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A LLERGISTS long have recognized the important role which contact with 
allergens plays in the n~erlianisni and production of clinical sensitization. 

Adequate discussion of this subject, particularly as related to hereditary 
predisposition, is to be found in all monographs or books on al1ergy.l Grove 
probably was the first to demonstrate this in some unpublished observations 
reported in 1931 by CIOC;~.~ She tested thirty-six timothy hay fever subjects 
residing in Berlin, where there is no ragweed, with a strong ragweed pollen 
extract. All reactions were negative escept in one person who hat1 spent 
some tirne in the United States and was the only one to have had contact with 
ragweed pollen. These observations subsequently were sul)stantiated by others 
and serve to explain the common finding of the ‘ ‘ nonclinical ’ ’ positive skin test 
reactions. De&e the general acceptance of the role of conta,ct in sensitiza- 
tion, little is known about the amount of collta(tt required to induce sensitiza- 
tion, which on the one hand may be limitecl to the skin and indicated only by 
a positive skin test reaction, or may involve other tissues as well and be re- 
sponsible for associated clinical symptoms. Many believe that it depends 
largely upon the sensitizin g ability of the offenclin g allergen as well as upon 
the degree of maturity of the sensitized cells. the latter being influenced pel’- 
haps by hereditary predisposition. As a consequence of these influences, when 
sufficient antigenie stimulation is pro\-idetl l)y adequate contact with the 
specific excitant, evidence of hypersensitiveness will appear. The development 
of this sensitivity may be hastened either by contact with an escessive amount 
of the allergens or by nonspecific influences. 

Adequate clinical and experimental proof of these ideas already has been 
offered by various investigators, who have shown, for example, t,hat sensitiza- 
tion can be induced artificially in any person (atopic or nonatopic) by many 
agents if the contact, is adequate and sufficiently prolonged. Thus, horse serum 
will sensitize all intlividuals if inject,etl in sufficient anlounts and especially if 
given intravenously.” I-‘oison ivy also will sensitize all intliviclnals if the con- 
tact, is adequate. On the other hand, as shown by 1:runner.5 atopic indiriduals 
could not be sensitized by known powerful atopens (Ear csan~ple, egg white! 
rxbl)it. epitheliunl, or orris root), nor do nonatol)ic individuals exposed to 
large alnounts of pollen or injected with its extract develop hay fever. 
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Although allergen contact admittedly is of paramount importance in the 
development of clinical sensit,ization, the attending allergist, nevert,heless, 
usually is more concerned with determinin, w the clinical or nonclinical nature 
of the positive skin test reaction than with attempts at determining the man- 
ner in which the sensitization developetl. especially in its initial phase or pre- 
clinical period. In order to bridge this gap, the present series of studies has 
been undertaken. These studies have as their purpose the investigation of the 
following criteria of sensitization : the susceptibility of the individual ; t,he 
nature of the sensitizing substances, as wc>ll as the mode and duration of COIL 
tact; and, finally, whether the process resulting in a positive skin test reac- 
tion differs from that bringing about clinical symptoms. In our first article,7 
we reported the results of investigations seekin g to answer the question as to 
whether or not positive skin tests change under the influence of such factors 
as avoidance or specific treatment. The l)resent report concerns itself with 
our studies of the role and importance of contact in relation to sensitization. 
The first portion of the report concerns itself with studies done in patients 
allergic to horse serum; the second portion with studies into sensitization with 
foods eaten often or infrequently. 

A difficult problem for the allergist is the correct interpretation of “non- 
clinical” positive skin test reactions, those provoked by prior contact with 
antigens which sensitize the skin but without concomitant clinical symptoms. 
A striking example of this is seen in patients with clinical ragweed hay fever 
who have positive skin test reactions to grass pollens but no clinical evidence 
of grass pollinosis. While such nonclinical positive skin reactions are the 
result of previous contact with grass pollens, the extent of contact necessary to 
induce this skin sensitization is unknown, as well as that required to induce 
clinical sensitization. This process of sensitization applies not only to pollens, 
but also to foods with which the patient conies in contact early in life and 
which likewise could account for eit,her clinical or nonclinical positive skin 
t,est, reactions. Thus, Schlos9 in 1920 showed that the ingest,ion of egg white 
by marantic infants induced sensitization indicated both by a positive skin 
test and circulating antibodies, but without associated clinical manifestations 
of allergy. Subsequent clinical experience has shown that food contact, 
especially in young children, may provoke temporary clinical symptoms ; later 
they seem to acquire a tolerance and can eat the food again with impunity. If 
tested during the latter period, such patients still have a positive skin reac- 
tion, which now is t,he only evidence of their previous antigenic contact. Such 
a reaction may persist for long periods, even t,hrouphont the patient’s life. 
This is true, for example? of children clinically allergic t,o milk or egg in in- 
fancy who later take these foods without difficnlt,y. but in whom the positive 
skin reactions are proof of their former sensitizing contacts. IJnless the al- 
lergist tries to obtain a detailed history of their clinical react,ions to these 
foods in infancy or childhood, such nonclinical positives may be regarded as 
“nonspecific” or “irritating, ” with no attempt being made to investigate the 
reasons for their occurrence. 
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It seemed to us that the subject could be clarified if additional evidence 
was provided showing that contact with specific allergens may induce specific 
skin sensitization, regardless of the presence of clinical sensitization. Food 
and pollen allergens would seem to offer the logical approach to this problem: 
hut, unfortunately, these allergens are so ubiquitous and varied as to raise 
valid ohjeetions. For example, it would be difficult to obtain a reliable history 
from such a patient as to the est,ent of contact which was responsible for the 
production of his positive skin test reaction. Even if this obstacle could be 
surmounted, it would be hard to overcome another objection, namely, that the 
sensitization was induced by exposure to homologous food antigens present 
in other foods. For example, a, posit,ive reaction t,o lobster could he explained 
by sensitization with a similar antigen present in shrimp or crab ;O similarly 
with pollens, exposure to one type of ragweed would cause sensitization to 
other related types. 

The same objection, it seemed to us, did not apply similarly to exposure 
to an antigen like horse serum. Except for patients who are sensitive to horse 
dander or who might have ingested horse meat, a, patient’s only possible ex- 
posure t,o horse serum is that which results from the injection of an immune 
agent, or ‘mixture containing horse serum. If sensitization ensues, it would be 
indicated by a positive skin test reaction t,o horse serum, but not all patients 
receiving horse serum are sensitized. 11ookeF’ in i924 and Tuft’l in 1932 both 
showed that, a.bout. 25 per cent of children who had received, at weekly intey- 
vals, the usual three immunizing injections of diphtheria toxin-antitoxin con- 
taining extremely minute amounts of horse serum later showed positive skin 
test reactions as indications of active sensitization. That this sensitization 
was not necessarily clinically important was substantiated first by ParkI and 
subsequently by clinical experience which indicated that horse serum could he 
reinjected into some skin test positive patients without inducing a reaction. 
However, as shown by Tuft,ll the incidence of serum reactions was greater 
in patients previously sensitized hy toxin-ant,itoxin. Therefore, a positive skin 
test reaction t,o horse serum in a patient not sensitive to horse dander or horse 
meat is an indication of previous contact with horse serum, regardless of 
whether the sensitization is limited t,o the skin or involves other tissues as well. 
This should provide additional and incontrovertible evidence of the impor- 
tance of allergen cont,act in sensitization, since such sensitization, with the 
rare exceptions already mentioned, ronld have resulted only from previous 
injection. 

In an attempt to provide such evidence,” we reviewed the case histories 
of 528 clinic a.nd private pat,ients (most of whom were being looked over for 
other investigative purposes’) to determine the incidence of horse serum sen- 
sitization as indicated by a positive skin test reaction to our routine testing 
strength of horse serum (l-100). At the same time, the reaction to horse epi- 
thelium in our routine testing strength (0.001 mg. N per milliliter) likewise 

*As described in our previous article,r all skin tests were done intracutancously in the 
routine dilutions used in ,211 our allergic patients. Every positive test, regardless of degree. 
was checked by a. repeat test done later in order to determine the constancy of the reaction. 
Whenever comparisons mere made, we were careful to compare the tests III the same concen- 
trations. This was true not only for horse sel’llm but alSO for foods, pollens, Or other inhalants. 
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was recorded to see whether t,here might be an antigenic relationship. In 
all instances, and especially in those patients with positive reactions to horse 
serum, the history was reviewed for evitlence of previous injection of hol,se 
serum or of clinical scnsitivit,y to horse epithelium in an effort to substantiate 
the positive reactions. I’atients usually do not offer information a.bout pre- 
vious injections unless specifically requested, since it has no particular bearing 
upon their allergic complaint. Consequently, many of our histories did not 
contain this information when the patient was first seen. However, after com- 
pletion of the allergic studies, when the skin test results of all private patients 
were reviewed with the patient or, in the case of a child, with the parents, a 
special effort was made to get a history of previous injection of agents con- 
taining horse serum whenever a positive reaction to horse serum was obtainetl. 
In this way we often obtained in retrospect more definite information about 
previous injections of horse serum than was supplied by the original history. 

1 SlThIRER j (‘ENT 1 K;lThIBER 

Negative skin reactions to horse swum 458 (x0.7%)- 
1. Negative history of previous injection 

a. Negative horse serum, negative horse epithelium 384 83.8 
b. Negative horse serum, positive horse cpithelium II 2.4 

2. Positive history of previous injection 
a. Negative horse srrum, negative horse epithelium 60 13.1 
b. Negative horse serum, positive horse epithelium 3 0.7 

Positive skin reactions to horse serum 70 (13.3%) 
1. Positive history of previous injection 

a. Positive horse swum, nc,gativc horse epithc~lium 40 57.1 
b. Positive horse serum, positive horse epithrlium 17 24.3 

2. Negative historv of nrevious iniection 
i L 

a. Positive horse serum, posit:ve horse cpithelium 
b. Positive horse serum, negatirc horse epithelium 

6 8.6 
7 10.0 

The result,s of t,his investigation are summarized in Table 1. It will be 
observed that of the total number of records reviewed, 458, or 86.7 per cent, 
had a negative test to horse serum. Of this negative-reacting group, most 
(384, or 83.8 per cent) gave a negative history of previous serum injection, 
whereas 60, or 33.1 per cent, had a positive history of previous injection and 
a negative skin test, indicating an absence of sensitization despite previous 
contact, which is in accordance with the previously mentioned experiences of 
Hooker10 and of Tuft.]’ It is of interest in t,his connection that a small num- 
ber (11, or 2.4 per cent) of the group with negative histories of previous injec- 
tion had positive tests to horse epithelium but negative tests to horse serum; 
also, there were three additional patients with posit,ive tests to horse epithelium 
who had negative reactions to horse serum, despite a posibive history of pre- 
vious horse serum injection. These findings indicate that, while patients sen- 
sitive to horse epithelium often also are sensitive to horse serum because of the 
presence of a common antigen,‘” this is not always true; therefore, patients 
may be sensitive to horse epithelium alone without being sensitive to horse 
serum, and on occasion even may be given a horse serum injection without 
resultant reaction. 
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01’ more interest in relat,ion to the present investigation was the review 
of the seventy patients showing positive reactions to horse serum (Table I). 
Of the seventy, forty-seven were positive to horse serum alone and twenty- 
three to bo6h horse serum and horse epithelium. 211 the latter group, the posi- 
tive reaction conld be accounted for either by a previous serum injection (in 
seventeen) or by homologous antigenic relationship in the absence of a history 
of previous injection. The latter was true in six patients, five of whom had 
tlefinite clinical evidence of sensitivity to horse epithelium (asthma or coryza. 
or both. after contact with horses). IIowever, of the entire group of seventy 
with positive reactions to horse serum, only seven patients (10 per cent) with 
concomitant negative tests to horse epithelium failed to give a history of 
previous horse serum injection or at least were uncertain as to whether they 
ever hat1 received a previous injection. Tt, is possible, of course, that some of 
these uright be ascribed to technical error in performing the skin test, but a 
more plausible explanation probably is the failure to get a complete history of 
1)revious serum injections. Since most of these patients were adults, they 
might have received toxin-antitoxin injections when they were young but did 
not remember it. That failure to obtain such a history does not exclude a 
possible previous horse serum injection was emphasized frequently when we 
reviewed the history either with the patient or with the parent (if the patient 
was a child) after a positive skin reaction to horse serum had been nbtained. 
Oft,en. when askecl specifically about previous injections, they then would 
remember having received some type of serum injection, even though they 
did not consider it important enough to mention or had forgotten it when 
asked at the initial visit. This is nicely exemplified in the following two brief 
case reports : 

CASE 1.-A ICI-year-old bog- had a positive reaction to horse ser~~m. Upon asking the 
patient’s mother whether he had ever received an injection. she immediately tlenied it. 
But at her next visit she stated that after thinking about it, more she recalletl that the 
patient was bitten by a dog some pears previously and at that time was given “a serum 
injection against lockjaw,” with no part,icular reaction. Obviously, had we taken the 
initial word of the mother, u-e would hare considered the history of prerious injection 
negatirr and thus would be unable to explain the positive horse serum reaction. 

CASF, Z.--X boy, 12 pears of age, seen for hap fe\er, had a positive skin react,ion to 
horse serum. When asked about it at his next clinic \-isit, he denied having receivecl an?- 
previous serum injection. We instructed him to ask his parents when he got home. Upon 
his return he told us that his mother recalled t.hat at thr age of 13% he had an accident to 
his thumb for which he received a ’ ~lockjaw injection. ” 

ln both these instancrs, as in others, if we had relied solely upon the 
initial history we coultl not have determined the reason for the horse serum 
sensitization intlicated by the positive skin test. This perhaps also was true 
of the small uumber of patients in the gronp who had positive skin tests to 
horse serum but who were not too certain as to a previous serum injection. 
Nevertheless. despite these exceptions, the evidence obtained from a survey of 
t.his gmnp of paCents clearly indicates that a positive skin test to horse serum 
constitutes definite indication of previous sensitization by horse serum which 
could not. be acquired in any other map except by previous antigen contact, 
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usually artificially induced. This is true regardless of whether the patient 
has a clinical sensitization and would develop) symptoms upon serum rein- 
jection (a clinical positive) or whether the sensitization is limited solely to 
the skin (nonclinical positive). Once the sensitization has been acquired, 
it may persist as a positive skin test reaction for varying lengths of time, 
either unchanged or in lesser degree. In one patient with a positire test to 
horse serum, there was an interval of twenty-five years between the time of 
injection and the positive skin test, indicating that such sensitization can 
persist for long periods. 

If this evidence of previous contact as the primary factor in the produc- 
tion of sensitization is true for horse serum, it should apply also to sensitiza- 
tion provoked by food and pollen antigens. Unfortunately, as previously 
mentioned, in the latter instances it is much more dificult to obtain adequate 
proof of previous allergenic contact or its extent, except at times from clini- 
cal history or experience. Thus, for example, it is not unusual in older chil- 
tlren to obtain positive skin reactions to such foods as milk or orange which 
they can eat without provoking any clinical symptoms. However. detailed 
inquiry into the past histories of such patients often reveals that during in- 
fancy or early childhood, they experienced considerable difficulty when taking 
milk or orange; but, later, either after abstinence or at times after continued 
ingestion, they apparently were able to overcome the clinical sensitivity and 
could eat, the food in question again without untZoward effects. Serrrtheless, 
such patients still had a positive skin test reaction long afterward as concrete 
evidence of their previous clinical sensitization. If this is true of milk or 
orange, it also must apply to other foods but, since one must depend entirely 
upon clinical findings in these instances, it is difficult to secure good objective 
evidence in support. of the contact factor. During the course of out* investiga- 
tions into changes in retest reactions, already reported in a previous article,7 
we obtained additional evidence of the influence of allergenic contact which 
we are now reporting. In our first study we were czoncerned primarily with 
comparing the retest results with that, of the original test after the lapse of 
varying time intervals. It was soon evident that certain patients showed 
newly acquired sensit&ities. as indicated by positive skin reactions to foods* 
to which they formerly were skin test negative. Thus, of forty-eight patients 
in whom the retest results were compared and in whom the food histories were 
reliable, fifteen patients had a total of thirty-three newly acquired. but defi- 
nite, positive skin reactions to various foods, some patients having positive re- 
actions to more than one food. IJpon reviewing the histories of these 
patients, it was found that, in twenty-eight instances out of the total of thirtg- 
t,hree, the sensitization was to foods frequently eaten by the patient. whereas 
in the remaining five the sensitization existed to foods which were uncommonly 
eaten. Furthermore, in thirty of the thirty-three instances of newly acquired 
positive reactions, we elicited t,he history that, this was a new contact with 
these foods, since the patient did not recall having eaten them previously. In 
addition, further review of our data indicat,ed that the longer the duration of 

*See previous footnote. 
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contact with the food, the greater was the chance of sensitization, since a 
larger number of patients showed positive reactions when retested five or more 
years after the original than if retest,ed before five years. In certain patients, 
too, after review of t,heir food histories, we showed that excessive antigenie 
cont,act with certain footls seemed to induce sensitization at least as indicatecl- 
by a positive skin test reaction. 

This evidence strongly suggested that both the type and the duration of 
allergenic contact were important factors in the acquisition of sensitization to 
foods so that the greater the extent of contact, the more likely was sensitiza- 
tion to result ; also that. sensitization is more likely with foods eaten often than 
with those which were not eaten so frequently. The latter evidence seemed 
contrary to the commonly held viewpoint that food sensitization depended 
largely upon the antigenic nature of the food. Therefore, in order to obtain 
more definite evidence. we attempted to determine from the review of a sub- 
stantial number of our skin test records the relative incidence of positive reac- 
tions to such commonly eaten foods as banana, chicken, chocolate, cornmeal, 
egg, flounder, lobster, milk, orange, oyster, green pea, peanut, strawberry, 
tomato, and wheat in comparison with the incidence of positive reactions to 
such uncommonly eaten foods as blackberry, chestnut, goose, green pepper, 
sweet potato, pumpkin, and rhubarb. In all instances we included only those 
positive reactions which were slight to marked in degree and which had been 
recheckecl by repeated tests in the same concentrations as the original test. 
Whenever new positive reactions were obtained, we reviewed the history with 
the patient to ascertain whether these foods were eaten frequently, only occa- 
sionally, or not at all during the period between the original or init.ial test and 
the retest. 

The data obtained in this review are summarized in Table IT. Inspection 
of the latter reveals at once a significantly higher incidence” of positive reac- 

TABLE II. POSITIVE REA('TIOKS TO COMMONLY ANY UNCOMMONLY EATEN FOODS 

TOTAL PER CENT FOODALLERGEX TOTAL 
FOODALLERGEN NUMBEROF TOTAL' (UNCOMMOS 

) PEE CENT 
NUMBEROF TOTAL" 

(COMMON Foam.) PATIENTS POSITl'VES FOODS) I'ATIENTS T'OSITrVES 
Banana 670 21.6 Blackberry 657 7.5 
Chicken 663 6.2 Chestnut 647 4.5 
Chocolate 673 36.5 Goose 640 2. 9 
Corn meal 672 20.2 Pepper (green) 641 6.2 
Egg 6T3 7.6 Potato (sweet) 661 7.3 
Flounder 670 4.G Pumpkin 644 7 .d ” 
Lobster 646 13.0 Rhubarb 651 7.4 
Milk 673 10.5 
Orange 671 14.9 
Oyster 652 9.0 

E;;n;yen) 657 672 41.4 12.4 
Strawberry 652 13.X 
Tomato 675 60.7 
Wheat 670 13.4 

*P = <.OOOl (highly sigqiflcant). 

*The figures in this table mere subjected to statistical analysis by the X3 formula. We 
are indebted for this and subsequent analyses to Dr. Hugh Hamilton, Professor of Psychology, 
Temple University. Philadelphia, Pennsylvania. 
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tions to most of the foods commonIy eaten (left-hand column) than to those 
uncommonly eaten (right-hand column). Some percentages seemed unusually 
high, such as those for tomato, green pea, and chocolate, three very commonly 
eaten foods. lint this is true for most of the commonly eaten foods which in- 
tlivitlually showed significantly higher figures statistically (I’ = < .OOOl) 
t,hall the foods eaten infrequently. At, first glance one might attempt to ex- 
plain this difference upon the basis t,hat the commonly eaten foods contained 
larger amounts of active allergens which are more easily capable of inducing 
sensitization. It seemed hard to believe, however, that substances like goose 
or chestnut which are relatively high in protein would be less allergenic than 
chicken or peanut, or that strawberry is more allergenic than blackberry. 
When the percentages for these particular foods are compared, as in Table 
III, it immediately is apparent that this is not a valid explanation for this 
difference, since there was a definite and statistically significant difference 
between the incidence of positive reactions to chicken as compared with 
goose, to peanut as contrasted with chest,nut, or to strawberry compared with 
blackberry. While the amount of allergen present in a food undoubtedly is 
a factor, it becomes important only if the contact factor also is present,. This 
accounts for the difference between the incidence in the two groups. 

__- 
TOTALNUMBERPATIENTS 

POODALLERGEN hND/ORTESTS TOTALI'OSIT~VES (PERCENT) 

Chicken 663 6.3” 
Goose 640 ‘2.9 

Peanut 
Chestnut 

Htrmbwry 652 
Blackberry 657 

:‘.%I1 statistirally significunt (P z <.Ol ). 

13.8” 
7.3 

It might be said in objection to the figures obtained in Table II, especially 
in relation to the high percentages of positive reactions to such foods as 
tomato, green pea, or chocolate, that we were dealing with extracts which 
gave nonspecific positive reactions because of either faulty preparations or 
the presence of irritating materials. If this was true of these extracts, then 
one would expect high percentages in similar tests conducted in a control non- 
allergic group. To determine t,his, we tested a group of 100 nonatopic indi- 
viduals, all students between the ages of 21 and 30, in whom we could get no 
history of past or present atopic disease (asthma, hay fever, migraine, or 
eczema). All were tested with extract,s of t,hose foods (common and uncom- 
mon) which we had used to test the allergic patients. Furthermore, in order 
to make the comparison more accurate, we selected at random a group of 100 
allergic patients whose ages also were between 21 and 30. We then deter- 
mined the incidence of positive skin tests” in these two comparable groups for 
both groups of foods. The results are shown in Table IV. 

*All done intracutanwxx4y in the same comparable dilutions used routinely in testing 
our allergic patients. 
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TABLE I\‘. FOOD TESTS IN ALLEKGICS RNI) CONTROLS” 
- 

FOOD ALLERGENB 
FOOD ALLERGEN t COPiTROL (UNCOMMOh- CONTROL 

(COMMON FCODS) (NONATOPIC) AI.J,El:GIC FOODS) (NONATOI’IC 1 .\I.J.E:R(;J(’ __I_ 
BaIlHIM 4 21 Blackberry 5 II) 
Chicken 2 4 (‘hestnut 2 3 
<:llocol:~tc 13 :::: Goose 2 4 
Corn meal 1 L’ 22 Pepper (green ) I) (5 
E&T .> (i I’otato (sweet) ., .> 0 
Floundel 5, 

1; 
3 Pum~)kin 4 9 

rA~hsteI 1 .? F;hnhnrh 7 7 
Milk 1 10 
Orange :: 1T 
o~stc~l 4 11 
Pan (grcw1) 5 44 
Peanut 1 11 
Strawberry 14 14 
Tomato 7 60 
\neat 10 14 

*Done on 100 patients in each group. all aged 21 to 30 yeaw. 
;For comparison between conlmon foods in allergies and controls. P = <.I)01 (highly 

significant). 
$For comparison betvwm uncommon foods in allerpics and controls. I’ = <.5X (not 

significant ) 

Inspection of this table at once shows rather strikingly that the incidence 
of positive reactions to t,he commonly eaten foods is definitely and signifi- 
cantly higher in the allergic than in the control group. This is especially true 
of those foods showing a high incidence of positives, notably tomato, green 
pea, and chocolate. For example, the incidence for tomato in the allergic 
group was 60 per cent, compared with 7 per cent for the control group: for 
green pea it was 44 per cent,, compared with 5 per cent; and for chocolate it 
was 33 per cent, compared with 13 per cent in the control group. This striking 
difference indicates that the high incidence could not be due to the presence 
of nonspecific or irritating material, but that allergic individuals apparently 
are more readily sensitized by foods which they eat commonly than are non- 
allergic persons. 

On the other hand, when we compare the incidence of positive skin test 
reactions in allergic patients to foods uncommonly eat,en with that of the con- 
t,rol group, it is immediately apparent that, while the in&lence ill the former 
is somewhat higher than in the control, the difference between the two is not 
sufficient to he statistically significant (P = <.53) ; or to put it another way, 
foods infrequently eaten are not likely to induce any greater incitlrnce of skin 
sensitization (as indicated by a positive skin test reaction) in the allergic 
patient than in the nonallergic or control group. The inference to be drawn 
from these observations is that all individuals, especially allergies, are sensi- 
tized more readily by foods which they eat often and in large amounts than 
by those which they eat infrequently. 

While this has no particular bearing upon the question of allergen con- 
tact, which is the subject of the present, report, an interesting siclelight of our 
results is the relatively low incidence of positive reactions to most of the food 
allergens in the control group. This at first would seem conbrarp to the older 
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observations, particularly those of Grow and EIerman,‘j who in 1935 reported 
much higher percentages in a group of 150 normal persons tested with thirteen 
common allergens. EIowever, if the doubtful positive reactions were not in- 
cluded in their estimation of percentages ant\ if the inhalants were excludetl 
from consideration, their figures would be lower and would compare favor- 
ably with our figures as to the incidence of specific positjve reactions to food 
allergens in normal persons. 

COMMENT 

While t,he results of these reported studies verify the clinical observation 
that contact. with allergenic agents is extremely important in the induction 
of sensitization, they also’ show that this is more true of allergic or atopic jn- 
dividuals than of normal or nonallergic control groups, Thus, sensitization 
more frequently followed exposure to food allergens which are eaten fre- 
quently and in larger amounts than exposure to those eaten only occasionally 
and in small amounts. This was substantiated by our finding that there was 
a higher incidence of positive skin test, reactions to foods frequently eaten 
(tomatoes, chocolate, or peas) than to those which are infrequently eaten 
(goose, chestnut, green pepper, and the like). The factor of allergenic con- 
tact in these instances probably is not, the sole one. IJndoubtedly, the amount 
of active allergen present in a particular food also must be important but, as 
we showed in our studies, it required a combination of the two factors, namely, 
a potent, sensit,izing active principle as well ilS ext>ensive allergenic contact, per- 
haps aided by hereditary predisposition to bring about definite sensitization. 
The latter may be limited to the skin only and manifest itself only as a posi- 
tire skin test (a nonclinical positive) or it map involve other tissues as well 
and give rise to clinical reactions. While llonclinical positives may indicate 
past or future (potential) clinical sensitizat,ion. additional proof t,hat they 
indicate past sensitizat,ion wa.s furnished by our studies of patients with posi- 
tive reactions to horse serum, in which we showed that such reactions almost 
always resulted from previous exposure to horse serum regardless of the route. 
Since the skin is such an excellent memory organ, it retains this evidence for 
years, perhaps for the remainder of the patient’s life. Thus, in one of the 
patient,s. the positive reaction to horse serum remained for twenty-five years 
after the initial sensitization, despite the lack of continued antipenic contact,. 

Just. what it is that converts a nonclinical positive into a clinical one, asso- 
ciated with clinical symptoms, still remains to be determined. Unusual or 
excessive antigenic stimulation undoubt,edly is a factor. This was true, for 
example, in some of our patients who were sensitized by the ingestion of larger 
amounts of certain foods (for instance, milk) than they previously had taken. 
Under those circumst,ances, it is not unlikely that excessive antigenic exposure 
may convert a previously existing nonclinical sensitization, localized primar- 
ily to the skin, into one which also affects other tissues and manifests itself in 
clinical symptoms. 

E’rom a practical clinical standpoint, a significant lesson to be learned 
from these observations, and one which may be important in prophylact,ic 
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treatment, is that allergic patients, especially children, with significant posi- 
tive reactions to commonly eaten foods should be warned against eating such 
foods in large amounts as a preventive measure against possible future clini- 
ca,l sensitization. 

k‘inally, the result,s of these studies also suggest another point which 
might be applied profitably in clinical practice. Since the incidence of posi- 
tive reactions to foods uncommonly eaten has been shown to be rather low 
and not much different from that found in the nonallergic controls, it would 
seem unwise to continue testing patients with foods which they eat infre- 
quently and/or in small amounts, since the chance of discovering the existence 
of such sensitization, at least in our experience, seems to be remote. Elimina- 
tion of tests to foods uncommonly eaten would shorten our testing procedures 
and serve to streamline our test lists. This, according to information obtained 
from our questionnaire data,’ is something desired by allergists, for it would 
serve to increase the Tnlue of and respect for our testing methods. 

From the results of our observations and stucliesZ the following conclu- 
sions seem warranted : 

1. Allergenic contact is extremely important in the induction of sensitiza- 
tion, more so in atopic persons t,han in normal persons. 

2. Sensitization, at, least as indicated by positive skin reactions, is more 
frequent after exposure to foods eaten frequently and in large a.mounts than 
to those infrequently ingested. 

3. Sensitization, once induced, may persist for extremely long periods of 
time as esemplified by sensitization to horse serum. Since we have demon- 
strated that a positive skin test reaction to horse serum constitut,es definite 
and incontrovertible evidence of previous contact with horse serum, it should 
apply equally to other allergens, inhalant or food, and thus explain the exist- 
ence of many positive reactions which appear to have little clinical significance 
i nonclinical positives). 

4. &lergic patients, especially children, with positive tests to commonly 
eaten foods should be advised against eating these in large amounts, since es- 
cessive antigen contact may convert a nonclinical sensitization into a clinical 
one. 

5. Since the incidence of positive skin test reactions to foods infrequently 
eaten is quite low, their elimination from the routine skin test lists would seem 

advisable, as it would short,en -the testing procedure materially. 
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