SKIN TESTS IN DOGS WITH COMMON ALLERGENS*1
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ITTICH! in 1941 obtained positive skin reactions to ragweed antigen in

a dog with typical clinical symptoms of hay fever. Passive transfers
of the cutaneous sensitivity to dog and man were successful. A systemie reac-
tion followed the intracutaneous tests in the dog and consisted of vomiting,
seratching of the body and nose, lacrimation of the eyes, and generalized
urticaria.

Brunner, Altman, and Bowman,® in 1944, reported positive skin reactions
to canine and pig ascaris extracts in dogs with nematode infestations. Posi-
tive transfer of the skin semsitizing antibodies in the blood serum to normal
dogs and humans were successfully demonstrated. Aective sensitization of two
normal dogs with ascaris extract was likewise successful. Constitutional reac-
tions oceurred in two dogs following intracutaneous tests with ascaris antigen,

Moreno and Bentolila,® in 1945, obtained positive skin reactions in a dog to
corn, oats, cocoa, and dust; and described the occurrence of spontaneous
allergy in this animal. Following these tests a generalized reaction charac-
terized by pruritis, erythema, and dyspnea appeared and was controlled by
injections of epinephrine. Passive transfer of the positive cutaneous reactions
to a normal dog was sucecessful.

Hence, there is sufficient evidence to indicate that reaginie allergy is a
canine problem as well as a human one. The writers. therefore, decided to
study a series of unselected animals for evidences of allergy.

Sixteen dogs ranging from 4 months to 12 vears of age were tested with a
series of inhalant and food allergens; each dog was shaved on the anterior
part of the abdomen which was found to be the most suitable area for the cu-
taneous tests. Testing was done after an interval of two or more davs when
all of the irritation of the skin caused by shaving had subsided.

The allergens used were those most commonly employed in the routine
testing of humans, but the concentrations of the extracts were stronger. Mlk
allergens in terms of total nitrogen content or stoek dilutions included the fol-
lowing inhalants and foods: house dust, undiluted; feathers, 0.1 mg. nitrogen
per ml.; wool, 0.1; goat hair, 0.1; cottonseed, 0.01; orris, 1:10; ragweed, 0.1;
timothy, 0.1; flaxseed, 0.01; cat epithelia, 0.1; dog epithelia, 0.1; pyrethrum.
1:100; tobacco, 1:10 dilution; and yeast, 1:10 dilution.

*From the Division of Allergy of the Jewish Hospital of Brooklyn, New York.
. iRead at the Third Annual Meeting of the American Academy of Allergy, November 26,
1446,

fAided by a gift from the Celia Antonoff Research Fund.

305



306 THE JOURNAL OF ALLERGY

The foods tested included chocolate, 0.025; egg, 0.001; chicken 0.1; herring,
0.001; glue, 0.01; beef, 0.05; soy bean, 0.01; corn, 1:10; peanut, 0.005; milk,
1:10; wheat, 1:10; and oat, 1:10.

Asearis extract 0.1 was also used for routine testing.

About 0.05 ml. of the allergen was introduced into each skin site.

A positive skin test consisted of a wheal in the form of an edematous area
having a pinkish hue withont any surrounding erythema. The wheal was
round and was accompanied at times by pseudopods during the development
of the reaction. No pruritis was noted to be associated with these reactions.
The positive test reached its maximum size at the end of twenty-five minutes at
which time readings were made.

TABLE I A. CUTANEOUS REACTIONS IN D0GS wiTH COMMON ALLERGENS

NUMBER

1 2

3 4 1 2 3 4
SEX P M M M F M M M
AGE OLD | OLD | OLD oLD oLD | OLD OLD OLD
INHALANTS FOODS
Dust (undil.) +++ 0 +* ++* Wheat 1:10 0 0 0 0
Feathers 0.1 ++4+ 0 0 0 Chocolate 0.025 0 0 0 0
Wool 0.1 * 0 0 0  Egg 0.001 0 0 0 0
Cow Epithelium 0.1 0 0 0 0 Chicken 0.01 0 0 0 0
Goat Epithelium 0.1 ++ 0 +4+2 ++ Herring 0.001 0 0 0 0
Pyrethrum 1:100 ++ 0 0 0 Milk 1:10 0 0 0 0
Tobaceo 1:10 * 0 0 + Beef 0.05 0 0 0 0
Cottonseed 0.01 + 0 0 0 Oats 1:10 0 0 0 0
Orris 1:10 + 0 0 0 Yeast 1:10 0 0 0 0
Ragweed 0.1 0 0 0 0 Soy Bean 0.01 0 0 0 0
Timothy 0.1 0 0 0 ¢ Corn 1:10 0 0 0 0
Jat Epithelium 0.01 0 0 0 0  Peanut 0.005 0 0 0 0
Dog Epithelium 0.01 0 0 0 0
Horse Epithelium 0.01 0 0 0 0  Ascaris 0.1 +++ F++
Rabbit Epithelium 0.01 0 0 0 0
3lue 0.01 0 0 0 0
Flaxseed 0.01 0 0 0 0
Single numbers — dilutions in terms of milligrams nitrogen per cubic centimeter.
Ratios = dilutions of stock extracts.

TABLE I B. CUTANEOUS REACTIONS IN Dogs WITH COMMON ALLERGENS
JUMBER 5 6 7 8 5 6 7 8
JEX F M M M F M M M
\GE 5M0. | 4 MO.| 4M0. |10 YR. 5Mo0. |4 M0, [ 4M0. {10 YR,
NHALANTS FOODS
Just (undil.) 0 0 0 0  Wheat 1:10 0 4 0 0
‘eathers 0.1 0 0 0 0  Chocolate 0.025 :
Vool 0.1 Egg 0.001 0 0 0 0
‘ow Epithelium 0.1 0 0 0 0 Chicken 0.1
toat Epithelium 0.1 0 0 0 0  Herring 0.001 0 0 0 0
*yrethrum 1:100 0 0 0 0  Milk 1:10 0 0 0 0
‘obacco 1:10 0 0 0 0 Beef 0.05 0 0 0 0
‘ottonseed 0.01 Oats 1:10 0 0 0 0
)rris 1:10 0 0 0 0 Yeast 1:10 0 0 0 0
lagweed 0.1 0 0 0 0 Soy Bean 0.01 0 0 0 0
‘imothy 0.1 0 0 0 0  Corn 1:10 0 0 0 0
‘at Epithelium 0.01 Peanut 0.005 0 0 0 0
Yog Epithelium 0.01 .
Torse Epithelium 0.01 Ascaris +4+ e+t A+ ++

tabbit Epithelium 0.01
flue 0.01
laxseed 0.01
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Tests were reported according to the size of the wheal (mm. of the diawm-

eter).

0 negative

i slight
+ &
moderate

Lok

Sk marked

The results of all tests are tabulated in Table [.

negative slight
slight moderate

moderate marked

-1 =1 & Ut =

mm.
mni.,
mim.,
miuni.

in diameter
in diameter
m diameter
in dianeter

-3 mm. in diameter

9-10 mw. in diameter or more.

The number of positive

and doubtful reactions obtained with various allergens are listed in Table 11

TABLE I C. CUTANEOUS REACTIONS IN DOGS WITH COMMON ALLERGENS

T

NUMBER 9 10 11 12 9 10 12
SEX ¥ M M ¥ 1 M M F
AGE 2vr, 12YR, 5 YR. S YR, 2vR., 12YR. 3 yn, NYR.
INHALANTS FOODS
Dust (undil.) I R T +  Wheat 1:10 0 0 .
Feathers ¢.1 0 ++ 0 ) Chocolate 0.025 {] 0
Wool 0.1 Egg 0.001 0 0 0 ;
Cow Epithelium 0.1 0 ++ 0 0  Chicken 0.1 0
Goat Epithelium 0.1 + 0 + 0 Herring 0.001 0 0 f 0
Pyrethrum 1:100 0 0 0 0 Milk 1:10 0 t 0 b
Tobacco 1:10 0 + 0 ( Beef 0.025 0 0 [} 0
Cottonseed 0.01 Oats 1:10 0 0 1 0
Orris 1:10 0 + 0 0 Yeast 1:10 0 [ ] 0
Ragweed 0.1 0 + 0 0 Soy Bean 1:10 0 b gl 0
Timothy 0.1 0 0 0 0 Corn 1:10 0 0 i [t
Cat Epithelium 0,01 Peanut 0.005 1 ( i +
Dog Epithelium 0.01
Horse Epithelium 0.01 Asearis 0.1 e
Rabbit Epithelium 0,01
Glue 0.01
Flaxseed 0.01

Tasrie 1 . CUTANEOUS REACTIONS IN Doas WITH (POMMON ALLERGENS
NUMBER 13 4 15 16 3 14 1n 16
SEX M M M ¥ M M M ¥
AGE 3YR. 4YR. 3YR. 4YR JYR. 4VR. 3YR., 4YR.
INHALANTS FOODS
Dust (undil.) +++ ++% ++E ++4+  Wheat 1:10 0 0) 0 0
Feathers 0.1 4 Choecolate 0.025 0 0 i 0
Wool 0.1 * Eggs 0.001 0 0 ‘4 ¢
Cow Epithelium 0.1 ¥ Chicken 0.1 o 0 " 0
Groat Epithelium 0.1 ++  Herring 0.001 0 i i fi
Pyrethrum 0 Milk 1:10 1 i) i 0
Tobacco 1:10 0 Beef 0.05 0 0 T 0
Cottonseed 0.01 0 Oats 1:10 0 it 0 0
Orris 1:10 0 Yeast 1:10 0 {1 i 0
Ragweed 0.1 ] Soy Bean 1:10 0 0 i 0}
Timothy 0.1 0 Corn 1:10 0 0 it 0
Cat Epithelia 0.01 0 Peanut 0.005 0 0 0 u
Dog Epithelia 0.01 0
Horge Epithelia 0.01 0 Asearis 0.1 Fob R b
Rabbit Epithelia 0.01 0
Glue 0.01 0
Flaxseed 0.01 0
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TABLE II. SUMMARY oF POSITIVE REACTIONS TO. COMMON ALLERGENS

NUMBER POSITIVE DOUBTFUL
OF DOGS REACTIONS REACTIONS
ALLERGEN TESTED + 70+ + + *
*Ascaris 0.1 14 14 (1009%)
Dust (undiluted) 16 11 (68%)
Goat Epithelia 0.1 13 7 (53%)
Wool 0.1 5 0 2 (40%)
Feathers 0.1 13 3 (23%)
tTobaceo 1:10 13 0 3 (23%)
Cottonseed 0.01 5 0 1 (20%),
Cow Epithelium 0.1 13 1 (8%) 1 (8%)
Orris 1:10 13 1 (8%) 1 (8%)
Pyrethrum 1:100 13 1 (8%) :
Ragweed 0.1 13 1 (8%)
Wheat 1:10 16 2 (129%)
Milk 1:10 11 1 (9%)
Soy Bean 0.01 14 1 (7%)
Egg 0.001 16 1 (6%)

*Dilutions indicated in mg. Nitrogen per ml.
iDilutions of stock extract.

All 14 dogs tested with ascaris antigen containing 0.1 milligrams nitrogen
per milliliter gave positive cutaneous reactions. Eleven (68 per cent) showed
positive skin tests to foods or inhalants. Five showed no inhalant or food
reactions. House dust antigens produced positive eutaneous reactions in
eleven dogs. o

It is to be noted that the inhalants produced more reactions than foods.
Moreover, most of the inhalant reactions were strong. In only two dogs were
reactions obtained to food allergens. None showed positive reactions to foods
without positives to inhalants as well.

The three allergens which gave the highest number of positive reactions
were ascaris extract (100 per cent), house dust (68 per cent), and goat epi-
thelium (61 per cent).

Three dogs (No. 10, No. 1, and No. 16) gave six or more positive reactions.
Dog No. 10 showed 11 positive reactions, 8 to inhalants, 2 to foods, and 1 to
asearis. Dog No. 1 showed 9 positive reactions, 8 to inhalants, and 1 to asearis,
Dog No. 16 showed 6 positive reactions, 5 to inhalants and 1 to ascaris.

Age was a factor, since the three youngest dogs between 4 and 5 months
of age did not react to any of the inhalants or foods. However, they gave
positive cutaneous reactions to ascaris antigens. .

Dogs in which positive reactions oceurred were studied for elinical mani-
festations. Dog No. 1 had paroxysmal attacks of sneezing whenever the home
was swept. Cutaneouns tests were positive to house dust, feathers, goat epi-
thelium, pyrethrum, orris root, and ascaris. A study of the blood smear re-
vealed a differential count of 88 neutrophiles, 8 lymphocytes, and 4 monocytes.
Two nasal smears from each nostril showed no eosinophiles. ,

Dog No. 12, a short-haired fox terrier, had a dermatitis. The positive cu-
taneous reactions included wheat, egg, milk, and peanut. When these foods
were eliminated from the diet, the skin cleared. Four months later the dog
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was fed two slices of whole wheat, sov bean bread, and the dermatitis re
curred, A return to rigid diet caused a subsidence of the dermatitis.

A series of passive transfer studies were done in order to determine
whether the positive cutaneous reactions were based on a reaginie mechanism.
Blood was obtained from dog No. 1 and the serum was prepared in the usual
manner. Two dogs, No. 6 and No. 7, were selected as recipients because they
both gave negative reactions to all inhalant and food allergens. Four «u
taneous sites on dog No. 6 were injected with 0.1 ml. of serum of dog No., 1.
Three days later these prepared sites were tested with several allergens and gave
the following results: house dust +, feathers +, goat epithelium + -, pyrethrum
0.  All control tests. were completelvy negative. The vresults are noted
Table 111,

TAagrLe ITI. PASSIVE TRANSFER TESTS WiTH SFERUM From Dog No. 1

| ) » PANSIVE TRANSFER TEST

| RECIPIENT DOG NO. G| DOG NO. T
ALLERGEN DIRECT TEST TEST | CONTROL | TEST | CONTROL
Dust 4t = 0 - T
(undiluted) + 4 4] ++ {t
4 { - 0

Feathers* + 4+ 4 Y 4 i

0.1
Goat Epithelium

1:100 ++ 4+ [t} + 1}
Pyrethrumt

1:3100 ++ 0 0 0 0

*Milligrams nitrogen per milliliter.
TStock dilution.

Four cataneous sites on dog No. 7 were injected with 0.1 milliliters of
serum from dog No. 1. Three days later the prepared sites were tested and
gave the following results: house dust i, feathers +, goat epithelinm +, and

pyrethrum 0. Control tests were negative. These vesults are noted in Table
I[I1.

Two weeks later the same recipient dogs, No. 6 and No. 7, were each sensi-
tized at two cutaneous sites with the serum of dog No. 1. Ilouse dust antigen
was injected into these prepared cutaneous sites on each dog. All of the four
sites tested gave positive reactions to house dust. Two were -+ one -+ +, and
the other gave a + reaction. Control tests were negative. (Table 1117,

Summarizing the results, it will be seen that house dust gave a positive
transfer reaction in six trials, feathers in two, and goat epithelium in two.
Pyrethrum, however, failed to transfer on fwo trials. Attempts were made
to sensitize a human with serum from dog No. 1. The marked Tocal reactions
which appeared at the prepared sites after the injection of serum rendered the
interpretation of the results of transfer tests impossibie.

SUMMARY

1. Sixteen dogs were tested intracutaneously with common inhalants, foods,
and with asecaris extract.
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2. Positive cutaneous reactions were obtained to house dust, feathers, goat
epithelium, cow epithelium, orris ragweed, pyrethrum, tobacco, cottonseed, wheat,
milk, and soy bean.

3. Passive transfer was accomplished with antigens of dust, feathers, goat
epithelium, but failed with pyrethrum. Transfer tests with other antigens were
not made.

4. In two dogs, one with positive reactions to inhalants, the other to foods,
the positive reactions were found to be of clinical significance.
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