
Clinical Allergy. 1985, Volume 15, pages 87-93

Cross-allergenicity between extracts of hair from
different dog breeds and cat fur

B, WiJTHRICH*, B. GUERINt and B. E, HEWITTt

*Allergiestation. Dermatologi.sche Klinik, Universitatspital. 8091 Zurieh, Switzerland,
and iLahoratoire des Stallergenes. 160 Quai de Polangis. 94340 Jainville-le-Pont. France

(Received i5 August J983: accepted for puhliailiun 12 April

Summary
Skin tests and RAST determinations with breed-specific dog allergen extracts and a cat
allergen preparation were made on forty-four atopic patients divided into three
groups.

Group 1 were twenty dog-owning atopic patients without clinical signs of dog
sensitivity. Group 2 contained twenty-one patients with a clinical history that
suggested allergy to dogs, and Group 3 contained ten atopic patients who were
sensitive to cats. In neither the //; vivo nor the in vitro tests was there any evidence for
dog breed specificity, nor was dog albumin found to be a major allergen in the
population studied, though a few individuals showed strong RAST activity to
albumin, Furthermore, a cat fur extract inhibited the reaction between dog hair and
anti-dog serum, and a dog hair extract inhibited the reaction between cat fur extract
and anti-cat serum.

Introduction
Hypersensitivity to animal antigens has long been recognized (Dunbar, 1913) and
allergic disease of the airways is common in pet owners (Schultze-Werninghaus.. 1981).
Clinical hypersensitivity is said to occur in 40-60% of people with long exposure to
guinea-pigs and hamsters, whereas sensitivity to cats and dogs may occur in 20^0"o
exposed atopic persons (Lutsky & Neuman, 1975: Schultz-Werninghaus et al.. 1976;
Rudolph c/fl/., 1981). Breed-specific allergy to dogs has been described (Hooker, 1944;
Voorhorst. 1965; Fagerberg & Wide, 1970; Moore. Hyde & Manaligod. 1977; Moore
& Hyde, 1980), evidence of the existence ofcommon major dog allergens has also been
presented (Blands, Lowenstein & Weeke, 1977, McLean et al.. 1980. Koers, Young &
Berrens, 1977, Brandt & Yman, 1980). In a previous study designed to find the most
useful dog allergen preparation for RAST to detect specific IgE in patients with
suspected allergy to dog and not cross-reacting with cat antigens, we concluded that
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none of the preparations tested was ideal fora good correlation with high specificity in
in vivo tests and in RAST (WUthrich & Arrendal. 1979). In contradiction with other
investigators (Yman, Blomberg & Schroder. 1973) we also found that none of the
dog-sensitive patients could be identified by RAST using dog serum discs. The present
work is an investigation ofskin sensitivity and specific serum IgE assays in forty-four
individuals who were in contact with dogs, to try to decide whether breed specificity
exists and to examine again the importance of dog albumin in patients who are allergic
to dogs.

Materials and methods

Patients
Forty-four out-patients with perennial respiratory symptoms and with exposure to
dog and/or cat were studied. None had been hyposensitized to either dog or cat.

Group I (patients 1-20). Twenty dog-owning atopic patients who were not
considered to be sensitive to either dogs or cats from the evidence of: (i) clinical history;
(ii) negative intracutaneous tests with commercial mixed dog hair and cut fur extracts
(Stallergenes test concentration 10 ' w/v; and (iii) negative RAST results using
commercial dog and cat epithelium discs (Phadebas RAST, Pharmacia, cat e I. dog e2).

Group 2 (patients 21-42). Twenty-two patients for whom clinical history and skin
tests or RAST were suggestive of specific allergy to dogs.

Group 3 (patients 34-^4). Eleven patients who from clinical history and pretesting
by RAST using cat allergen discs (Pharmacia) and/or intracutaneous tests with
Stallergenes cat fur extract were considered sensitive to cats (patients 34-42 were thus
sensitive to both dogs and cats).

Skin tests
Patients were prick tested using 10"' and 10"- w/v solutions and also tested
intracutaneously (002-0 03 ml) using 1 0 ' ' 10"-̂  w/v solutions.

Allergen extract 1. Commercial mixed dog hair extract (Stallergenes). Equal parts
of hair clipped from five breeds of dog were mixed and the soluble allergens extracted at
the rate of 10 g hair to 100 ml 50",, glycerol saline solution (pH 6 0).

Allergen extract 2. Commercial fur extract (Stallergenes). Fur clipped from cats
was mixed and the soluble allergens extracted as in extract 1.

Allergen extract 3. Specific dog breed hair extracts. Hair clipped from individual
animals of the same breed was combined and the soluble allergens extracted as in
extract 1. The protein concentration ofthe breed-specific extracts were determined by
Lowry et al. (1951).

Poodle: 0 72 mg/ml.
Beagle: 1-60 mg/ml.
Dachshund: 1 90 mg/ml.
German shepherd: 0 75 mg/ml.
Boxer: 115 mg/ml.

Allergen extract 4. Dog albumin. A 10"^ solution prepared from Albu-dog
(Merieux Ltd) was used for in vitro determinations only.

In vitro tests
Blood was drawn at the time of skin testing and all sera were tested in Zurich for
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specific IgE by Phadebas RAST against commercial dog and cat epithelium discs
(Pharmacia). Sera were frozen and stored at —30 C and then tested under code against
specific dog hair extracts and dog albumin.

Direct RAST
Breed-specific paper discs were prepared using 50 lA of a 10 ' w/v glycerol saline
extract per cyanogen-bromide-activated disc. Uncoupled sites were blocked using
EPA 33. In the RAST. 50/il of each patient's serum diluted 1:5 v/v in phosphate-buf-
fered saline (PBS) were incubated at room temperature for 3 hr with duplicate discs of
each insolubilized allergen. Bound IgE was revealed using '-^I-labelled rabbit
anti-human IgE (Pharmacia Ltd). Results were reported as the ratio ofthe cpin given
by the serum compared to the cpm given by a O-T,, human serum albumin solution.

A ratio ^ 17 was considered positive (Wuthrich ct at.. 1981).

RAST inhibition
This was done by the method devised by the IABS Working Party for Standardization
ofthe RAST (1977). Briefly, serial dilutions of inhibiting extract were added to 100 /il
of serum pool and incubated for 1 hr at room temperature. An allergen disc sensitized
with the appropriate allergen for the serum was added to each mixture and the RAST
was completed as described above.

To show efficacy ofthe system, a first titration was done in which aliquots of a pool
of serum from dog-sensitive patients was first inhibited with mixed dog extract, then
the mixtures were applied to discs that had been sensitized with mixed dog extract. This
was the 'dog-on-dog' inhibition system.

Subsequently the same serum was inhibited with cat extract instead of mixed dog,
and the assay made using mixed dog discs as before. This was the 'cat-on-dog'
inhibition system.

Then aliquots of an anti-cat serum pool were inhibited with cat extract and the
mixtures assayed on cat sensitized discs. This was the 'cat-on-cat' inhibition system.

Finally the anti-cat serum pool aliquots were inhibited with mixed dog extract, and
the assay done with cat-sensitized discs as before. This was the 'dog-on-cat" inhibition
system.

Results

Group I: clinically not allergic to dogs
Although three of these patients showed slightly raised IgE titres to some breeds and
there were some weak positive intracutaneous reactions at 10"^ and lO""" allergen
extract concentration, especially against poodle, mi.Ked dog and dachshund extracts,
only one had a positive prick test to poodle. None of these patients showed clinical
symptoms of allergy when exposed to dogs. It must be concluded that neither of these
tests are absolutely diagnostic of clinical hypersensitivity and that some people living in
close proximity with dogs, develop low levels of IgE antibody, which, whilst it may be
skin sensitizing at a low level of activity, does not mediate symptoms of allergic disease.
Cross-reactivity with other atopic allergens must also be taken into consideration.

Group 2: clinically allergic lo dogs
All patients allergic to dogs had positive intracutaneous tests at least at 10"^ allergen
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concentration with all the dog extracts but the Pharmacia RAST was negative for three
patients. The RAST using individual breed extracts was strongly positive for one
patient however although two other patients were RAST-positive only with the
dachshund extract. As the RAST responses to different dog breed extracts showed
some variability, data from this group were analysed by Student's /-test to assess
whether there was any significant difference in response to the different breed extracts.
The activity of all the extracts was compared with that ofthe poodle. The results in
Table 1 show that this group of patients showed no significant difference in response to
the five specific extracts but that the response to dog albumin was significantly different

Group 3: patients clinically allergic to cats and/or to dogs
Five oi' these patients showed very high humoral IgE titres to the dog breed-specific
extracts (RAST t i t r o 5) and had intracutaneous reactions at high allergen dilution
even though patients only possessed one breed of dog. All patients, with one exception,
also gave a positive intracutaneous reaction to cats. Two patients were allergic to cats
only and showed no specific IgE to any of the dog breeds.

RAST inhibition results
'Dog-on-dog' system (Fig. 1). The inhibition titration is shown in Fig. 1. The

calculated 50% inhibition end-point was 0 69 /J1.
'Cat-on-dog' system (Fig. I). When cat extract was added to the dog extract-dog

serum sytem. significant inhibition was seen. The calculated 50''o inhibition end-point
was 3 43 //I, about 5 times that needed for the homologous dog extract, but still a
significantly small amount of cat extract.

'Cat-on-cat'system (Fig. 2), Here the inhibition titration is also good, with a 50%
inhibition end-point of 0 42 f.d. indicating a potent cat hair extract.

'Dog-on-cat' system (¥ig. 2). The effect of dog extract on the cat extract-cat serum
system gives a 50% inhibition end-point of 78 63 /il. This is a smaller effect which is still
significant.

Table 1. Mean responses to five difTerent extracts (Group 2)

Extract

Poodle
Beagle
Dachshund
German shepherd
Boxer
Dog albumin

Mean
Response

2296'9I
24.1.V73
2807 36
2320-55
242209
940-55

s.d

17775-02
1992 06
1968-77
1765-15
1909-15
1470-04

s.e.m.

3 78'44
424-71
419 74
37633
407'03
313-41

F

Calculated

1-59
1 51
102
1-34
213

Theoretical

6
2-10
2 10
210
210
210

TDL = 42

—

024
0-90
004
023
2-76

Signilicant
P<005

—
n.s.
n.s.
n.s.
n.s.
s.

Discussion
In neither the in vitro nor in vivo tests have we been able to show breed specificity
between tests with extracts from different breeds of dog. Such variations in RAST titres
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Fig. t. RAST inhibition titration. Comparison of dog allergen with cat allergen to inhibit anti-dog IgE
reacting with disc with dog allergen.
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Fig. 2. RAST inhibition titration. Comparison of dog allergen with cat allergen to inhibit anti-cat tgE
reacting with disc with cat allergen,

between breeds that we saw were small and are most probably due to experimental
variation.

Although five of the patients gave a weak intracutaneous reaction with the poodle
extract when none was seen with the mixed breed extract that is usually used for skin
tests, we do not believe that this constitutes evidence for breed specificity. It is more
likely to be a concentration of active allergen effect, although the poodle extract
contained less PN than any other extract. There is no evidence for improved diagnosis
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using breed-specific allergens rather than the routine mixed breed extract, since all of
these five patients were in Group 1, where clinical history indicated no sensitivity to
dogs.

Those patients who had very high IgE titres all fell into Groups 2 and 3, where the
limiting dilution for inlracutancous tests was also high, and the patients gave a clinical
history of disease caused by contact with their dogs.

It is interesting that eighteen of the forty-four patients also reacted to extract of cat
fur. The could be two reasons for this: (i) there could be a cross-reacting allergen in cat
and dog hair, or (ii) those who form IgE specific to dog allergens also make separate
IgE specific for cat, simultaneously.

The RAST cross-inhibilion in vitra studies clearly show that a component of the cat
extract is able to interfere in the reaction between dog extract and dog serum and this
indicates substantial common allergenicity of the dog and cat extracts, which is
confirmed, though less clearly, by the effect of dog extract on the cat extract-cat serum
system.

There were twelve patients in Group I who gave weak positive intracutaneous tests
to dog hair, with no clinical history of sensitivity of these animals, and we must
conclude that either these were false positives, or the skin hypersensitivity was not
associated with clinical sensitivity.

Finally, although Yman et al. (i 980) found dog serum albumin to be an important
allergen in dog hair extracts, our in vitro RAST data shows this only for a few patients,
whilst most of the sera that gave positive results with the dog hair extract discs gave
negative results with discs charged with dog albumin. Since some sera gave very high
titres with the dog albumin discs we conclude that they were immunologically active,
and where a negative result was seen it seems that there was no antibody and we are
obliged to conclude that, whilst some patients react strongly to dog albumin, most do
not, and in the majority of cases the allergens from hair are of paramount importance
(Hoffman. 1980; Merritt & Merritt, 1979; Vanto et al., 1978).
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