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Frequent objections have been raised to tiie use of the 
term „allergy" in referring to the so-called physical allergies 
due to exposure to cold, heat, ultraviolet irradiation, etc. 
There has been as yet no evidence of an immunologic basis 
for these diseases. However, from the investigations of Roth 
and Horton (1, 2) it has been shown that in these conditions, 
in common with other allergic states, histamine is liberated 
from the cells and this leads to local and often systemic re-
actions. 

Apparently in the case of physical allergy it is not neces-
sary to assume cell injury due to the antigen-antibody reac-
tion, because the damaging agents themselves are capable of 
injuring the cells sufficiently to release histamine, particularly 
in individuals whose cells have a low resistance against such 
physical damaging agents. Furthermore it is Aery difficult to 
imagine an ordinary stimulus of a physical nature which can 
have anything to do with antigens, or with antibody produc-
tion. 

We felt that this generally accepted explanation concer-
ning the pathogenesis of physical allergy, i. e., that the release 
of histamine is due directly to the physical injury of the 
cells, was not completely satisfactory. The present experimen^^jj^ 
are an attempt to determine whether these allergies dui f ,^ G 

physical factors may in some way be explained on an ii^nvuv^^V 
nologic basis (3). \\ - & J p r~ 
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EXPERIMENTS 

1. Blood was taken from normal guinea pigs and allowed 
to clot. The serum was separated, half of the amount was ex-
posed to heat by being kept ait a temperature of 56° C. for l1/2 

minutes. The other half was exposed to cold by placing it in 
an ice-salt mixture at a temperature of —5°C. for l1^ minu-
tes. The samples of serum were allowed to come to room tem-
perature and seven guinea pigs (all males weighiug 200—250 
grams) were injected intraabdominally with 3 ml. of serum 
treated with cold and another 7 guinea pigs with 3 ml. of se-
rum treated with heat. These injections were followed by no 
symptoms. Two weeks later guinea-pig serum was treated in 
the same way as before. Five guinea pigs exposed to cold 
received intraabdominally 2 ml. of serum treated with cold, 
and 5 guinea pigs previously treated with serum exposed to 
heat received 2 ml. of serum treated with heat. Two guinea 
pigs from each group were used for crossexperiments, that is, 
2 guinea pigs which on the first occasion were given serum 
exposed to cold, received serum exposed to heat and vice 
versa. 

As a result of the injections in 4 to 5 minutes marked 
anaphylaxis developed in all except those 4 guinea pigs in 
which the reinjection was crossed. The anaphylaxis reached 
its maximum in 10 minutes after the reinjection (itchiness of 
the nose, scratching of the nose, milling movements with the 
mouth, ruffl ing of the fur, excitement, trembling, gradually 
increasing dyspnea, convulsions, etc.). The body-temperature 
showed a drop of 2 to 5°C. 10 minutes after the reinjection. 
In the 4 „crossed" guinea pigs there was no change in the 
temperature, and no symptoms. At necropsy pulmonary em-
physema was observed in the animals which had shown ana-
phylactic shock. 

The results of this experiment show very definitely that 
the serum of the guinea pigs by exposing to some physical 
agent such as cold or heat, undergoes certain changes which 
cause it to acquire antigenic properties. But the exposure 
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was carried out in test tubes and in ui/ro experiments do not 
always reproduce processes happening in the living organism. 

2. In the next series of experiments instead of the guinea-
pig serum, the guinea pigs themselves Ave re exposed to cold 
and heat. Ten guinea pigs were exposed to each physical sti-
mulus, by means of immersing the liincl limbs in hot water 
(58°C.) or in cold icesalt mixture (—5°C.) for two minutes. 
These exposures were not followed by any noticeable symp-
toms apart from the pain in the hind limbs. After two weeks, 
the animals were reinjected mtraabdoininally A v i i h 2 ml. of 
previously treated serum (semmpretreatmcnt was carried out 
in the same manner as in the previous experiment). In all 
guinea pigs, anaphylactic shock with thermal drop (2 to 3°C.) 
developed within the first five minutes. Three guinea pigs 
(2 from the group exposed to heat and 1 from that exposed 
to cold) died 15 to 20 minutes after the injection was given; 
the other guinea pigs recovered slowly in ^ to 1 hour, but 
they still showed obvious emphysema at necropsy carried out 
at the end of that time. 

3. In the last experiment 12 guinea pigs Avere exposed to 
cold and 12 to heat in the same manner as in the previous ex-
periments. However, instead of injecting serum to produce 
shock, the animals Avere re-exposed to cold, or to heat. In 2 
guinea pigs from each group the re-exposure Avas crossed (the 
heat-pretreated animals Avere exposed to cold and the cold-
pretreaied group to heat). 

In the 20 animals Avho received exposure corresponding 
to the pretreatment, signs of anaphylactic shock appeared 3 
minutes after the re-exposure. Six animals (4 from the cold-
preheated and 2 from the heat-pretreated group) died of very 
severe shock 20 to 25 minutes after the re-exposure, the "other 
animals began to recover from the shock in 30 minutes. They 
were killed at that time and necropsy revealed marked em-
physema of the lungs. • . ' • - " • 

) In marked contrast to these results, the 4 animals sensi-
tized to heat or cold and treated with the opposite exposure 
did riot develop anaphylactic shock; they shoAved normal 
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behavior throughout the .whole ^experiment. There was no sign 
of emphysema at necropsy. Temperatures were not taken in 
this series of experiments since the exposure made it difficult 
to carry.it out. . , k • , 

, , , DISCUSSION 

.: The present experiments are based on the assumption 
that the exposure of, the. organism to a physical stimulus might 
lead; to chemical structural ' changes in. the protein of the 
plasma,or cells sufficient to cause denaturation of the protein 
of the organism, making it in effect a foreign protein for that 
organism.. The denatured protein so produced might act as 
an antigen, and this might then lead to antibody-formation. 
When the nex t exposure, to the same physical stimulus occurs, 
the conditions for the formation of the same antigens („auto-
antigens") are • again present. Just as the first exposure to 
the physical damage corresponded to the sensitizing injec-
tion, the second exposure corresponds to the reinjeetion. of a 
foreign protein. There is consequently a combinig of the im-
mune bodies, cell-injury, release of histamine, and local or 
systemic reactions characteristic of allergy. 

2 The evidence of the present experiments indicates that 
this assumption is correct and that „auto-antigens" may be 
formed in the organism itself by the physical stimulus. The 
results show that the procedures used in the experiment were 
sufficient to produce „auto-antigens" from the protein of the 
guinea pig's own organism and that the re-exposure of the 
animals to the same stimulus elicited very marked symptoms 
of anaphylactic shock with a ' f a l l of body temperature and 
the development of pulmonary emphysema. 

Advantage may be taken of the presence of such auto-
antigens in the diagnosis and treatment of physical allergies. 
The desensitizatiôn of patients with cold-or heât-hypersensi-
tivity by frequent immersion of hands and feet in hot or 
cold baths (1, 2) may be explained on the basis of auto-ariti-
gèhs; The fréquent exposure to conditions producing the an-
tigenic substance is comparable to the frequent injection bf 
the offending proteins -in other types of allergies, such as 
hay-fever-And-food allergies.--- _-. ~ _•.'.: 
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This new evidence, does not, of course, indicate that all 
cases belonging to the group of physical allergy have the 
same mechanism. Among them are undoubtedly cases that 
lack any immunologic basis. These are due simply to hyper-
sensitiveness to some physical stimulus and the symptoms 
are elicited by release of histamine from the cells, this release 
being directly due to the injury as such. But -from our expe-
riments one might suppose that there are, af least, some cases 
with a real immunologic basis, with the same mechanism as 
described in the above experiments. These cases would form 
the group of physical allergy to which the term of allergy as 
originally applied by Pirquet and Schick may rightly be 
applied. It may be assumed that there is some difference in 
the resistance of the proteins of different individuals which 
may be a predisposing faclor, that is, some individuals have 
a tendency to physical allergy because ilieir body protein 
undergoes a chemical change more easily under the influent 
ce of physical stimuli than does that of j,normal" individuals. 

The conception that under purely physical influences, 
the organism's own protein can be changed in its structure in 
such a way that it becomes foreign for the organism: and 
acquires antigenic property (in our terminology, te possibi-
lity of developing „auto-antigens") is new and not only has 
theoretical interest and importance, but its possible practical 

- significance may stimulate further research in finding a new 
- treatment for the diseases belonging io the group of physical 

allergy. 
I • SUMMARY 

< . 1. Guinea-pig serum was exposed to cold (—5°C.) or to 
l heat (56°C.) for minutes, and injected into a group of 
• normal guinea pigs. Three weeks later reinjeclion of simi-
. larly treated serum caused an anaphylactic shock when the 
i serum injected had been exposed to the same physical con-
i dition, but no anaphylaxis resulted when the serum injected 
, had been exposed to the opposite physical condition. 

2. Exposure of guinea pig's hind legs to cold (—5°C.) or 
heat (56°C.) followed three weeksTafer by injection of serum 
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treated with cold or heat resulted in anaphylactic shock in 
the correspondingly treated group but not in the cross-trea-
ted group. 

3. Similar exposure of the guinea pig's hind limbs follo-
wed by re-exposure three weeks later to the same stimulus 
also resulted in anaphylactic shock, Cross experiments were 
again negative. • 

The present experiments seem to indicate a new mecha-
nism in the production of physical allergies by which the 
organism's own protein cam be changed hv various physical 
agents, such as heat an cold, so that it acquires antigenic 
properties and becomes in our terminology an „auto-antigen". 
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