine in the usual amounts. 

In performing release tests there are, of course, variations in tcóu~ 
nique. 'l'he leucocytes may remain in the ftlood sample with which thcy 
were withdrawn from the individual by venipuncture or they ma;r. bo 
separated by centrifugation, washed in saline or an isotonic nutr1Uvo 
mixture and resuspended in the aqueous medium. A known amount of 
allergen is then added to the whole blood or the fluid in which the lcu~ 
cocytes are suspended, and the mixture is incubated at thirty-seven de~~ 
grees centigrade. After a predeterminad incubation period, usuuii,V 
fifteen or twenty minutes, the mixture is centrifuged to separate tht1 
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cells from the liquid. The liquid is withdrawn and its histamine concen
tration is determined. Comparison of the histamine concentration of 
the plasma or other liquid containing the allergen with the histamine 
concentration of the liquid obtained from an aliquot containing no aller
gen will reveal the amount of histamine released by the specific antigen
antibody reaction. 

The histamine release procedure has already been found useful in 
many ways. It serves to indica te clinical sensitivity sometimes even when 
skin reactivity to the involved allergen can not be demonstrated. Such 
conditions as pH, temperature, tonicity and other factors attending this 
in vitro reaction may be altered as desired. Pharmacologic agents, me
tabolites and various extraneous substances can be added easily to ob
serve their effect on the amount of histamine released. The infl.uence of 
these conditions and agents may be appraised and thus further infor
mation concerning the fundamental nature of atopic reactions may be 
obtained. 

A technique devised by Osler has been employed to quantitate aller
genic potency. In this instance the leucocytes are washed to avoid the 
infl.uence of humoral factors. The method is apparently quite sensitive, 
and may find use in standardizing, in a sense, allergenic activity as well 
as quantitating antigenicity. 

Following hyposensitizing injections, altered reactivity of the blood 
plasma to antigen can be demonstrated by means of histamine release. 
This is, of course, the aspect of histamine release with which we are 
chiefly concerned at present. Van Arsdel and Middleton, studying his
tamine release during the course of hyposensitization of grass or rag
weed sensitive individuals, compared release in the blood at the start 
of treatment with histamine rekase in the blood of the same patients 
after hyposensitization had been carried out. Using varying concentra
tions of antigen in the blood they were able to demonstrate that maxi
mum release generally required greater concentrations of antigen after 
the course of hyposensitization. Further, they were a:ble to correlate in 
a few individuals an excellent response to treatment with a great dimi
nution in blood histamine release following treatment. In further stu
dies by Van Arsdel the humoral nature of the post treatment factor was 
demonstrated by allowing the reaction to take place in Tyrode's as well 
as in plasma. Using thrice washed leucocytes andan incubation period 
of one hour with a final concentration of 0.01 micrograms of nitrogen 
per milliliter, the presence of plasma did not alter the amount of hista
mine released in eight untreated grass sensitive individuals. In treated 
individuals, with the cells suspended in Tyrode's, antigenic histamine 
release was quite similar to that obtained in untreated patients. In con
trast, almost no release occurred in the presence of post treatment plas
ma unless a higher antigen concentration was used. The requlred con
centration was found to be 0.1 mcg. of antigen nitrogen per ml, a tenfold 
increase over the antigen concentration required to produce satisfactory 
release in the blood of untreated patients or with the cells from treated 
individuals suspended in Tyrode's instead of in plasma. 
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Since histamine is onc of the mediatora and verhu}IH tht~ (lhiof tlll1· 

diator responsible for atópic symptoms and since a clcur (lUt in 1Jitru 
demonstration of the effect of specific therapy on producUon ol' th11 
sympton-producing substance, histamine, has now bccn achievmJ, rm·· 
ther experience with these methods may indicate that corrclation uf' t.h11 
clinical results of treatment and changes in in vitro blood hiatamlno 
release may be closer than correlation of treatment resulta with (lhlLnJ{tlM 
shown by other immunologic techniques. 



ASTHMA AND ITS TREATMBNT 

A. W. FRANKLAND. 

Director, Allergy Department, The Wright-Fleming Institute of Microbiology, 
St. Mary's Hospital London. 

When doctors from different countries describe the methods that 
they recommend in the management of asthma, it is likely that there 
will be considerable disagreement. An expert in one particular form of 
treatment may stress the advantages of this treatment over all others 
and he becomes a completely biased observer. The problem of observer 
variations in symptoms or diagnosis both by the patient and doctor may 
be very great. There is no doubt that patients with very little encoura
gement will describe symptomatic changes which cannot be supported 
by objective evidence. Asthmatic patients of any age group usually 
learn to live within the limits of their disability. They say they are much 
better, housework is possible or no time is lost off work. Yet objective 
testing using simple respiratory function tests may show no change 
for better or worse. 

Everyone is agreed that a good history obtained from the patient 
is well worth the time and trouble. Yet it is as well to remember that 
both the giving and taking of the history may be extremely biased. A 
married woman will often relate the onset of asthma to marriage or 
particularly to pregnancy. This is probably due to the fact that there is 
a great tendency for people to atrribute onset of disease to sorne specific 
episode. Clinical histories suggest that persistent breathlessness often 
begins with an acute bronchial or pulmonary infection; The pathologist 
reports a causal relationship between bronchial in:fiammation and em
physema {REID, 1954). It is assumed that emphysema is responsible for 
the breathlessness, but severe airway obstruction may be asymptomatic. 
It may be that this obstruction increases the liability to infection {es
pecially in a cigarette smoker) . This infection sets up increased bron
chial secretion which causes an increase of airway obstruction result
ing in symptoms (FLETCHER, 1963). This sequence of events is exactly 
opposite to that usually accepted hy current clinical and pathological 
hypotheses. These remarks about symptomatic changes that the pa
tients describe to their doctors, are made with the idea that in future 
we can be more objective in our observations. We live in an age when 
machines can make measurements and we must learn to use these 
machines and at the same time learn their limitations. The wheezy pa-
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ticnt is a demanding pa~icnt. He wants to know a lot about hlmMolf. 
He wants to know how much help can be 1givcn to him and he Jlllrtl<mhu·ly 
wants to know what is his prognosis. He may be frightened by thc aculo 
attacks of asthma. He will want to know whether he may die in ona nr 
his attacks, or whether his heart is liable to be affected. Most Jlatlant.M 
however are optimistic and will want to. lmow whether they can be curfltl. 

The English word "cure" may be difficult to translate into French bomLUHr 
in France patients annually take "the cure". I do not think many doct.nt'H 
can claim that they are able to relieve all the symptoms of aHthmiL In 
their patients but many doctors confidently tell parents that thclr chll· 
dren will grow out of asthma. The doctors are often corrcct In t.holt• 
prognosis which is made on quite unscientific grounds. It la a v<1ry .coml 
rule to remember that asthma due to one cause is rare (WIWAMM, J Or\11), 
Asthma is much more often due to a combination .of alleiigy, lnfatlt Ion 
emotions and causes unknown, although in any one patient thcro IH ol'lt~n, 
depending on his age, a predisposing cause. The patient may havu Jll'r• 
conceived wrong ideas asto the cause of his asthma. The doctor, OHJitl• 
cially if he be a psychiatrist or an allergist, may also be ·biased in hiH 
ideas. The all important history under these conditions may be almnHt. 
valueless. 

Definitions of asthma. 

Confusion may arise from the biased opinions of the patient or tho 
doctor about asthma, but more confusion still arises because we aro 
largely unable to agree on the meaning of the terms used in broncho· 
pulmonary disease. It is no use saying that bronchial asthma is nn 
aller,gic conditions. This conveys very little information and the word 
allergic would have to be clearly defined. 

RACKEMANN (1947) tried to sort out sorne of the different types of 
asthma when he coined the words "intrinsic" and "extrinsic". Intrinslc 
does not mean that the cause is not allergic, rather that the cause haR 
not been found. When Rackemann followed up his cases long enough 
he found (RACKEMANN and EDW.A:RDS, 1958) that many extrinsic allerglc 
asthmatics became intrinsic in type. It thus comes about that if wc 
wish to refer to asthma as due to a specific cause we tend to use the term 
"allergic asthma". Chronic bronchitis can be defined as "a disease eh a· 
racterized ·by a persistent cough and expectoration due to excesslvo 
mucus secretion in the bronchial mucosa". As this progresses and pro· 
bably because emphysema develops, the patient starts a paroxysmnl 
dyspnoea dueto variable airway obstruction. He has bronchial asthmn 
or it may be called infectious bronchial asthma. These terms are des· 
cribing a symptom of the disease and referring toa morbid anatomlcaJ 
state. Unfortunately the pathology but not the symptoms of extrinMlc 
asthma and infectious bronchial asthma may be quite different. It hnH 
been pointed out (GOUGH, 1961) that destructive enphysema does nol 
occur in asthmatics. Yet sorne pathologists have described destructivo 
emphysema as part of the typical histolo,gical picture of the asthmltt.lt• 
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lung. Presumably they are describing a different clinical condition. 
Biopsy specimens in asthmatics have shown an eosinophilic infiltration 
of the submucosal coat which is not present in bronchitis (GLYNN and 
MICHAELS, 1960). In summary, I would agree with ScADDING (1963) when 
he defines asthma in the following way: "Asthma is a disease characte
terized by variable dyspnoea due to widespread narrowing of peripheral 
airways in the lung and varying in severity over short periods of time 
either spontaneously or as a result of treatment". 

I 'believe that we may well have disagreements in our discussions on 
asthma, but these are largely dueto the difficulties we encounter when 
trying to understand each other's terms. Unfortunately it is not easy 
to arrive at agreed definitions for allergy or asthma, but if we attempt 
to define our medica! terms then I believe we will reach a measure of 
a.greement. 
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'rREATMENT OF BRONCIDAL ASTHMA IN CHII .. DRJCN 

Z. ERIKSSON-LIHR. 

Hospital .for Allergic Diseases 
Helsinki, Finland 

Early and proper treatment of bronchial asthma in childrtm be uf 
utmost importance, not only for the patients themselves. 'fho ullm•t(y 
problem as such is also involved. One need only to considcr tho t~HliL· 
blished fact that the adult's asthma has to a greater part had ita orlgln 
in childhood. 

The prophylactic treatment of asthma really should ·be started bo· 
fore the child is born. When one deals with an allergic family it is whm 
to observe the foods eaten by the expectant mother and especially hot• 
food cravings. These foods can be the first allergens to affect the chlld. 
Restlessness, vomiting, diarrhea and malnutrition may indicate the flrHt 
signs of an allergy-to-be and lead to infantile eczema or asthma. A pro· 
per attention to these signs can help to prevent bronchial asthma which, 
as we know, can in albout 50 % develop in connection with infantllo 
eczema. Not only the food and drugs used by the nursing mother, but 
also the nutrition and drugs given to cows should be taken into canal· 
deration. 

When dealing with allergic patients, both children and adulta, a 
thorough history must be taken and be followed by a minute medical 
examination, necessary x-rays, laboratory studies, skin and provocatlon 
tests. Sometimes even psychological tests are called for. Adequate trcat· 
ment depends entirely on these examinations. Specific treatment such 
as hyoposensitization will be discussed in an another connection. Thht 
paper deals with the so-called general (unspecific) treatment. The pur· 
pose of this treatment is to strengthen the allergic child's response to 
the disturbances caused by the main allergens, infections, other physicul 
and psychic stress in order to make possible the change from an allerglc 
state to a normal one or at least from a manifest to a latent, symptom 
free allergy. This considers simple causes such as anemias, poor nutrl· 
tional, resting and sleeping habits. Correction of these can be rathor 
easy by help of simple drugs, vitamins, roborantias, exercise and cloc· 
troaerosol treatment. But the purpose of the general treatment is ahm 
to correct hormonal, metabolic and psychic disturbances found in tht1 
allergic child. Many of these demand hospitalization and special studloH. 
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Patients with poor carbohydrate metabolism often seen in connection 
with insufficient function of the suprarenal cortex are given low car
bohydrate diets. In these cases the Finnish sauna has been useful be· 
cause it increases the function of the suprarenal cortex. Specific treat
ment is combined with unspecific such as sulphur in oil, histamine-azo
protein and histaglobin injections. Chronic infections in different parts 
of the body, mainly in the upper and lower respiratory tract, are-at 
least in the Northern countries-a common cause of bronchial asthma 
also in children. Infections of the nasal sinuses, adenoids, tonsils and 
teeth are often seen. Anti-infectious treatment is of great importance. 
It includes focal sanitation, combined with the use of antibiotics, stock
and autovaccines and gammaglobulin. 

These angles of general treatment will be more closely discussed. 
Slides from the Hospital for Allergic Diseases in Helsinki, Finland show 
forros and results of treatment. 



THE PATHOLOGY OF CORTICOSTEROID-TREATED AA'I'liMA 

E. L. KEENEY and L. A. PALMER. 

La Jolla, .California, U. S. A. 

Patients requiring large daily doses of corticosteroids tu cuntr;ol 
asthrna frequently develop the signs and syrnptorns of Cushing'll Dlllull· 
se. Under such circurnstances one is not certain that the bencCib1 frum 
treatrnent outweigh the side effects. Scant attention has been dircclud 
at the pathologic anatorny of Cushing's Disease except for the changcH 
in the pituitary body and the adrenal glands, and there are no reportoc.l 
studies on patients with corticosteroid-treated asthrna who died and 
carne to autopsy. 

The studies of cases of asthrna corning to autopsy have indicatcd 
that when syrnptorns of asthrna begin after the age of 40 years and are 
continous the average life span is 3 to 4 years. This life span rnight be 
lengthened by treatrnent that is the result of advances in the health 
sciences. 

Five cases of continous asthrna with onset after 40 years of age havc 
been treated with large daily doses of corticosteroids for an average 
of 4.4 years. These cases lived an average of 6.9 years after the onset of 
syrnptorns. At death they carne to autopsy and the pathologic tissuc 
alterations are as follows: 1) decrease in the infiarnrnatory reaction, 
the rnucous gl~;~.nd activity, the basernent rnernbrane prorninence, and 
the srnooth rnuscle hypertrophy of the bronchial and bronchialar walls, 
2) atrophy of the zona fasciculata of the adrenal cortices, 3) cytoplasrnio 
hyalinization and vacuolation of the pituitary basophiles and hyperpla
sia of the pituitary acidophiles, 4) atrophy of the lymphoid tissue of 
the spleen, 5) hypertrophy of the rnyocardial ftbers, and 6) slight and 
infrequent osteoporosis. 

Long-term, high-dose corticosteroid therapy for asthrna that begins 
after 40 years of age and is continous, is justified. The favorable anti· 
infiarnrnatory effect of corticosteroids on the bronchi and bronchiolea 
'{>robably accounts for an extended longevity. The other structural tissue 
ehanges related to corticosteroids seern to be lesser evils than the con· 
¡¡¡equences of the disease. 



ROLE OF EMOTIONS IN CHILDREN WITH BRONCHIAL ASTHMA 

M. M. PESHKIN. 

New York, U. S. A. 

Asthma in children is certainly broadly recognized as being immuno
logic in origin. In spite of the immunological origin of asthma, the treat
ment of the total child must include the feelings of the child· The feelings 
of the child are inextricably bound with the attitude of the parents 
towards the child's disease and the child himself. In addition, we have 
also studied the attitude of the siblings towards the asthmatic child 
ltimself. 

Our research in the past ten years has disclosed that our original 
classification of asthmatic children into two groups, those responding, 
and those not responding to specific hyposensitization therapy, is still 
valid. Our concern is with the children of the latter group, popularly 
referred to as refractory or intractable asthma, which implies failure 
to respond to traditional allergy treatment adequately administered for 
one or more years. It is conservatively estimated that there are at least 
200,000 intractably asthmatic children in the United iStates requiring 
special tecnique of management. Psychotherapeutic processes are either 
too slow or invariably fail to take care of the emergency as lon,g as the 
children continue to live in their own homes. 

The kind of therapy to be predictably effective has resolved into the 
in-patient residential treatment today administered in 14 convalescent 
homes in the United States and Canada. The general nature of the reha
bilitation programs in these institutions are fundamentally alike with 
important differences in detail. '!'he total number of available beds is 
less than 600. 

It must be borne in mind that hospitalization of the child includes 
not only separation from possible physical allergens, but also from the 
source of treating emotional conflict within the home of the asthmatic 
child. This temporary separation or "parentectomy" in our opinion is a 
very important therapeutic vector. Irrespective of the nature of the 
mechanism separation of the intractably asthmatic child for a suitable 
period of time permits the child to 'become tractable to hyposensitization 
treatment if necessary after his return to his own home. 



THE CONTROL OF CHRONIC ASTHMA 

W. L. WINKENWERDER. 

Associate Professor of Medicine; Johns.Hopkins Hospital Unlverslty: l'hyllhlhm·hH!hAI'I"• 
Allergy and Infectious Disease Clinic, Johns Hopklns Hospllnl, IJ, H. 11. 

Since the last meeting of the International Congress in Now YcU'k 
in 1961, there have been no significant advances in therapy or cht•onlcl 
asthma. In fact, during the past three decades, despite intensiva inve•· 
tigations in many countries, there have been only two majar notu.blo 
advances: the introduction of antibacterial agents-the sulfa compoundat 
and the antibiotics, and the introduction of adrenocorticosteroids. 

Among aller.gists there is general agreement concerning the symp· 
tomatic control of. the asthmatic state, the minutae of which nccd nol 
be discussed; what differences in opinion may exist depend, usually, 
upon the clinical acumen, experience, and judgment of the attending 
physician. Optimal control of the asthmatic state in the final analyal11 
will depend upon due appreciation of the multiple etiological factorH 
involved in each patient, which cause or aggravate the disease, and aro 
deduced from the information obtained from a detailed history, physical 
~xamination, and laboratory data, plus an evaluation of the skin testa. 

Although skin tests have been employed in the diagnosis of allergic 
diseases for a half century, brief comment on interpretation with regard 
to identification of the specific causal anti.gen or antigens seems justifl.ed, 
as this question has important diagnostic, therapeutic and socio-econo
mic implications. When positive, they serve only to place the patir.nl 
in the atopic group; they do not specify etiology. The intensity of thl• 
reactions indicates with considerable latitude the initial dosage of an· 
tigen employed in desensitization. On the other hand, inhalent allergh1 
asthma occurs in the absence of positive skin tests and even the absenco 
of positive eye and inhalent tests. Despite the differences of opinlon 
concerning etiology in the skin-negative group, to ignore this fact is to 
deprive the individual patient of the possi'ble bene:fits of desensitization. 
On the other hand, in nota few patients, skin tests may be positive yot 
the history does not suggest inhalent sensitivity. A trial course of dcscm
sitization nevertheless is justified on the basis that the degree of sen· 
sitivity may be minimal yet accumulative. 

Symptomatic therapy depends first on establishing good patient rap
port, and the giving of ample reassurance, and the judicious use or 

1111 
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bronchodilator drugs, expectorants, antibacterial agents, and desensi
tization. Adequate control is attained in the majority of patients. In thc 
final analysis, desensitization is the only known form of treatment 
which can produce permanent improvement. If refractory to the above 
therapy, more elaborate environmental control, such as airconditioning 
of bedroom or home, of removal to pollen-free areas may be advised, pro
viding economic and other factors permit. Finally, if the disease fails to 
respond to the above measures, consideration of adrenocorticosteroids 
inevitably arises. In the absence of specific contra-indications, the known 
hazards of administering such therapy for periods of severa! weeks is 
extreme! y remate; in the case of perennial inhalent asthma, when con
tinuous steroid administration for long periods may be necessary, one 
must balance the potential hazards against the hoped-for benefits and, 
again, this question depends upon clinical judgment. 

Whereas an antigen-antibody relationship is accepted in the patho
genesis of inlhalent allergic asthma, definite proof of such a mechanism 
in "infective asthma" is lacking. Many investigators support the concept 
that "infective asthma" represents hypersensitivity to bacteria! frac
tions and the natural history tends to support this viewpoint: attacks 
of wheezing associated with acute respiratory infections may occur at 
odd intervals for years befare the chronic phase becomes esta:hlished; 
during this conditioning phase, sputum and blood eosinophilia develop 
and antibacterial agents and steroids suppress the process. The "infec
tive form" of asthma also ensues when allergic inhalant asthma, either 
seasonal or perennial, becomes complicated by respiratory infection 
which aggravates the original state. At this time the clinical picture 
may simulate "pure infective asthma" and only by history can the inha
lent phase be differentiated from the latter "infective" phase. Bronchi
tis andjor sinusitis, with or without nasal and sinus polyps, characte
rize both inhalent and infective asthma but are definitely more frequent 
in the latter. Eosinophilia of the sputum or of the peripheral blood, 
frequently of marked degree, characterizes the infective form of asthma, 
contrary to the inhalent allergic type. "Infective asthma" as defined 
here appears to be synonimous with intrinsic asthma (RACKEMANN) 
and eosinophilic bronchitis. These threeconditions appear to be induced 
by respiratory infections and may be complicated by the formation of 
polyps, pulmonary infiltrates and, in rare instances, pericarditis, and 
Loffler's syndrome, representing the more acute variety of eosinophilic 
infiltration could, with sorne logic, be included in this category. Recently, 
our English confreres ha ve reported a high incidence of aspergillis 
fumigatus in the sputum from asthmatic patients presenting high eosi
nophilia. Such fiindings have been uncommon in the United States, and 
more observations on this particular question are certainly indicated; 
likewise, monilia, heretofore rarely considered of etiologic significance, 
has recently been reported as a not infrequent cause of childhood asthma 
and, therefore, of more significance than a casual inhabitant of the 
respiratory tract. More study on this particular question is obviously 
needed. 
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When thc physician is confronted with a patient in whom lnft,c~t.lou 
Hccms to be the primary róle in prccipitating the asthmatic Hlutc, ~tkln 
tests may be positive to inhalent antigens but the etiologic slgnU'hmnllf' 
can only be proved by a trial course of desensitization. On the otlwr hu.ncl, 
patients with infective asthma may also develop speci1ic and dollnlt.c 
inhalent hypersensitivity, and this possibility too should alway11 be' 
anticipated. 

Simple symptomatic therapy may be sufficient to control infoctivll 
asthma when seen in its earliest stage. One may observe mlld en· llVtm 
severe isolated transient attacks of asthma associated with up)IIU't'nt 
infection when eosinophilia of the sputum and/or blood may bo nolucl. 
However, if the condition becomes chronic, more definitivo thtll'llJIY 
should be directed toward the control or elimination of infcctlon hy 
administration of antibiotics and, if sinusitis and polyps are prormnt., 
by operative procedures including exenteration of sinuses and polypcw· 
tomy. If such procedures are instituted before an irreversible phaao Juut 
been reached, the asthmatic state may be favorably modified; if nol, 
the process ,gradually reaches an intractable form. In such paticnts, con· 
tinuous adrenocorticosteroid therapy, supplemented by antibotics fot· 
exacerbations, dueto infection, is the only treatment whereby effectivu 
control of chronic asthma is attained. 

Asthma, either with or without nasal polyps, in whom there is no 
evidente of infectioh or hypersensitivity to inthalent antigens, foods and 
drugs, but in which aspirin sensitivity frequently occurs is widely ro
cognized. The etiology is obscure. Many patients in the past ha ve beon 
subjected to multiple polypectomies. Again, the only decisive therapy 
is continuous administration of adrenocorticosteroids, and such patienb1 
have been treated for years pending the discovery of newer diagnostic 
methods, which one hopes will reveal specific etiology and hence, moro 
specific therapy. In fact, the incidence of operative procedures on si
nuses, and polyps, have decreased during the antibiotic-steroid era. 

Bacteria! vaccines, either autogenous or stock, have long been uscd 
in the therapy of infective asthma. A recent controlled experiment sug
bcF-ts that such therapy is helpful but not curative. Much difference of 
opinion i~ held on this question and more comprehensive studies are 
needed to clai'ify the question. 

Drug sensitivity of low-grade intensity sometimes is uncovered ns 
an aggravating cause of asthma. Acute aspirin sensitivity in the nasal 
polyp-asthma group is well-known; it also occurs in the inhalent sensi
tivity patients but is less frequent. 

Food allergy as the major cause of chrm: ic asthma, has been and is 
still enthusiastically supported ~by sorne allergists, while contrary opi
nions, equally enthusiastic, are held by others. There is no doubt that 
food hypersensitivity is of significance in the cause of chronic asthrnu 
but the argument will not be resolved until a comprehensive, adequatcly
controlled study has been carried out to establish beyond doubt the pre
cise role that food allergy plays in chronic asthma. 
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Sorne of our surgical colleagues have in recent years enthusiastically 
sponsored carotid body excision in chronic intractable asthma. Discus
sion with physiologists and neurophysiologists reveal little physiologic 
basis for bilateral, let alone unilateral, glomectomy. An adequately con
trolled investigation, utilizing sham operations, has never been carried 
out. The operation is not without sorne danger and severa! post-operative 
deaths have occurred. At present, therefore, one must regard glomec
tomy with great caution and considerable skepticism. 

The treatment of status asthmaticus is well-recognized and the de
tails need not be discussed. Emphasis should be placed more on prompt 
recognition and treatment of increasing signs and symptoms of severe 
asthma before actual status develops. Close observation of the patient 
should alert the physician to this possibility. Acute infections, profound 
emotional stress, excessive physical fatigue, exposure toan overwhelm
ing amount of antigen all favor the development of severe asthma which 
should be vigorously treated to prevent the critica! state. There is no 
question that steroid withdrawal by the patient or even the physician 
has been responsible for the development of severe, and even fatal, 
asthma. · 

Finally, the recognition and appreciation of stress: emotional distur
bances, fatigue, pressure aspects of modern life and business, and undue 
physical exertion, and others cannot be overemphasized. Inability to 
adequately control these factors may negate all other forms of therapy. 
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INTRODUCTION 

THE MEANING OF AUTOSENSITIZA'l'ION IN HUMAN 
PATHOLOGY 

E. WITEBSKY. 

U. S. A. 

Ever since the classic investigations of Ehrlich and Morgmwot.h, t h" 
failure of the living body to form autoantibodies which could be hiLI'IIII'UI 
to itself has been recognized as a biological principie, originally ref'tll'l'ml 
to as horror autotoxicus. 

Burnet and Fenner attributed to the living body the capacity uf' 
distinguishing between "self" and "not self", termed the self-rccognl· 
tion mechanism. However, certain exceptions to this rule. havo bllllll 

. known for a long time. For instance, paroxysmal hemoglobinm•ht, 11. 

rare blood disease, is caused by an anti'body-like factor in the patiout.'tl 
serum which unites with the patient's own blood cells when the tempt~· 
rature is sufficiently lowered, and then when normal body tempemtlll'tl 
is restored, lysis of the sensitized cells occurs. 

The concept of autosensitization as a pathological principie in humnn 
disease has been amply supported by experimental findings. Three mnjm· 
experimental autoimmune diseases can be produced in animals-allergh: 
encephalomyelitis, chronic thyroiditis, and aspermatogenesis. Thesc llX· 

perimentally produced diseases are extremely specific inasmuch as thoy 
can be elicited only when the corresponding tissue is used for immunl· 
zation, i. e., brain tissue, thyroid tissue, and spermatozoa respectivl~ly, 
usually incbrporated into complete Freund adjuvants. The naturo ol' 
the mechanism of tissue destruction caused by autosensitization is aUII 
unresolved. 1While circulating antibodies cannot be excluded as yet from 
being involved in the tissue destruction, it is more likely that immuno· 
logically-competent cells of the lymphoid system play a major role. 

The question, then, whether the human diseases corresponding to 
these three animal diseases can also be explained on the basis of auto· 
sensitization has been the topic of recent investigations. The most tho· 
roughly investigated human disease is probably chronic thyroiditis, HO· 

metimes called Hashimoto's disease. While the demonstration of cit·m•· 
lating antibodies is very suggestive of the autoimmune nature of t.hht 
disease, the equivalent in the human disease of the role of the compllll c1 
Freund adjuvant in the experimental disease has not been determhwd 
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as yet with certainty. Perhaps a previous virus infection of the thyroid 
gland constitutes the trigger mechanism, or a genetically controlled 
abnormality of the antibody-forming system might come into play. 
Abnormalities of the immunological apparatus might also be the basic 
mechanism resulting in such autoimmune diseases as lupus erythema
tosus and acquired hemolytic anemia. 

The concept of autosensitization as the cause of pathological chan
ges, once considered unrealistic, i..~ n<;>w finding wider and wider accep
t.ance. 



AUTO-IMMUNIZATION AND THE LESIONS 01~' AUTOIMMtJNI'J'Y 

B. H. W AKSMAN (*) 

The subject of the present paper was discussed in somp t.Mnll In n 
review presented two years ago \ There have been sevcral ncw diJic•n· 
veries of significance in the intervening period. These are ltwludc•d In 
the following brief discussion. 

Mechanisms of Auto-Immunization. 

1. Tissues separated by physiological barriers from the lymphutlc 
apparatus may be regarded as foreign and readily induce auto-immu
nization in otherwise normal experimental animals and in man. Thc lcnH, 
uvea, central and peripheral nervous system myelin, thyroid, testis, n.nd 
adrenal, as well as the skin, kidney, and gastric mucosa have been UHt•d 
in well documented animal experimenta. In each case injection of tiHHUt•, 
with or without certain adjuvant materials, gives rise to autoimmunl
zation (both formation of humoral antibody and sensitization of tho 
cellular type) and to formation of lesions in the corresponding tissUtl 
of the immunized animal. Comparable human diseases induced by HUI'
gical or accidental trauma or, indeed, by injection of tissue suspensionH 
are well-known. Among these are such lesions as "phakoanaphylactic" 
endophtalmitis, sympathetic ophthalmia, and the encephalomyelitiH 
which follows rabies vaccination (i. e. injection of rabbit spinal cord). 

2. Tissue components may be sufficiently altered by infection, irr·u· 
diation, or burn, by treatment with denaturing agents or proteolytlc 
enzymes, or even by conjugation with haptens or foreign proteins, that 
they are regarded as foreign by the lymphatic apparatus. Thus auto· 
antibody, and in a number of instances cellular (delayed) sensitivity, 
have been produced against constituents of the liver, kidney, and splecn, 
against skin and gastrointestinal mucosa, and against both cellular and 
soluble elements of the blood. Again the same process may be observcu 
both in animal experiments and in man. A well-recognized example iH 
paroxysmal cold hemoglobinuria, a sequela to syphilitic infection in mun. 

3. Injection of heterologous tissue, which contains constitucntH 
cross-reactive with similar components of the host's tissue, has bcon 

(*) Professor of Microbiology, Yale University, New Haven, Connectieut. 
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found to induce the rformation orf antibody capable orf reacting both with 
the immunizing antigen and with the host's own tissues. Such immuni
zation is often quite intense and is rfrequently accompanied by the pro
duction orf lesions in the tissue concerned. This type orf auto-immuniza
tion was first recognized with severa! protein and polypeptide hormones, 
most notably insulin. In the last 2-3 years it has been rfound possible to 
immunize animals to a variety orf tissues in this manner. Thus heart 
and kidney lesions have been described 2 - 3 • Hetero-cross-reactive anti
bodies may show a high degree orf specificity, being capable orf distin
guishing e. g. gastric, ileal, and colonic mucosa! antigens 4 • While it is 
improbable that immunization with heterospecific tissue antigen is a 
common cause of auto-immunization and of disease in man, it is pro
bable that a similar immunization with bacteria! or viral antigens 
cross-reactive with tissue components may occur. A well documented 
case is the cross-reaction between certain group A streptococcal cell 
wall antigens and antigens of human heart 5 • 

4. Introduction into the lymphatic tissues orf lymphoid cells derived 
rfrom an animal of different genetic character may result in the develop
ment of a graft-versus-host reaction, the transferred cells being immu
nized against homograft antigens and other antigens which distinguish 
them rfrom the host. A variety of lesions may result, sorne of which are 
thought to resemble lesions found in the diseases of connective tissue 
in man 6- 7 • It is not clear as yet to what extent the elements of this ex
periment may be present in any human disorder. Auto-antibodies, against 
red cells, for example, appear frequently in patients with inalignant 
reticuloses 8 • The possibility that, in such cases, auto-immunization is 
due to the appearance in the abnormal lymphatic tissues of immuno
logically competent cells which have lost their host specificity is at 
present entirely conjectural. 

5. Within the last 3 years, two mouse strains have been found 
which possess a genetic abnormality of the immune apparatus apparently 
comparable in sorne degree with that found in human connective tissue 
diseases such as lupus erythematosus g-1('. The NZB/Bl mouse and cer
tain hybrids of this strain with other mouse strains develop erythrocyte 
auto-antibodies, auto-antibodies to nuclear constituents resembling the 
LE factor, and renal changes comparable to lupus nephritis. The A/ J 
mouse also develops antinuclear antibodies 11 • The nature of the abnor
mal immune function has not thus far been identified. It may be a hy
perreactivity to minimal antigenic stimuli, a deficiency in the function 
of tolerance, or sorne other aberrant property. There is sorne evidence 
to favor the first of these suggestions 12 • Apparently the thymus is the 
seat of the abnormality, since this organ in NZB/Bl mice may show · 
ectopic formation of germinal centers and plasma cells 10 and grafting 
of NZB/Bl thymus to neonatal mice of other strains endows them with 
the abnormality in question 13 • It is well recognized that lupus erythe
matosus is one manifestation of a familia! disturbance which may give 
rise to other "auto-immune" diseases, to the formation of various auto-
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antibodies, or indccd tq disturbances of immunoglobulln Mynt.hflMhl. A 
relationship between thymus abnormality and ccrtuin diM<liLMt'14 ol' t hh~ 
group, notably myasthenia gravis and acquired hypogurnmn){lolmlhu•· 
mía, is fully established. There is an apparent specificity ol' thtl J.Ctllltll h• 
disturbance, in that there is little or no overlap in incidcnctJ, In J'nmlllt•M 
or in individuals, between the connective tissue discaHeH nnd mynMt.lwnln 
gravis, on the one hand, and chronic thyroiditis, adrcnuliUH, nnd dlt'onlo 
hypertrophic gastritis (with or without pernicious ancmin), on t.hn otlwt•. 
The latter form a second constellati.on of diseases, with ovorlnpphlK In· 
cidence and frequent formation of auto-antibodics but wlt.h no knowll 
relation to thymus abnormality. 

Mechanisms of Lesion Formation. 

The theoretical possi:bility exists that lesions may be produclc•d hy 
any of the following mechanisms: 1) cytotoxic, with dircct clnmnj.Cc• ol' 
cells or tissue elements by humoral antibody; 2) direct nculmll:t.nl lou, 
by antibody of physiologically important substances in soluUon, Muda 
as hormones; 3) anaphylactic, with local release of vasoactivo n){c•ni.M 
(histamine, slow-reacting substance, kinins, 5-hydroxytryptamhul) Mt•· 
condary to antigen-antibody reaction on or near platelets, mast colhc, 
and possibly other cellular elements; 4) Arthus, with formation of nnt 1· 
gen-antibody aggregates in or near vessel walls, local diapedesis ol' gt·n.· 
nulocytes secondarily, release of hydrolytic enzymes from lysoHomt•l'l 
of these cells, and resulting vascular and tissue damage; and flnully, 
5) delayed (cellular) sensitivity, with early diapedesis of medium-lnq:c• 
lymphocytes in areas containing antigen, transformation of thcso et•lhc 
to histiocytes, and damage of parenchyma in the zone of cellular inf'll· 
tration. 

These various mechanisms may all play a role in one or anothtH' ol' 
the different animal lesions of auto-immunity and the human lmdonH 
which resemble them. 

l. Cytotoxic lesions are well-known in the case of blood elcmont.~t, 
many cases of acquired hemolytic anemia, chronic leukopenia, and iulo· 
pathic thrombocytopenic purpura, for example, being directly duo to 
the presence in the circulation of antibody-like globulins of the appi'O· 
priate specificities. Passive transfer of serum containing "auto-antlho· 
dy" of this type to normal individuals or passage of such antibody act·oHH 
the placenta results in destruction of cells in the recipient; thus Uw 
causative relation of the "antibody" to disease is not in doubt. On Uw 
other hand its identification as specific antibody remains uncertain, uml 
the mechanism which results in its formation is not clear. 

A wide variety of other "auto-antibodi·es" is found in man, but lholt· 
relation to the diseases with which they are associated is in moMI 
instances uncertain, since in each case the antibody may be conHlt'\lt'cl 
either as th€ cause of the disease or its consequence. In animal CXJllll'l" 
ments, till recently, aside from lesions of blood cells and other t!t•lht 
in suspension (ascites tumor cells), antibody was known to CILUMti 



460 B. II. W AKSMAN 

cytotoxic lesiona only of vascular endothelium, i. e. of cells displaycd 
at a surfac.e. Passively transferred antibody to various salid tissuc 
elements wa.s ineffective in forming lesions (for kidney lesiona, sec 
discussion below) . Even in vitro, cells growing in organized masses 
appeared inaccessible to antibody. It is possible therefore that human 
lesions of vascular endothelium or serous surfaces (pericardium, pleura, 
synovia) will be found to result from the direct cytotoxic action of 
auto-antibody. Recently the suggestion has been made that cardiac 
lesiona may result from the long-continued presence of antibody to 
heart muscle in high titer in the circulation 2• To what extent such a 
relationship may hold with other salid ti.ssues is entirely conjectural 
at the present time. 

2. Neutralization by antibody of insulin in cases of recurrent 
hypoglycemia and of intrinsic factor in pernicious anemia appear to 
be clear examples of auto-immune lesions mediated by antibody, though 
again, in the latter instance, the genesis of the "auto-antibody" is 
unclear. Presumably similar lesions affecting other hormones or secr~ted 
materials may be identified in due course. A number of animal models 
exist which confirm the mechanism suggested for the human diseases. 

3. Anaphylactic lesions involving blood or tissue antigens and "auto
antibody" have not as yet been identified either in animals or in man. 

4. Lesions of Arthus type involving tissue antigens do occur. Th~ 
character of the nephrotoxic nephritis produced with antisera to glome
rular basement membrane antigen suggests that it is correctly assigned 
to this class of lesion.s. A recent study 14 has shown that similar lesions 
may result in vascular or extravascular sites, when antibody directed 
against one of severa! connective tissue antigens is introduced. The 
role of such a mechanism in human disease r~main.s, however, unknown, 
though "allergic" vasculitis frequently has a morphologic character 
suggesting an Arthus mechanism. 

5. A good deal of evidence supports the suggestion that auto
immune lesions of salid tisc:;ues in animal experimenta are of the cellular 
or "delayed" type. This evidence is partly morphologic and rests partly 
on passive transfer studies with "sensitized" cells. Till recently, no 
satisfactory in vitro techniqu~ of studying and identifying this class 
of reactions was available. Newer modifications of the Rich tissue 
culture phenomenon 15 and the demonstration in cell culture of a direct 
cytopathogenic action of "sensitized" lymphocytes on target c·ells 1'6 , 17 

permita further analysis of the mechanism of formation of this class 
of lesions. A cytopathogenic effect of specific lymph node cells on 
peripheral nerve mydin in culture 18 and on thyroid cells 19 has now 
been observed. There is still no information regarding the mechanism 
of diapedesis of "sensitized" cells at sites of new lesion formation nor 
as to the mechanism whereby the cytopathogenic effect is brought 
about. The role of locally formed antibody also remains to be evaluated. 
With regard to variou.s salid tissue lesions in man, no positive evidence 
exists as yet to incriminate the delayed mechanism of lesion formation. 
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Nevcrthclcss thc appcarancc of thc various lcsion¡.¡ nnd tht• ){1'111'1'111 
failurc to find any cvidcncc for a pathogcnctic rol<• of' Uw "nut u 
antibodies", with which they are associated, mak·es thi¡.¡ JIOHHibllty IUI 

attractive one which requires intensive investigation. 

In conclusion auto-immune mechanisms ha ve, within a 20 yt•IU' JIPI'icul. 
ceased to be an immunologic curiosity and come to be reeogni1.Pd 1u1 
playing a major etiologic role in many diseascs, both ol' ln.bol'ltloi'Y 
animals and man. The various conditions undcr which nuto-lmmunlv.lt· 
tion occurs and the means whereby lesions are actually ¡n·oduc•t'd IU't' 

well on the way to elucidation. 
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ALLERGY AND COLLAGEN DISEASI~R 

G. ASBOE-HANSEN. 
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Collagen diseases should be termed systemic mes-P.nchymmtr~t m· 
systemic connective-tissue diseases, because collagen is not Jll'lnmrlly 
affected. In this group of diseases, the connective tissue as a bloluglmtl 
system is affected, both the cells and the intercelluhir substam~t1H. 'rhn 
etiology of these disorders is unknown and possibly different from 
disease to disease. In all of them the mesenchyme in the extended seruu1 
is damaged, the reticuloendothelial system participating actively in tho 
disease processes. 

The tissue changes characterizing all the "collagen diseae<!s" aro 
edema, mucinous edema, serous inflammation, granuloma formation, 
fibrosis and, po~sibly, necrosis and calcification. An increased permcabl· 
lity of damaged blood vessels seems to be of primary importance to all 
the group. Vasculitis is a prominent feature. In the edema are proteinH, 
including enzymes and enzyme inhibitors. The watery edema .elicits a 
mucinous organization, a binding of the water by acid mucopolysaccha
rides released from tissue mast cells. If the tissue edema persista, u 
fibrous organization invariably takes place, i. e. a deposition of collagcn 
fibres or cicatrization. 

Fibrinoid deposits in the intemellular compartment may be seen in 
the systemic mesenchymoses. Fibrinoid is nota well defined substancc. 
It may include nucleoprotein, gamma globulin and fibrin. Fibrinoid iR 
found in several aller~ conditions and may be induced by injected 
foreign protein, horse~serum, egg-albumin, meningococcal toxin, E. colt 
endotoxin, streptococcal filtrates and pleura exudates. However, fibri
noid has also been found in tissues in the course of diseases that havc 
possitively no allergic pathogenesis. It should be clear that fibrinoid 
does not specifically indicate allergic disease. 

It is by no means a well-established fact that the systemic connectivoe
tissue diseases ha ve a common or even similar pathogenesis. The connec
tive-tissue response to different damaging agents may be similar as 
evaluated by histological and biochemical criteria. 

Rhewmatic fever: It is generally accepted that allergy play.s th~ 
predominant role in rheumatic fev·er. Hemolytic streptococci are blamr.d 
as the offending etiologic agent. By repeated injections to rabbits of 
foreign protein, tissue reactions in the myocardium very similar to 



464 

Stein-Aschoff bodies hav·e been observed. RICH (1946), finding cárly 
fibrinoid changes in the connective-tissue ground substance, and sug· 
gesting that histamine might be one of the damaging agents released 
as a response to an antigen-antibody interaction, characterized the. 
anaphylactic carditis by its similarity to polyarteritis nodosa. Evidence 
has been presented that streptolysin O may be r.esponsible for rheumatic 
carditis. The finding of circulating auto-antibodies against myocardial 
antigens has led severa! authors to believe and postulate that rheumatic 
fever is basically an autoimmune disease. KAPLAN (1960), using immu
nofluorescent technique demonstrated a binding of gamma globulin to 
the myocardium. He proposed the streptococcal toxins to cause the 
originalcardial damage that, secondarily, start autoimmune mechanisms. 
A primary synovitis produced by str.eptococcal toxins might well be the 
stimulator of autoimmune chain reactions that might affect the endo
cardium and the serosa! membranes. 

Rheuma.toid arthritis: The serum of many patients with rheumatoid 
arthritis agglutinate group A hemolyti~ streptococci and sensitized sheep 
blood cells. However this serum factor can also agglutinate bacteria, 
latex or bentonite if coated with gamma globulin or antibody, and 
also nonsensitized kaolin and colloid particles. The rheumatoid factor 
has antibody characters. Its sedimentation constant is 19 S. 1t combines 
with ordinary 7 S globulin forming a complex with a sedimentation 
constant of 22 S. The rheumatoid factor is believed to be formed by 
plasma cells. Glynn et al. (1957) suggested that the rheumatoid factor 
is an antibody directed against antigenic dererminants shared by the 
gamma globulin of various species. The rheumatoid factor and the 
reactant do not fix complement. The factor is present in the serum 
of 85-90 per cent of patients with rheumatoid arthritis, and sorne authors 
require a positive serological reaction to establish the diagnosis. The 
serum titer does not convincingly parallel the intensity of the rheumatic 
disease. Injected into human individuals it does not aggravate an exist
ing disease and cannot produce symptoms in normals. Relatives to 
patients may carry the serum factor without displaying any clinical 
signs of disease. In rheumatoid arthritis patients, the L. E. factor as 
well as leucocyte and platelet antibodies hav·e been demonstrated. 

The fluorescent antibody technique has shown that mononuclear 
lymphocytoid cells of the synovial villi synthesize rheumatoid factor. 
Plasma cells have been found to contain the factor, but it must be 
emphasized that rheumatoid arthritis may occur in the serum of patients 
with agammaglobulinemia. Denatured gamma globulin has been demons
trated in rheumatoid tissue lesiona. 

An autoimmunization may be activ~ in rheumatoid arthritis. Howe
ver, there is evidence that this is secondary, while the primary factors 
are unknown. Trauma, including surgical operations, may be counted 
to them. 

MAcKAY and BURNET (1964) believe that an immunological defect 
exists in sufferers from rheumatoid arthritis, and that this defect is 
in sorne way responsible both for the development of rheumatoid 
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arthriti~ and imrnww n•ttelivit.y lo gamma globulin, uti munll't•KI.tltl hy 
the rheumatoid factor in thc serum. 

Lupus erythematosus: There is evidence that patienlH duvt!IO)IIIIJ,( 
lupus erythematosus are in sorne way predispo.scd. ChurudorlMllll 
pathological lesions are vasculitis with fibrinoid necrosis, lymphocyUc! 
infiltration and granuloma formation. Hematoxylin stainablo bodlc•M 
ha ve only been found in systemic lupus erythematosus (81~1~1). 'l'lli'Mt1 
amorphic masses containing DNA may be phagocytizcd by hhtt.loc!yt.h! 
cells. The L. E. factor belongs to the gamma globulin fracllon ol' Mm·urn. 
It has antibody characters reacting with blood ccll nuchll, whh!h nmy 
swell, lose their basophilia and their characteristic chromatln Ht.rutlt.uf'li. 
They may then be phagocytized by vital leucocytes forming 1 •. ]IJ. """"· 
The L. E. factor may react with nucleoprotein from varioUK MJIC'<llt'M, 
mammalian, avían, and bacteria as well. Thus, thoere is a nolnblc• 111111' 
of specificity. A great number of other antinuclear and, in uddlllnll, 
anticytoplasmic factors have been revealed in SLE. Such nnUboctii'M 
are directed against mitochondria and microsomes. AntibodicK ngahuct. 
leucocytes and platelets have been described. 

L. E. may be accompanied by hyperglobulinemia, hemolytic anomln, 
a positive Coomb's test, thrombocytopenic purpura, Wassermann and 
Kahn reactivity, and hemorrhagic phenomena due to circulating nntl· 
coagulants. 

Certain arugs, i. e. hydralazine, penicillin, and others, havc boon 
reported to produce L. E.-like disease. Cold and sunlight may also uct. 
as precipitants, preferably in predisposed individuals. 

Bacteria!, preferably streptococcal, and virus infections havoC bcen 
blamed as noxious stimuli. Nuclear components of bacteria may be• 
antigenic and there are undoubtedly sorne common features in SLI•: 
and rheumatic fev·er. However, there is no conclusive evidence to .suppot'l. 
such speculation. 

The overwhelming predominance of disease among young womcn In 
their reproductive age has suggested that endocrine factors might bo 
active. Estrogenic hormone may have a conditioning effect, but thl'rCI 
is no evidence that hormonal factors are of primary significance. 

Polyarteriti.s nodosa: IfÍ polyarteritis nodosa the cutaneous bleeding,\4 
and necroses, the erythema, papules and urticaria) wheals are rcsult.M 
of connective-tissue changes in the vessels. Endothelial damagc and 
granulation tissue in the vascular walls may entail thrombosis and 
occlusion of the lumen and the formation of small aneurisms. The dccpe~r 
cutaneous and subcutaneous arteriales are regularly involved as we~ll 
as the arteriales of the gastrointestinal tract, the heart, kidneys and 
the lungs. 

The pathological changes are very similar to tho.se of serum sicTcnrlH.'I. 
There is much evidence that an antigen-antibody reaction is activo. 
Polyarteritis nodosa-like changes may be produced by injection of 
foreign protein, by administration of drugs of various kinds, cortlco
trophin, sulfonamides, and others. 

The pathological changes in Schonlein-Henoch's pur'[YUra are al.'4o 
!111 
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similar to polyarteritis nodosa. It is a generalized vascular discaHO 
with fulminant symptoms which may be provoked by drug or food 
allergy. 

A relationship possibly exists to rheumatic fever, which may accom
pany polyarteritis nodosa. Polyarteritis nodosa may be preceded by 
strept~coccal infection. Other allergic diseases such as asthma, angio
n~urobc edema and urticaria occur relatively frequently in patients 
with polyarteritis nodosa and in their relatives. 

Polyarteritis nodosa patients have hypergammaglobulinemia, but 
no autoantibodies have been demonstrated yet. There is no conclusive 
evidence of autoimmunization being active in polyarteritis nodosa. 

Scleroderma: In both the generalized and localized types of sclero
derma, there is atrophy of the epidermis and hypertrophy Qf the dermal 
connective tissue. The sclerotic fibrosis also involves the subcutaneous 
layer as well as all connective tis.sues of the body. Of special interest 
are the vascular walls, the myocardium, the lungs, the pancreas, and 
the liver. Fibrinoid and amyloid changes as well as calcification may 
occur. · 

Whether of primary or secondary significance, the changes in the 
vessel walls play a special role in the pathogenesis. The histological 
background of the vasospastic crises is a subacute arteritis including 
thickening of the intima, fibrosis of the walls and partial or complete 
obliteration. 'The small and medium sized arteries are preferably affected. 
The vascular changes are predominant in the generalized type of 
scleroderma, whereas in the localized types the extravascular damage 
seems to be prevailing. 

:Scleroderma patients may show hypergammaglobulinemia and circu
lating autoantibodies in the serum (red cell agglutinins, L. E. factor, 
Wassermann-like antibodies). A circulating antinuclear globulin react
ing with autologous and homologous as well as heterologous tissues 
has been demonstrated in cas·?S of generalized scleroderma. The reaction 
may be inhibited by desoxyribonuclease. 

The development of scleroderma has been observed following vaccine 
and serum therapy, but there is still no evidence that allergy or auto
immunization play a pathogenetic role in scleroderma. 

Dermatomyositis: Dermatomyositis may be localized or involve all 
the skin and several muscle groups. The increased capillary permeability, 
the mucinous edema and inflammation are the predominant features. 
In early and fulminant cases the changes may be similar to L. E., 
whereas in more protracted cases they may be very like scleroderma. 
Calcinosis is not rare. The tender, swollen, edematous muscles of the 
acute phases and the atrophic fibrotic muscles of the chronic reflect 
the involvement of the mucinous and collagen apparatus, respectively. 

A dysproteinosis with hypergammaglobulinemia is regularly seen. 
An antinuclear globulin has been demonstrated by the fluorescent 
antibody technique. About 15 per cent of dermatomyositis cases are 
associated with cancer. The symptoms may precede the signs of the 



Alll-1'~.\' lllld 1'111111~'1'11 diHI'IIHI'H 1117 

malignant tumor. 'l'hcrc i~ sorne cvidence that tho diiiWILHI~ mny di'VtlloJI 
as an allergic response to tumor products. 

CONCLUSION. 

- The systemic mesenchymose.s may be the result of tho dumltl{ln¡r 
.effects of an immune response directed against an nxO[JC'fW7UI unlll{cm, 
possibly specifically against a hapten. 

- The antigen may be an auto-antigen and not forcign. 
- The immune phenomena may be accompanying thtl dhmaum 

without any pathogenetic significance. 
- Hypersensitivity to exogenous antigens can not cxplntn t ht1 

persistence of these diseases. On the other hand, evidencc for un uu1o· 
immune mechanism is scarce and inconclusive. 

/ 



THE THYMUS AND AUTOIMMUNITY (~') 

R. A. Goon ('k ij'), R. D. A. PETERSON (* * *) andA. E. GABRIELSEN. 

From the Pediatric Research Laboratories of the Variety Club Heart Hospital, 
University of Minnesota, Minneapolis. 

There are, perhaps, no two concepts that have greater currency in 
contemporary immunology than "thymus" and "autoimmunity". Both 
the idea of an immunologic role for the thymus and the concept of "auto
aggression" have long histories; but, intérestingly, clinical and experi
mental investigations in both areas have reached a peak during the last 
three or four years. A wide range of opinion exists on the degree of inter
relationship of the thymic role in the body economy and the group of 
serologic and pathologic phenomena encompassed by "autoimmunity" 
-from the assertion that the thymus plays a causal role in these condi
tions at one extreme, to the suggestion that the thymic lesions-and, 
indeed, many of the abnormal antibodies and other autoimmune pheno
mena-reflect tissue damage that is not fundamentally immunologic 
at all. 

Thymic Function in the Mouse 

Until very recently, research on the immunologic role of the thymus 
emphaslzed the ontogenetic development of the immune mechanism. This, 
certainly, was the central concept in the earliest work of ARCHER et al. 1- 2 

on the rabbit; of MILLER s-4 and MARTÍNEZ, Goon et al. H in mice; and of 
WiAKSMAN and associates 7- 8 in rats: that the thymus plays an essential 
role at about the time of birth in these species in both the structural 
development of the lymphoid tissues and the maturation of immunologic 
capability, particularly antibody producing capacity and transplanta
tion immunity. Deprived of their thymuses in the newborn period, these 
animals suffer varying degrees of immunologic deficiency, usually ex
treme in mice, less so in rats, and much less so in rabbits. 

(*) Original studies from these laboratories were aided by grants from the 
U. S. Public Health Service (HE-02085, AI-00798, and 5Tl-HE-5462), The National 
Foundation, American Heart Association, Minnesota Heart Association, and the 
American Cáncer Society. 

(**) American Legion Memorial Heart Research Professor of Pediatrics and 
Microbiology. 

(***) Established Investigator, American Heart Association. 



'l'ht• 1 h,YIIIIIH ll.lld lllltolllllllllllii,Y ottlll 

This early view of the. function of the thymus hnH blWil ht·ondrnrd 
and refined in severa! directions. It is known that the thymuH' lnl'hii'IWII 
on immunologic development in the mouse continueH to 10 duyH ol' ll~tl 
and beyond 6 , u; and that its control of lymphoid tissue integrlty nn<l hu
munologic competence is reasserted in the fully grown animul 11' 11. IH 
later exposed to high doses of irradiation, depleting thc lymphocyto )lO· 
pulation and the leve! of immune reactivity l!H 2 or if immunologk r·c•H· 
ponsiveness is specifically suppressed in an immunologie t:ollH'ntwt• 
model 13• 

It is known, too, that in the newborn mice the thyml(~ l~l'ftH~t 1111 t tw 
immune mechanism is exercised by a humoral, prcsumubly hor·monnl 
factor, at least in J?art; two groups of investigators 14 '~ httvo Hhown 1 hn t 
neonatal thymic tissue, contained in cell-impermeablc diffnHion dut111· 
bers, offers partial restoration of lymphoid tissue devclopmcnt naHI lm 
munologic capability to the neonatally thymectomized mousc. A thlt·d 
group has demonstrated an analogous effect in neonatally thym<'<~loml· 
zed rats similarly grafted 16• 

It seems probalhle to us that the role of the mouse thymns IR, In 
the late embryonic and early postnatal period, partly cellular. This ldc•n 
of the thymus as a central source for cells that are distributed ccntrifu
gally to the peripheral tissues was expressed as early as the 1890'H by 
BEARD n; modern students of the thymus, FICHTELIUS 18 , AuERBACll 11' 

and RuTH 20 , among them, have, from different lines of evidem~t', 
formulated similar hypotheses; and these ha ve figured promin<'n· 
tly in the speculation on the nature of the deficiency in neonatnlly 
thymectomized mice. It was clear, in initial studies, that adult spleon 
and lymph node cells would prolong life and restare immunologic fune
tion to neonatally thymectomized mice if administered befare they ente
red their period of physiologic decline 9 , 21- 22 , the so-called wasting discu
se which quite consistently develops in most strains of inbred mice dcprl
ved of their thymuses in the immediate neonatal period. Thymocytes pro
ved ineffective in the early studies, work involving, by present standardR 
at Ieast, the injection of relatively small nnmbers of cells; however, TAY

LOR 23 and YUNis, HILGARD and associates 24- 25 , in our laboratories, have 
since shown that thymocytes, even from neonates, will avert the wasting 
syndrome and restare immunologic function to the thymusless animul 
so that it will produce antibody and reject allogeneic (from anothm· 
strain) skin grafts. The lymph nades and spleen, which in wasting ani
mals are atrophic, poorly structured, and sparsely populated with lym
phocyte~, are ap:¡::urently restored by the injected cells; if these tissuea 
from the "salvaged" animals are injected into appropriate neonat.nl 
hybrid mice they show activity against the host typical of the strain of 
the thymocyte donor rather than the thymectomized recipient 24- 25 • Even 
more recent studies, involving administration of huge numbers of new· 
born thymocytes to allogen:c thymectomized hosts, suggest that theso 
inocula may also foster immunologic development of host cells as re· 
vealed in assays of graft versus host activity 2'6 • 

Thus-and we shall return to this concept later-the evidence sug-
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gests that the immunologic and physiologic failure of neonutally th,Y· 
mectomized mice is directly correlated with the poverty of thc othcr 
lymphoid tissues, particularly such "effector" organs as lymph nades 
and spleen .These tissues can be restored either by supplying the facili
tating influence of humoral substances from thymic tissue in diffussion 
chambers, by repopulating the tissues with injected cells-either from 
peripheral lymphoid tissues or, in larger numbers, from the thymus-
or by providing a thymus graft whose contribution to the thymus-de
prived mouse is apparently both humoral and cellular. 

There is, perhaps, no more fascinating clinical parallel to the neo
natally thymectomized mouse (and the neonatally thymectomized hams
ter, which is also very deprived immunologically and prone to develop 
asevere wasting syndrome) than infants with the Swiss type of agam
maglobulinemia 27- 84• These children have less immunologic capability 
than any other defined patient group: they are very susceptible to infec
tion with the whole range of micro-organisms, show defective delayed 
allergy and homograft immunity, often have malabsorption syndromes 
and other digestive disturbances, usually show growth failure and, in 
the late stages, a wasting process. Their thymuses ha ve invariably been 
abnormal in size and structure: ranging from tiny vestiges of tissue, a 
few milligrams in sorne instances, located in the thyroid area; to very 
small non-lymphoid organs in the normal intrathoracic position; and, 
at the other extreme, tissues of several grams in weight but entirely 
epithelial and stromal in composition. As in the neonatally thymectomi
zed mouse, the other lymphoid tissues have been very small, lacking 
separation of cortex and medulla, and almost completely devoid of lym
phoid cells. The parallel to the neonatally thymectomized hamster is 
better in one dimension: wasting hamsters are gamma globulin-defi
cient 35 , as are the Swiss agammaglobulinemic children; the neonatally 
thymectomized mouse sometimes has a low gamma globulin level, but 
usually do es not 22• 

The Bursa of Fabricius and Appendix. 

In two species, the chicken and the rabbit, it has been shown that the 
thymus is one of two-perhaps more-"central lymphoid tissues": 
organs which influence immunologic maturation and lymphoid tissue 
development, while taking what seems to be a less active role in day-to
day encounters with antigens and other forms of "foreignness". In the 
chicken, the organ is the bursa of Fabricius, sometimes called the cloaca! 
thymus, and its role seems to be limited largely to the mechanism for 
production of circulating antibody a>S-as. The role of the chicken thymus 
is not as well defined, lbut evidence from severa! laboratories suggests 
that its influence may be limited to cellular immunity 39--,~2• 

The rabbit's lymphoid system is more complex; to the present time, 
we have demonstrated a role in the maturation of antibody producing 
capability and development of the lymphoid tissues and cell systems for 
both the thymus and the appendix 1 - 2 , 43- 45 • No effect has yet been shown 
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on dclaycd hypcrHem!itivjty or· homograft immunity '". Wt~ lmvo t!VIdc•uc•c• 
that there are other "centrallymphoid tiHsues" in the mbhit., tuHI NCJIII 

riments aimed at their definition are procccding. 'I'ht~ t.iHHilt'H lnvolvl'd 
are probably the intestinal tonsil (sacculus rotunduH), and, poMHihl,v, 
certain Peyer's patches and even the pharyngeal tmtHiiH n.nd udt•noldM 
-all the "centrallymphoid tissues" seem to be associated wit.h t.lw ~11M· 
trointestinal tract and may have their developmcrital or'igin In t•plllw
lium. 

Recent findings on the role of "centrallymphoid tiHHlWH" In t!t•t·lnlll 
malignant developments serve to strengthen thh; cmwt•pl. lt. luu1 '"'''" 
known for 20 years that early thymectomy of micc gt·t•ntly r·t•thwt•H llw 
incidence of lymphatic leukemia in that species, an cl'bHt•t·vn.llou m·tul
nally made in the high leukemia strain, AK 47 , but extended in lnlt•t• yt<nt·~ 
to lymphomas induced by radiation, virus and carcinogenH ·1" ''". A ¡uu·nl
lel has recently been found in two other species, the rat and Uw (!hldct'll, 
In the rat, early thymectomy apparently reduces the incidcn<!tl oJ' Ot·oru•· 
virus-induced lymphomas, although not as dramatically aH it dowi In 
the mouse 51- 52• On the other hand, in the chicken, bursectomy t•mhwt•d 
the incidence of a virus-induced viscerallymphomatosis to almoHt. not h
ing, without affecting the mortality from other neoplasms asHodntt•d 
with the well characterized filtrate used 53• 

We have, then, a parallel in three species of a significant influent!o ol' 
centrallymphoid tissue on antibody producing capability and on lympho· 
magenesis. 

There are two series of clinical observations which have come to t.hu 
fore in recent months as we have considered the implications or tht'HU 
recent experimental findings for the ward and clinic and, indccd, thv 
reciproca! influence of clinical experience and observation on labornt.m•y 
<1nimal studies. 

The first is a clinical reinforcement of the triad just mentionell: 
central lymphoid tissue, immunologic deficiency, and lymphocytic mn
lignancy, occurring in children with ataxia-telang~ectasia 54• This discnHtl, 
originally described by Loms-BAR 55 , is usually manifest in early chil 
hood: the cerebellar ataxia is in most instances the earliest sign, followt•d 
by appearance of the telangiectases of the nclera, eyelids and ear lobm1, 
and, in most of the patients, by unusual susceptibility to respirator·y 
infection 55- 5'6 , Many of the children ha ve not been studied for immunolo. 
gic deficiency or for abnormalities of the iEmunoglobulins; but, of thoHtl 
that have, almost all showed sorne abnormality of immunologic funclion 
(particnlarly of homograft immunity and delayed hypersensitivity) u 

and many had deficiencies of one or more of' the immunoglobulmH, Uw 
gammaA (beta2A) most often, but also the gamma0 (gamma2) in sorne hlH· 
tances ~>4, 57 • Where thc gamma 0 has been low, there ha ve been corrcsponcl· 
ing deficiencies in antibody responses to strong antigens "\ "8 • 

This patient group has two additional characteristics which placo lt. 
into extraordinary perspective in view of the known relationshipH ol' 
centrallymphoid tissue to both immunologic development and lympho· 
magenesis in certain experimental animals: these are the gross ubnot·· 
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mality, or absence, of thymus tissue in virtually every patient in whom 
thymus has been sought at postmortem, or studied following biopsy or 
autopsy 54- 5 "; and the unusually high incidence of reticular and lympho
cytic malignancy 54 • The total number of cases of this syndrome in the 
literature and known to us by personal communication is about 125: of 
this number at least 8 have died of lymphoreticular neoplasms, 4 have 
had no thymus tissue at autopsy, and 3 studied by us at autopsy or biopsy 
had very small thymuses, entirely lacldng in normal structure, and very 
sparsely populated with lymphoid cells. This tissue resembled embryonic 
thymus, the epithelial rudiment, at the very teginning of lymphoid dif
ferentiation 5-4. 

The second series of observations concerns sex-linked recessive 
agammaglohulinemia, a syndrome associated with very low gamma glo
bulin levels and extreme immunologic deficiency, particularly of circulat
ing antibody production. We ha ve hadan opportunity to study thymus tis
sue offive such patients; except for absence of Hassall's corpuscles in the 
sections available in one case, and a degree of lymphocyte depletion 
consistent with the infections the children suffered from, these thymuses 
were normal 34 • The other lymphoid tissues of these children have been 
studied: lymph node, spleen, lymphoid tissue of the appendix and Peyer's 
patches-and have consistently been small, poorly structured, entirely 
lacking in follicular development, and poor in lymphocytes 62 • In the 
light of the contrast with the Swiss agammaglobulinemia patients, men
tioned earlier, and the analogy to the bursectomized chicken-also defi
cient in gamma0 globulin, plasma cell formation, and antibody producing 
capability 36- 38 , 40 , 63 , 64 -we have speculated that a degree of dissociation 
of lymphoid tissue function may characterize the human immune me
chanism, and that the extreme deficit of the gut-associated lymphoid 
tissues, other than the thymus, may underlie the immunologic failure of 
the congenital sex-linked agammaglobulinemic. 

Two other elements in the history of this patient group also warrant 
mention here: at least three boys with this disease ha ve developed lym
phoma or leukemia, one of whom presented with a large thymoma 65 ; 

and many have suffered from such mesenchymal diseases as rheumatoid 
arthritis, scleroderma, and dermatomyositis, diseases associated witlh 
abnormal antibody formation in persons with normal gamma globulin 
levels 66-&s. 

In summary, then, we ha ve the developing concept of centrallymphoid 
t:issues, apparently originatinG in gut epithelium, and exercising crucial 
influences both in the matumtion and maintenance of lymphoid tissues 
and adaptive immunity, and in the development of certain leukemias, 
\ymphomas, and reticular tumors. 

Autoimmunity in Mice. 

As indicated earlier, experiments in inbred mice have been central 
to the developing knowledge and understanding of the thymus. There 
is another strain, NZB/BL, developed in N ew Zealand by BIELSCHOWSKY 
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r;t al. "", · that hus bec11 Uw :;ubjcct of a sericH of provocnti vo Hl.udlt1M or 
the thymus in rclation to autoimmunity. These animulH rogulu.l'ly tltl· 
velop a Coombs-positive anemia uu and thymic lesiom! of tlw J.{tll'nllunl 
center type 70• Two hybrids of this strain have been dcscribml (N~II 111. 
X NZY/BL) and (NZB/BL X NIZW) ; both often develop a lupuH-t'l';r'l la•· 
matosus-like syndrome featured by "lupus nephritis" and poHit.IVtl 1 .11~ 
tests 71- 72 • Most extensive studies have been done with thc Ht~eotul hybl'ld 
which develops the disease earlier and in much higher ineidetwt•. ' 

HELYER and HOWIE 72 and BURNET and HOLMES 7 " havtl Hl.udlt-d 1 Jw 
effects of splenectomy, thymectomy, and thymic rcpluccrnNll In thc•w' 
animals. Early splenectomy and ACTH therapy dclayrd onHI't ol' t "" 
hematologic disease in NZB/BL 74 ; but thymectomy S·:.emed lo t•c•Mult In 
an earlier, more severe. disea.se 72 • Of greatest intercst wer•c• Uw t hymlt• 
replac·ement studies 72 : thymuses from both the NZB/BL nnd (N~B/ BJ. 
X NZW) hybrid thymu.ses were grafted into CBA/T6 animnbt whmu• 
own thymuses had been removed immediately after birth; nnd not·nutl 
CBA/T6 thymuses were grafted into neonatally thymcctomiz··~d N~B 1 

BL and hybrid animals. The results in the studies of Helycr and Jlowlc• 
were clear-cut: grafting of a normal thymu.s into the autoimmun1! Htt·nln 
or its hybrid had no ameliorating eff.ect. Indeed, the disease was curllt•r 
in onset and more florid in its manifestations than in the nonthymPelo· 
mized groups. On the other hand, when thymus tissue from NZB or· 
(NZB X NZW) animals was grafted into thymectomized CBA/T6 mlcc•, 
about half of the CBA mice developed one or more manifcstations of 
the disease process. 

Although it is reported that detailed immunologic studies (;f tho 
NZB mice are u.nderway 75 , no data are available at pres.ent regardlng 
the immunologic status of these animals other than the Coombs pmli
tivity. 

The immunologic status of the NZB mice is of particular interC'HI. 
because of the recent suggestion of DEVRIES et af. 76 , 77 that certaln 
strains of neonatally thymectomized mice develop Coombs positivity 
and a syndrome very reminiscent of certain graft-versus-host reactionH. 
The analogy of the wasting diseas.e of neonatally thymectomized micn 
to various forms of homologous and secondary disease has been com
mented on repeatedly. Since both lymphoid tissue atrophy and immuno
logic deficiency are characteristic of mice with all thr.ee of these "wast
ing" syndromes, the issue of neonatal thymectomy as cause, aml 
lymphoid tissue defect and immunologic depression a.s effects, has never 
been satisfactorily resolved. Our own experience has been that somo 
neonatally thymectomized mice of certain strains do not develop wast:n,.t 
disease, but are as deficient immunologically as the runting animalK, 
although their lymphoid tissue.s may not show as extreme defectK. 
Coombs positivity has also been a rare finding in the neonatally 
thymectomized mice we have studied. We have, however, observ<'ci 
intestinal crypt lesions and mild amyloidosis in some of the nconatally 
thymectomized mice 78 and intestinal crypt le.sions in neonatally thy
mectomized hamsters 79 • 

This thesis of "autoimmune" mechanisms as etiologic factora In 
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the physiologic decline of neonatally thymectomiz.ed mice warrant~ 
serious consideration, bolstered as it is by the evidence of DEVRIES ct 
al. 76, 77, by sorne of the data of PARROTT and EAST 22 , and by certain 
phases of the general experience with these animals. It has been given 
further support recently by a model developed in immunologically defi
cient thymectomized and appendectomized rabbits (see below) . 

Thymic Abnormalities in M·yasthenia Gravis and Systemic Lupus 
Erythematosus. 

BuRNET and HOLMES 7Q, 73 have emphasized the similarity of the 
thymic lesions in NZB mice to those characterizing many myasthenia 
gravis patients, as well as a parallel, in sorne instances at least, to the 
preleukemic thymic changes in the high leukemia strain AKR. The 
analogy to myasthenia gravis has been strengthen2d by a series of find
ings, beginning with those of STRAUSS et al. 80 that many myasthenia 
gravis patients have antinuclear or antimuscle antibodies or both 81- 84 • 

The work of MARSHALL and WHITE 85 has suggested that the alteration 
of the normal thymus's roelative impermeability to parenterally admiriis
tered antigens may play a role in the thymic lesions of myasthenia 
gravis. They showed that direct injection of antigen into the thymus 
of guinea pigs or intravenous injection of antigen following injury of 
their thymus, results in lesions reminiscent of those of myasthemia gravis 
patients. It has become evident in a series of recent studies that the 
isolation of the thymus from antigens has probably been exaggera
ted 86-,s 8• Critic.s have emphasized the lack of specificity of the thymus 
lesion, which has been reported in diseases as disparate as Addison'·s 
disease 89 and chronic hepatitis 1}o; and the similarity of the thymic 
lesion to that which occurs in such non-lymphoid tissue.s as heart muscle 
when antigen is inject2d directly 91 • 

The serologic parallel of myasthenia gravis and systemic lupus 
erythematosus has encouraged the search for other resemblances. A 
number of patients have been reported in whom both diseases occurred 
simultaneously (reviewed 84). Thymomas, which occur in about 15 per 
c·ent of myasthenia gravis. patients ~r2 , have also been reported in systemic 
lupus erythematosus IJH4 ; and MACKAY and DEGAIL 95 and HARVEY 96 

have reported a total of 5 SLE patients, not treated with steroids, whose 
thymuses had lesions of the myasthenia gravis type. There is at least 
one additional report of germinal center-like lesions in the thymus of 
a lupus patient given heavy doses of prednisolone 97 • 

The efficacy of thymectomy for relief of myasthenia gravis patients 
was in dispute for many year.s; but the recent consensus seems to be 
that significant improvement occurs following thymectomy in many 
young women with a short history of the disease 98 • In sorne of them, 
dramatic results ha ve followed removal of the thymus during a myasthe
nic crisis. 

The issue, both of thymic lesions and of effect of thymectomy, is 
much cloudier in the case of systemic lupus. Few patients have been 
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thymcctomizcd, and even. fewcr havc bccn followed f'ot' any t•xl•.•lldt•d 
pcriod. There have bccn suggcstions that sorne paticntH haw bt•twl'llt•d, 
while others have not "" '"1 • It is of interest, howcvcr, thnt HnVt'l'ltl 
patients with mya.sthenia gravis hav·e developed full-blown lupuH Honw 
time following thymectomy 102- 103 • 

There is another group of clinical phenomena, associatcd with t.hymlt~ 
tumors, which warrants mention. Four or five patients have bt•en t't'· 
ported who had myositis, myocarditis, and thymoma, in the nppur•t•llt. 
absence of myasthenia gravis 104- 108 ; one of them had a poHitlvn Ll'l 
cell test, but did not have pathologic findings of lupus crythemntmmH ""'. 
There have been at least two instances of dermatomyoHit.IH nn<l lhy· 
moma 109- 110• Most recently, KLEIN et al. 111 reported two mynKihl'lllt• 
patients with thymoma and polymyositis, one with hypcrgummn~-tlohu 
linemia. 

In summary, clinical evidence continues to reinforce thc llRHoelntlun 
of certain types of thymic pathology with disease states oftcn tnrnw<1 
"autoimmune". Thi.s is not to say that they are causally llnkl'tl ot•, 
indeed, that either is of etiologic importance in the di.seases undt•t' <~OII· 
sideration. Much additional study, both with experimental modelA Htwh 
as the disease of NZB mice and their hybrids, and with thcsc scvernl 
patient groups, is needed, along with more critica! attitudes on t.lw 
subject of autoantibodies in particular, but al.so on thymioc pathology 

Thymoma and Hem.atopoietic Failure: Autoimmunity? 

Experimental and clinical data and speculation have inevitnbly 
linked the thymus to the lymphoid ti.ssues, the lymphoid systcm ol' 
cells, and lymphoreticular malignancy. Experiments have repeatodly 
emphasized, for example, that thymectomy has no influence on myclolcl 
leukemias in mice. The many studies involving thymectomy of young 
or adult mice or rats have shown lymphoid tis.sue depletion and reducrrl 
numbers of circulating lymphocytes, but reports of effeets on othC't' 
hematopoietic celllines ha:v.e been rare. Thus, the repeated as.sociation, 
in at least 40 patients, of thymoma with either red cell agenesia or· 
pancytopenia has been a puzzle. These anemias and pancytopenias hav·n 
proved very resistant to treatment; removal of the tumor has oft<•n 
been ineff.ective. bnt most analysts of the data believe that recovery 
has followed this procedure in a significant number of instances (ro
viewed 112 ) • 

Recently, two groups, in England 113 and in Denmark 114, have sug
gested that these syndromes may hav.e an immunologic basis, citlng 
the presence of abnormal antibodies in such patients. Except for thP 
instances in which the hematopoietic failure of thymoma patients hnK 
included plasma cell.s, with resulting agammaglobulinemia, this patirnt 
group has not been studied immunologically until recently. FurthPr 
investigations of this type will be of great interest. 
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Autoimmwnity and Lymphomagenesis. 

The relationship of "autoimmunity" to lymphomagenesis has not 
been adequately explored; this question has been di.scussed by Dameshek 
on severa! occasions 115- 116 , as well as in more recent speculations of 
BURNET and HOLMES 70- 73 • 

The relative roles of the "inducer" -virus, irradiation, hormones, 
carcinogens- and the host facilitating influences, particularly thymic 
function, have had a gr.2at deal of attention in studies of mouse leukemia. 
The work on drug-induced systemic lupus erythematosus, a disease 
apparently characterized by typical SLE serology and renal lesions, has 
suggested that an "inducer" is involved in sorne, if not all, SLE 
patients 117• P.erhaps there is also a thymic factor in ho.st susceptibility 
here. Extensive experience with agammaglobulinemia-hypogammaglo
bulinemia patients has led to the inescapable conclusion that such 
patients have an unusual predisposition, if not to SLE itself (the sex 
distribution of SLE patients and of agammaglobulinemic children may 
be a factor here). then to rheumatoid arthritis, dermatomyo.sitis, and 
scleroderma es-e8• They are also more susceptible to ~velopment of 
lymphoma and leukemia than immunologically normal children 65 • We 
have suggested before that inability to resist virus infections or failure 
to cope ad:-quately with aberrant cells could account for the high rate 
of neoplastic development in agammaglobulinemic children 65 • A similar 
pair of hypotheses might v1ell be considered as a basj.s for the unusually 
high incidence of mesenchymal diseases jn immunologically deficient 
patients. One of the patients in our series who developed lymphoma had 
dermatomvo.sitis as well as extreme hvpogammaglobulinf\mia 65• 

From the data available it is difficult to say whether N:ZIB mice have 
an unusually high incidence of lymphocytic and reticular tumors; that 
these do occur has been noted by BURNET and HoLMES 73 • They have also 
noted similarities in sorne of the thymic lesions of NZB animals and 
mice of the high leukemia strain AKR. 

Autoaggression i.n Thymeotomized-App'l3ndectomized Rabbits. 

The earliest demonstrations of an immunologic role for the thymus 
were the studies of FICHTELIUS et al. in the guinea pig 118 and of ARCHER 
et al. in the rabbit 1- 2• Later work showed that the rabbit appendix 
plays a coordinate role in the development of the lymphoid tissues and 
of antibody producing capability in the rabbit. Rabbits thymectomized 
and appendectomized in the newborn period have immatur.él, underde
veloped lymph nodes and spleens, and low levels of lymphocytes both in 
tissues and in the circulation well into the fourth month of life; and 
their response to a serum protein antigen is very inadequate. The 
definition of the immunologic deficit in these animals is incomplete, 
but it appears in preliminary work that homograft immunity and the 
reactions of delayed hypersensitivity are relatively intact. 
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Onc of thc rcmarkablc dcvclopmcnt::; in thi1:1 expcrimcnlul M'l'UUJI h1 
the relativcly high incidence (perhaps half of thc animals) of n Hyndt·cmw 
characterized by a Coombs positív·e anemia, with diarrhou 11 ". HuCih 
developments were also noted in isolated rabbits subjccted tu u. aduarh• 
procedure, either thymectomy or appendectomy. Onc thymc·c~t.omh~c·ll 
rabbit developed extensive amyloidosis involving splccn, nodm1, Jdc.hwy 
and liver. 

We no~d briefly earlier that mice thymectomizcd aH uduli.H nucl 
heavily irradiated show very poor recovery of thc lymphoid tiHMuc•M nncl 
of immunologic capability. ARCHER et al. 12" also showcd that thbt llJil'llc•N 
to the antibody response of rabbits thymectomizcd and h·t·t~dh~tt•cl atN 
adults. In more recent work 121 rabbits were thymcctomizc•d nr• llJI/Itltl· 
dectomized or both as adults and then irradiated. Coombtt 1"'"11 vil y 
was found in all three groups, particularly those subjcctt•d t o hut h 
procedures; and amyloid di se ase developed in so me of th<l thymc~d.mn 1 V-t•ll 
mice and in approximately half of those thymectomized and u.ppc•nclcwtu· 
mized. Of great interest was the abundance of plasma cells in tho dc•plc•h•cl 
nodes and other lymphoid tissues. The syndrome was also charactcwlrr.t'd 
by wasting reminiscent of homologous disease or secondary diHC'ILM~' 
of radiation chimeras. Amyloid accumulations are also charactcrlHth~ 
of these two groups and of parabiotic mice and hamsters 122~124 • In thiH 
connection, MICKLEM 125 has recently reported that amyloid lesions occ~ut· 
with significant frequency in lethally irradiated animals restored with 
an inoculum of bone marrow .sufficient to save the animals but inHul'· 
ficent to restore the lymphoid tissues. 

Thus, we have, in the appendectomized-thymectomized-irradiatc•d 
rabbit, immunologic deficiency, failure of lymphoid tissue recovC'ry, 
physiologic decline and wasting, and amyloid lesions, offering rcmar
kable parallels to a host of "runting'' syndromes induced by variouH 
means, including thymectomy in certain strains of mice. 

SUMMARY. 

Many recent data have provided support for the concept of "central 
lymphoid tissue" -organs which seem to have their origin in specializc.1d 
lymphoepithelial tissue of the gut, and which exercise humoral, amt 
probably cellular, influences on the normal maturation and maintenanco 
of the peripheral lymphoid tissues, the development and sustenancc nf 
adaptive immunologic capacity, and the abnormal proliferations of at 
least sorne lymphoreticular malignancies. The apparently spontancouK 
occurrence of "autoimmune" phenomena, serologic and pathologic, In 
immunologically deficient thymectomized (or thymectomized and app~n
dectomized) animals sugg.ests disruption of immunologic recognitlon 
mechanisms. Alternatively, they may be more susceptible to virUROM 
or mycoplasma infections- the role of such agents in this group of 
diseases is still an open que.stion. 

Severa! provocative clinical models ha ve provided significant insight.M 
into the func+.ion of the "central lymphoid ti.ssues" in developing ancl 
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maintaining adaptive immunity, and their dysfunction in immunologic 
deficiency diseases, myasthenia gravis, and possibly systemic lupus 
erythematosus and other mesenchymal diseases. 
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ALLERGIE ET HEMOPATHIE 

J. DAUSSET. 

Institut de Recherches sur les Leucemies (Directeur: Prof. J. BERNARD). 

Hópital Saint-Louis, Paris. 

Par hémopathie "allergique" on entend les cytopénies provoquée par 
un anticorps actif seulement en présence d'un produit exogene, médi
camenteux le plus souvent. 

L'atteinte peut porter sur l'une des trois lignées du sang, les érythro
cytes, les leucocyt.es ou les plaquettes, et rarement a la fois sur deux de 
ces lignées. 

Les caracteres d'apparition de ces cytopénies sont trop connus pour 
y insister a nouveau 1 • Rappelons simplement: 

a) La nécessité d'un contact préalable -avec le produit. La oose sen
sibilisante peut avoir été prise tres longtemps avant l'accident ou dans 
les quelques jours qui le précedent. De toute fa~on un délai de 5 a 9 jours 
entre la dose sensibilisante et la dose déclenchante est indispensable 
pour l'élaboration de l'anticorps et son élévation á un titre suffisant. 

b) La nécessité d'une dose déclenchante qui peut étre minime. 
e) La brutalité de l'accident: anémie hémolytique sévere, purpura 

thrombopénique alarmant ou agranulocytose, rarement annoncé par un 
accident mineure a la prise précédente. 

d) La rapidité de la guérison si tout contact avec le produit a 
cessé. Dans les cas typiques la destruction est périphérique, la moelle 
intacte et la repopulation se fait dans un délai de quelques jours. 

e) La rechute certaine et généralement plus grave en cas de nou
veau contact avec le méme produit ou parfois avec un produit voisin 
réagissant également avec l'anticorps. 

Pour arriver au diagnostic exact il faudra souvent procéder a une 
enquete minutieuse voire policiere pour rechercher 1-e produit responsa
ble parmi tous les médicaments administrés qui sont souvent des mé
dicaments composés; ou parmi les produits avec lesquels le malade peut 
avoir été mis au contact dans sa vie professionnelle. 

Il faudra enfin éliminer les autres cytopénies d'origine médicamen
teuse en particulier celle.s qui peuvent apparaitre chez les individus dont 
les hématies sont déficientes en glucose-6-phosphate deshydrogénase, 
ou présentent une hémoglobine anormale (H, Zurich). 
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Ant.icorf!s .. aflergique"' anti. P.A.S. 
Elude des tldiuu• ec:tifs (!) 

POSITIFS NEGATIFS ¡ '}i 

MEOICAMf.NlS fORMULE jREACTI(J MEDICAMENT FORMULE ~EACTD 

P1ra -111!1no.nl¡qldor de cJ7• *sa Benzoau de sod1um 
ÓOONt -UGIUIII 

!lit, . ; 

o~: ~: 
; 

¡, .. 
3.ammo. lllicylalt dt ~odtulll *.l Phtaltl• de udtum __.,,',; ~·~ NH¡ 2 

•" '~ 

óoo~ ~* ~.amtno.salit~tle de sod1um H
2

N (); *.1 Parr sulfo.nhtylate -8 de sodium 
H01S 

Pir~.amino. benzoale ó~ -Htt-€4 Aútyl.uhcylale ~ ·-de ndium de sodium . r+: 
NH, 

~~ ONHCH,~NI l 
Salicylate de sodium · -+++-¡\- Para.amtno. htppurate 

1• dr sod1um 
NHr 

00~ 
!;• 

OH 
-+++-~ Gentísate de sodium HO 

ó~ ¡, 
Méth111y.2. benzo1le OCH, ·++H-de .sodívm 

V: 

Nitro .. 3. salicyl•te ~~ +t 
~ .... 

de udíum 
¡:; 

~NrJ 
¡;,• 

Nitro. 5. salieyi•Le +t ;~ 1 de sadium 
\ 

Tableau 1.-Exemple d'étude des radicaux nécessaires a la réaction d'u.n antleot'JÍH ni 
lergique anti-PAS (2). Le noyau benzenique et le radical COONa en position l Hlllll "'' 
cessaires mais non suffisant. Un deuxieme radical est indispensable qu'il s'ngiMM11 tlu 

OH ou OCH, en position 2 ou de NH, en position 4. 
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Les allerg(mes. 

Devant l'incertitude du role exact du produit dans le déterminisme 
immunologique des accidents, nous préférons désigner les agents chi
miques incriminés sous le terme d'allergime qui est ainsi substitué a 
celui d'hap1ime dont la signification immunologique est bien précise. 

Il est impossibl.e a l'heure actuelle de trouver une dénomination 

ANEMIES HEMOLYTIQUES ET CHOCS AU PAS 

ts :5 
MEOICAMENT5 FORMULES ... a DAUSSEf tT GUIMBRETIERE ... g e; 

u e: 
J .. 

> 

PAS HaN-Q:cooH .¡. + + .¡. .¡. .¡. .¡. 

OH 

AMINQ-BENlOATE HaNQ-cooH .¡. .¡. + - - -
SAL YCILATE QcooH + .¡. .¡. .¡. .¡. .¡. 

HzN OH 
3-AMJN()-SALYCILATE Q~OOH .¡. - - + + 

.5-AMI N()-SALYC ILATE NHaQCOOH + - - - -
OH 

GENTISATE HOQ 
~OOH + 

MtTHOXI-2-BENZOATE QcooH + - - - + 
OCH~ 

N ITRQ-3-SALYC ILA TE NQ,Q~ + - - - + 

NOI 
NITR()-5-SALYCILATE QCVOH + - - - -OH 

Tableau 2.-Réactions croisées observées avec des anticorps allergiques anti-PAS. Cinq 
anticoprs provenant de 5 malades différents ont été étudies par DAUSSET et THIERFEL

DER (3). Ils montrent, a titre égal, la diversité de ces réactions croisées. 

commune aux différents produits quise sont montré responsables d'ac
cidents cytopéniques d'origine allergique. Ils appartiennent a des famil
les chimiques tres diverses. 

Cependant l.eur poids moléculaire est habituellement faible (malgre 
certaines exceptions comme par exemple la pénicilline). Ils présentent 
fréquemment des radicaux connus pour leurs liaisons faciles. Enfin ils 
pré.sentent pour la plupart un noyau banzénique, mais c'est aussi le 
cas de nombreux autres médicaments. 

11 n'est pas impossible que plusieurs d'entre eux aient un produit 
commun de métabolisme expliquant leur action néfaste. 

11 est égal.ement intéressant de noter que leur fixation á la cellule, 
en l'absence de l'anticorps peut etre labile (sedormid, quinine, quinidi
ne) ou au contraire ferme (pénicilline). 



Dans la grande mujor·ité tkH ca.s l'anticof}IH l~Ht l:l}léclflquo JIOIII' 1111 
produit donné. Cepcndant dans d'autr·es cas on a pu ob1:1crvor dt•M rluw· 
tions croi.sées avec des corps tres voisins du produit nyanl JU'oVmtull 
la sensibilisation. A l'aide de ces réactions croisécs on Jl<lUt oblt1lllt' 
quelques renseignements sur la nature et la position d·cs radhmux In· 

SPECIFICITE DU SUPPORT ERYTHROCYTAIRE 

TYPE 01HEMATIES PAS PAS PHENACETINE 
ler cas 2e cas 

HEMA TIES HUMA 1 NES 

NORMALES ·+ + + 
TRYPSINISEES + + + 

TANNEES - - . 
FORMOLEES - - . 

. 
HEMATIES D1AUTRES 
ES PECES 

I.APIN - - -
MOUTON - - -
COBAYE -
POULE -

Tableau 3.-Etude du support cellulaire a l'aide de deux anticorps anti-PAH nt <1'1111 
anticorps anti-phénacétine. L'action de la trypsine n'altere pas le site cellulttlr•••, 1'1111-

trairement au tannin et au formol. Le site cellulaire est spécifique de l'espece hunutltu•. 

dispensables a la réaction. Le mieux étudié a été le PAS (tablcau 1) 
pour lequella présence du radical COONa en position 1 et d'au moim un 
radical en position 2 ou 4 est indispensable 2 • On a meme pu voir 11 qu<, 
selon le malade les ractions croisées son': plus ou moins étendues (ta· 
bleau 2), sans que cecine semble etre lié a u titre de l'anticorps. 

Le support cellulaire de l'allergene. 

Le point de fixation de l'allergene ou du complexe antigene-anticorJIM 
sur 1~'. cellule sanguinc est intéressant a considérer. · 

Pour un meme allergene le point de fixation pourra etre selon lnM 
malades l'hématie, le thrombocyte OU le leuJocyte ou meme les tiSBUM. 

Des études tres partielles ont été faites sur la nature de la substanct1 
réactive a la surface des hématies. On sait seulement que le traitemcnt. 
des hématies par la trypsine n'empeche pas la réaction. 11 est duncl 
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possible que la substance réactive ne soit pas protéiniquc. Par contro 
le traitement par le tanin ou le formol altere la réactivité. 

La spécificité d'espece a été trouvée limitée á l'espece humaine dans 
les rares cas (PAS 2 et Phénacétine 4 ) ou elle a été recherchée (tableau 3). 

Les anticorps. 

Les anticorps formés sous l'infiuence de ces produits sont hétéro .. 
genes. Ils peuvent varier 

dans 1eur spécificité, 

DEBUT DE LA OIALYSE EQUIUBRE .. . . . . 
·~ .· .. ! . o o . . .. . . . . . . · 
• •.OROGl.E • CELWLE . . . . . o . . . . o : .·.. ... o . . . . . . . . . . . . . ' 

·:·.:=: ~:=.:. :~~: 
• DROGUE ANTICORP5 
•• • • • • • • (j}JJ :.:;. ~ 

• • • • • • • C)J. (fJ) 1'1.'!1. (¡) 
:: ••••• "i:J@'f¡¡J 

. .... ... . . . . . . . . . 
. ··o· =o . . . . . .. 

• • . . . · . . . . . . . 

• 

.(J.·.d. 
. ·O .. 

• • • • 

d' <VPs SHULMM '1963 

Tableau 4.-Expérience de SHULMAN (8) montrant la formation des complexes solubles 
en l'absence des cellules. Quand il y a un anticorps correspondant au médicament celui-ci 

est attiré vers le compartiment co.ntenant l'anticorps. 

dans leurs caracteres sérologiques, 
dans leurs caracteres physico-chimiques. 

En ce qui concerne leur spécificité nous avons vu qu'elle pouvait varier 
d'un malade a l'autre entrainant des réactions croisées plus ou moins 
étendues avec des produits voisins. 

Les caracteres sérologiques de ces anticorps sont ceux d'anticorps 
immuns, ayant leur optimum thermique a 37". Ils sont probablement 
bi-valents puisqu'ils sont capables de provoquer l'agglutination. Des 
études récents 5 ont montré que la majorité d'entre eux. sont des anti
corps fixant le complément. L'intervention du complément dans la réac
tion est grande tant pour leur mécanisme d'·action que pour leur dé
tection. 



MCDICAMENT 

Phénacéline - Qulnldine 
PAS 

Quinine, Anlistíne 
Phénacéli ne, 
Salazopyrlne, 
Chloljlromazlne 

Fuadine 

Pénicilline 
Heptachlor 

Pyramldon 

NATURE DES ANTICORPS 

AGGLUTINANT HE MOL YS~Nl 
1-----....... --------r-~---- Mmatl~ norm~l~ 

PAR L'ANTIGLOBULINE Hématl~ ou try¡¡;II'IIStitll IJU en 
saline 

+ 

+ 

+ 

AHG AHG lrypslnls~ PNH 
non- ~ ~ 

+ 

+ 

+ + 

+ + 

+ 

(+1 

+ 

+ + 
seutement aprés tralteme.nt 
par pyramldon. 

lí!Aíl!~~MJ 

41 rlíti~ln•t\1 
3VW; fil 

mfól~!íiMI 

.·. 

'Y-

Tablea u 5.-Etude sérologique des anticorps allergiques anti-hématies. Dlffóc"C\111 H t.VJI"~ 
d'anticorps (parfois développés contre le méme médicament) sont observéA. I'.I!M 11.111 1· 
corps agglutinants non hémolysants sont l'exception. D'autres sont a la fois a¡.:¡.rlntlnlllll•, 
hémolysants et fixant le C'. La plupart sont hémolysants et fixant le C', dlwc•lc'IM flll o• 
l'agglutination par l'antiglobuline non-y. Enfin pour certains la réaction <lh·c•c•tc• 11 ve• o 

le médicament est prouvée par les tests de neutralisation (38 mécanlsmC'). 

L'action lytique des anticorp.s allergiques est fonction de la fixatlon 
sur la cellule du C' et singuHerement du composant C' 3 , Cette fixation 
était connue depuis les travaux d'ACKROYD 6 • Mais SHULMAN 7 en 1\ 

précisé certains aspects. Il a montré que les composant (31C (C'J ct f:I,J~: 
(C' 4 ) du complément humain se fixent á la cellule et que cette liaiHon 
était tres ferme puisqu'elle persiste meme apre.c; que l'anticorps ct In 
drogue aient été éliminés. 

Ce fait a une conséquence pratique importante car meme apres éll· 
mination du médicament par l'organisme, la trace de la fixation tcm
poraire du complexe antigene-anticorps I:'Ur la C·ellule peut etre retro\1• 
vée, grace aux techniques de mise en évidence du complément en partl· 
culier par l'antiglobuline non-gamma. 

Les méthodes de détection les plus sensibles sont celles qui font 
intervenir le complément 

- pour les hématies, l'hémolyse ou le test de Coombs avec une un· 
tiglobuline non-gamma (tablea u 5), 

- pour les plaquettes, 13 test de déviation du complément, lyl4t'l 
ou inhibition de la rétraction du caillot, 
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- pour les leucocytes il n'a pas encore été démontré qu'une techniquc 
faisant intervenir le complément soit la plus sensible. 

Il est cependant a coté de ces anticorps lytiques des anticorps al
lergiques ne fixant pas le C' et qui se sont montrés la cause d'accidents 
cytopéniques tres graves. Ils peuvent etre mis en évidence par aggluti
nation, consommation de l'antiglobuline, ·~te ... 

Leurs caracteres physico-chimiques sont variables. Ils sont cons
tamment dans la fraction gamma-globulinique du sérum mais peuvent 
avoir une constante de sédimentation de S7 ou de S19. SHULMAN et 
RALL 8 ont observé que deux anticorps anti-stibophene actifs contre des 
érythrocytes étaient des S 19 alors que 6 anticorps anti-quinine ou qui
nidine mais actifs cette fois contre les plaquettes étaient des S7. Chez 
un malade possédant des anticorps anti-quinidine il a trouvé qu~ les 
globulines S 19 réagis.saient avec les hématies et les S7 avec les ploa
quettes. Il propase l'hypothese que la nature physico-chimique de l'anti
corps prédispo~ a l'atteinte de telle ou telle lignée cellulaire. 

Les mécanismes. 

De nombreuses discussions ont déja été menées a ce propos. Le 
désaccord porte essentiellement sur le point de savoir si la cellule par
ticipe activement a la constitution meme de l'antigene formant oavec 
le produit médicamenteux un complex~ qui devient antigénique (1er 
mécanisme) ou si la cellule n'est atteinte que passivement par un conflit 
immunologique qui s~ déroule asa surface sans pour autant y participer 
(2e et 3e mécanisme). Mais une observation particuliere laisse a penser 
qu'~xceptionnellement un mécanisme tout a fait différent pourrait etre 
en cause (4e mécanisme). 

Enfin l'action des produits médicamenteux ne se limite peut..etre pas 
a provoquer des anticorps du type allergique actifs seulement en pré
sence du médicament. Il ~::st po.c~sible que dans un plus grand nombre 
de cas qu'on ne le pense, ils puissent etre a !'origine d'auto-anticorps. 

ter mécanisme. 

L'antigene est formé d'un complexe cellule-médicament (tabl~au 6). 
Ce mécanisme a été propasé por ACKROYD 6 sur la base de la négativité 
apparente de la réaction entre l'anticorps et la drogue, en l'absence des 
cellules. Par contre, des que les trois éléments sont mis au contact on 
observe l'apparition d'un phénomene: l'agglutination, la lyse o u la fixa
tion du complément. 

Mais certains faits ont jeté un doute sur la réalité de ce mécanisme : 
a) L'existence dans certains cas rares d'une réaction des le mélange 

du sérum pathologique et de la drogue. Il peut se former dans certains 
cas un précipité. 

b) La labilité extreme de la fixation de l'anticorps sur 1~ complexe 
anti.génique cellule-médicament. Cette labilité de la liaison antigene-
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ter MECANISME 

MEDICAMENT 
(non anllgénlque par lul•mlmtl 

HEiviATIE 

COMPLt:XE HEMATIE•MEDICAMENT 
lantlgenel 

fORMATION DE L'ANTJCORPS CONTRI 
LE COMPLEXE HEMATIE-MEDIGAMENT 

REACTION ENTRE L1ANTI CORPS 
ET LE COMPLEXE HEMATlE-MEDICAMENT 
IMPOSSIBILITE DE NEUTRALISATION 
DE L'ANTICORPS PAR tE MEDICAMENT 

4111 

Tableau 6.-Premier mécanisme: l'antigéne est constitué par le complexe collulll•llltldt 
cament. La neutralisation de l'anticorps par le médicament est impossible, mllmn 1\ 1.1'1111 

forte concentration. 

anticorps est inhabituelle en immunologie. Elle est montrée par la fa. 
cilité avec laquelle par exemple par dialyse on peut dissocier l'anticot'l* 
et l'allergime de la cellule. 

Quoiqu'il en soit ce mécanisme, bien que tres séduisant, n'a pas ót.é 
démontré expérimentalement. 

2e mécanisme. 

L'antigene est le médicament lui-meme ou le médicament lié a unn 
substance plasmatique (tablea u 7). Des complexes solubles antigeno•· 
anticorps se forment dans le plasma du malade et viennent seconda4rt1· 
ment se fixer sur les cellules. 

Cette hypothese formulée par MIESCHER 9 peut etre assimilée a unt• 
immuno-adhérence d'un type spécial. Elle a été vulgarisée par SHULMAN • 
qui compare la cellule a un "pas.sant innocent" sur lequel vient se ftxcw 
le complexe puis le complément. C'est ce dernier qui serait dans blt111 
des cas l'agent destructeur. 
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A l'appui de cette hypothese vient essentiellement une expéricnce di' 
SHULMAN 7 qui montre que certaines drogues se fixent sur l'anticorpa 
en l'absence de cellule. Si une solution de médicament est séparé du 
sérum contenant l'anticorps par une membrane de dialyse on voit apres 
un certain temps qu'il y a plus de médicament dans le compartiment 
contenant le sérum que dans l'autre (tablea u 4). 

La réalité d'une réaction antigene-anticorps en l'absence des élé-

11· MECANISME 

- MED 1 CAMENT lantigénique 1 

t::r ANTICORPS • ANTI·MEOICAMENT 

FORMATION DU COMPLEXE SOLUBlE 

-=- ANT! GENE· ANTI COR!'S 

o HEMATIE 

• COMPLEMENT 

ADHERENCE du complexe antigene-anticorps 

o sur l'hematie avec fixation áu 

complément 

Tableau 7.-Deuxieme mécanisme: l'antigene est le médicament lui-méme (ou le médi
coment lié a une substance plasmatique). Ce sont les complexes solubles Antige.ne/Anti
corps qui viennent se fixer a la cellule, entral.nant (éventuellement) la fixation secon-

daire du complément a la cellule. 

ments figurés est done prouvée. Cependant on ne compred pas encare 
pourquoi contrairement a ce qui est observé dans l'immuno-adhérence 
classique le complément n'est consommé que lors de la fixation des com
plexes sur la cellule et au moment de la formation de ces complexes. 

3e méoanisme. 

L'antigime est le médicament. C'est le complexe antigene-anticorps 
préalablement formé qui se fixe a la cellule mais la liaison se forme in 
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situ, a la surface meme de la ccllulc cntrainanl la fixalion du cumplt•
ment, d'ou la lyse de la cellule. 

Cette hypothese voisine mais cependant différente de la prócódmllo 
a été formulée par DAUSSET et CONTU 10 grace a l'analyse d'obscrvaliollM 
privilégiées faites dans les anémies hémolytiques dues a la pénicillinc 11 

et a l'heptachlor 12• 

Ces deux produits ont l'avantage sur les autres produits étudiés jUK· 
qu'ici de se fixer d'une fagon ferme aux hématies rendant plus uittÓ<! 
l'étude du mécanisme. 

Grace a cette propriété il a pu etre montré que: 
a) Si on mélange en meme temps les trois éléments, cellulc, módi· 

cament, anticorps, la réaction se produit. 
b) Si on procede en deux temps: 

- ler temps de fixation du médicament sur la cellule. 
- 2e temps d'adjonction de l'anticorps, 

la réaction se produit encore. 
e) Si on procede également en deux temps: 

- ler temps de fixation du médicament sur la cellule; 
- 2e temps d'adjonction du mélange médicament-anticorps, au-

cune réaction n'apparait: elle est neutralisée. 
Ces faits: 
a) Apportent une confirmation de l'existence des complexes solubles 

et sont done un argumenta l'encontre du ler mécanisme. 
b) Suggerent que l'antigene est le produit ou le médicament lui

meme puisqu'il est capable a lui seul de neutraliser l'anticorps. 
e) Suggerent que le point d'attache du complexe antigene-anticorpH 

sur le cellule est constitué par la liaison du médicament a la cellule puis
que lorsque ces sites sont déja occupés par le médicament la réaction 
ne peut plus se produire (a condition probablement que la réaction ait 
lieu en exces d'antigene). 

Rien ne s'oppose dans l'état actuel de nos connaissances a ce que ce 
mécanisme démontré seulement pour ces quelques cas privilégiés s'appli
que également aux autres cas. 

On sait que la pénicilline et l'heptachlor se différencient des autreH 
produits allergisants par leur fixation ferme a la cellule. 

Les sites occupés d'une fagon ferme ne peuven.t etre libérés pour 
que les molécules de médicament qui .sont liés aux anticorps vienncnt: 
se fixer aux cellules. Par contre quand les si tes ne sont occupés que d'uno 
fa~on labile ils sont libérés et les molécules de médicaments engagéA 
dans un complexe Antigene-Anticorps viennent s'y fixer et provoqucnt 
la réaction. La seule différence avec les autres médicaments résiderait 
dans la labilité de la fixation du médicament a la cellule mais le mé
canisme intime pourrait rester la meme. 

Cette hypothese apporte une meilleure compréhension des phéno
menes d'agglutination. Quoique les complexes solubles adhérés a dctl 
cellules soient connus pour etre capables de provoquer l'agglutination, 11 
est pluc; aisé de concevoir celle-ci comme étant la conséquence d'um1 
liaison entre deux cellules par un anticorps bivalent. 
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111 e MECANISME 

o 
MEO 1 CAMENT lantigénfque 
par luí-m@me, et capable de A1HICORP$ 
se líxer sur l'hématíel anti-médícament HEMATIE 

1/I!EACTION EN 1 TEMPS 

AGGLUTINATION 

2/ REACTIONS EN 2 TEMPS 

ler o .. -
temps 

FIXATION 

+D ~ * '"'"""'"' ?eX 
temps~ 

--=-+--K ~ NEUTRAliSATION 
+0+-

Tableau 8.-Troixieme mécanisme: l'antigene est le médicament lui-meme. Il adhere á 
le cellule. L'anticorps se fixe sur lui, entrainant (éventuellement) la fixation secon

daire du complément a la cellule. 

Le fait que le complément ne se fi~erait pas ou faiblement sur les 
complexes solubles et fortement sur les cellules porteuses du complexe 
antigene-anticorps doit etre enregistré. Il n'est pas mieux expliqué par 
cette hypothese que par la précédente. 

Cette hypothese suppose done que le médicament est l'antig€me meme 
et que la liaison avec la cellule est une liaison espécifique entre le mé
dicament et la surface de la cellule. Elle ne fait pas comme l'hypothese 
précédente intervenir directement ks complexes solubles bien que ceux
ci existent et ne fait pas d'analogie avec l'immuno-adhérence. 

Elle a l'avantage sur les autres hypotheses de reposer sur des faits 
expérimentaux classiques. On connait l'hémolyse passive in vitro obte
nue chez !'animal par !NGRAHAM 13 et par SILVESTEIN et MALTANER ~4 • 

Il s'agirait done, pour la série érythrocytaire d'une hémolyse passive 
in vivo et pour les autres séries d'une lyse passiv·e in vivo. 

l¡eme mécanisme. 

L'antigene est la cellule altérée par le médicament (tablea u 9). Un 
castres particulier et unique décrit par BERNASCONI et al 15 d'anémie hé-
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IV e MECANISME 

MEDICAMENT ICIPIIblt di l•tr 11htmatltl 

ACTIO' OU MEDICAMENT SUR L1HEMATII 

HEMATIE ALTEREE 
tdevenue antlgfnlqUII 

FORMATION DE l'ANTICORPS 
anti•hématie altérée 

REACTION ENTRE L'ANTICORPS ET 
L'HEMATIE ALTEREE 

Tablea u 9.--Quatrieme mécanisme: l' antigene est la cellule modifiée par !e medlcam<'nt. 
L'anticorps se fixe sur l'antigéne cellulaire modifié (la fixation du complément n'IL 1'"" 

été observé dans le cas unique (15) ou ce mécanisme est le jeu). 

molytique au pyramidon nécessite une 4eme hypothese. En effet, le mó
lange du sérum malade, du médicament et des hématies (meme trypsi
nisées) n'entraine pas l'agglutination, ce qui exclut les deux premicrM 
mécanismes. L'anticorps n'est pas neutralisé par le médicament. Par• 
contre, le sérum malade est capable d'agglutiner des hématies norma]eH 
ayant subi un contact prolongé avec le médicament puis trypsiniséoH. 
Tout se passe comme si le médicament altérait l'hématie, la rendant an
tigénique par elle-meme. La trypsine n'apparait nécessaire que pour ré
véler cet antigime modifié. 

Déclenchement de la formation d'auto-anticorps. 

Le 4eme mécanisme permet de faire le pont entre les cytopénim.4 
allergiques de caractere brusque, dramatique mais rapidement récesslf 
des I'arret du médicament et certaines cytopénies médicamenteuses pluM 
lentement récessives voire chroniques. 

On sait que l'altération tissulaire par exemple desfibres musculairtlM 
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cardiaques apres cardiotomie ou apres infractus du myocarde entrainc 
souvent l'apparition d'auto-anticorps spécifiquement dirigés contre le 
myocarde. 

Il pourrait en etre de meme pour les leucocytes, voire pour les pla
quettes (DAUSSET 16). 

Nous avons en effet observé quelques castres caractéristiques d'in
toxication brutale par des produits réputés cytopéniants (tableau 10) 

f .. ACUTE IDIOPATHIC PANCYTOPENIA 
.!!! ... 
>- fl 

~ 
V 

.§ 
~ .¡; ' pE'I'" mms tror>sfusions ~ l ~ ~ l l l l u 

3C10)lOO 6000 5M 

250, sooo • t 
....---- rt><!~~ 

200, ~000 3 , ~ ' 
r-""""" \ , 

' , ' f50, 3000 2 ,,/ • 
,' 

iOO, 2000 1 ~, 
, 

50, 1000 ------~~---------~ --
morrow q:>lasltc ,.,.os!ic 

~ir¿<={~~ .. + + 
+ + 

.... leukocylt> + + 
u nJCieus - -
~ ~- + + 

i 
- -rtbosomt> ... + 

pldt'él + .. 
LE cells - -

Tableau 10.-Exemple d'agranulocytose brutale s'accompagnant d'auto-anticorps anti-leu
cocytes décelés par la consommation directe (sur les propres leucocytes du malade) et 

indirecte (sur les leucocytes étrangers) de I'antiglobuline. 

qui s'accompagnaient d'agranulocytoses profondes et chez lesquels on 
pourrait déceler par les tests directs et indirects de consommation d'an
ti_globuline sur les leucocytes une substance gamma globulinique ayant 
les caracteres sérolo,giques d'auto-anticorps anti-leucocytaires. Chez ces 
malades la guérison a été complete et les tests sont revenus a la normale. 

Nous nous sommes demandé de ces leucopénies chroniques ne pou
vaient relever d'un mécanisme analogue. En effet ces leucopénies chro
niques dites idiopathiques frappent le plus souvent des malades au passé 
pathologique chargé, ayant entrainé un long usage médicamenteux 
(névropathies, rhumatismes). Chez eux également on note des tests po
sitifs de consommation de l'antiglobuline sur leucocytes, voire sur leu
cocytes et sur plaquettes quand les deux lignées sont atteintes. Il fau
drait supposer dans ce cas l'existelice d'un auto-anticorps permanent, 
1Jerpétuant la cytopénie. 

Mais ces accidents chroniques peuvent néanmoins relever du méca
nisme d'allergie médicamenteuse classique. Des purpuras thrombopéni-
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ques d'allure chronique ont été confondus pcndunt de longH moht UVt'l! 

qes purpuras thrombopéniques chroniques idioputhiqueH tll HU Hont r•(l. 
vélés etre en fait d'origine allergique, entretenus par• des pr'iHtlH fr•l!flllt'll· 
tes, d'acide acétyl-salicylique contre lequel s'était dóvolop¡k'• un rllll 1-
corps 17• 

Oaractere individuel a la réponsc allr:·ryüJur:. 

A la complexité du mécanisme vient s'ajouter lu c~ompli'XIt(• dc•H tHIII• 
ditions d'apparition et la difficulté de comprendr·e In t~IU'ndc\r•t• npJtll" 
remment individuel des sensibilisations. 

Pour souligner ce caractere individue! il suffit de mppoltw q1w Mllt' 1111 
nombre parfois considérable d'individus soumis a certaincH dt'OI{IIc•H (ltnt· 
exemple la quinine) seuls certains présentent des accidentH. 

Bien mieux, l'immunisation á un méme médicament vuric d'UIItl 1'1t~u11 
tres remarquable d'un individua l'autre. Ces variations peuvmtl pot'll'l': 

1.0 Sur le type sérologique d'anticorps. 
2.0 Sur sa spécificité. 
En effet, un meme médicament pourra provoquer tantot l'appurltlon 

d'anticorps de type allergique cytopéniant. L'exemple le plus caruct.6-
ristique en est fourni par le pyramidon. Le malade étudié par HAI.PI•atN •
possédait un puissant anticorps de type réaginique et l'accident no H'no
compagnait d'aucune leucopénie. 11 ne possédait pas d'anticorps, ugglu
tinant les leucocytes en présence de pyramidon. A l'inverse la mulndt• 
que nous avons étudiée 19 possédait de tels anticorps mais aucun unU
corps de type réaginique. 

La spécificité des anticorps allergiques cytopéniants peut égulenwnt 
varier d'un malade á l'autre, atteignant d'une ou l'autre des lignées Clollu
laires du sang. Tel produit entrainera selon le malade une anémie ho· 
molytique, un purpura thrombopénique ou une leucopénie. La major·lt.i• 
des produits ayant provoqué des anémies hémolytiques aller.giques ont. 
provoqué chez d'autres malades des anticorps actifs tantot sur les leuco
cytes tantot sur les plaquettes 10, alors qu'il n'en est pas ainsi d'un untl· 
corps donné dont la spécifité reste le plus souvent confinée a une scult• 
lignée. 

Enfin, la spécificité des anticorps provoqués par un meme módiciL· 
ment peut varier pour une meme lignée cellulaires selon les corps chiml· 
quement voisins utilisés. Ainsi la comparaison de plusieurs anticot'JIH 
allergiques anti-PAS étudiés par agglutination érythrocytaire montr·o 
des différences de spécificité importantes quand on étudie une ga.mmn 
de corps voisins auPAS. Ces différences ne semblent pas pouvoir H'<,X· 
pliquer par des différences de titre. La configuration méme de l'unU· 
corps est apparemment différente 3 • 

On est tenté des lors de penser a des caracteres héréditaires conHt J. 
tutionnels qui favoriseraient le développement des anticorps allergiqtwH. 
Mais aucun argument ne vient chez l'homme étayer cette hypot.hbHt•: 

.... 
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parmi les familles soumises en meme temps a la quinine aucun cus de 
purpura thrombopénique familia! n'a été signalé! De meme il n'avpu
rait pas que les accidents hémolytiques de type allergique soient plus 
fréquents dans les populations ou les tares enzymatiques érythrocitai· 
res sont les plus répandues; pas plus fréquents non plus chez les atopi
ques. Mais avant d'écarter la notion de pharmaco-génétique faudrait-il 
avoir rechercher dans les familles des malades des sensibilisations la
tentes, dans le cas de contact familial avec un produit. Nous avons pu 
observer en effet des sensibilisations latentes découvertes par des exa
mens fortuits 20 • 

Enfin le vale de l'hérédité peut etre masqué s'il s'agit d'un caractere 
récessif nécessitant la conjonction chez un meme individu de deux ca
racteres rares. Chez l'animal une étude récente21 montre que ce sont les 
memes animaux qui sont capables de se sensibiliser contre plusieurs 
haptenes conjugués par diazotation avec des proteines, indiquant que ces 
animaux métabolisent ces conjugués hapténiques d' une certaine maniere 
les rendant antigéniques. Cette observation renforce notre penchant á ad
mettre des différences individuelles constitutionnelles a la base du carac
tere facultatif des accidents. 

Le caractere individue! pourrait d'ailleurs porter sur les différents 
stades du métabolisme: 

1.0 Sur le catabolisme meme du medicament. 
2.0 Sur la constitution du support cellulaire sur lequel le médi

cament ou son métabolite pourra se fixer. 
3. 0 Enfin sur la réponse du systéme immunitaire. Tout nous est 

encore inconnu dans cette chaine de réaction. 

Pathogénie. 

Enfin on est en droit de soulever un probleme tres important, celui 
du role pathogénique de ces anticorps. 

Si dans la plupart des cas le rapport entre la présence de ces anticorps 
et l'accident cytopéniant est évident, dans d'autres cas on est frappé par 
l'absence de cytopénie mal.gré la présence d'anticorps apparemment iden
tiques a ceux que l'on rencontre chez les malades ayant présenté une 
cytopénie. On trouve dans la littérature des anticorps anti-quinine, sans 
anémie ou thrombopénie; des anticorps anti-PAS entrainant des chocs 
analogues a des chocs transfusionnels mais sans cytopénie et enfin de 
tres nombreux anticorps anti-pénicilline. Cependant dans ce dernier cas 
on a signalé que des hématies marquées et probablement imprégnées de 
pénicilline étaient éliminées rapidement. 

Il est probable que de nombreux facteurs génétiques ou occasionnels 
interviennent pour rendre les anticorps pathogenes ou inoffensifs. Parmi 
les facteurs occasionnels citons le rapport allergene/ anticorps, le rapport 
allergene/support cellulaire. Ces deux rapports peuvent varier considé
rablement et ce n'est probahlement que lorsque, l'un et l'autre de ces 
rapports se situent dans des valeurs relativement précises que l'accident 
peut survenir. 
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En colldUHioll dt~H h(~mulieH tl'ol'lginc aller·giquo t~omrnt~JWt•nl 1\ (lt t'c• 
mieux connuc::~. Un .grand nombre de produitH módicutn<llltlHIX onl Mil 
montré Hre responsables de ces accidents cytop6niqucH. Co Hont t'tiHt•ll· 

tiellement les plaquettes qui sont atteintcs, mais leA h(mmtlt•H, volt•n I11M 
leucocytes, ne sont pas épar,gnées. L'accidcnt portt~ gl~n{•t•tdt•nwnl Mili' 

une seule lignée mais peut dans certains cas rarcH, portm· HUI' dtHlx dt•l't 
lignées cellulaires du sang. Un meme produit peut, Ht•lon lt•H nududc•H, 
entrainer une anémie, un thrombopénie, ou une leueoplmlt•. 11 poul uhiHI 
provoquer un choc, ou des réactions cutanéeH du t.ypu ullm·¡.ciqut• HIIIIM t',Y· 
topénie. Il peut enfin etre parfaitement tol6r(l nttlllltl l'll fli'Í'HIHWI~ d11 m(•. 
dicament responsable. 

Plusieurs problemes restent sans réponse. Le mbeuniHillt• dt~ t!n" ltt't•l· 
dents brutaux est discuté. Pour les uns le médicunwnltw Ht'l'nlt Jllll!l ltll 
tigénique par lui-meme mais le deviendrait aprus liuiHon nvc•t! utu• ~tuhM 
tance a la surface de la cellule. Pour d'autres le múdieurnt•nl (!llllMiilllnl'ldl 
l'anti~ime et c'est le complexe antiglene-anticorps ou mc~mt• 11' mi•dlc•nnll'llt 
lui-meme qui irait se fixer sur la cellule. Cellc-cl com¡mi'ÓI' 11. un JlllHMnlll 
innocent, soufrirait passivement du conflit immunolo,~iqtw qu'c•llt• MIIJI· 

porte. Dans un cas unique l'antig,ene parait etrc l'hémulit~ ulltwl~· Jllll' 
le médicament. 

Le mystere du caractere facultatif pour ainsi dirc individue) do c~t·H 
accidents demeure. Il n'y a pas de notion familiale, de race ou d<l HllXt'. 
Loa nature meme de l'anticorps et sa spécificité dépend de l'individu qul 
l'a fabriqué. Il est probable que de nomhreux facteurs génétlqtwH ni 
occasionnels interviennent pour rendre ces anticorps pathogenPH t•l. polll' 
leur donner leur spécificité. 

Enfin a coté des anticorps allergiques désormais classiqucs, l1 JIOUI'. 

rait exister des auto-anticorps dirigés contre les cellules sanguhwH c•l 
développés a la faveur d'une altération des antigenes cellulail'CH Jllll' Ull 
produit médicamenteux. Ils seraient la conséquence puis peut-~tro la 
cause de la cytopénie prolongée. Cette hypothese est soulevée par· nnn· 
logie aux auto-anticorps que l'on peut observer apres certains délahrt~· 
ments similaires. 

De nombreuses études sont encore nésessaires pour élucider la com· 
plexicité des mécanismes allergiques capables d'entrainer des hérnopu
thies mais la place de ces anticorps en hématologie ne cesse de s'ét<'ndr'tl 
::tU fur et a mesure que la liste des produits s'allonge et que les techniCJUC'M 
de détection de ces anticorps se perfectionnent. 

BIBLIOGRAPHIE 

l. BERNARD, J.; DAUSSET, J., et MAGIS, C.: Les cytopénies médicamenteuscs. Mrl-~tllflH 
et C~e, ed., Paris, 1964 (a paraitre). 

2. DAUSSET, J. et BERGEROT-BLONDEL, Y.: Etude d'un anticorps allergiquc adlt 1111 
présence de para-amino-salicylate de soude (P.A.S.) contre les hémnl11111, 
les leucocytes et les plaquettes humaines. Vox Sanguinis, 6: 91-100, 10111. 

3. DAUSSET, J. et THIERFELDER, S.: Spezifi.tii.tsunterschiede bei allergischen A nl.l· 
P AS-Antik;orpern. Klin. Woch., 42: 272-275, 1964. 

4. DAUSSET, J. et CONTU, L.: A case of Haemolytic Anaemia due to PhPlllll'l'tlll 
Allergy, Vox Sanguinis, a paraitre. 



500 J. IJAIJHSI•:'l' 

5. VAN DER 'WEERDT, CH. M.: Observations on 9 C!UW8 of throm/)()a;t}to11tl'ltitt tintJ tu 
quinidine or quinine. IXe Congres Soc. Eur. Hemat. Lisbonne, 1963. 

6. ACKROYD, J. F.: Sedormid purpura: an immunological study of a form of dt'llll' 
sensitivity. Pr<Ogr. Allergy, 3: 531-572, 1952. 

7. SHULMAN, N. R.: A mechanism of ce!l Destruction in individuals sensitizcd to 
Foreign Antigen and its applications in Auto-immunity. Ann. of Int. Moci,, 
60: 506-521, 1964. 

8. SHULMAN, N. R. et RALL, J. E.: M-echanism of Blood Cell Destruction in Indl
viduals sensitized to foreign antigens. TraMact. c.f Ass. Am. Physicians, 
7'6: 72-83, 19·63. 

9. MIESCHER, P. et OOOPER, N.: The fixation of soluble antigen-.antibody-comple· 
xes upon thrombocytes. Vox Sanguinis, 5: 138-142, 1960. 

10. DAUSSET, J.; CONTU, L., et MAGIS, C.: Anémies hémolytiques médicamenteuses 
de type allergique. IXe Congres Soc. Eur. Hemat. Lisbonne, 1963. 

11. STRUMIA, P. V. et RAYMOND, F. D.: Acquired hemolytic anemia and antip-eni
cillin antibody. Case report and review of Uterature. Arch. Inter<n. Med., 
109: 603-608, 1962. 

12. MUIRHEAD, E. K; GROVES, M.; GUY, R.; HALDEN, E. R., et BASS, R. K.: Acquired 
hemolytic anemia, exposures to insecticides and positive Coombs test depen
dant on insecticide preparations. Vox Banguinis, 4: 277-292, 1959. 

13. INGRAHAM, J. S.: J. lnfect. Dia., 91: 268, 1952. 
14. SILVERSTEIN, A. M. et MALTANER, F.: Hemolysis With complement intact azo

erythrocytes sensitized with anti-sera homologous to the attached azo
grouping. J. Immun., 69: 197-200, 1952. 

15. BERNASCONI, C.; BEDARIDA, G.; POLLINI, G., et SARTONI, :S.: ·Studio del meca
nismo di emolisi in un caso di anemia emolitica acquisita da piramidone. 
Haemat:oZogica, 48: 697-'719, 1961. 

16. DAUSSET, J.: Auto.anti-Zeukocyte RibosomaZ Sub-fraction in leuko-neutro.Pe
nia8. Conference on Autoimmunity - Experimental and Olinical Aspects, 
New York Academy of Sciences, février 1964. 

17. JANSZ, A.; BOUMA, H. G. D.; DE VRIE, K., et NIEWEG, H. 0.: Thrombocytopenia 
associated with the use of acetyZsaZioyZic acid. rxe Congres Soc. Eur. d'He
mat. Lisbonne, 1963. 

18. HALPERN, B. N.: The immunological Character of Humoral Antibodies in Drug 
Allergy in Sensitivity reaction to Drugs. A symposium, Oxford, Black
well, 1958. 

19. MAGIS, C.; THIERFELDER, .S.; SAINT-PAUL, M., et DAUSSET, .J.: Etude sérologique 
d'une agranulocytose allergique A l'aminopyrine. Nouv. Rev. Frang. d'Hemat., 
2 : 602-608, 1962. 

20. MAGIS, C.; CONTU, L., et DAUSSET, .J.: Mise en evidence de deux anticorps an
tiplaquettaires aZlergiques d'origine médicamen1;1euse, actifs Z'un en pré
sence de triméprazine,. l'autre en Présence de bromphéniramine. IXe Con
gres Soc. Eur. Hemat. Lisbonne, 1963. 

21. LEVINE, B. B.; OJEDA, A., et BENACERRAF, B. : Studies on artificial antigens. III. 
The Genetic Control of the Immune Response to Hapten-Poly-L-Lysine con
jugates in Guinea-Pigs. J. Exp. Med., 118: 953-957, 1963. 



LEBERERKRANKUNGEN UND ALLERGIIC 

K. 0. VORLAENDER. 

(Unter Miterbeit von H. J. BRAUN und M. 0JtJo:NZMANN 1 

Aus der Medizinische,n Universitats -Klinik Bnnn- Vt•lliiHiu•J'H· 
(Direktor: Prof. Dr. A. HroYMmn) 

Im Rahmen des übergeordneten Themas "Auto-Sensibllhdm·ulltc" 
sallen bezüglich der Lebererkrankungen 3 grundsatzliche ~,rugon v.m· 
Diskussion gestellt werden: 

1. Klonnen Lebererkranlmngen primar-allerglsch bedingt scin? 
11. Was wissen wir über immunologische Phanomene ·bci prlmllr• 

nicht allergischen Lebererkrankungen? 
111. Welche Bedeutung haben diese Phanomene für die kllnischo 

Diagnostik, für das Schicksal der jeweiligen Lebererkrankung. l'tlt· 
Krankheitskomplikationen und für die entzündliche Beteiligung llot• 
Leber im Rahmen extrahepatischer Primarerkrankungen? 

1. ALLERGISCH BEDINGTE LEBERERKRANKUNGEN. 

Es gibt Beobachtungen, die darauf hindeuten, dass die Leber wlll 
die Gallenwege Erfolgsorgan von überempfindlichkeitsreaktionen go
genüber exogenen Fremdantigenwirkungen sein konnen. Untcr lclü1.h· 
chen .Bedingungen kennen wir eine entzündliche Leberbeteiligung mil 
Ikterus bei der Serumkrankheit. Sie hat ihr Pendant im Nachweis ent· 
zündlicher Lebergewebsveranderungen nach experimenten erzeuglmn 
anaphylaktischen Schock. Klinisch pflegt der Ikterus in diesen Flll hm 
in direktem zeitlichem I.Zusammenhang mit anderen Erscheinungen dm· 
Serumkrankheit tGelenkbeteiligung, Exanthem, Lymphadenopa~hh•) 
aufzutreten, also o~me ein weiteres IZeitintervall, wie man dies etwu btll 
der infekUosen Hepatitis nach den ersten Prodromalerscheinungen <•r·· 
warten würde (CuLLINAN). Von KAEGER ist sogar der Fall einer akultm 
Lebernekrose beschricben, der im Gefolge einer Serumkrankheit nJwh 
Verabfolgung eines Tetanus-Antiserum vom Pferd zur Auspr.agung lmm. 

Entzündliche Lebererkrankungen konnen aber auch nach TranHfll· 
sionszwischenfallen bei Rh-Unvertraglichkeit auftreten. Eosinophllo 
Zellinfiltrate und serose, interstitielle Exsudatbildungen in der Lchl•l' 
sind das morphologische Substrat. 
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Klinisch wichtiger sind Leberschlidigungen infolge Arzneimittclcin
wirkungen, die nicht nur toxisch, sondern auch allergisch bedingt sein 
konnen. Sie treten klinisch in 2 Formen, namlich als hepatozellullircr 
lkterus mit Leberzellnekrosen~oder aber als Gelbsucht mit Verschluss
syndromen infolge allergischer Oholangiolitis in Erscheinung (POPPER 
und SCHAFFNERj G. A. MARTINI). 

Die ersterwahnte Forro kann durch überempfindlichkeit gegenüber 
Sulfonamiden, Antibioticis oder Atophan ausgelost sein, ist in ihrer 
allergischen Pragung aber sicher selten und haufiger toxisch bedingt, 
geht dann zumeist allerdings ohne Ikterus einher. Bei den allergischen 
Formen finden sich herdformige Nekrosen in der Leber, die von plas
mazellularen Infiltrationen beg'leitet sind. In diesen Fallen mit Ikterus 
kann die Differentialdiagnose zur Virushepatitis sowohl nach klinischen 
wie nach morphologischen Kriterien (Leberpunktion) ausserordentlich 
schwierig sein. Die .Ahnlichkeit hat sogar·daran denken lassen, nicht die 
medikamentose Allergie als solche, sondern eine durch sie bedingte Ma
nifestation einer bis dahin !atenten Virushepatitisinfektion sei die 
Grundlage des klinischen Geschehens. 

Nach POPPER steigt die zweiterwahnte Forro der allergischen Cho
langiolitis infolge überempfindlichkeitsreaktionen gegenüber Medika
menten in ihrer Haufigkeit standig an. Histologisch ist diese Forro durch 
zentralobulare Stase mit pericholangiolaren Infiltraten gekennzeichnet, 
wobei eosinophile IZellen beteiligt sind. Klinisch finden sich Ikterus mit 
Juckreiz, Stuhlentfarbung, Leber- und Milzschwellung, starke Erhohung 
der alkalischen Phosphatase wie des Gesamtcholesterins im Serum, aber 
weitgehend normale Labilitiitsteste. Auch die Transaminasen werden 
nur massig erhoht gefunden; eine Bluteosinophilie gilt als charakteris
tisch. Die klinische Abgrenzung zum mechanischen Verschlussikterus 
ist darum so wichtig, weil Patienten mit allergisch bedingter Cholostase 
fehlindizierte operative Eingriffe besonders schlecht vertragen. IZahl
reiche Medikamente, unter ihnen Chlorpromazin {Megaphen), Fa vistan, 
Thiouracil, wiederum auch Sulfonamide und Antibiotica konnen dieses 
Bild der intrahepatischen Cholostase auslosen. Nicht selten dürfte es 
sich aber auch hier. um toxische Einflüsse handeln, nicht durchweg um 
echte allergische Reaktionen. 

Verallgemeinert, gewinnt man damit den Eindruck, dass primar
allergische Leberschadigungen in den beiden genannten klinischen For
men zwar moglich sind, doch seltener als vielfach angenommen. 

Il. lMMUNOLOGISCHE PHANOMENE BEI LEBERERKRANKUNGEN PRIMAR 
NICHT ALLERGISCHER GENESE. 

Auch bei solchen Lebererkrankungen meist infektioser oder ent
zündlicher, vielleicht auch toxischer Genese, die also sicher nicht primar
allergisch entstanden sind, kennen wir zahlreiche immunologische Pha
nomene von unterschiedlicher klinischer Bedeutung. 
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a) Auto-Antikarper gegen lJeberge.webc: 

Bereits im Jahre 1907 bzw. 1908 haben CENTANNI wic unnhhilnuh~ 
von ihm FIESSINGER das Auftreten prazipitierender bzw. complmttt'lll 11 
xierender Antikorper gegen Lebergewebe bei der mensc!hlichtlll l..t•hc•l'
cirrhose beschrieben. Die Ergebnisse blieben spater ubt•t' .Jnht'i':c•hnlt• 
hin unbeachtet, bis 1944 EATON und Mitarb. über das Auflt·ol<m t•lllt11'4 
complementfixierenden Antik·orpers im Verlauf der Vlr·uHht•JuLt.lt.IH IJt•· 
richtet haben, der unter Verwendung von Extraktcn uutt llt'JIIltit hi IA•
bern, aber auch aus gesunden menschlichen Lebern 1.ur· 1 lnt'Hh•lhu1·: 
gebracht werden konnte. 

Wir se}bst haben, zuerst 1953 über entsprechende Antlklh•t~t'I'IIIWh· 
weise bei insgesamt 105 Fallen atiologisch verschiedenartigHlm· l.t•lwt·tw· 
krankungen berichtet. Die untersuchungen wurden mit der· CompltHllt'lll · 
bindungsreaktion und mit der passiven Hamagglutination dut"t!hgc•l'llht•t, 
als Antigene fanden Kochsalzextrakte aus gesundem menHc!hlldlt'tll 1 ,e•· 
ber,geweve Verwendung, wobei unspezifische Begleitproteinc dur·ch vor·· 
hergehende Fallungsprozesse ausgeschaltet wurden. Positivc Anlllt()J'· 
pernachweise erwiesen sich ausschliesslich auf die VirushepuliliH wul 
ihre Folgezustande, hier vor allem auf die übergangsformen zur chr·oniM· 
l'!hen Krankheitsentwicklung beschrankt (72 von 105 F.allen). DurchWtlJ.: 
positive Befunde wurden bei biliarer Lebercirrhose (13 Falle) crmllt.t1IL 
e;um Vergleich untersuchte Erkrankungen an mechanischem Vm·Hc~h· 
lussikterus, an Lebertumoren, Miliartuberkulose der Leber und Hln.u· 
ungsleber (20 Falle) wurden durchweg serologisch negativ gefundc•n. 
Analoge Ergebnisse haben wir spater im Agar-Gel-Diffusionstcst m·mlt· 
telt und damit prazipitierende Antik·orper gegen Lebergewebe sichl.blll' 
,gemacht. In allen diesen Untersuchungen ergab sich, dass die FrUhHI.tL· 
dien der Virushepatitis negativ bleiben, so dass der positivo Antlklk
perbefund nur den Spatstadien der Virushepatitis, vor allem abc.H' tltm 
trbergangsformen zur Chronizitat zukommt. Parallelen zur Bewcgun¡.: 
der Transaminasen wurden nicht ermittelt, der hohe Anstie.g der I•'m·· 
mente im Serum erfolgte sehr viel früher als das Positivwerden dm· 
Antikorperbefunde. 

An der Gesetzmassigkeit dieser Antikorperbefunde bei entzUndll· 
chen Lebererkrankungen dürfte heute kein Zweifel mehr sein: 1 llliH 
teilten GAYDUSSEC u. Mitarb. Nachprüfungen mit gleichlautendcm lt~t·· 
gebnis in der Complementfixation mit. 1960 wiesen HUNTER u. MiliLr·b. 
zirkulierende Auto-Agglutinine gegu Lebergewebe vor allem bci de1n 
nhronisch fortschreitenden Krankheitsent:vvicklungen nach, 1961 kumc\11 
AsHERSON und PROBERGER zu gleichlautenden Befunden, wobei von dlt~· 
sen Autoren Phenol-Wasser-Extrakte aus menschlichem Lebergcwl•hl1 
verwendet wurden. 1962 fanden PASNIK u. Mitarb. die Complementflll.n· 
tion mit Leberextrakten 'bei 874 Untersuchungen ganz überwiegcnd clc'll 
ehronisch progredienten Hepatitisformen zugeordnet, dann abcr uudt 
hei Leberbeteiligungen im Rahmen eines Lupus erythematodcs viHC!Ill'll
l.is positiv. ASHERSON und PROBERGER haben 1961 ebenfalls bct•clt.H ttltlt' 
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"lfrankheitsspezifitat dieser Befunde abgelehnt, denn auch ~::~ic hutton 
uositive Resultate bei Lupus erythematodes visceralis mit Leberbeteili
gung, dann auch bei Miterkrankung der Leber im Rahmen des entzünd
Uchen Rheumatismus. MACKAY kam 1960 zum Nachweis positiver Anti
~orperbefunde ebenfalls bei der bili.aren Lebercirrhose; prinzipiell 
gleichlautende Befunde sind durch DAUSSET, durch STEFFEN, durch 
SCHEIFFAHRT und Mitarb. erhoben worden, um nur die wichtigsten Un
tersucher zu nennen. 

POPPER und Mitarb. haben als erste die Fixation von Gamma-Globu
lin-Antikorpern im menschlichen Leber.gewebe mit fluoreszenzserolo
gischen Methoden sichtbar gemacht und fanden dabei zwei verschiedene 
Reaktionstypen: sie wiesen nach, dass nicht selten Gamma-Globulin
Antikorper an Kernsubstanzen gebunden werden, ahnlich den antinu
clearen Faktoren des Lupus erythematodes, doch ohne Auftreten cines 
L. E.-!Zellphanomens. Als zweiten Reaktionstyp haben PARNETTO, SHAF· 
FNER, POPPER u. Mitarb. wiederum mit Hilfe dcr Fluoreszenztechnik zir
kulierende Antikorper aufgedeckt, die gegen das Cytoplasma von Gal
lengangszellen gerichtet sind. Um den Ort der Antikorper-Fixation ge
nauer zu bestimmen, fanden 20 autoptisch gewonnene Lebern Verwen
dung, 10 mit dem Befund einer postnekrotischen Cirrhose oder einer 
primarbiliaren Lebercirrhose, 10 andere Lebern mit dem Befund einer 
postalkoholischen Fettcirrhose. Nur bei der ersten Gruppe fand sich 
eine starkere Proliferation der kleinen Gallengange, nur hier ergab sich 
eine positive Fluoreszenz. Die Bindung des Antikorpers an das zelluliire 
Substrat erfolgte unter Complementverbrauch. Unter insgesamt 195 
klinischen Fallen wurden antiductulare Antikorper 

in 75 % bei der bilHiren Lebercirrhose nachgewiesen, 
in 67 % bei der Virushepatitis und ihren Folgezustanden und 
in 47 % bei der postnekrotischen Lebercirrhose. -
Der Grad der Antikorperfixation stand in Parallele zur Ausdehnung 

und Schwere der Gallengangsproliferation. 
Das verantwortliche "Auto"-Anti.gen der Leber muss im Cytoplasma 

der Gallengangszellen gelegen sein. Chemisch kann es sich um einen 
Carbohydrat-Protein-Komplex handeln. Die durch Antikorperbindung 
ausgezcichneten tzellf!n zeigtcn durchweg cine Zunahme des basophilen 
Cytoplasmas und vermehrte PAS-positive Granula. Diese Zcllen erwie
sen sich auch durchweg von einer entz~indlichen, mesenchymalen Reak
tion umgeben. 

Der verantwortliche Antli:orper ist ein Gamma-Globulin und auch 
durch langfristige Cortisonbehandlung in seiner Bindung an das zellu
lare Substrat unbeeinfiussbar. Eine Korrelation der Antikorperbindung 
zu histologischen Aktivitatszeichen der Entzündung ergab sich nicht. 
Moglicherweise werden diese Antikorper auch bei Virushepatitis gebil
det; kommt es zur Heilung, verschwindet das antigenwirksame Zell
substrat relativ schnell, die zur Ausbildung gekommenen Antikorper 
entbehren dann das antigene Substrat, Reaktionen zwischen beiden 
bleiben aus. Mit chronisch entzündlicher Progredienz wird demgegen-
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über das antigene Sub::;trat in cr·heblichern Mn.HHt~ U.IIHI.{t-hlldt~t, dlt• Allll
gen-Antik6rper-Reaktion bleibt langfd::;tig pcr·sisltmt.. 

b) Weitere serologische Phiinomenc l;ci cntzii:ndlir:hr:n 
Lebererkrankungen: 

Es steht ausser Zweifel, dass unter bestimmten kliniHdwn lhnHUln· 
den, auf die noch zurückzukommen sein wird, auch nnt.hnwh•ilr·tl Hm'lllll· 
faktoren auftreten k6nnen, selbst wenn das kliniHdw lUid ohwH vhu~•·· 
ralen Erythematodes nicht voll ausgepragt i:;t. Hc!m:NKit.H u. Mlttu·h. 
haben das transitorische Auftreten eines L. :K-Zcllphllnomt•IIM 14111{111' h1:1l 
einem Fall von Virushepatitis beschrieben. Dennoch ordrwn Hlc~h cllt• ttll· 
tinuclearen Faktoren und auch das positive L. E.-Zellphllnoml'll Wl:'cll'l' 

der Virushepatitis und ihren Folgezustanden noch den billllr·Nt ("t't'hoMc•
formen gesetzmassig zu. Sie werden vielmehr zum Sympt.om ch•M ht•Mull· 
deren Form einer chronisch progredienten, interstitielltm llt•JutiiiiH, 
deren klinische wie immunologische Sonderstellung hcut<l vielftwh unlf11' 
dem Begriff der "lupoiden Hepatitis" zusammengefasst wir·d (vgl. tlot•l 1, 

Eigene Untersuchungen (Ross und VORLAENDER) habcn wcltm· J.tt•· 
zeigt, dass bei visceralem Erythematodes mit Nieren- und l.c'bcr·bdc•l· 
ligung Antikorper gegen cytoplasmatische Antigene auftrcten, dio 1/'lr•/1 f 
organspezifisch sind, dennoch aber quantitativ in jenen Organcn kon
zentriert werden, deren entziindliche Beteiligung klinisch im Vor·llm·· 
grund steht. WIEDERMANN, DOERMER und M!ESCHER haben diese H<lf'n11d11 
neuerdings bestatigt, fanden identische cytoplasmatische Antlklh•pN' 
aber auch bei reiner Virushepatitis und deren Folgezustanden, d. h. uiMo 
auch ausserhalb des visceralen Erythematodes. Daraus wird dcut.lldt, 
dass im Verlauf entzündlicher Lebererkrankungen mehrere und vontlill· 
ander verschiedene cytoplasmatische Antikürper auftreten, die mwh 
bezüglich ihrer moglichen pathogenen Wirkung voneinander untm'H<~hh•· 
den werden müssen. Schliesslich ist auch ihr Substrat im Interatit.ium 
der Leber nicht identisch, cytoplasmatische Antik6rper der letzterwUhn· 
ten Kategorie werden werden weder bevorzugt noch ausschliesrdich !11 
Gallengangszellen gefunden. 

Mit diesen Befunden sog. Auto-Antik·orper ist die Zahl kliniHdt 
wichtiger serologischer Phanomene bei entzündlichen Lebererkrankuu· 
gen nicht erschopft. Wir wissen, dass vor allem bei der biliaren Lcbtlf'· 
cirrhose und bei der lupo:den Hepatitis auch die Rheuma-Faktoron lu 
hohem Titer "falsch-positiv" in Erscheinung treten k6nnen. Dieser U6· 
fund ist wiederum durchweg der Tendenz zur entzündlichen Progredlon1. 
ozugeordnet und daher ein diagnostisches Symptom von nicht zu untot·· 
<Jch.atzender klinischer Bedeutung. BoucHIER u. Mitarb. haben erst In 
jüngster Zeit bestatigt, dass das Auftreten der Rheumdaktoren jcdcwh 
nicht ausschliesslich der biliaren Lebercirrhose und der lupoiden H(lJIIl· 
titis vor'behalten bleibt, sondern dass man das gleiche Phanomen nuda 
bei den postnekrotischen CirrhosiforLlen beobachten kann. Allm·diiiJCH 
sind die Titer hicr durchweg erheblich niedriger als bei den erstgonunll· 
ten Formen chronisch entzündlicher L3bererkranlmngen. 
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Um die übersicht zu erleichtern, sei schon an dieser Stelle erwühnt, 
dass man im Verlauf chronisch entzündlicher Lebererkrankungen nicht 
selten auch hohe Titer von Kalteagglutininen findet und dass darüberhi
naus antierythrocytare 'Wiarmeantikorper wie auch antithrombocytare 
A.uto-Antikorper nachweisbar werden konnen, wenn immunhamatalo
gische Komplikationen bei entzündlichen Lebererkrankungen vorliegen. 

e) Die vergleichsweise Zuordnung dieser serologischen 
Be funde zur Dysproteiniimie: 

Das Verstandnis für die Vielzahl und Verschiedenartigkeit in der 
klinischen Bedeutung dieser Seroreaktionen 'bei entzündlichen Leberer
krankungen wird erleichtert durch die vergleich!'lnde Zuordnung zur 
Analyse des Serumeiweissbildes: . 

Bei der akuten Virushepatitis findet sich die Reaktionskonstellation 
der akuten bzw. chronischen Entzündung mit Albuminverminderung 
und relativer Gamma-GloJ>ulinvermehrung. Dabei geht der Grad der 
Albuminverminderung mit dem Schweregrad der akut entzündlichen 
Erscheinungen parallel {MüTHING). übergange zur chronischen Krank
heitsentwicklung zeigen eine zunehmende Vermehrung der Gamma
Globuline. Eine besonders frühzeitige und excessive Gamma-Globulin
vermehrung verbindet sich nicht selten mit dem übergang zur akuten 
Lebernekro~e und 'besitzt somit diagnostischen Wert. Alle antinuclearen 
Antikorper, aber auch die Mehrzahl anticytoplasmatischer Antikorper 
sind Gamma-Globuline. Daraus wird verstandlich, dass die serologischen 
Phanomene um so deutlicher zur Auspragung kommen müssen, je deut
licher sich mit chronisch entzündlicher Progredienz dieser Gamma-Dys
proteinamietyp auspragt. Mit Entwicklung zur atrophischen Cirrhose 
hin tritt andererseits eine Verminderung der Alpha2-Globuline als zu
satziliches diagnostisches Kriterium dieser Entwicklung in den Vor
dergrund. 

Ganz anders liegen die Verhaltnisse bei der biliiiren Cirrhose~ wo 
sich zwar auch der Gamma-Dysproteinamietyp findet, hier jedoch ver
hunden mit einer Vermehrung der Alpha2- und Beta-Globuline sowie 
mit einer deutlichen Vermehrung der Beta2-Makro-Globuline. Diese 
Fraktion, von der wir heute wissen, dass sie ebenfalls Trager wichtigs
ter Antikorperfunktionen ist, lasst sich nur immunelektrophoretisch 
analysieren. 

Rheumafaktoren sind Beta2-Makro-Globuline, von einer Sedimenta
tionskonstante 19 S, die mit Gamma-Globulinen von der Sedimenta
tionskonstante 7 S in Reaktion treten. Darauf beruhen die Nachweisver
fahren im Waaler-Rose-Test und Latex-Gamma-Test (vgl. auch bei VoR
LAENDER). Auch Kalte-Antikorper und Auto-Ham-Antikorper sind zum 
Teil Beta2-Makro-Globuline, das vermehrte Auftreten aller dieser Fak
toren gerade bei den biliaren Cirrhoseformen wird also leicht verstand
lich. Die Gesamtzunahme aller dieser Serumfraktionen führt zu einer 
Vermehrung des Gesamteiweisses im Blut, die so deutlich werden kann, 
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dass differentialdiagnostisch nicht selten eine I...cbcrbct.cillgung bt'l l'lnM· 
mozytom oder Morbus W ALDENSTROEM erwogcn wird. Wiedm·urn lwln¡.ct 
die Immunelektrophorese den Beweis oder Ausschluss dcr Pru·rqu·ott•lu
bildung und damit die diagnostische KHi.rung. Der AusHchluHK von l'n· 
raproteinen bei .gleichzeitigem Nachweis einer Antikorpcrf1xut.lon lm 
Lebergewebe beweist die isolierte, chronisch entzündliche Lc·bcr·m·k t'ILII· 
kung. 

liT. DIE KLINISCHE !MMUNOLOGIE EN'l'ZÜNIIJ.ICJJIOit 
LEBERERKRANKUNGEN. 

Wir kommen damit zu vorwiegend klinischcn Geslcht.HJIUIIIct.f'lt )'.ti· 
rück und zur Beantwortung der Fragen: 

nach der klinisch diagnostischen Bedeutung diescr immunoloJ(IMdl"ll 
Vorgange, 

nach ihrer Bedeutung für die Pathogenese von Krankholt.MIWIIIJIII· 
kationen, 

nach der moglichen Miterkrankung der Leber im Rahmtm t!xh·ulw · 
patischer Primarerkrankungen und 

schliesslich zur Beantwortung der Frage, ob Beweis dafür vorllegmr, 
dass das immunologische Geschehen für die Entwicklungst-endcnz, nbco 
das Schicksal einer bestimmten Lebererkrankung, auch kausal vernnt.· 
wortlich sein ·kann. 

a) Klinis.ch-diagnostische Ergebnisse: 

Im Folgenden soll versucht werden, definierten Formen entzUndllclllt'l' 
Lebererkrankungen das Verhalten der Serumeiweisskorper und elle• 
mogliche Zuordnung bestimmter immunologischer Phanomenc tabc•lln
tisch gegenüberzustellen, um daraus unter Anlegung kritischcr MnHH 
stabe Rückschlüsse für die klinische Diagnostik zu ziehen. 

Akute H épatitis mit H eiZungstendenz: 

Klinische Daten: Prodromi mit Magen-Darm-Erscheinungen, cwtl. 
mit Gelenk-Symptomen, Icterus, schmerzhafte Leberschwellung, Tr·mm· 
aminasen-Vcrmehrung üb3r 500-1.000 DROBLEWSKI-Einheiten, gm•htJ(c• 
Erhohung der alkalischen Phosphatase, wenig pathologischer AuKI'nll 
der Labilitatstests, Erhohung des Eisenwertes im Blut, Prothrombln· 
verminderung. 

Pathologisch-anatomische Kriterien: Fleck:136rmig.3 Nekroscn, ln
terstitielle Infiltrate mit Histiocyten, Lymphocyten, Leucocytcn und 
Plasmazellen in den peri portal en Feldern. 

Ohronisch-4nterstitielle Hepatitis mit übergang in postnekrotisvht! 11fl• 
bercirrhose: 

Klinische Daten: Chronische, anikterische oder subikterischc I.~c•b••r·
schwellung mit vermehrter Urobilinogenausscheidung, seltcn Mll1.· 
schwellung, Magen Darm-Symptome, m:ohr oder weniger patholntchwhc• 
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Labilitiitstests und Gerinnungsfaktaren, Bramsulphulcinrctont.lon, 'l't'IUl· 
saminasen-Erhohung nicht über 200-400 E. 

Pathalagisch-anatamische Kriter.ien: Fleckformigc Nclu·o~:~on, dlf'l'u.Mc• 
Leberzelldegeneratian, daneben Regeneratianscrschcinungen, rnc•Mc•n· 
chymale Knotchenbildung infalge histia-lymphacytü.rcr Inflltr•ntcl mlt. 
Plasmazellvermehrung. Gallengangspraliferatian, vorwicgcnd blndt•l(n· 
webige Umwandlung. 

Po.stnekrotisohe Lebercirrhose: 

Klinische Daten: Wie aben, Zunahmc dcr I•'unld.lorut.Klllr·ungc•n, lu•ln 
Icterus, deutliche Verschiebung der LabiliUilHt.c~Ht.!-1, Brormcull'•llc•hu·c•tNI· 
tian,·Transaminasen-Erhohung nicht übcr 200-100 1•~. gc•t·h•Kc• 11:r·hllhllllK 
der alkalischen Phosphatase, Ascitescntwicklung. 

Pathalogisch-anatamische Kriterien: pastnckrotiHchc• I~c•bc•t'clh·r·hmtt-, 
Vermehrung der Gallengange mit Chalastasc, H.cgcmc~r·nt.JonM!IIc•lc•ht-n, 
Reichlich Entzündungszellen in den partalen Foeldcrn. 

Bilüire Lebercirrhose: 

Klinische Daten: Schwerer Icterus mit Pruritus, SchUttclfrHHltl mlt 
Fieber moglich, erhebliche Lebervergrosserung mit Milztumor·, porttlll' 
Hypertensian, mogliche hamarrhagische Diathese, Hautpigmcmtii'I'UII· 
gen, Erhohung der alkalischen Phosphatase und des GesamtcholeHt.twlnM, 
Labilitatsteste relativ wenig verandert, Prathrombin rclatlv lnna"t1 
normal. . 

Pathalagisch-anatamische Kriterien: Gallenstase, GallengangH)U'oll· 
feratian, peripartale Entzündungsvargange, perilabuüire FibroH<~. 11:ln· 
dickung der Galle ader Steinbildung, interstiti~lle mananucleJiro Z"llln· 
filtrate, zunehmende Cirrhaseentwicklung. 

Lwpoide Hepatitis: 

Klinische Daten: Hier sind etwas weitere Ausführung.en natwcmdlg, 
da das Krankheitsbild erst in den letzten Jahren in dieser Farm abJ(c•· 
grenzt wurde und diese Abgr.enzung nicht unumstritten geblicben IMI.. 
KUNKEL und spater MACKAY und Woon haben als lupaide HepatitiH t!lll 
Krankheitsbild abzugrenzen versucht, das ganz bevarzugt das weibllcht' 
Geschlecht in jüngeren Jahren befallt, wenngleich auch altere Frnul'n 
erkranken. Die Erkrankung beginnt vielfach mit einer schlcichcndcm, 
nicht zur Heilung neigenden Hepatitis und Gelbsucht, die in Schlllwn 
und Remissionen bis zur Ausbildung einer nadularen Cirrho¡.¡c ror·l· 
schreitet. Die ikterischen Schübe konnen van Gel·enkerscheinungl'n he•· 
gleitet sein. Das Bild eines generalisierten Lupus erythematodr.a htl 
hier alsa nicht gemeint, durchweg sind isalierte, chranisch entzUncllldw 
Lebererkrankungen beschrieben, die meistens allerdings mit Mil:r.lumcll' 
einhergehen. Histnlagisch finden sich interstitielle, varwicg.end phlMtnH.· 
zelluüire Infiltratt: in der Leber ahne Plasmazellvermehrung im Ktlll• 
chenmark. In der Behandlung sind Steraidharmane besandora wlrlcMnm, 
übergange zu ausgepragten Cirrhasebildern sallen durch Stcwolclhcll'· 
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monverabfolgung unterbunden werden konnen. Eine Identitiit mit der 
LeberbBteiligung im Rahmen eines visceralen Erythematodes will man 
darum nicht annehmen, weil diese in der Regel ohne Icterus auftritt, 
kaum je Cirrhoseentwicklung zeigt und histologisch allenfalls focale 
Nekrosen, V.erfettungen und lymphocytiire Infiltrate aufzuweisen p:flegt. 
SIEGENTHALER ist neuerdings dafür eingetreten, die lupoide Hepatitis 
doch als die Frühmanifestation eines Erythematodes aufzufassen. 
Fieberschübe, Arthralgien, Empfindlichkeit für Sonnenlicht mit Hau
terythem, weiter die Moglichkeit hiimolytischer Krisen oder komplizie-' 
render Bronchopneumonien lassen in der Tat an eine Verwandtschaft 
zum Erythematodes denken, wie diese auch in den immunologischen 
Testen besond<Brs deutlich wird. Das Bilirubin ist w;iihrend der Schübe 
stark erhoht, Transaminasen und alkalische Phosphatase finden sich 
ebenfalls deutlich erhoht. 

Pathologisch-anatomische Kriterien: Leberzellnekrosen, Plasmaze
lluliire und lymphozytiire Infiltrate, Entwicklung einer noduliiren Ci
rrhose. 

Fluoreszenzserologisch hat man die Gegenwart von Gamma-Globu
linen in diesen Plasmazellen sichtbar machen konnen. 

Aus der tabellarischen Gegenüber.stellung liisst sich folgendes ent
nehmen: 

Die Fixation von Auto-Antikorpern im Lebergewebe ordnet sich 
den chronisch-progredienten, im Leberinterstitium ablaufenden Entzün
dungsvorgiingen ohne klinische Spezifitiit zu. Sie wird zum Symptom 
der chronisch entzündlichen Progredienz, ist differentialdiagnostisch 
aber nicht verwertbar. 

Symptom der entzündlichen Aktivitiit ist auch das falsch-positiv.e 
Auftreten der Rheumafaktoren, die sich im Titer bis 1:64 bei der Virus
hepatitis und ihren Folgezustiinden finden, in hoherem Titer nur bei 
der biliiiren Lebercirrhose und :bei der lupoiden Hepatitis: 

Nahezu ausschliesslich bei d<Br lupoiden Hepatitis finden sich hoch 
positive antinucleiire Faktoren im Serum und das L. E. Zellphiinomen. 
Diesen Befunden kommt also gewisse, wenn auch nicht ausschliessliche 
differentialdia,gnostische Bedeutung in der Abgrenzung dieser K.rank
heitsformen zu. Verschlussicterusformen wurden nicht gesondert ange
führt. Sie zeigen durchweg keine serologischen Phiinomene. Positive 
serolo,gische Refunde sprechen differentialdiagnostisch also gegen me
chanische Verschlussicterusformen. 

Der Grad der immunologischen Reaktionsbereitschaft ist propor
tional der Entwicklung der Dysproteinamie und auch dadurch Ausdruck 
der Schwere der Grunderkrankung bzw. ihrer Entwicklungstendenz. 

b) Immunhiimatologische ,Komplikationen bei entzündlichen Leber
erkrankungen: 

Mit dieser Gegenüberstellung sind die serologischen Untersuchun
gen bei entzündlichen Lebererkrankungen nicht erschopft. Sie werden 
ergiinzt durch solche immunologische Phanomene, die sic~ bestimmten, 
vor allem hiimatologischen Komplikationen zuordnen: D1e akute und 
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die chronische Hepatitis kann ebcnso wic die poHt.ncl<rot.IHclh•., J,c•ht1r• 
cirrhose gemeinsam mit einer immunhiimolyti¡.¡chcn Aniimlu tml'h•t'lcm. 
Klinisch findet sich dann eine persistente odcr rczidivicrcndo, nbt•r niClhl 
hochgradige Bilirubinerhohung im Blut zusammen mit eincr nlchl nlnnud 
hochgradigen Aniimie. Der Nachweis einer Mikrosphllrocytol'4tl, c•hwr 
Reticulocytenv·3rmehrung, ggf. auch einer Resistenzverschlcbung dN' 
Erythrocyten kennzeichnen das klinische Syndrom, de~:~sen llt.lolu¡.ciHcliW 
Abgrenzung zur sog. postherpatitischen Hypcrbilintbinlimi.(~ durch dtm 
serologischen Befund ermoglicht wird. Letztcrcr iHt Hlchtc•t· n·it~hl hllmo· 
lytischer Natur, sondern beruht auf cincr fclrmmlt.nt.lvl'n HWr·un¡ lm 
Bilirubinstoffwechsel. 

Serologisch charakterisiert sind also nur echtc, crwor·bm1t1 hllmolyt 1· 
sche Syndrome, die als solche durch entzündlichc Lebm·m·lct·lullcuuj¡"ll 
ausgelost werden. Man find.et dabei 

komplette Kalteagglutinine in oft hohem Titer und orhUht.Clr Wlh·-
meamplitude, 

oder inkomplette Kiilte-Auto-Antikorper, 

oder komplette Wiirm~-Autohiimolysine, 

oder inkomplette Warme Auto-Antik·orper mit positivem CoombM· 
Test, 

oder wie wohl meistens eine kombinierte Reaktion mehr·ercr dlt•.MN' 
serologischen Phlinomene gleichzeitig. 

Dieser-Art immunologisch bedingte hamolytische Komplikatlonc•n 
sind bei der Virushepatitis selten, bei chronisch-interstitieller Hcpat.lt.hc 
und Lebercirrhose haufiger, vor allem auch bei der lupoiden Hepat.lt.IH 
eine durchaus bekll.llnte Komplikation. Verantwortlich für diese Form 
einer komplizierenden Auto-Antikorperbildung dürfte die Prolifcratlon 
vorwiegend extrahepatischer, jedoch zur Antikorperbildung befiihlgt.N' 
Zellclone sein. Die im Interstitium der Leber moglicherweise vorhanclt!· 
nen, ebenfalls zur Antikorperbildung befiihigten lymphoiden und Plasmn· 
zellen k·onnen allenfalls für die Bildung von Gewebs-Auto-Antikorpnrn 
verantwortlich ~in, die dann aber im Bereich der Leber selbst flxiC'rl 
bleiben. 

Andererseits liegt gerade bei der Lebercirrhose auch ein bcschh•u· 
nigter Abbau der Erythrocyten vor, so dass die Aniimieenlwicklunl( 
auch andere als serologische Ursachen haben kann. Immunologlschc• 
Untersuchungen sind also notwendig, um die Eigenart echtcr, auto· 
immunhamolytischer Komplikationen zu begründen. 

Inwieweit Funktionsstorungen auch der Thrombocyten und damlt. 
thrombopenische Zustiinde bei chronischer Hepatitis und CirrhoMc• 
ebenfalls immunologisch bedingt sein konnen, ist dne Frage, dílrt~n 
exakte Beantwortung wegen der technischen Schwierigkeitcn bcl dN' 
Bestimmung thrombocytarer Auto-Antikorp3r vielfach unbcantworlt•l 
bleiben wird. Zweifellos sind solche Vorgange moglich und bci chroniMc•h 
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interstitieller Entzündung vor allem nach Art dcr lupoidcn Hcpat.itit~ 
belegt. Hamorrhagische Diathesen, wie sie gerade bei diesen chronisch 
entz;ündlichen Lebererkrankungen auftreten, brauchen demnach nicht 
allein durch eine Verminderung plasmatischer G~rinnungsfaktoren oder 
durch toxische Gefasswandschadigung bedingt zu sein (BREDDIN) , si e 
konnen offenbar auch immunologische Mitursachen haben. Es steht 
ausser Zweifel, dass aUe er.v:ahnten Auto-Ham-Antikorper nicht nur 
klinisch diagnostisch von Interesse sind, sondern auch kausal für die 
Komplikationen verantwortlich. 

e) Die Leberbeteiligung im Ra.hmen extrahepatischer Primarer
kranlcungen mit hoher immunologis·cher Priigung: 

Auch diese Beobachtungen sind im Zusammenhang von grosser 
Wichtigkeit, weil sie uns aus der klinischen Empirie Hinweise dafür 
geben, dass Leberschadigur..gen durch immunologische Reaktionsablliufe 
im eigenen Organismus bedingt sein konnen. 

GALBRAITH u. Mitarb. haben z. B. den Fall einer Myasthenia gra vis, 
deren hohe immunologische Pr:iigung durch die Fixation von Auto-An
tikorpern in der Muskulatur zum Ausdruck kommt (STRAUSS), beoba
chtet, wo es als Spatkomplikation u. a. zur Entwicklung einer Leber
cirrhose kam. Aus therapeutischer Indikation hatte man eine hyperplas
tische Thymusdrüse operativ entfernt. Etwa 1 Jahr nach dieser Ope
ration kam es zur Auspragung eines generalisierten Lupus erythema
todes disseminatus und gleichzeitig zur Entwicklung einer ulcerasen 
Colitis. Zur selben Zeit wurden die ersten Hinweise auf eine Leberbe
teiligung deutlich; nur die.se schritt bis zum Vollbild der Lebercirrhose 
fort. Keine dieser Komplikationen war vor der Operation auch nur 
angedeutet. Aber sowohl der Lupus erythematodes wie auch die ulcerase 
Colitis sind ja durch autoimmunologische Vorgange in hohem Masse 
gepragt. Mithin steht ein paralleler Mechanismus als Ursache der Le
berbeteiligung zur Diskussion. Die Autoren diskutieren die M6glichkeit, 
dass durch die Thymektomie eine Schutzfunktion eliminiert wurde, in 
deren Folge autoimmunologische Prozesse in Freiheit gesetzt worden 
sind, die zu den erwahnten Komplikationen geführt haben. 

Eine Leberbeteiligung bei ulceroser Colitis ist keineswegs selten 
(VINNIK und KERN) 1963). Dabei handelt es sich haufig um eine Peri
cholangitis, seltener sind chronisch-aktive Hepatitisformen. Wiederum 
etwas haufiger kommt e.s zur Entwicklung einer postnekrotischen Le
bercirrhose, ganz ungewohnlich ist eine LAENNEC-Cirrhose. Gerade die 
beiden letztgenannten Komplikationen einer ulcer:osen Colitis treten 
bevorzugt bei jüngeren Frauen auf und entsprechen in einer Reihe von 
Zügen dem Bild der lupoiden Hepatitis. Einige der von VINNIK unter
suchten Falle zeigt~n ausser Colitis und lupoider Hepatitis eine Throm
bocytopenie mit dadurch bedingter hamorrhagischer Diathese .. Arthral
gien, einen positiven Coombs-Test entsprechend der Fixation antiery
throcytarer Auto-Antik6rper und ein po.sitives L. E.-Zellphanomen. E.s 
ist gesichert, dass auch bei der Colitis ulcerosa Auto-Arttik6rper im 
entzündeten Darmbereich gebunden werden (vgl. bei BREGMANN und 



bei l-IOFFMANN und V:ORLAENDER). Auch wisscn wir, duHN oilw Collt ¡,. 
ulc·erosa hier und da durch eine autoimmunhamolylbwho Anll.rnlt• lwm· 
pliziert sein kann (FunENBERG und PERLEMANN). Dnher Jlc~gl llH lllclhl 
fern, auch für die obenerWiahnte Leberbeteiligung bci ulet~rliHor CoiiiiN 
auto-immunologische Vorgange verantwortlich machen zu wolhm. 

Im Zusammenhang sei nochmal auf die Moglichkeit dcr· Mlhwlmlll· 
kung der Leber bei Lupus erythematodes (TAFT und MACKAY) vm·wii'HI'II, 
vor allem aber auch auf Fallé von Lebercirrhose, die im Vc,r•lnul' dc•K 
SJOGREN-Syndroms zur Beobachtung gekommcn sind. DnK A.rOUJUtlN· 
Syndrom steht auch nach immunologischen Ge:.-dchlapunldc•n df'm J .u. 
pus erythematodes nahe, ja es gibt Autoren, die zwlHelwn bc•ldc•n Jt:r· · 
krankungen gar nicht mehr prinzipiell unterscheidcn wollcm. J >le• J.c•lwt·· 
beteiligung bei primar-chronischer Polyarthritis odcr MorhuH Bt•c!ht.rt•f'w 
dürfte seltener sein, als in der Literatur erwahnt. Wir kcnnon nht'l' ntll'h 
Falle, wo eine entzündliche Miterkrankung der Leber nach At•t. tlhl"t' 
chronisch interstitiellen Hepatitis in der Folge einer Autoimmunl.hyl't'll· 
iditis aut;getreten ist (MAc KONKEY). Bereits aus diesen wcnlgcm JuuuaiM· 
tischen Hin:weisen moge verstandlich sein, dass man vielfach gc•1wlgl 
i.st, die sekundare Leberbeteiligung im Rahmen seltener extrahc•prtt.l· 
scher Primarerkrankungen, die selbst durch abnorm hohe immunologl
sche Reaktionsbereitschaft g-ekennzeichnet sind, ebenfalls auf anulogc• 
Vorgange zurückzuführen. 

Die klinische Bedeutung immunologischer Vorgange bei Lcbcrcr/i.rml/,:
ungen: 

Eine kritische Bewertung hat hervorzuheben, dass die primllrc• 
Entstehung einer entzündlichen Lebererkrankrung durch auto-immu
nologische Vorgange, die also im eigenen Organismus ablaufcn, bhc 
heute unbewiesen ist. Vor allem ist es nie gelungen, bei Tieren durch 
eine systematische Sensibilisierung gegen homologes Lebergewebc (un
ter Zusatz des FREUND'schen Adjuvants) oder gegen Kernnucleoprolol· 
ne das Bild einer chronisch-interstitiellen Hepatitis od-er das einer 441U· 
poiden Hepatitis" zu erzeugen: Wohl führt diese Sensibilisierung zum 
Auftreten korrespondierender, homologer Antikorper, nicht abcr zu 
einer E'rkrankung, die auch nur annahernd mit den Verhaltnissen hclm 
Menschen vergleichbar ware. Mit anderen Worten kennen wir bis hcut.c• 
kein experimentelles Modellbeispiel, aus dem die primar pathogcnll 
Auswirkung homologer, gegen bestimmte Zellen des Leberinterstitiuml4 
gerichteter Antikorper bewiesen ware. Wenn eine Lebererkrankung 
also überhaupt durch ein immunologisches Geschehen ausgelOst wcrdl'll 
soll, dann bleibt dies dem Einfluss exogener Fremdantigene mit nach
folgender heterologer Antikorpermildung vorbehalten. Das sind diCI 
eingangs beschriebenen, ebenfalls seltenen Falle der allergischon GcnoH<l 
einer Leberschadigung. 

Klinisch kommt ein auto-immunologischer Mechanismus, dcr alHo 
im eigenen Organismus entstehen und zur Wirkung kommen mUsst.f,, 
nur für die lupoide Hepatitis und für die zuletzt erwahnten Lcbcrlx, • 

• 
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reiligungen im Rahmen extrahepatischer Primarerkrankungcn mit ab
norm hoher immunologi.scher Reaktionsbereitschaft (Autoimmunthy· 
reoiditis; Lupus erythematodes disseminatus.; ulcerase Colitis) in :B~ragll. 
Es sind bisher aber doch nur klinisch empirische Argumente, die für 
,einen solchen kausalen Zusammenhang sprechen. Exakte Beweise, wic 
sie in der Immunpathologie chroni.sch entzündlicher Nierenerkrankun· 
gen z. B. durch parabiotische übertragungsversuche autoimmunologi
scher Prozesse auf gesunde Tiere unternommen worden sind, fehlen bei 
Lebererkrankungen, weil wir hier kein den menschlichen Verhaltnissen 
auch nur annahernd vergleichbares Modell, z. B. einer plasmazelluliiren 
interstitiellen Hepatitis haben. 

N och ein anderer Gesichtspunkt ist entscheidend: Die ganz über
wiegende Mehrzahl aller im vorher,gehenden beschriebenen immunologi
schen Phanomene bei entzündlichen Lebererkrankungen tritt -para
llel zur Dysproteinamieentwicklung- erst sekundiir im Verlauf der 
Erkrankungen auf, die primare Xtiologie all dieser Prozesse (Infektion 
oder Cholostase, vielleicht auch toxische Primarschadigung) hat mit 
immunologischen Vorgangen nicht.s zu tun. Unter den Verschiebungen 
der Serumei:weisskorper entspricht nur die Alpha-Globulinverminderung, 
wie sie für die Entwicklung einer postnekrotischen Lebercirrhose ty
pisch ist, einer primaren Proteinumsatzstorung in der Leber selbst 
(MARKI). Die Vermehrung der Gamma-Globuline und die der Beta2-
Makro-Globuline erfolgt überwiegend extrahepatisch in lymphoiden 
Reticulumzellen und Plasmazellen, vor allem aber reaktiv. Damit wer
den auch die zirkulierenden Antikorper ganz überwiegend extrahepatisch 
und reaktiv ausgebildet und konnen schon dadurch nicht Primarursache 
der zur Diskussion stehenden Lebererkrankungen sein. Allenfalls in
komplette Antik·orper, die nie in die Zirkulation kommen, sondern an 
lymphoiden Zellen fixiert bleiben, mit diesen aber an den Ort des ent
zündlichen Geschehens transportiert werden konnen. mogen zum Teil 
in d:;:.n plasmazellreichen Infiltraten der Leber selbst gebildet werden. 
Aber auch diese Plasmazellvermehrung inus.s durch einen anderen Pri
marprozess (meist Infektionen) ausgelost sein. 

Andererseits ist es gerade für die chronisch progrediente .Krankheits
entwicklung charakteristisch, dass die Gamma-Globuline und ggf. auch 
die Beta2-Makro-Globuline oft betrachtlich vermehrt bleiben. Nach 
MXRKI i.st das die Folge einer V·erminderten Abbaukapazitat der Leber. 
Es ist also nur logisch, wie der im Vorhergehenden wiedergegebenen 
.Kasuistik auch leicht zu entnehmen, dass mit Erhalú:lnbleiben des Gam
ma-Dysproteinamietyps auch alle Antikorperbildungs:vorgange langfri
stig gegenwartig und reaktionsbereit bleiben müssen. 

Xhnlich den Verhaltnissen bei den zum Rezidiv neigenden Formen 
der Myocarditis rheumatica oder der chronischen Glomerulonephri
tis wird die Ausbildung aller jener immunologischer Vorgange, die ohne 
Fremdantigenwirkung entstehen, entweder durch primare Infekte oder 
durch die Entzündung im Lebergewebe erst vermittelt. Aus experimen
tellen Untersuchungen von ESPINOZA und INSUNZA wissen wir, dass 
analoge Antigenwirkungen auch in der Folge toxischer Leberschadigun-
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gen, etwa nach 'l'etrachlorkohlenstoff odcr Chloroform uuftr·ot.tm untl 
serologisch exakt erfa.sst werden konnen. 

Für den Kliniker ergibt sich also die Frage, inwieweit d1u1 kllnhwh•• 
Bild einer bestimmten, entzündlichen oder toxischcn Lcbüt'PI'l(rUnlmnJ,( 
und seine Voerlaufseigenart durch diese immunologischcn SekundUr·vm·· 
gange gepragt werden kann. 

Vor allem zwei klinische Beobachtungcn sprechen J'Ur JmUKith' 
Wechselbeziehungen zwischen entzündlichcr Progn~dlonz und lnmtuno
logischem Geschehen: Aus der Kasuistik wurdc dcutllr.h, dnKK nllt• lmmu· 
nologischen Phanomene parallel zu ciner progtl(ldlt'ttiNI ~~~nt wl<ddunJ,( 
der entzündlichen Leberveranderungen immcr· dc.mt.lldwt· l~t~t'VIIt'lt't•lt•ll. 
Umgekehrt konnen .sowohl Steroidhormone wie 6-MN·t~ILJtlo¡nll'lnu (111· 
poi de Hepatitis!) das immunologischc Gcschchcn clnduulltc ht't•IIIMflll 
und dabei gleichzeitig .cine klinischc Bcsscrung odcr zumlndt•Mt. ttlll 1 '''" 
grenzung des Etzündungsgeschchcns cinleitcn. Auch nach l'luor·t•M:f.t'll'-· 
optischen Untersuchungen findet sich die Antikorpcrflxnllou lt1 dt~t• 
entzündlich veranderten Leber durchwcg dcr klinischcn Progr·mllt•nr. dt~M 
Leiden.s zugeordnet, selbst wcnn sic schon zu Bcginn dcr cntzUndlldwn 
Ve~anderungen nachgewiesen worden sein sollte. Für allc immunhllmn
tologischen Komplikationen entzündlicher Lebererkrankungcn iHt dnt~ 
Fixation von Auto-Antikorpern an Blutzellen als die Ursache der kom. 
plizierenden klinischen Symptome bewiesen. 

Ohne Zweifel aber gelten für die sehr verschiedenen Antikorporbll· 
dungsvorgange bei entzündlichen Lebererkrankungen auch schr vm·
schiedene M~ssstabe bezüglich der Moglichkeiten einer kausakn 1Cln· 
flussnahme: Rheumafaktoren, aber auch antinucleare Antikorpcr· Hlud 
mit w.eitgehender Sicherheit von rein diagnostischem Interesse, als solchtl 
der entzündlichen Progredienz oder einer bestimmten KrankheitHtlllt· 
wicklung zwar zugeordnet, doch sicher nicht kausal für diese wrunt
wortlich. Beide Faktoren wurden versehentlich •bei Bluttransfw~lont·n 
oder von erkrankten Müttern auf ihre Kinder ubertragen, ohne Orgu.n
veranderungen zu provozieren. 

Anders liegen die Verhaltnisse für cytoplasmatische Antikorpt•t·, 
die an Mitochondrienfraktionen gebunden werden: Auch sie konncn btoi 
intakter Zellmembran keine Z·ellschadigung bewirken, weil ihncn dann 
namlich der Eintritt in die Zelle verwehrt bleibt. Wenn aber die Pt•r·· 
meabilitatsverhaltnisse im entzündlichen Geschehen aufgelockcrt untl 
verandert sind, dann konnen diese Antikorper auf die Mitochondri<'ll· 
fraktion und alle hier lokalisierten Fermentvorgange Einfluss nehmt'll. 
Modellversuche von FISCHER haben gezeigt, dass infolge einer solch<'ll 
Einflussnahme, die die Mitwirkung einer bestimten Complemcntkompo
nente voraussetzt, Zelluntergang eintreten kann. 

POPPER hat gezeigt, dass antiductulare Auto-Antikorper, die nhw 
ausschliesslich im basophilen Cytoplasma gewucherter GaUenkapillur
zellen gebunden werden und damit organspezifisch .sind, auch in jent'lt 
Phasen der Erkrankung nachweisbar bleiben, wo histologische Aktlvl
tatsz.eichen nicht mehr oder noch nicht ausgepragt sind. Die bcld(•n 
letzterw'ahnten Befunde legen es nahe, an eine immunologische Mlt \U'· 
sache der chronisch entzündlichen Progredienz bei LebererkrankunJl(!ll 
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zu glauben. Sie konnten eine klinische Entwicklung erkUiren, für ditl 
wir andere Ursachen bishsr nicht kennen. Letzte gültige Beweise fchlcn 
auch hier, weil wir auch hier bisher kein vergleichbares Modell mit pa· 
rallelen Auswirkungen autoimmunologischer Vorgange kennen. Dennoch 
besteht die Moglichkeit, dass sich vor allem die auto-immunologischen 
Vorgange nicht nur als diagnostisch interessantes Charakteristikum 
der chronisch entzündlichen Krankheitsentwicklung zuordnen, sondern 
dass sie auch kausal dafür verantwortlich oder mitverantwortlich sind. 

ZUSAMMENFASSUNG. 

Die in der Einleitung formuJi.erten Fragen lassen sich demnach wie 
folgt beantworten: 

I. Entzündliche Lebererkrankungen konnen durch exogene Aller
genwirkungen ausgelost werden, hi·er vor allem im Rahmen der Seruma
naphylaxie oder der medikamentosen Allergie. Klinisch tritt diese Le
berschadigung als hepatozellularer Icterus oder aber in Form einer al
lergischen Cholangiolitis in Erscheinung. Sicher allergisch bedingte Le
berkrankheiten sind in beiden Formen jedoch seltener, als vielfach an
genommen. 

II. Im Verlauf jener entzündlichen Lebererkrankungen, die sicher 
keine allergische Primargenese haben, treten ebenfalls zahlreiche immu
nologische Phanomene verschiedener klinischer Wertigkeit auf: Wich
tigster Befund dabei ist die Fixation homologer Auto-Antikorper im 
Lebergewebe, der sich vordringlich den chronisch progredienten Ent
zündungsformen zuordnet. 

Ferner konnen Rheumafaktoren falsch positiv im Serum messbar 
werden. Wir kennen sogar falsch positiv erhohte Anti-0-Streptolysin
titer infolge Lipoidvermehrung im Serum mit Hamolysehemmung, ja 
wir kennen sogar "falsch positive" Wlassermann-Reaktionen. 

Bevorzugt bei der lupoiden. Hepatitis konnen weiterhin antinucleare 
Serumfaktoren und selb.st das L. E. Zellphanomen positiv werden. 

Diese so verschiedenartigen Antikorperbildungsvorgange ordnen 
sich entweder den 7-S-Gamma-Globulinen (Mehrzahl der Auto-Antikor
per gegen Leber; antinucleare Serumfaktoren; Auto-Ham-Antikorper 
bei Krankheitskomplikationen), 

oder den 19-S-Globulinen (Rheumafaktoren; Kalte-Antikorper; e in 
kleiner Teil cytoplasmatischer Auto-Antikorper) 

zu und kommen wie diese reaktiv zum Krankheitsgel!sohehen zur 
Auspragung. Auto-Ham-Antikorper ordnen sich durchweg den entspre
chenden hamatologischen Komplikationen zu. 

III. Die überwiegende Mehrzahl der 19-S-Faktoren hat eine wichti
ge diagnostische Bedeutung als Symptom der entzündlichen Aktivitat 
bzw. Progres.sionstendenz. Antinucleare Faktoren vom Typ 7 S konnen 
in Zuordnung zur klinischen Symptomatologie für die Sonderform der 
lupoiden Hepatitis sprechen. Alle mechanischen Verschlussicterusfor-
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men bleiben serologisch durchweg negativ, so dass dit~ poHit.lwn ~wmlo· 
gischen Befunde, insbesondere dann, wenn mchrcrc dieaer· Antllcllt'plll' 
gleichzeitig auftreten, gegen mechanischen Verschluss spreehon miiMMI'II. 

Alle Auto-Ham-Antik·orper, vor allem die anticrythrm!yULrnn Ant.l· 
k·orper, sind kausal für die hamatologischen Komplikatiorwn Vl'l'lllll· 

wortlich und diagnostisch in der Abgrenzung zu der gutnr'tlgcn "poMI· 
hepatitischen Hyperbilirubinami·e" verwertbar. 

Ob die chronisch entzündliche Progrcdicnz einer Leberm•lcrunlcun¡.c 
oder die sekundare Leberbeteiligung im Rahmen extmhPpllt.hwhc•r· Pl'l· 
marerkrankungen mit hoher immunologischer PdlgunJC IAuto-lnHHIItl· 
thyreoiditis, Lupus erythematodcs disseminut.uH, ColltiH uh~N'ol'ln) chlf'llh 
die Fixation von Auto-Antikorpcrn in der IA~bm· Ht•lbHI kuuMnl III'IIIIIJ,CI 
oder mitbedingt wird, ist eine letzlich noch of'fmw wiHHt•ruwhrlrt lldu• 
Frage. Die zeitliche wie quantitativc Zuordnung nutolmrnunolol{hwhc•r· 
Phanomene zur progredienten Krankhcitscntwicklung wlll die• J,Cll'lc•h~tlll· 
nige Beeinflussbarkeit beider durch Stcroidhormone odc•t• 0-Mc•r·c•nJ•Io· 
purine k16nnen für pathogenctischc Zusamm<'nhiingo Hprec!hNl. 
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PATHOGENETIC MECHANISMS IN ALLEHGIC RI•~NAIJ 
AND VASCULAR DISEASES 

Division of Experimental Pathology Scrlppa Cllnl" 1111cl llt>M~>nl'c•h 

Foundation La Jolla, California. 

The implication of allergic or immunologic mechanisms In a numbc1r 
of renal and vascular diseases such as glomerulonephritis and ur·Umu·ltl 
began with clinical observations made early in this ccntury. lt WIUI 

the similarity between serum sickness, an assumed immunologic dhmrdor, 
and these clinical diseases that first suggested an allergic etiology nr . 
the latter. In the 1930's and 40's, pathologists added the cntities lupmc 
erythematosus, rheumatoid arthritis, rheumatic fever and polynrt<lrltiM, 
to the list of serum sickness-like diseases. Within the past six to aevcm 
years, experimental observations have gone a long way in dcfinlng t.lw 
pathogenetic mechanisms operative in serum sickness and hav1.1 MUir· 
gested that similar mechanisms may be operative in the clinical cnUUc•M 
which resemble it 1 • These observations, from a number of dlfforc•nt. 
experiments, have all pointed to the pathogenic role of antigen-antlbody 
complexes immunologically unrelated to the tissues which are in,1urc•d. 
In this sense, the proposed pathogene.sis of complex induccd diHo(lUM" 
is .quite different from that postulated in the tissue specific, autolmmu· 
ne diseases of thyroid, brain, etc. whcre npecific anti tissue antlbodh•M 
or sensitized cells are presumed to mediate the injury. 

Antigen-antibody complexes, themselves made up of innocuottM 
molecules, apparently can act as potent anaphylactic and phlogngcmh1 
stimuli under appropriate conditions. Germuth observed that antlg~~tt· 
antibody complexes were capable of inducing ·systemic anaphylaxla• In 
guinea pigs and that complexes formed in moderate antigen excca.~ wc•r•11 
the most · effective 2 • It was found by Ishizaka and associatcs thut. 
complexes capable of increasing vascular permeability were fnrmt•cl 
from antibody with affinity for tissues and themselves had such un 
affinity 3 and that theywere able to interact with complement '. FurUtnr, 
it was seen that the activity of complexes depended on the proportlnM 
of the antibody, not the antigen, and that the activity of soluble complt1· 

(*) This is publication number 73 from the Division of ExpcrlmcntiLl l'ttlhn• 
logy, Scripps Clinic and Research Foundation, La Jolla, California. 

(**) This work was supported in part a U. S. P. H. S. rescarch gmnt 1\1111 1111 
Atomic Energy Commission contract. 
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xcs was associatcd with thc changc in thc propcrtics of optical rotation 
of the complex ". These findings led to the proposal that the configuration 
of antibody molecules brought into close apposition in an immunological 
complex was altered, probably in the fraction III segment of the mole
cules and this altered configuration was responsible for the complexes 
changed optical rotation and their ability to fix complement and induce 
a phlogogenic stimulus. They were able to show by heat aggregating 
or chemically linking human gamma globulin that the resulting aggre
gates had affinity for tissues, could fix complement and showed the 
biological activities just as did antigen-antibody complexes 6 • These 
observations stress the importance of the antibody or gamma globulin 
part of the complex and suggested that gamma globulin complexes 
induced on non-immunological bas.es might also be pathogenic. 

Gamma globulin containing complexes appear to produce their 
biological effects via a number of interactions with both humoral and 
cellular elements of the host. Ata molecular level the comple~2s interact 
with fresh serum constituents to produce active substances such as 
esterase from C'l 7, fibrinolysin 8 , anaphylatoxin 9 , and peptides such 
as bradykinin. These molecular reactions could, and probably do, occur 
both systemically in the circulation and locally in tissue lesions. At a 
cellular level complexes either directly or indir·ectly have the ability 
to: 1) cause mast cell degranulation and presumably libera te pharma
cologically active substances 10, 2) react with and agglutinate leukocytes 
and platelets 11 , 3) increase the coagulability of whole blood '12 , 4) cause 
contraction of smooth muscle '13 , 5) increase vascular permeability 14 , 

6) induce vascular endothelial proliferation 15 a b' 7) attract polymor
phonuclear lekocytes by chemotaxis 16, and 8) preciptate in certain 
anatomical sites causing a hyalin type of degeneration 17 • 

The extreme pathogenicity of antigen-antibody complexes and their 
modes of action can be best appreciated from the study of severa! 
experimental disea.ses in which they appear to play an essential role. 
Three examples will illustrate the spectrum of tissue lesions which may 
be induced by antigen-antibody complexes, depending upon the logistics 
of the immunologic reaction in volved. First, the simplest complex induced 
lesion in the Arthus reaction causing localized, acute necrotizing 
vasculitis. E.ssential to the full development of this lesion is the forma
tion of relatively large amonnts of antigen and antibody complexes in 
blood vessel walls 18 • In order to so locate the r:oaction, onc of the re
actants, either antigen or antibody, must be in the circulation and the 
other injected locally. Early in the reaction antigen and antibody diffuse 
toward each other, meeting L:.".d precipitating in the vessel walls. This 
antigen-antibody complex is apparently chemotactic for polymorpho
nuclear leukocytes and within a few hours these cells infiltrate the 
involved vessels causing damage or destruction. The polymorphonuclear 
leukocytes phagocytize the antigen-antibody complexes and appear to 
catabolize them and/or carry them away from the site of reaction. In 
the abs.ence of polymorphonuclear leukocytes in the circulation, immu
nologic events essential to an Arthus reaction may transpire but the 
inflammatory necrotizing reaction fails to develop. If polymorphonuclear 



leukocytes are removed from the circulation of an immunl1.t•d mbhll hy 
nitrog.en mustard and antigen is injected intradcrmully, t.ho untlact•n· 
antibody pr~cipitate forros sub-endothelially in thc local vmnwh• wll houl 
eignificant tissue damage. These antigen-antibody prcclplt.nt.t•H Jlt11'NIMI 
in the vessel wall in the absence of polymorphonuci.car lcukl)(l)'lt•M tuu1 
with the return of the latter to the circulation, a dcvast.ut.lng Ar•t hllil 
reaction develops 18• Thus, in this disease complexos appeur t.o <lXort Uwh· 
pathogenic effect by attracting largo numbcrs of polymorphmllwh•tu· 
leukocytes which, in the course of rcmoving nnd/or d1•gmdlng t.ho 1~orn· 
plexes, cause inflammation and necrosis. 

More complex, but probably much closer l.o th11 .HilUILI.Ion In MyMif'ltllcl 
human disease than the Arthus rcaction, is diLHHimLl "OJII'·Hhot." Ml:lt'IUII 
sickness. In this disease either in expcrimcntnl unlmulK or• In humttnM. 
a single large dose of foreign serum or purificd serum pr•oll'ln h• aclvl'n 
to the subject. The antigen persists in thc circulallon unt.ll IU1IIh1111y 
formation occurs at which time antigen-antibody comvlext•.H 1Ll'11 l'ot'ttll't1 
in the circulation lr.a. This occurs first in an extreme u.nt.lgt'll 1'1XI'l'MM 
environment, predisposing to the formation of small comJllt•xt•" •~u¡mhh• 
of remaining in the circulation, but incapablc of fixing C' nr lnJm•hJK 
tissue. As the amount of antibody formed increascs, thc antigcn-unllhotly 
complexes b2come larger and are finally removed from thc clrculu.t Ion. 
Coincident with the formation of larger antigen-antibody complt•Xl'H 
in the circulation there is a fall in the serum complcmcnt loVtll utul 
the appearance of a:cute inflammatory lesions in the kidncys, urtl't·lc•M, 
heart, and joints strongly reminiscent of the lesions of acule glomtll'll· 
lonephritis, lupus erythematosus, polyarteritis nodosa, rhcumut.lc l't•VtH', 
and rheumatoid arthritis. These lesions vary from organ lo orgun hui 
prominent in most are endothelial proliferation, incrcascd vascular llf'l'· 
meability, a variable polymorphonuclear leukocyte infiltration, and 11M.~ lit' 
damage. 

Consistent with the proposed pathogenetic role of antigcn-unt.lbocly 
complexes in these lesions it has been possible to localizo conccntrnUouH 
of antigen, host C' and host gamma globulin in the developing Icsion11 1, 1 "". 

Not only do these substances deposit and become concentrated In th11 
lesions of serum sickness, but the passive administration of nnUgml· 
antibody complexes to normal animals may produce arteritiH, cndoc~nt·· 
ditis and glomerulonephritis 19• It cannot be determined whcthm· 1.111'1 
initiallocal phlogogenic stimulus in serum sickness lesiona rcsultH l'r·om 
systemic li'beration of active humoral agents which act locally m· f't•orn 
the fortuitous focal deposition of small amounts of complexes. HnW(lVN', 
it is likely that the accumulation of complexes from the circulatlon 11 d • • 
the developing lesion, as a result of increased vascular pcrmeablllty, c•tc•., 
causes a snowballing inflammatory reaction. Wdth the comtinutlon uf 
all antigen into complexes and its subsequent elimination from t.ho c·lt·· 
culation, the inflammatory lesions in all sites rapidly resolvc nml only 
occasional microscopic scars remain. 

If anUgen-antibody complexes are involved in the chronlc <lllnlc'ul 
entities mentioned above, it seems likely that experimental contllt.loiiH 
designed to keep small amounts of complexes present in thc clt•mthd lo11 
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for long periods of time might produce chronic, progressive discasc. By 
injecting intravenously small amounts of heterologous serum proteins 
daily into rabbits for many months, it has been possible to produce a 
situation in which complexes are present in the circulation most of the 
time 17• Rabbits injected with small amounts of foreign serum protein 
daily make one of three kinds of response: 1) they produce large amounts 
of antibody which is capable of combining with all the injected antigen 
and promptly eliminating it from the circulation; 2) they fail to make 
any antibody, in which case the antigen which is itself non-toxic per. 
sists in the circulation for long periods of time, and 3) they make small 
amounts of antibody, sufficient to form antigen-antibody complexes in 
a situation of antigen excess, but insufficient to remove the antigen from 
the circulation. In these animals, soluble antigen-antibody complexes 
can be demonstrated in the circulation most of the time. Those animals 
making amounts of antibody large enough to eliminate the antigen 
promptly and those animals making no antibody showed no evidence of 
a chronic disease resulting from the antigen administration. On the 
other hand, those rahbits making a small antibody response which re
sulted in the persistence of complexes in the circulation developed a 
chronic membranous glomerulonephritis quite different from that seen 
in acute "one-shot" serum sickness 17• The development of this disease 
depended entirely upon the relative amounts of antigen and antibody 
and the disease could be turned off or on by changing the dose of anti
gen to eliminate circulating complexes. If the dose of antigen was either 
lowered to allow continua! antibody excess or raised to give an infinitely 
large antigen excess, progress of the disease stopped. If the dose was 
again returned toa level resulting in modera te antigen excess, the disease 
progressed. This chronic membranous glomerulonephritis was similar 
morphologically and fuctionally to chronic membranous glomerulonephri
tis or lupus nephritis seen in the human. The glomerular capillary base
ment membranes were greatly thickened. In the instance where no en
dothelial prolifera ti ve response was observed, the disease appeared much 
more degenerative than inflammatory by usual morphologic criteria. 
Host gamma globulin, host complement and the injected antigen were 
readily demonstrable in the thickened basement membrane. By electron 
microscopy, a lumpy dense deposit was seen along the outer aspect of 
the basement membranes corresponding to the antigen, gamma globulin 
and complement rich deposits visualized by the fluorescent antibody 
technique. Once in this site the immunologic reactants and the morpho
logically demonstrable deposits persisted for long periods-as much as 
one year after cessation of antigen injection-with persistence of asso
ciated renal malfunction. · 

Since the circulating complexes in either "one-shot" or daily injec
tion serum sickness bear no known immunologic relationship to the 
kidneys or blood vessels or other structures injured, the factors predis
posing these tissues to injury by the complexes are apparently non-im
uunologic. In the prolonged daily exposure to low levels of circulating 
complexes, the kidneys were the only organs injured while in "one-shot" 
serum sickness, with larger amounts of complexes present for abrief 
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period, heart, vessels and joints also suffered lesiona. In nll lnMt.ttlltlNI 
the tissues injured serve as filters of serum compommls. 'l'ho J(t'mLt. vul
nerability of the kidneys in the presence of low levelH of comJ•ImwH muy 
be related to the extensive renal blood flow and the normullllltlf'hiK (111111· 
tion of this organ. The exclusive concentration of complexoH rLionl( tht1 
outer aspect of the basement membrane of the renal glomor·ull IH ILhUI 
probably determined 'by anatomic and physiologic pcculiurlUtlH of' th" 
kidney. Sorne complexes apparently traverse the bascmcnt mtmJht•utu• 
and the epithelial cells. It may be that as the comploxcH progrmiH t.ht·ouJ(h 
the basement membrane, they tend to aggregatc nnd bccomt• leHH Holuhlt• 
as a result of a reduction of excess antigcn in thc environnwnt.. Orwo de•· 
posited outside the basement membrane, thc comploxcH llllJit•ru· lo lJI' 
sequestered from cells capable of degrading thcm. 

Study of these experimental diseases suggest that thc nntur·e ul' t.hn 
injury induced by antigen-anti'body complexes dependa in hu·go pru•t. c111 
the quantitative relationship of the two reactants and is quihl indc•ptm· 
dent of the immunologic characteristics of the antigen and tho tiMMIIC'" 
injured. First, contrary to the customary situation in acutc amLJlhyhw· 
tic reactions and "one-shot" serum sickness, where good antibody Jll'fl· 

ducers are the most vulnerable, chronic disease related to prolongml ux
posure to small amounts of endogenous or exogenous antigens muy bt• 
more likely in poor antibody formers where soluble antigen-antibmly 
complexes would be formed in antigen excess. Second, it appcur·a Umt 
complexes are capable of inducing either acute inflammatory and llll· 

crotizing lesions or chronic degenerative lesions, depending upun Uw 
logistics of the reaction. Third, sites of localization of complexos rmtl 
therefore the injury they cause appear to be determined by the phytdcml 
character and perhaps quantity of complexes and upon local anatomlc~ 
and phyisiologic factors in the tissue and not upon any immunoluJ.Clc 
relationship between complex and tissue. 

How can these experimental observations best •be applied to the st.udy 
of human disease? To date, the only means of observing complcxes cll· 
rectly in human disease is the insensitive method of analytical ultnwc•n· 
trifugation of the sera. Using this technique a variety of gamma globulln 
containing complexes, behaving much as antigen-antibody comple>WM, 
have been found in the sera of patients with a number of diseases, Uw 
classical example of which is rheumatoid arthritis 20• Since rheumatolcl 
factors, both 7 and 19S, behave like antibody to the patient's own gnmmn. 
globulin, it is not surprising that such complexes are prescnt in thbr 
disease. No invariable clinical features have been associated with t.ht1 
presence of complexes in rheumatoid patients, but such individuals ILI't' 
prone to severe joint disease and to vascular disorders. However, mom
branous renal disease is not a common feature of these ratlcnhl. J..oMM 
extensive study of other diseases has suggested the presence of gamm11 
globulin containing complexes in the sera of sorne patients with HYM
temic lupus, purpura, untreated subacute bacteria! endocarditis, mncwo
globulinemia, Sjogren's disease, idiopathic pulmonary fibrosis and Mt•
veralless well defined entities l. Intermedia te size complexes (9-15S) wcwt1 
frequently present in large amounts in rheumatoid patients wlth pul· 



524 FI~ANK J. VIXUN 

monary fibrosis and in each of four patients with Sjogren's disease and 
pulmonary fibrosis. 

The concept of antigen-antibody complex induced disease is appealing 
since it is based upon the well demonstrated tendency for gamma glo
bulin molecules to form biologically active complexes, either as a result 
of immunologic interaction oras a result of physical-chemical alteration 
of the gamma globulin molecules themselves. Thus, potential etiologic 
agents capable of inducing complex formation may include not only the 
antigen-antibody interaction but abnormal physiological denaturation 
of endogenous proteins and reactions of endogenous proteins with exo
genous physical-chemical factors, including infectious agents. Those 
structures involved in filtering circulating fluids, i. e., blood vessels, es
pecially glomerular capillaries, endocardium and synovium, would be 
excepted to be the most likely sites of accumulation of circulating com
plexes and therefore the most likely sites of complex induced injury. 
However, in arder to understand the pathogi:mesis of these lesions more 
completely, it will be necessary to define the peculiar anatomic and phy
siologic factors which seem to be important in localizing the injury in
duced by this relatively non-specific pathogen. If complexes are shown 
to be important in human disease, we may have a unique therapeutic 
opportunity, for in sorne situations it may be possible to manipulate and 
eliminate the circulating complex and therefore, disease, accordino- to 
time honored immunochemical or physical-chemical procedures perf~rm
ing, if you will, immuno-chemical titrations in vivo with the condition 
of the patient serving as the indicator. 
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ALLERGY IN NEUROLOGICAL DISEASE 

JACK COLOVER (*). 

Great Britain 

Allergy in disease may occur as an incidental phenomenon ar·iHht¡,r 
from the effects of such processes, and in these circumstances may l'tl· 
sult from tissue breakdown, or else it may play an active part in t.hn 
production of lesions or disturbance of function forming part uf t.hn 
disease process. During the last decade the concept of autoimmunily •u• 
forming a most important part of the study of allergic phenomenu, huM 
been of increasing importance particularly in relation to many chronlc1 
inflammatory diseases whose aetiology has proved most baffling. ThoMn 
concepts arise both from clinical observations and also from experimcm· 
t.al work. 

The discovery of a simple means of causing experimental allct•t(lll 
encephalitis based on the F'REUND adjuvant technique by KABAT, WOJ.I•' 
and BEZER (1947) and MoRGAN (1947) has given a tremendous imJI<It.\IM 
to the experimental study of encephalitis and also led to the diMcovm·.v 
'>f experimental allergic neuritis (W!AKSMAN & ADAMS, 1956) and udr·n· 
ualitis (COLOVER and GLYNN). 

Further work on the fractions in acid-fast bacilli by COLOVEJt uml 
CONSDEN (1956) and COLOVER (19·58) showed that the capacity to prodm!n 
encephalitis was possessed by very resistant cell wall material obluinucl 
from heat-killed tubercle bacilli and also in a Wax D fraction prcpar•c,cJ· 
from unheated tubercle bacilli by E. LEDERER and co-workers. The laltt~r 
fraction had undergone a considerable amount of purification and WllM 
still active. Both the wax material and cell wall residues contain(l(l n 
peptide (composed of glutamic acid, diaminopimelic acid and alanhw l, 
mycolic acid and also sorne polysaccharide. The synthesis of such a<ltl V ti 
agents has not yet been achieved. CoLOVER (1958) also showed thnl 11. 
was possihle to combine these "purified" bacillary fractions with "put·l· 
fied" bovine spinal cord extracts and used these materials to induco thfl 
encephalitis. 

Further work on the central nervous system (C. N. S.) compommtH 
responsible for these reactions has shown that various active fract.loiiH 
may be obtained from nervous tissue. In a paper read to this Hoolt\ty 

(*) Medical Research Council, Externa} Staff. Institute of Clinlcrtl HcoiUIIU'I'k 
The Middlesex Hospital. London. W.I. · 
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(Pro-<!eedings of ll,ourth European Congress of Allergy) CoLOVER showed 
that encephalitogenic extracts which had been prepared by Marion Kies 
of Bethesda of the acid extract "type" did not produce visible skin reac
tions in animals in whom encephalitis had been induced. Circulating 
antibodies to this type of material prepared from human tissue have 
been found by Field, Caspary and Ball.not only in patients suffering from 
multiple sclerosis but also in general paralysis of the insane and even 
normal individuals. Subjects who had been vaccinated with B. C. G. also 
showed an increased response in this direction. 

THOMPSON, lúEs and ALVORD {1963) have found that a fraction re
siding in myelin is active in producing encephalitis and this material is 
a non-dialyzable lipoprotein complex. It is completely extractable from 
myelin. 

Since a raised .gamma globulin in the cerebrospinal fluid {C. S. F.) 
may be indicative of an allergic reaction in the C. N. S., CoLOVER, FEIN-

Figure 1.-Electrophoresis o.n polyacrylamide gel shO'Wing separation of the spinal fluid 
proteins into numerous discrete bands. 'l'he prcalbumin nntl ulbumin eomp.nwllts are seen 
an the left-hand side of the figure. On the right-hand side are many bn.ndH tuul it is in 
this region that o.ne might expect the appearance of some of thc gamma globulln mn.tl'rinl 
and also haptoglobins. These particular components, however, ha ve not yct bc<•n identlfit•d 
in any detail. This fluid carne from a patient who clinically showed recurrent attael<s of 

arachnoiditis. The gel has been stained 'with naphthalene black. 

BERG, TEMPLE and TooLEY recently studied its measurement and found 
that there may ·be quite large discrepancies in the results obtained de
pending on whether the measurement was done by an immunological or 
electrophoretic technique. The meaning of these discrepancies has not 
yet been solved. Recent work on C. S. F. proteins by electrophoresis on 
polyarylamide gel shows that in sorne cerebrospinal fluids well over 20 
separate bands may be identified (see illustration Figure I, showing 
the C. S. F. from a patient with arachnoiditis). 
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THE INCIDENCE OF AUTO-ANT1BODIEH IN 'I'IIN NOitMAI. 
POPULA'l'ION (*) 

U. SERAl"'NI, G. TonRimANI, C. MAHAI.A (**). 

Our better understanding of auto-immunc disor·dm·H IH pul'l.ly chac• 
to the introduction and the improvement of mcthodH J'or• cltlt.m~t.lnJ.( Uwh· 
presence, such as the tanned red ccll agglutination tl'Ht, tho pr·c•dplt.ln 
reaction, the complement-fixation test, the fluorc:.;ccnt untlbody tc.~c~h
nique etc., and partly to recent biological rcscarch such as thut on c•nm•· 
phalomyelitis, experimental thyroiditis and runt disea:.;c which halVC• 
advanced our knowledge of immunologically produced tissue le1:1lomt. 
This has led to the discovery of auto-antibodies on an evcr widtmlng 
scale and has considerably enhanced our hypotheses on their pathogtlllhl 
importance .. 

VVíithin the wide range of phenomena covered by the term pathogmthl 
immunoreactions, auto-immunoreactions form a group by thcmHCliWH. 
Wle can distinguish immediate reactions with serie antibodicH IUt l'ot• 
example the oedematous reactions and delayed reactions in whl<lh t.lw 
antibody is contained within the limphoid cells. In these we huvo Uw 
tuberculin-type reaction and the eczematous reaction. Finally thet'(l au•n 
intermedia te or combined forms in which antibodies are prescnt bot h 
in the serum and in the cells. These include the imrriunological reuctlonH 
to .grafts and the auto-immunological reactions. 

Recent research tends to show that the presence of circulating auto .. 
antibodies is not in itself sufficient to produce an auto-immune disenHu 
which is both progressive and self-sustaining. For such a discasc to bcl:n· 
me manifest it is necessary for the patient to develop an altcration of thc• 
mechanisms of delayed sensitivity. The diagram shows how wc intm·¡u•t,t. 
the three factors that must combine to produce an auto-immunc thy
roiditis (figure 1). They are the humoral factors representcd by tho clr·· 
culating auto-antibodies; the cellular factors responsible for the dcln.yc•cl 
sensitivity and finally a particular lability of thc so called shock urgnn 
as a local predisposition to the reaction. There is usually an intcrpluy 
of these factors among themselves but individually, even if they }llli'HIMI. 

(*) This investigation was supported by "Consiglio Nazionale dollc1 Hh~nl'l'hfl, 
Impresa Endocrinologia". 

t**) Institute of "Patologia Speciale Medica e Mctodologin Clinica" of Unlvni'MIIy 
of Sassari (Italy), directed by Prof. U. Serafini. 
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for a very long time, they cannot produce an auto-immune thyroiditis. 
For this to happen they must all be present simultaneously. 

HUMORAL FACTORS 
T HYRO! D AUTO- ANfiBOOIES 

C EL L ULAR FACTOR S 
DEl AY E 0 SEI'4SillV1TY 

SHOCI< ORGAN 

Figure l. 

It follows that we must distinguish clearly between auto-immuni
zation and the mere presence of circulating auto-antibodies; the latter 
having in itself little or no pathological significance. 

The chart shows how in disease auto-antibodies may be clinicaily 

SIGNif!CANCE Of THE PRESENCE OF AUTO·A~ITIBOOIES 

CLINICALLY SIGNIFICANT 

AUTO-IMMUNIZATION 

/'~~ 
E<:>sent1al patho- lnfiuencmo wol.utron 

ge-netic factor of ~he c!inical pitture 

CLINICALLY INCIDENTAL 

PHENOMENA 

~~ 1---~ -----) 
LATENT PRE-CLINICAL POST-CUNICAL 

AUTO-IMMUNIZATION AUTO-IMMUNIZATION AUTO-IMMUNIZATION 

(constituhonal 
background) 

(early stage of 
d1sease) 

(residual after 
cure) 

Figure 2. 

significant -whenever the criteria proposed by Wiitebsky be fulfilled
as an essential pathogenic factor, influencing the evolution of the clinical 
picture, or merely incidental. In apparent health we may find a latent 
auto-immunization as an expression of a constitutional background as 
has been demonstrated by genetic studies on the families of patients 
suffering from Hashimoto's disease and rheumatoid arthritis. In other 
cases we may find pre-clinical auto-immunization in the very earliest 
stages of the disease and finally a post-clinical auto-immunization after 
the disease has subsided (fi.gure 2). Thus we ha veto exercise the greatest 
caution in applying the presence of circulating auto-antibodies to clinical 
considera tions. 

* * * 

Now while it is true that extensive studies ha ve been undertaken to 
find circulating auto-antibodies, this has usually been done with reference 
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to a definite clinical entity and not nearly to the samc l~xtmtt In n poJIII· 
lation in apparently excellent health; moreover such stuclicH hnvn UM\Utlly 
been limited to the search for a single auto-antibody. 

The incidence of positive findings has becn varlously asAOHHml hy IHIC•h uuthnl'll 
as HACKETT ET AL. who found an incidence of 18 ·%, Hn.r. of 1.0 ~~ •• OntiUII•I ~i'l' 
AL. of 6.8-16 % for thyroid auto-antibodies; TAYI..OR NT AJ,, of 6-16 ty,, MAIIKI'ICIN 
and MOORE of 4.5 '% for gastric antibodies; Br..ocu o.nd lltJNIM of !1 1;1,., IIAII'I'~'t•lt.ll 
of 0.6-1 %, Pl.OTZ and SINGER of 0.8 %, MALTAUEJ,J.O o.nd CAitC:AHHI uf :UII. % fut• lhll 
rheumatoid factor; ALEXANDER ET AL, of 1 %, 8JoJJ,JOMANN Jol'l' Af, ol' 2 % fut• 1 hP 
antinuclear factor; GAJDUSEK of 3 %, AHIJioiUHON anll Buont•:wu.;u uf n.n •¡;. rm· lhP 
auto-immune complement fixation. 

Wle have in recent years studied this problem in 1,430 hcnlthy JIOI'HOIUI 
in whom we simultaneously looked for the following auto-nnt.lbmllc•tt: 
antithyroglobulin, second colloid antigen (CA2) antibodicA, t.hyrold mi· 
crosomal fraction antibodies, gastric antibodies which aro nll nrJ(nll· 
specific; antinuclear factor(s) (A. N. F.), rheumatoid factor(H) (lt, 14'.), 
auto-immune complement-fixation (A. I. C. F.) antibodics which ttt'l' IIOII· 

organ-specific. 
Owing to the la.rge number of p€rsons tested wc havc becn nbh• tu 

correlate the incidence to sex and age. In our series there wero R04 mnlc1M 
a.nd 626 fema.les. Ages ranged from 1 to 89 years. 

Most of our subjects were blood donors, students and militnry Jlllt'· 
sonnel from the Provinces of Sassari (Sardinia) and Rome. The sm·n ol' 
the higher age groups were collected in homes from persona who had no 
illness of which the medical staff of the institutions was aware. 

We used the following methods to demonstrate the auto-antlbodhlH: 
tanned red cell agglutination test according to FuLTHORPE and Coll. 
(1961) for the antithyroglobulin antibodies; the ftuorescent antlbndy 
test according to the method of CooNs and KAPLAN (1950) using unflxml 
thyroid sections for the· thyroid microsomal fraction antibodics; tho 
ftuorescent antibody test, using alcohol-fixed thyroid sections according 
to BALFOUR ET AL. (1961) for the CA2 antibodics: thc fluorcscont 
antibody test and the complement-fixation test according to TAYLOJl 
ET AL. (1962) for the gastric antibodies; Ling's method for the R. F.; t.h<l 
fluorescent antibody test according to the method of WEIR and HoLno
ROW (1961) for the A. N. F.; complement-fixation test using sflllno 
homogenates of fresh rat liver and 2 M. H. D. of complemcnt l'or 
the A. I. C. F. 

Table I shows the incidence of auto-antibodies found to be pretulllt. 
in the series of 1,430 subjects in percentages. Antithyroglobulin tu 
6.85 % ; anti-CA2 5.66 % ; thyroid microsomal fraction antiboclloM 
3.70 %; gastric antibodies 5.03 %; rheumatoid factor 4.82 %; A. N. }1', 

0.90 %; A. l. C. F. 1.60 %. The total numbcr of tests performed (7 In 
each case) was 10,010 and among these there were 409 positive react.lonH 
equal to 4.08 %. Of all persons examined, 347 (24.26 %) ,hada poatt.lvn 
reaction for one or more auto-antibodies and of these 298 (85.50 % 1 
were positive only for a single auto-antibody. 

The degree of positivity established by tanned red cell agglutfnut.lou 
test and the complement-fixation test was generally low. Though 141111 

Dt 



Tab. 1.-Incidence of positive serological reactions for organ-specijic and no11, '" ,1 , 

Age distributlon 
(by decades) 

1-10 ................. . 
11-20 ................ .. 
21-30 ............... .. 
31-40 ................. . 
41-50 ................. . 
51-60 ................. . 
61-70 ................ .. 
71 + ................ .. 

Total males . 

1-10 ................ .. 
11-20 ·················· 
21-30 ................ .. 
31-40 ......... "" .... . 
41-50 "" " .......... .. 
51-60 ................ .. 
61-70 ................. . 
71 + ................ .. 

Total jemales 

TOTAL ......... .. 

Number 
of 

subjects 

Males 

34 
100 
155 
150 
109 
117 

56 
83 

804 

Females 

32 
100 
104 

95 
87 
95 
53 
60 

6'26 

1430 

Positive seroln 

THYROID AUTO-ANTIBODIES 

Thyroglobulin 

1 

CA2 
Antibodies Antibodies 

No. % No. % 
--- --- --- ---

o o o o 
2 2.00 1 1.00 
2 1.29 3 1.93 
3 2.00 5 3.33 
2 1.83 5 4.58 
6 5.12 7 5.98 
5 8.92 6 10.71 

16 19.27 11 13.25 
·--- ~~--- --- ---

36 4.47 38 4.7'2 

1 3.12 o o 
3 3.00 1 1.00 
7 6.73 4 3.84 
8 8.42 5 5.26 
9 10.34 6 6.89 

13 13.68 14 14.73 
11 20.75 6 11.32 
10 16.66 7 11.66 

--- --- --- ---

62 9.90 43 6.86 
--- --- --- ---

98 6.85 81 5.66 

--
Microsomal 
Antibodies 

No. % 
--- ---

o o 
o o 
3 1.93 
4 2.66 
5 4.58 
5 4.27 
3 5.35 
8 9.63 

---· ---
'28 3.48 

o o 
1 1.00 
1 0.96 
2 2.10 
3 3.44 
6 6.31 
7 13.20 
5 8.33 

---

Gas tri 
Antibod 

No. 

---

o 
1 
4 
3 
6 
6 
5 
8 

---
33 

o 
2 
5 
4 
6 

10 
8 
4 

'" ... 

() 

1.1111 
2.ñll 
2.1111 
1\,ñll 
IU:.t 
8.11:1 
9.0:1 

4.1(1 

1 
1 

o 
2.00 
4.RO 
4.21 
6.811 
o.r,:¿ 
5.011 

6.011 

_3.991 39 25 
---

53 3.70 72 

6J!,j 

5.0:i 



specific auto-antibodies 1.1¡30 healthy subjects grouped acconliny to :·wa:rJH 11.11rl rltJr'll. 

reactions 
T O '1' AL 

Auto-lmrnun<~ 
HuhJtwl• 

wllh """ 
Rheumatoid Antinuclear complemont l'mtiU- u1' 111111'n u.utu· 

Factor(s) Factor(s) flxatlon VI\ 1'41· NumhPI' uf 11111 lhurlll'• 
(R. F.) (A. N. F.) (A. l. C. 1•'. l 

fll'tiiiiiH ~. ... t. 
---------

No. o/o No. o/o No. % No. Nn. ~~~ Nn, 
"" --- ---------

o o o o o o o 238 () () () 

o o o o o o 4 700 0.1'17 " • ,11(1 

3 1.93 o o 4 2.58 19 10811 1.71'1 17 1 n.UII 
3 2.00 o o 1 0.66 19 10M 1.RO IU 1:1.1111 
5 4.58 o o 2 1.83 25 763 3.27 2:1 lii.IU 

14 11.96 2 1.70 2 1.70 42 819 5.12 a u aa.a:t 
7 12.50 2 3.57 o o 28 392 7.14 2:1 •t.o7 
7 8.43 1 1.20 o o 51 581 8.77 a o 4:1.37 

39 1¡.85 5 0.62 9 1.11 188 5628 3.84 1111 IIIJ,UM 

o o o o 1 3.12 2 224 O.HO 2 11.111) 
2 2.00 o o 2 2.00 11 700 l.l'i7 JO 111.1111 
5 4.80 3 2.88 7 6.73 32 728 4.39 :w liH.H' 
3 3.15 1 1.05 1 1.05 24 665 3.60 10 :w. 1111 
3 3.44 3 3.44 o o 30 609 4.92 211 liiUII 
3 3.15 1 1.05 1 1.05 48 665 7.21 "' -t:un 
3 5.66 o o o o 35 371 9.43 27 n11.u• 

11 18.33 o o 2 3.33 39 420 9.28 :u 1'11.611 

30 1¡.79 8 1.27 11¡ 2.23 221 1¡382 5.01¡ JHtl Ml1.'1 1 

69 4.82 13 0.90 23 1.60 ]¡09 10010 4.08 31,7 24.20 
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far below the values found in Hashimoto's disease, pernicious anaemia 
and rheumatoid arthritis, somewhat higher levels were occasionally 
found for antithyroglobulin (1/2,500), gastric antibodies (1/128), rheu
matoid factor (1/2,500) and A. I. C. F. (1/256,). 

Of the 804 male subjects 161 (20.02 %) and of the 626 females 186 
(29. 71 %) had positive serological reactions. This difference between 
the sexes is statistically significant (P < 0,001). With the single excep
tion of the rheumatoid factor, the incidence of individual antibodies was 
considerably higher in females. On the other hand the difference between 
the sexes is largely due to the difference in the incidence of thyroglo
bulin antibodj.es. This finding corresponda well with the clinical known 
fact that auto-immune thyroiditis, systemic lupus erythematosus, etc. 
have a 'higher incidence in women. 

We found an increase in the incidence of circulating auto-antibodies 
with advancing age. If we divide our series in two groups one containing 
all subjects below the age of 50 and the other all those over 50 years, we 
find that in the group below 50,150 out of 966 (15.52. %) were positive, 
while in the second group 197 out of 464 (42.45 %) had positive reactions. 
The difference between these percentages is statistically significant. 
Also the difference in the percentage of positive reactions to single an
tibodies (except A. I. C. F. andA. N. F.) is statistically significant. The 
fact that this higher incidence concerns both the organ-specific and the 
non-organ-specific auto-antibodies suggests that this has nothing to do 
with changes in individual organs, hut is rather an expr·cssion of un 
immunological disorder of old age which is difficult to interpret. 

In arder to find out whether any correlations exist between various 
individual auto-antibodies, we divided our positive cases into 3 groups: 

1) Those that had thyroid antibodies (antithyroglobulin, microso-
mal fraction antibodies and anti-CA2); 

2) Those that had gastric antibodies; 
3) Those that had the rheumatoid factor. 
Among them we looked for the presence of other organ-specific and 

non-organ-specific auto-antibodies and their incidence was compared 
with that of other cases of the same sex and age-group who had neither 

·thyroid, gastric antibodies nor rheumatoid factor, cases we will call 
controla. 

The results are shown in the tables II, III, IV. We found that: 
a) In persons having thyroid auto-antibodies, the gastric antibo

dies. were more frequently encountered: 12.20 % as compared with 
6.10 % in the controls (P < 0.05). On the other hand the non-organ-spe
cific antibodies were present either in equal or inferior numbers than in 
the controls. 

b) Among those that had the gastric antibodies, thyroid auto-an
tibodies were also more frequent: 34.72 % as compared with 22.22 % 
in the controls (P = 0.05). Yet in these subjects the incidence of A. N. F. 
andA. I. C. F. was less frequent than in the controls, whilethere was no 
difference in the incidence of the rheumatoid factor. 

e) In all cases that hada positive rheumatoid factor the incidence 



TABLE II 

Subjects with thyroid auto-antibodies 

Comparison of the inciden ce of positive serological . reactions to organ-especific and non-organ-especific auto-antibodies 
between two groups of healthy subjects with and without thyroid auto-antibodies. 

Subjects with thyroid auto
antibodies 00 ... 00 ••••• 

Subjects without thyroid 
autoantibodies 00 .. 00 ... oo .... 

Number 
of 

Subjects 

213 

213 

K. S. D. =No Significant Difference. 

Gastric 
Antibodies 

No. % 
--
26 1.2.20 

13 6.10 

X'=4.169 
p < 0.05 

POSITIVE SEROLOGICAL REACTIONS 

Rheumatoid 
Factor (s) 
(R. F.) 

No. % 
---

11 5.16 

18 8.45 

X' =1.810 
N. S. D. 

Antinuclear 
Factor (s) 
(A. N. F.) 

No. "' ---

1 0.-16 

2 0.93 

X'=0.334 
N. S. D. 

Auto-Immune 
Complement Fixation 

(A. l. C. F.) 

X o. % 
--

4 1.87 

.t 1.87 
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TABLE III 

Subjects with gastric antibodies 

Comparison of the íncidence of positive serological reactions to organ-especific and non-organ-especific auto-antibodies 
·between two groups of healthy subjects with and without gastric antibodies. 

Subjects with gastric anti-
bodies ......................... . 

Subjects without gastric 
antibodies ................... . 

Number 
o.Jf 

Subjects 

72 

144 

N. S. D. =No Significant Difference. 

Thyroid 
auto-antibodies 

No. % 
--

25 84.72 

32 22.22 

X" =3.841 
P=0.05 

POSITIVE SEROLOGICAL REACTIONS 

Rheumatoid 
Factor 
(R. F.) 

No. % 
---

7 9.72 

14 9.72 

Antinuclear 
Factor (s) 
(A. N. F.) 

No. % 

o 

2 

o 

1.38 

X"= 1.007 
N. S. D. 

Auto-Immune 
Complement Fixation 

(A. l. C. F.) 

No. % 

o 

2 

o 

2.89 

x•= 1.001 
N. S. D. 
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TABLE IV 

8ubjects with rheumatoid factor 

Comparison of the incidence of positive serological reactions to organ-especific and non-organ-especific auto-antibodies 
between two groups of healthy subjects with and without gastric antibodies. 

Nurnber 
of 

Subjects 

--
Subjects with rheumatoid 

factor .......................... 69 
Subjects without rheuma-

toid factor .................... 138 

N. S. D.= K o Significant Difference. 

Thyroid 
auto-antibodies 

No. % 

10 14.49 

30 21.73 

X'=0.422 
N. S. D. 

POSITIVE SEROLOGICAL REACTIONS 

Gas trie 
antibodies 

No. ~ 

8 11.59 

10 7.2-1 

X' =1.093 
N. S. D. 

Antinuclear 
Factor (s) 
(A. N. F.) 

X o. <é 
--

3 -l..si 

1 1.7! 

X.:=3.187' 
X. S. D. 

Auto-Immune 
Complement Fixation 

(A. I. C. F.) 

X o. ~ 

--
o o 

4 !.89 

X'=2.038 
X. S. D. 
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of concomitant A. N. F. was increased to 4.34 % as against 0.72 % in 
the controls. There was however no difference in the incidence of organ
specific auto-antibodies. 

The important correlation between thyroid and gastric auto-anti
bodies described by IRVINE ET AL. (1962) and by DoNIACH ET AL. 
(1963) in patients suffering from Hashimoto's disease and pernicious 
anaemia is thus also demonstrable in our series. On the other hand there 
appears to be no correlation between organ-specific and non-organ-spe
cific auto-antibodies. 

These results confirm the distinction between primary auto-immuni
zation directed towards normal generally distrrbuted cells and circulat
ing structures, attributable to a primary alteration of the immunological 
apparatus, and secondary auto-immunization due to lesions in specific 
organs, forming organ-specific auto-antibodies. 

* * * 

At the present state of our knowledge it is difficult to determine the 
significance of the presence of organ-specific. and non-organ-specific 
auto-antibodies in clinically healthy persons. Three interpretations can 
be suggested as already mentioned. The first is that this is an expression 
of post-clinical auto-immunization which, as judged from our material; 
does not seem very likely, as none of the persons tested showed any evi
dence of ever having suffered from an auto-immune disease. The second 
is that we are dealing with an early, as yet asymptomatic or pre-clinical 
auto-immune disease. Generally speaking this possibility cannot be ex
cluded, particularly as BALL and LA!WRENCE (1961) have described in a 
few cases the presence of auto-antibodies prior to the onset of the disease. 
The third interpretation is that of a latent auto-immunization due to a 
constitutional predisposition to auto-immune phenomena. This is sup
ported by the high incidence of auto-antibodies found among relatives 
of persons suffering from auto-immune disease. In this respect systemic 
lupus erythematosus has been studied by BRUNJES ET AL., MARLOW 
ET Al.., BLUMENFELD ET AL. and others. This aspect of riheumatoid 
arthritis was investigated byTEoDORI and NERI SERNERI, iZIFF, LAWRENCE 
and BALL and others as Hashimoto's disease by IRVINE ET AL., HALL 
ET AL., AUSTONI E'I' Al .. and others. 

Such investigations have led to the suggestion that in these diseases 
there exists an immunological abnormality which is genetically trans
mitted and that, as is often the case with hereditary diseases, the abnor
mality can express itself in varying degrees of intensity. 

In the case of healthy persons our lack of knowledge of the exact 
mechanism whereby auto-antibodies are formed, makes it impossible to 
say why sorne ha ve circulating auto-antibodies. For sorne auto-antibodies 
one might assume that there exists an alteration in the mechanism of 
immunological tolerance, while for others, particular! y the organ-specific 
uuto-antibodies, one can think of a state of immunological hyperreacti
vity towards "poor" antigens (WIAKSMAN). In favour of such an hypo
thesis we can quote our finding that in 239 allergic patients who had 
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dcrnonstrable skin-sensitizing antibodies 103 (43 7r•) ltlHo luul lhyl'uhl 
auto-anti'bodies and 24 (10 %) gastric antibodies, whilo in 717 h~ullh,\' 
persons of corresponding age and sex only 68 (9.4 %) am127 (:J. 7 ',í,) I'&~M 
pectively were positive (SERAFINI ET AL.J 1963, 1964). 

The fact that we found such an unexpectedly high incidonco uf :U.2U',í· 
of circulating auto-antibodies in healthy persona leads Uf:l lo btllltlVt1 
that this indicates the existence of a prohferative reaction of cor·lu.ln 
groups of irnrnunologically cornpetent cells. Y ct this irnmunologlcul 
abnorrnality persisting for rnany years and possibly for tho dur·uUon 
of life, does not necessarily give rise to ti1:1suo lo~:~iontl or di~:~cuHo. ll ttlmply 
shows the presence of a cornplex immunologicul dofoct whlt:h 1M prob1Lhly 
of genetic origin and which rnight be cullcd u Hluto ol' lutont ttu.lwlm:mft·· 
nization or better perhaps auto-·irnrnuno dia.thmliH. 'rhlll't' dooM hoWtiVN' 
rernain the possibility that in sorne individuuls, in whlch u HyMt.NIIItl ur• 
local alteration of the mechanisms of delaycd sensilivily muy bu tiVol~t'd 
by various factors such as infections, drug rcactionH ole, un uuto-lnuuunt1 
d1sease may develop, be it in the connective tiHI:IUO m· in Hpocillt: ot'N'IUIM. 

Simultaneous testing for the most importunt uuto-unUbolllt1H mma· 
bined with further serological and genctic studic1:1 will not only l'oVt,nl 
the presence of an auto-immune diathesis, but may, whcn lli:IHociutod wilh 
investigations on the reaction of such patients to administered unUgonM, 
prove to be a new method of investigating the mysteries of the uulo· 
immune diseases. 

If we presume that the presence of circulating auto-antibodloK In 
healthy persona indicates a particular predisposition toward1:1 uut.o-hn· 
mune disease, such investigations would have thc fur'lht:r· ut!vu.utn¡,{t• 
of enaLling us to take suitable prophylactic measures. 

SUMMARY. 

'I'he authors briefly mention the significance of the prescnce of uulo· 
antibodies both in disease and in healthy subjects. 

Concerning the latter point, they refer to studies conductcd on t.lw 
inc~d.ence of sorne of the most significant organ-specific and non-orgun· 
specific auto-antibodies in 1,430 subjects in apparent health, groUJK!cl 
according to sexes and ages. The following percentages werc found : 
thyroglobulin antibodies 6.85 %; second colloid antigen (CA2) anllbo· 
dies 5.66 % ; thyroid microsomal fraction antibodies 3. 70 %) ; .gattlr·h: 
antibodies 5.03 % ; rheumatoid factor 4.82 % ; antinuclear factor·( M 1 
0.90 %; auto-immune complement fixation 1.60 %. Among the subjtw1H 
tested, one or more auto-antibodies were found in 347 (24.26 %). 

The incidence of positive serological reactions was considerably mor·t1 
frequent among females and progressively increased with age in bol h 
sexes. 

Regarding the organ-specific auto-antibodies, a serological cor•t•t~ltt· 
tion between thyroid and gastric auto-antihodies were found. 

The authors suggest that a high percentage of circulating nulo· 
antibodies in the normal population can be indicative of an immuuolo-
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gical defect, possibly of genetic origin, which might be called "latent 
auto-immunization" or hetter perhaps (auto-immune diathesis". This 
defect is not a sign of disease, but indica tes a "potential" state of possible 
disease, which may be brought out by various trigger mechanisms. 
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