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REVIEW

Defining allergens of mammalian origin
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Introduction

Several mammals live in human habitations, either as pets
or livestock. In addition, rodents and rabbits are often
kept in research facilities where technical personnel
handle them. The animals all secrete proteins that will be
potentially allergenic to the persons inhaling particles
carrying the molecules. Several of these allergens have
been identified and a few are moderately well character-
ized.

In recent years progress has been made primarily with
regard to understanding the molecular structure of the
major cat allergen Fe/ (/I and the major dog allergen Agl 3
(now tentatively named Canfl).

With the aim of easing communication between
researchers the International Union of Immunological
Societies (IUIS) allergen nomenclature committee has
published a list of allergen molecules officially accepted as
fulfilling the criteria for naming [1]. Since the list was
published a few changes have been introduced by the
scientific community although they have not been offi-
cially accepted. The name Can f I (from dog) is still
tentative, as are the names Mus m I and II from mouse,
Cav p I and II from guinea-pig and Ory c I from rabbit.
The old names Rat n I and II are now generally accepted
as Rat n IA and IB.

This review focuses on the molecular characterization
of allergen molecules and does not describe in detail
clinical studies and investigations ofthe immune response
to individual allergens during exposure or hyposensitiza-
tion.

Cat {Fetis domesticus)

Epidemiology

Cats are popular pets in Western communities and the
animal is found in approximately one out of four
households in the general population [2-4]. Allergy to cat
has been demonstrated in between 2 and 30% of the
general population as determined by skin prick test and/
or specific IgE in vitro. The prevalence of cat allergy varies
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from one study to another depending on differences in age
group, methods used and the criteria of positivity in the
diagnostic method.

Allergen sources

Allergenic activity has been demonstrated in extracts of
cat dander and pelt [5,7-16], serum [5-7,11], urine
[6,12,13,15] and saliva [6,13-15,17]. Cat extracts used for
diagnosis and specific immunotherapy are generally
prepared from hair that has been cut close (approx 1 mm)
to the skin surface without severing the tissue, or from
pelt that contains a relatively high amount of serum
proteins including albumin.

Allergen molecules

Several molecules in cat extracts have been shown to be
allergenic [5,6] and the relative concentration of these
allergens varies depending on the source of extract, e.g.
dander, pelt and serum. It seems biologically unlikely that
different cat-breeds should exhibit breed specific allergen
molecules, as all cats belong to the same species. It is,
however, conceivable that variation in the relative con-
centration of allergens occurs between short hair and long
hair races for example.

Eel d I The most important allergen from a clinical point
of view is Eel d I (formerly Cat 1 or Ag 4) which has been
demonstrated in several studies [5,6,9-11]. Eel d I occurs
in several tissues, i.e. salivary glands [17,18], pelt [9,17,18],
hair follicles and even brain [9,17]. The molecule is
furthermore found secreted into saliva and lacrimal fluid.
One study indicated the presence of homologous mol-
ecules in other members of the Eelidae family, e.g. lion
and tiger [19]. The biological role ofthe allergen remains
to be established.

The Eel d I molecule is responsible for a large
proportion of the cat specific IgE elicited in cat allergic
patients. Depletion studies have demonstrated that more
than 50% ofthe cat dander RAST activity was carried by
Eel d I [6,20] and that 66% of the histamine releasing
activity of cat hair and dander extract was caused by Eel d
I [21].

Biochemical studies have shown that Eel J I is a
tetrameric polypeptide with an apparent mol.wt of 35-
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that a clear definitioti of related allergen groups cati be
difficult at the protein level.

Several allergens from pollen sources, e.g. Bet v I from
birch {Betula verrucosa) occur in isoallergenic forms with
only minor variations [98-100] that are readily dis-
tinguishable in two-dimensional electrophoresis. A few
mammalian allergens, e.g. Mus m I has been noted to have
different pl-variations [65,66] which are also likely to be
isoallergenic forms.

With the advent of rDNA and gene-cloning techniques
a new approach to allergen research dawns. These
techniques could provide insight into allergen grouping,
isoallergenic variation and molecular relatedness, even
though gene based allergen characterization has its
drawbacks too.

The future holds a promise of understanding the nature
ofthe allergic immune response and its regulation. Basic
studies into novel therapeutic strategies based on interfer-
ing with the immunological mechanisms of allergy is
bound to benefit from well characterized allergen mol-
ecules of known epitope structure.
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