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Introduction

SuMMARY

In this report we describe un unusual case of exclusive allergic sensitization to furry
animals, as a possible study model to speculate about different modalities of sensitiza-
tion to allergens of common and less common mammalian species. A 27-year-old
woman referred in our Allergological Centre for the occurrence of conjunctival and se-
vere respiratory symptoms after contact with several animals such as cats, dogs, rab-
bits, horses, cows etc. Patient underwent clinical and anamnestic evaluation including
a detailed information on the modality of exposure to different furry animals. Skin-
prick-test (SPT) was performed with our routine panel of commercial standardized
extracts (Lofarma Laboratories, Milan, Italy). Some animal allergenic extracts (rab-
bit, horse, rat, mouse, cavia, cow and hamster) have been tested by SPT one week af-
ter the routine SPT. A blood sample was taken for measurement of total IgF and spe-
cific IgE (CAP System, Phadia, Uppsala, Sweden) as well as Immunoblotting proce-
dures. The results of in vivo and in vitro procedures revealed allergic sensitization on-
ly to animal — derived allergens. Total IgE were 59,3 kU/L. Immunoblotting
showed a specific IgE-mediated sensitization of the patient fo cow’s, rabbit’s and
horse’s serum albumins (SA). In conclusion, our case report confirms the role of SA as
cross-reacting agent in allergic sensitization to furry animals. This finding suggests to
perform SPTS to several furry animal allergens in all individuals with high level of
allergic sensitization to common pets (cats and / or dogs) in order to identify allergy to
other animals and consequently to avoid future exposures at risk.

transport vehicles etc) through different transfers such as
clothes and hair (3, 4).

Exposure to furry animal — derived materials is a well rec-
ognized cause of occupational sensitisation for people
who are in contact with animals in labs and other settings
such as pet shops, farms, etc. (1).

It is well known that a large percentage of cat or dog-sen-
sitized individuals has never kept these animals in their
domestic environments (2). As a consequence, these pets’
allergens are now considered ubiquitous being transferred
in pet-free environments (private homes, schools, public

Another mechanism of allergic sensitization to animal al-
lergens without previous contact includes a cross-reaction
through the lipocalins (5) or serum albumin (6).

To the best of our knowledge, no previous report on mul-
tiple allergic sensitization to different animal allergens has
been published.

We describe an unusual case of exclusive allergic sensitiza-
tion to several furry animals through different modalities of
sensitization (direct/indirect contact and cross-reaction).
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Case report

A 27-year-old woman was referred in our Allergological
Centre due to the occurrence of conjunctival and severe
respiratory symptoms (rhinitis, cough, wheezing and dys-
pnea) mainly after contact with common pets such as cats
and dogs, but also after occasional exposure to other ani-
mals (e.g. rabbits, horses, cows etc.).

Patient reported that no animal was kept steadily in her
domestic environment.

Respiratory allergic symptoms of slight/moderate intensi-
ty were persistent all year round. Asthmatic symptoms
were not controlled by usual long-term anti-asthma ther-
apy (Fluticasone propionat: 500 mcg + Salmeterol xy-
nafoate: 50 mcg — bid/die) plus Montelukast (10 mg/die).
The patient denied any cutaneous symptom after contact
with animals and/or after the ingestion of meats/milk.

Methods

Personal data

Detailed information about exposure to different furry
animals was sought.

A familiar history of atopy was reported but patient did
not have a personal history of previous cutaneous and/or
respiratory symptoms.

Skin-prick-tests (SPT)

SPT were performed with commercial extracts (Lofarma
Laboratories, Milan, Italy) of house dust mites, Parietaria
species, grasses, cat and dog dander, olive, birch, Alternar-
ia alternata, Cladosporium herbarum and mugwort. Fur-
ther, rabbit, horse, rat, mouse, cavia, cow and hamster
were tested as well. Skin tests were performed and read
according to accepted guidelines (7).

Evaluation of specific IgE antibodies
Specific IgE to animal allergens were measured by Im-

munoCAP (Phadia, Uppsala, Sweden).

PolyAcrylamide Gel Electrophoresis (PAGE) and
Immunoblotting

Protein separation was performed by electrophoresis using
gels with the following composition:

Running gel: 15% acrylamide; 0.14% bis-acrylamide; 0.36
M TRIS-HCl buffer pH 8.8; 35% glycerol; 0.02% ammo-
nium persulfate; and 0.15% N,N,N’,N’-tetramethylenedi-
amine (TEMED).

Stacking gel: 3.5% acrylamide; 0.09% bis-acrylamide;
0.125 M TRIS-HCI buffer pH 6.8; 0.02% ammonium
persulfate; and 0.15% TEMED.

Running buffer: 25mM TRIS, 0.19M glycine, pH 8,8.

Immunoblotting

After PAGE, proteins were transferred to PVDF mem-
brane (Millipore) by western blotting in a Trans-blot
Electrophoretic Transfer Cell (Bio-Rad). The membranes
were blocked with 1% gelatin and washed three times
with 0.25% gelatin solution (in 150 mM NaCl, 5mM
EDTA, 50 mM Tris, 0.05% Triton-X) to prevent non-
specific adsorption of the immunological reagents. The
membrane was then immersed in 10 mL of 0.25% gelatin
solution containing 300 uL of serum from allergic sub-
ject. Antigen-IgE complexes were detected using 10 uL
of goat anti-human IgE antibodies labeled with alkaline
phosphatase (Sigma, Milan, Italy). The developing solu-
tion contained 15% bromochloroindolyl phosphate
(BCIP) and 30% nitro blue tetrazolium (NBT) (Sigma,
Milan, Italy) in alkaline phosphatase buffer (100 mM
Tris-HCI, pH 9.5, 100 mM NaCl, 5 mM MgCl,).
Quantitative evaluation of the immunoreactive bands was
performed by a gel scanner (Sharp JX-330, Pharmacia
Biothec) and the Image Master™ 1D Software. It allows
the quantification of proteins by calculating the average
density of pixels across the band length and integrating
over the band width.

Classes of positive reactions were defined on the basis of
an arbitrary scale of densitometric values and 6 classes of
reactivity were identified.

Results

SPT revealed positivity only to animal — derived allergens
(dog, cat, rabbit, horse, rat, mouse, cavia, cow and ham-
ster).

Specific IgE were detected for all tested animal allergens
(Tab. 1). Immunoblot analysis revealed IgE-reactivity to
cow’s, rabbit’s and horse’s serum albumins, with a good
correlation between severity of response in SPT (wheal
diameter) and the densitometric class of reaction in im-
munoblotting. No IgE reactivity against other proteins
has been found (Fig. 1).

The strict avoidance of animal contact outdoors along
with an intensive cleaning of indoor environments result-
ed in a progressive significant reduction of respiratory
symptoms over the next two months.
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Figure 1 - SDS-PAGE (left) and Immunoblotting (right) of mammal's serum albumin. These procedures revealed IgE-reactivity to
cow's, rabbit's and horse's serum albumins

Trimer
Dimer

Monomer

HSA BSA RSA HSA BSA RSA

HSA = Horse Serum Albumin BSA = Bovine Serum Albumin
RSA = Rabbit Serum Albumin

Table 1 - Cutaneous, laboratory and exposure data of a patient sensitized only to allergens of furry animals

Allergen SPTs (Wheal diameter)  IgE (KU/L) IgE (Class) Animal exposure
Dog epithelia 9x 9 mm 19.7 4 Direct (outside her home)
Cat dander 10x 11 mm 24.8 4 Direct (outside her home)
Horse epithelia 7 x 6 mm 1.1 2 No

Rabbit epithelia 9x 10 mm 1.7 2 Indirect
Hamster epithelia 8x 9 mm 4.0 3 No

Cow epithelia 10x 12 mm 0.5 1 No

Mouse epithelia 11x 11 mm 0.4 1 No

Rat epithelia 7 x 7 mm 2.0 2 No

Guinea pig epithelia 6 x 6 mm 8.8 3 No

Rabbit serum n.a 4.5 3 Indirect

Rabbit urine n.a. 2.9 2 Indirect

Horse serum prot n.a. 2.3 2 No

Rabbit meat (*) 4x 4 mm 1.7 2 n.a.

Cow milk (*) 5x4 mm 0.5 1 n.a.

n.a. = not applicable

(*) No symptoms after ingestion

Discussion can be easily explained by the reported direct and frequent

contact with cats/dogs although outside patient’s home
To the best of our knowledge this is the first report of a  and the transport of cat/dog allergens indoors through
multiple sensitization to furry animal allergens in a sub-  her clothing.
ject without professional exposure. Allergic sensitization to rabbit epithelia as well as rabbit
As shown in table 1, allergic sensitization to common pets ~ serum and urine is likely to be induced by an indirect
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mechanism of exposure because the frequent presence, at
patient’s home, of a couple of friends owners of four rab-
bits as pets.

Sensitization to other animal allergens cannot be ex-
plained neither by exposure direct (denied by patient) nor
indirect considering their low ownership in our geograph-
ical area.

A likely explanation of high number of animal sensitiza-
tion in our patient is the cross-reactivity between serum
albumins of different mammalians.

Serum albumin (SA), a thermolabile protein of approxi-
mately 68 kDa, constitutes an important panallergen in-
volved in milk, meat, and epithelia allergy (8-10). Some
important allergens of cat such as Fel d 2 (11) and dog
such as Can f 3 (12) are SA and it may explain the high
frequency of allergic sensitization to both pets. It has been
shown that SA constitutes the cross-reacting allergen be-
tween epithelia of cat ,dog, horse and pig (13, 14).
Although the primary modality of allergic sensitization to
SA is the ingestion of different meats such as beef, pork
etc., in some cases an inhalation route has been demon-
strated (15).

Recently, it has been shown that first contact with SA was
through cow’s milk and that sensitization to SA may oc-
cur even without direct contact with animals (6). This
mechanism could explain why this patient became allergic
to uncommon mammalian allergens even in the absence
of any contact with such animals.

Our patient showed cutaneous and serological sensitiza-
tion to cow milk, rabbit meat and relative serum albu-
mins, but the ingestion of these foods did not induce cu-
taneous/respiratory symptoms. The lack of reactions is
likely connected to the heat lability of serum albumin
with consequent modification of sensitization mecha-
nisms (16).

In conclusion, our case report confirms the role of SA as
cross-reacting agent in allergic sensitization to furry ani-
mals. This finding suggests to perform SPTs to several
furry animal allergens in all individuals with high level of
allergic sensitization to common pets (cats and/or dogs)
in order to identify allergy to other animals and conse-
quently to avoid future exposures at risk.

References

1. Bush RK, Wood RA, Eggleston PA. Laboratory animal allergy. J
Allergy Clin Immunol 1998; 102: 99-11.

2. Bollinger ME, Eggleston PA, Flanagan E, Wood A. Cat antigen
in homes with or without cats may induce allergic symptoms. J
Allergy Clin Immunol 1996; 97: 907-14.

3.D’Amato G, Liccardi G, Russo M, Barber D, D’Amato M, Car-
reira J. Clothing is a carrier of cat allergens. ] Allergy Clin Im-
munol 1997; 99: 577-8.

4, Liccardi G, Barber D, Russo M, D’Amato M, D’Amato G. Hu-
man hair: an unexpected source of cat allergen exposure. Int Arch
Allergy Immunol 2005; 137: 141-4.

5. Flower DR, North AC, Attwood TK. Structure and sequence re-
lationships in the lipocalins and related proteins. Protein Sci
1993; 2: 753-61

6. Vicente-Serrano J, Caballero ML, Rodriguez-Pérez R, et al. Sen-
sitization to serum albumins in children allergic to cow’s milk and
epithelia. Pediatr Allergy Immunol 2007; 18: 503-7.

7. Dreborg S, Frew A. Editors. Position Paper: allergen standardiza-
tion and skin tests. Allergy 1993; 48 (Suppl 14): 49-82.

8. Restani P, Ballabio C, Di Lorenzo C, Tripodi S, Fiocchi A. Mol-
ecular aspects of milk allergens and their role in clinical events.
Anal Bioanal Chem 2009; 395: 47-56.

9. Restani P, Ballabio C, Tripodi S, Fiocchi A. Meat allergy. Curr
Opin Allergy Clin Immunol 2009; 9: 265-9.

10. Restani P, Ballabio C, Cattaneo A, Isoardi P, Terracciano L, Fioc-
chi A. Characterization of bovine serum albumin epitopes and
their role in allergic reactions. Allergy 2004; 59 (Suppl 78): 21-4.

11. Reininger R, Swoboda I, Bohle B, Hanswirth AW, Valent P,
Rumpold H. Characterization of recombinant cat albumin. Clin
Exp Allergy 2003; 33: 1695-702.

12. Pandjaitan B, Swoboda I, Brandejsky-Pichler F, Rumpold H, Va-
lenta R, Spitzauer S. Escherichia coli expression and purification of
recombinant dog albumin, a cross reactive animal allergen. J Al-
lergy Clin Immunol 2000; 105: 279-85.

13. Goubran Botros H, Gregoire C, Rabillon J, David B, Dandeu JP.
Cross-antigenicity of horse serum albumin with dog and cat al-
bumins: study of three short peptides with significant inhibitory
activity towards specific human IgE and IgG antibodies. Im-
munology 1996; 88: 340-7.

14. Hilger C, Kohnen M, Grigioni F, Lehners C, Hentges F. Allergic
cross-reactions between cat and pig serum albumin. Study at the
protein and DNA levels. Allergy 1997; 52: 179-87.

15. Hilger C, Swiontek K, Hentges F, Donnay C, de Blay F, Pauli G.
Occupational inhalant allergy to pork followed by food allergy to
pork and chicken: sensitization to haemoglobin and serum albu-
min. Int Arch Allergy Immunol 2009; 151: 173-8.

16. Fiocchi A, Restani P, Riva E, Mirri GP, Santoni I, Bernardo L,
Galli CL. Heat treatment modifies the allergenicity of beef and
bovine serum albumin. Allergy 1998; 53: 798-802.





