Allergens of horse dander: Comparison
among breeds and individual animals by

immunoblotting
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Some patients who are allergic to horses have reported that they can tolerate certain breeds,
and the presence of breed-specific allergens has been suggested. Breeders and patients with
asthma have claimed that Bashkir horses are nonallergenic. We used sodium dodecylsulfate-
polvacrylamide gel electrophoresis and immunoblotting to determine IgE-binding profiles of
extracts of dander obtained from horses of several breeds. We found considerable inter-breed
and within-breed variation but no breed-specific allergens. Danders from all breeds
investigated contained the most important allergens, and the allergenic content of dander from
Bashkir horses was similar to that of other breeds. Differences in scale production could
account for differences in sensitivity to breeds and individual horses. (J Allergy Clin Immunol

1996,98:169-71.)
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Horses have been recognized as an important
source of allergens. The composition of horse
dander allergen extracts has been studied, and
major allergens have been identified.!*

Some patients allergic to animals, especially
those allergic to dogs, report that they tolerate
some breeds but not others. The presence of
breed-specific allergens has been suggested,® but
that study was performed with extracts prepared
from mixtures of dander from several animals of
each breed. There are no reports on the variation
in allergenic composition among individuals of the
same breed.

We report on the allergenic composition of
extracts prepared from dander from individual
horses of several breeds.

METHODS

Horse dander was obtained by grooming 23 horses of
seven different breeds and four animals of the Bashkir
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breed. The collected dander was sieved (pore size of 300
pm), defatted with chloroform, and then extracted.®

Serum samples were obtained from 20 patients with
asthma, rhinoconjunctivitis, or both who were allergic to
horse as determined by history, skin prick test, and/or
RAST. The patients had not undergone immunotherapy
with horse allergen. On the basis of their IgE binding as
determined by Magic Lite (ALK, Hgrsholm, Denmark)
and by immunoblotting, serum samples from each of 11
selected patients were mixed to make a serum pool.
Extracts were run in sodium dodecylsulfate—polyacryl-
amide gel electrophoresis, 8% to 25% under nonreduc-
ing conditions, blotted to nitrocellulose membranes by
using the Phast System (Pharmacia, Uppsala, Sweden),
and then radiostained.5 An arbitrary scale of 0 to 5+ was
used to grade radiostaining.

RESULTS

The dander extracts showed 19 different aller-
genic components with molecular weights ranging
from 14 to 130 kd. Each horse dander extract
contained 6 to 15 well-resolved IgE-binding pro-
teins (Table I). There were no marked differences
between breeds regarding the number of allergenic
components. No two extracts showed similar IgE-
binding profiles. In the molecular weight range
between 14 and 33 kd, all extracts showed a high
but varying uptake of radioactivity. Regardless of
individual horse or breed, all extracts contained
the 14, 19, 27, and 33 kd bands.
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TABLE |. Schematic representation of radiostaining of IgE-binding proteins in 24 horse dander
extracts with pooled human sera

Molecular weight (kd)

Animal
Horse breed No. 14 19 27 30 33 35 39 43 51 67 74
Swedish
Halfbred
1 +++ ++ + ++ ++ + +
2 H++ 4+ + + +++ +++ + +
3 44+ e+ o+ +++++ ++ ++ +4+ o+t
4 ++ +++ + +++ + ++ 4
5 44+ A+t +++++ +++ ++ ++ ++
Haflinger
1 +++++ +++++ ++++ ++ o+ A+ ++++ + -+
2 +++++ +++++ ++++ ++ ++ 44+ + 4+ + +
3 ++++ +++++ ++++ +++ +++++ +++ + +
4 AH+++ Attt A+ ++ ++ 4+ +
5 4+ ++ ++ +++ o+ ++ +
Arabian
thoroughbred
1 +++ ++++ ++++ ++++ + +++ ++ ++ +
2 +++ +++++ ++ ++ ++ ++++ + ++
3 +4+++ ++++ ++ + -+ +++++ ++ ++ + ++
4 +++ +++ o+ ++ ++ + +
5 444+ A+ A+ ++ +H++ ++++ ++ ++
North Swedish
Horse
1 ++++ +++ +++ ++ +++-+
2 +++ +++ +++ +++ + + + +
3 ++ +t++ 4+ +++ + 4+ ++++ +++
4 +++ A FHt+++ ++ o+ ++ o+ 4+
5ttt At AR+ +++++ ++ o+
Bashkir
Curly
1 +++ ++ ++ ++ +++ + + + +
2 +4+++ +4++++ F++ F+ ++++ + +++ 4+ ++ ++
Russian
Bashkir
Mix +++ +++ ++ ++ ++++ ++ ++ + ++
American
Trotting Horse
1 + -+ +++++ +++++ +++++ + ++ +++ + + 4+ ++

The 39 kd component was represented in 22
extracts (92%), and the 30 and 74 kd bands were
found in 18 extracts (75%); whereas the other
allergens were less often represented (30% to
54%). In almost all of the extracts, the 19 kd
allergen showed a higher uptake of specific IgE
than the other bands, as indicated by both the
intensity and width of the band. No particular
allergen was unique for any breed. The 125 kd
allergen was represented in all the extracts from
Haflinger horses, but in only two other extracts and
only at low concentrations.

The two extracts of dander from Bashkir horses,

the breed claimed to be nonallergenic, had aller-
genic composition similar to that of the other
breeds.

In the selection of sera for the serum pool, 80%
of the patients showed specific IgE binding against
the 19 kd allergen. The majority of patients (i.c.,
more than 50%) also had specific IgE antibodies
directed against the 14, 27, 39, and 74 kd allergens
(data not shown).

DISCUSSION

The number of allergens found was similar to
that reported earlier.!* Three major horse aller-
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gens have been reported: Equ ¢ 1 (Ag 6, 19 kd),
Equ c 2 (Ag 9, 51 kd), and Equ ¢ 3 (Ag 11, 31
kd).>*7 We found four components (14, 19, 27,
and 39 kd), which could be considered major
allergens according to the degree and frequency of
IgE binding.

The allergen Equ ¢ 1 is probably identical to the
19 kd allergen found in our study and in the study
by Lgwenstein et al.%; Equ ¢ 3 corresponds to our
27 kd allergen, and the 31 kd allergen corresponds
to the major allergen, Ag 11, described by LQ
wenstein et al.2 Our data indicate that two other
allergens fulfill the criteria for major allergens, the
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14 kd and 39 kd proteins. We could not confirm
frequent binding to Equ c 2.

Breeders and patients with asthma have claimed
that Bashkir horses are nonallergenic. Our study
showed that the allergenic content of dander from
Bashkir horses is similar to that of other breeds.
Because less dander is released by these long-
haired animals, the amount of dander rather than
its allergenic content could be the explanation for
the perceived low “allergenicity.” Variations in
allergenic composition between individual danders
have not been studied among other animal species.
Because horses deliver much more dander than
dogs, we obtained enough material to study the
variation between individuals of the same breed.
We found considerable inter-breed and within-
breed variation, both qualitatively and quantita-
tively. No breed-specific allergens were found.

We conclude that there is pronounced variation in
the allergenic composition of dander extracts among
individual horses. Danders from all horse breeds
investigated contained the most important allergens.
We hypothesize that the differences in scale produc-
tion could account for the differences in sensitivity to
breeds and individuals noted by patients.

We thank Ing-Marie Sandberg for collecting patient
sera and Kerstin Hagerstén for valuable support in the
laboratory.
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