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Summary

Allergies in dogs have become a relatively frequent topic of discussion in veterinary surgeries. Many dogs,
both purebred and of mixed breeds, are diagnosed for allergies. Allergies have many causes, from genetic
predisposition to the environmental conditions in which the animal lives. Allergies in dogs are troublesome
because they can lead to serious health complications when diagnosed late or left untreated. The results of the
study support the hypothesis that the percentage of allergies to individual allergens varied by region (Tab. 4).
Differences were observed in the case of Dermatophagoides pteronyssinus and Dermatophagoides farinae house
dust mites, Acarus siro, and Tyrophagus. The remaining allergens caused allergic reactions in similar percentages

of dogs from northern, central and southern Poland.
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Allergies affect not only people, but also animals,
including dogs. There are many factors and substances
in our environment that can cause allergic reactions.
An allergy is the body’s immune response to foreign
substances, i.e. allergens. It is a hypersensitivity based
on immune mechanisms (16, 22-26). A clinical inflam-
matory response then occurs, which is correlated with
an elevated concentration of class E antibodies (6).

If allergies caused by environmental factors are
suspected, it is necessary to perform provocation
tests (exposure to the suspected allergen on the skin
or in food) or in vitro tests (determination of total IgE
concentration or of IgE subclasses against specific
allergens) (2). It should be noted, however, that this
type of testing should take place after other etiological
agents of dermatosis have been eliminated (e.g. skin
parasites or fungal infections). Many asymptomatic
dogs test positive in both types of allergy tests (19).
However, these tests are very useful in animals diag-
nosed with atopic dermatitis, because they make it
possible to detect and control environmental factors
(allergic reactions to mites, fleas, pollen, food products,
etc.) that aggravate the clinical condition (2).

With the increase in veterinary care standards in the
mid-19™ century, skin allergy tests were routinely in-

troduced in small animal veterinary diagnostics (3, 13).
The tendency for allergy is related to breed. Therefore
a genetic (breed) database of susceptibility to specific
allergens in dogs has been created, and has recently
been confirmed by genomic microarray analysis (17,
21, 27).

In dog allergology, house dust mites (Dermatopha-
goides farinae and Dermatophagoides pteronyssinus)
are considered the most important allergens. The
clinical significance of these microorganisms is fur-
ther documented by a number of studies confirming
the presence of mites and their antigens in the living
environment of dogs and on their skin and fur, as well
as by clinical symptoms and T-cell responses after
exposure to dust mite antigens in sensitized dogs
(2, 11). However, skin reactivity, as well as a serum
concentration of IgE specific to dust mites, has been
shown to occur in a large number of non-symptomatic
dogs, which indicates that sensitization is not always
associated with clinical symptoms. In some geographic
areas, including the United Kingdom, D. pteronyssinus
is the dominant mite in the environment, while in other
areas D. farinae is more common (8, 17). Another
group of microorganisms causing allergies in dogs are
storage mites (7yrophagus putrescentiae, Lepidogly-
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phus destructor and Acarus siro) (6, 26). Mites have
been found in the living environment of dogs, as well
as in dog food. The amount of contaminants in dog
food seems to depend on environmental conditions,
including temperature and humidity, as well as on the
packaging material and how long it has been opened
(4). High cross-reactivity has been observed between
antigens of house dust mites and storage mites. Ex-
posure to storage mites leads to clinical symptoms
in Beagles that are allergic to house dust mites (14).
This further complicates interpretation of the clinical
significance of sensitivity to storage mites and con-
firms breed-dependent susceptibility to allergens. The
number of dogs allergic to grass pollen has been rising
(from 14.4% in 1999 and 2002 to 27.7% in 2007 and
2010). Over 80% of 262 tests were positive for at least
one allergen, and 21% for at least one pollen allergen.
This trend is similar to that observed in humans (20).

Flea allergy is another common allergy in dogs. In
intradermal studies, positive reactions to fleas are more
common than reactions to other insects. Antibodies
against flea antigens were isolated from the serum
of dogs many years ago. IgE antibodies against flea
antigens develop in over half of dogs in environments
with fleas. This antigen is considered to be a major
allergen in dogs (10).

Insect allergies other than flea allergies are relatively
rare in dogs. Local and sometimes systemic anaphylac-
toid and anaphylactic reactions have been noted after
stings by hymenopterans. However, the frequency of
anaphylactic reactions to stings by bees or vespids
(wasps and hornets) is unknown in companion animals,
and it is not always known whether these reactions
are immune-mediated or due to intoxication. There is
limited published information on hypersensitive reac-
tions to biting insects such as black flies, mosquitoes,
deer flies, horse flies, red ants and black ants. Pruritic
skin lesions are usually located in areas of the body
where the hair coat is thin, although there are specific
regional areas of predisposition, such as the ears and
the area behind the ears (17).

In contrast to environmental allergens, studies evalu-
ating food allergens in veterinary medicine are rare.
Studies of allergic reactions in the digestive system
following elimination diets are very difficult and not
double-blind. Many studies have shown that skin and
serum tests for food allergens are unreliable (9, 17).

Allergies in dogs are troublesome because they can
lead to serious health complications when diagnosed
late or left untreated. For example, allergic reactions
that cause itchy skin lesions can result in open wounds
due to the dog’s constant scratching. Therefore, it is
important to consult a veterinarian about any worrying
skin reactions in a dog as soon as possible.

The overall number of pets, and thus the number of
animals diagnosed with allergies, is constantly rising,
as is the awareness of veterinary allergies and interest
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in them. Unlike murine models, dogs and cats kept as
pets are generally exposed to the same environmental
influences as humans, and therefore are much better
model animals for research on human allergies.

The aim of the study was to determine the frequency
of different types of allergies in dogs from three regions
of Poland.

Material and methods

The research covered canine patients of veterinary clin-
ics and surgeries in northern Poland (Gdansk and vicinity),
central Poland (Warsaw and vicinity), and southern Poland
(Krakow, Katowice and Nowy Sacz and vicinity). The
dogs showed no clinical symptoms of atopic disease. The
analyses were carried out at the facilities of the LAB-WET
Veterinary Diagnostic Laboratory in Gdansk, Krakow and
Warsaw. The research material was classified according to
the cities where the analyses were carried out. The number
of animals in each group, broken down by sex, is given in
Table 1.

Tab. 1. Number of dogs tested according to place of residence

Number of individuals tested
Area of Poland
3 ? Total (J + 9)
Northern Poland 14 13 27
Central Poland 12 17 29
Southern Poland 62 67 129
Total 88 97 185

A Polycheck allergy panel was used in the research, with
15 individual allergens and 5 mixtures (pollen of grasses,
trees and weeds, house dust mites, storage mites, moulds,
Malassezia, and fleas).

Immunoglobulin E (IgE) antibodies specific for the fol-
lowing antigens were determined in the peripheral blood
serum of the animals: D. farinae — house dust mites of
the species Dermatophagoides farinae, D. pteronyssi-
nus — house dust mites of the species Dermatophagoides
pteronyssinus, Malassezia — fungi of the genus Malasse-
zia, Lepidoglyphus — storage mites, Aspergillus/Penicil-
lium — fungi of the genera Aspergillus and Penicillium,
Alternaria/Cladosporium — fungi of the genera Alternaria
and Cladosporium, Ragweed, Birch/Alder/Hazel — plant
pollen, Plane tree/Willow/Poplar — plant pollen, Parietaria
— upright pellitory — plant pollen, Rye — pollen, Mixed
grasses — pollen, Nettle — pollen, Goosefoot — pollen, Rib-
wort plantain — pollen, Mugwort — pollen, Sorrel — pollen,
Acarus siro — flour mites, Tyrophagus — mites Tyrophagus
putrescentiae, Fleas — toxins.

A computer with a scanner and dedicated software were
used to calculate the results. Cassettes placed on the flat
scanner were read, and

Tab. 2. Levels of allergic reactions
the program analysed

data from the image. Concentration of IgE (kU/1) Level
The program’s conver- <0.5 0
sion formula gives the (0.5-2.0) 1
number of IgE antibod- (2.0-20) 9
ies specific for a given

allergen in kilounits per =2 el
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litre (kU/1). The IgE concentration levels are presented in
Table 2.

Because the sample sizes varied between regions, all
results were converted to percentages.

As the percentage distribution of results was in the
range of 0 to 20%, the data were subjected to the arcsine
transformation for statistical analyses. Two-way analysis
of variance (ANOVA) was used to analyse differences in
the incidence of individual allergens (relative to their total
number) between regions. Two-way ANOVA was also used
to analyse differences between regions in terms of the inci-
dence of allergies in the dogs. The Tukey test at p < 0.05
was used to compare means. The chi-square test was used
to analyse relationships between allergen classes and region
in terms of the frequency of positive reactions.

Results and discussion

Figure 1 presents the frequency of allergies to indi-
vidual allergens in the entire study population of 185
dogs. The factors most responsible for the occurrence
of allergies in dogs were house dust mites and mites
of the family Acaridae. The frequency of reactions to
these factors ranged from almost 50% to over 70%. The
second group of allergens, in terms of the frequency
of inducing a reaction, comprised storage mites, rye,
fleas, pollen from birch, alder, hazel, grasses and rib-
wort plantain, and fungi of the genus Malassezia. The
frequency of allergy to these factors varied from 42%
t0 26%. About a 10% frequency
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Fig. 1. Frequency of allergies to specific allergens

Tab. 3. Frequency of allergies to individual allergens in the dogs tested

of positive reactions in the

dogs was found for ragweed, i Northern Poland Central Poland Southern Poland Total
ergen
sorrel, mugworts, goosefoot, . Number | % | Number | % | Number| % | Number| %
and pollen from plane trees, | p, farinae 22 | 128 | 17 | 155 | o4 | 129 | 133 | 13.2
willows and poplars. The | 5 o0 csins 21 | 1222 | 16 | 145 | 98 | 13.4° | 135 | 134
least sensitizing factors were .
. . Malassezia 8 4.7 5 4.5 35 4.8 48 4.7

fungi of the genera Alternaria, _
Cladosporium, Aspergillus and Lepidoglyphus 13 1.6° 6 5.5° 58 8.0° m 1.6
Penicillium, and upright pelli- Aspergillus/Penicillium 0 0.0° 2 1.8° 3 0.4 5 0.5
tory (3-4% frequency). Alternaria/Cladosporium 0 0.0° 0 0.0° 6 0.8° 6 0.6

Table 3 presents the fre- | pagyeed 3 | 1p 3 | 27| 15 | 21 21 2.1
quency of allergy to individual | g aig0rpazel 1 | 640 7 | 640 | 38 | 52 | 5 | 55
allergens in comparison to Plane tree/Willow/Popl 2 1.2 1 0.9° 12 1.6° 15 1.5
all those analysed. Statistical ane freelHTow/roptar : : : :
analysis showed no differences Parietaria 0 0.0° 0 0.0° 7 1.0° 7 0.7
between regions. The table |Rye 13 1.6° 6 5.5° 53 1.3 72 71
shows that the most common | Mixed grasses 10 5.8° 5 4.5° 4 5.6° 56 5.5
allergen, recorded inas many as | yeqe 2 | 12 3 | 21| 10 | 14| 15 | 15
135 cases, was the house dust | ¢ 0 3 | 1 2 | 18| 11 | 15| 16| 16
mite Dermatophagoides ptero- Ribwort Plantai 12 10 5 a5 27 540 51 5.3
nyssinus. The frequency of jts | "owerranam : : : :
occurrence among all allergens Mugworts 3 1.7° 2 1.8 12 1.6 17 1.7
was 13.4%. A positive reac- Sorrel 3 1.7° 3 2.7 15 2.12 21 2.1
tion to this allergen was most | Acarus siro 20 | 1.6 10 9.12 71 9.7 | 101 10.0
?equent 1}111 the gfoup of d0§5 Tyrophagus 14 | 81 | 11 | 1000 | 65 | 8% 90 8.9
rom southern Poland — 13.4% | o0 12 | 700 6 | 55 | 48 | 66° | 66 | 65
of all positive reactions. In rotal 2 | 1 T ] 0 | 1 o011 | 1
dogs from northern and central [T 00.0 0 | 1000 00.0 | 10 00.0

Poland, positive reactions were

Explanation: a — means marked with the same letter in columns do not differ significantly
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most common in the case of
the other house dust mite,
Dermatophagoides farinae —
12.8% and 15%, respectively.
The allergen with the lowest
frequency (0.5%) were fungi
of the genera Aspergillus and
Penicillium. The allergens
least often confirmed in the
tests relative to the entire pan-
el, were fungi of the genera
Alternaria and Cladosporium
and pollen from upright pelli-
tory. Not a single dog tested
in northern and central Poland
had a positive reaction to any
of these allergens.

The percentage of allergies
to individual allergens varied
by region (Tab. 4). Differences
were observed in the case of
Dermatophagoides pteronys-
sinus and Dermatophagoides
farinae house dust mites,
Acarus siro, and Tyrophagus.
The remaining allergens
caused allergic reactions in
similar percentages of dogs
from northern, central and
southern Poland. The al-
lergens of house dust mites
Dermatophagoides pteronys-
sinus and Dermatophagoides
farinae most often caused al-
lergic reactions in dogs from
northern and central Poland.
The percentage of dogs from
southern Poland allergic to
this type of mite was signifi-
cantly lower. A positive reac-
tion to the Dermatophagoides
farinae allergen was observed
in more than 80% of dogs
from the north and nearly
60% of dogs from central
Poland, while in the south
only 13% of dogs exhibited
such a reaction. Similar rela-
tionships were observed for
the mite Dermatophagoides
pteronyssinus, with allergic
reactions observed in 78% of
dogs from northern Poland,
nearly 60% of dogs from the
central region, and about 13%
of dogs from the south. The
percentage of dogs from the

Tab. 4. Incidence of allergies to individual allergens in dogs in particular regions

Med. Weter. 2020, 76 (6), 345-353

Allergen Northern Poland Central Poland Southern Poland

3 Q Mean 3 Q Mean 3 Q Mean
D. farinae 786 | 84.6 | 81.6° | 66.7 52.9 | 59.8 | 135 | 123 | 12.9®
D. pteronyssinus 1.4 84.6 78.0° | 66.7 471 | 56.9° | 14.8 12.0 13.4°
Malassezia 214 | 385 | 29.9° 8.3 23.5 | 15.9° 3.4 6.3 4.9°
Lepidoglyphus 42.9 53.8 | 48.4° | 25.0 17.6 | 21.32 7.4 8.6 8.0°
Aspergillus/Penicillium 0.0 0.0 0.0° 0.0 11.8 5.9° 0.0 0.9 0.4
Alternaria/Cladosporium 0.0 0.0 0.0° 0.0 0.0 0.0° 11 0.6 0.8?
Ragweed 71 154 | 11.3° 0.0 17.6 8.8° 1.8 2.3 2.1°
Birch/Alder/Hazel 42.9 | 385 | 40.7° | 25.0 235 | 24.3 5.3 5.1 5.2
Plane tree/Willow/Poplar 71 1.7 1.4 8.3 0.0 4.22 1.3 2.0 1.7
Parietaria 0.0 0.0 0.0° 0.0 0.0 0.0° 0.5 1.4 1.0°
Rye 571 38.5 47.8° 16.7 23.5 | 20.1° 7.4 71 7.3
Mixed grasses 429 | 30.8 | 36.8° 8.3 23.5 | 15.9° 5.5 5.7 5.6°
Nettle 71 1.1 1.4 0.0 17.6 8.8 1.1 1.7 1.42
Goosefoot 14.3 7.7 | 11.0° 0.0 11.8 5.9° 1.3 1.7 1.5°
Ribwort Plantain 50.0 38.5 44.2° 8.3 23.5 | 15.9° 6.3 3.7 5.0
Mugworts 741 154 | 11.3° 0.0 11.8 5.9° 1.6 1.7 1.6°
Sorrel 14.3 1.1 11.02 0.0 17.6 8.8° 1.8 2.3 2.12
Acarus siro 786 | 69.2 | 73.9° | M.7 29.4 | 355" | 10.3 9.1 9.7
Tyrophagus 50.0 53.8 | 51.9° | 41.7 35.3 | 38.5° 9.8 8.0 8.9
Fleas 57.1 30.8 44.0° 8.3 29.4 | 18.9° 5.8 7.4 6.6°

Explanation: a, b—means in columns marked with different letters differ significantly at p <0.05

Tab. 5. The results of allergy tests in dogs from northern Poland

Northern Poland

Allergen class

Allergen 0 1 2 34 Total d/O;;
3 ? 3 ? ) ? ) ?

D. farinae 1 1 3 4 3 4 4 2 22 81
D. pteronyssinus 4 5 1 5 5 1 0 0 21 78
Malassezia 2 4 0 1 1 0 0 0 8 30
Lepidoglyphus 1 4 0 2 5 1 0 0 13 48
Aspergillus/Penicillium 0 0 0 0 0 0 0 0 0 0
Alternaria/Cladosporium 0 0 0 0 0 0 0 0 0 0
Ragweed 1 2 0 0 0 0 0 0 3 11
Birch/Alder/Hazel 4 4 1 0 1 1 0 0 11 41
Plane tree/Willow/Poplar 0 0 1 1 0 0 0 0 2 7
Parietaria 0 0 0 0 0 0 0 0 0 0
Rye 2 2 5 2 1 1 0 0 13 48
Mixed grasses 1 2 3 1 2 1 0 0 10 37
Nettle 0 0 1 1 0 0 0 0 2 7
Goosefoot 1 0 1 1 0 0 0 0 3 11
Ribwort Plantain 5 4 1 0 1 1 0 0 12 44
Mugworts 1 2 0 0 0 0 0 0 3 1
Sorrel 1 0 1 1 0 0 0 0 3 11
Acarus siro 3 4 2 2 6 3 0 0 20 74
Tyrophagus 1 3 1 2 4 2 1 0 14 52
Fleas 8 3 0 1 0 0 0 0 12 44
Total 36 40 2 24 29 15 5 2 172
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north that were allergic to the flour mite Acarus siro
(73.9%) differed significantly from the percentage
of allergic dogs in the south (9.7%). No differences
were found between central Poland and the other two
regions. The reaction of dogs to Tyrophagus storage
mites was similar to their reaction to house dust mites.
The smallest percentage of dogs showing a reaction to
this allergen was noted in southern Poland. In the north-
ern and central regions, the percentage of dogs testing
positive for Tyrophagus was statistically the same.
Table 5 presents the results of allergic tests of dogs
from northern Poland (Gdansk and vicinity) and the
frequency of allergies to individual allergens among
dogs from this part of the country. The factors that most
contributed to the occurrence of allergies among dogs
from northern Poland, i.e. Gdansk and the surrounding
area, were house dust mites Dermatophagoides farinae
and Dermatophagoides pteronyssinus, to which 22 and
21 positive reactions, respectively, were found among
27 dogs tested. This means that 81% of animals in
the study group were allergic to Dermatophagoides
farinae, and 78% to Dermatophagoides pteronys-
sinus. Another relatively frequent allergenic factor
was the mite Acarus siro (flour mite), which induced
allergies in 20 individuals (74%). The least common
allergenic agents, diagnosed in two individuals each,
were pollen from plane trees, willow and poplar and

Tab. 6. The results of allergy tests in dogs from central Poland
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pollen from nettle. Agents to which allergies were not
detected in this group of animals were fungi of the
genera Aspergillus and Penicillium and fungi of the
genera Alternaria and Cladosporium, as well as pollen
from Parietaria.

Among dogs from central Poland (Warsaw and
vicinity), the most common factors causing allergies
were house dust mites Dermatophagoides farinae
and Dermatophagoides pteronyssinus, with 17 (59%)
and 16 (55%) positive tests among 29 tested dogs.
Allergens for which reactions were detected in dogs
in this part of Poland with moderate frequency were
flour mites Acarus siro, in 10 (34%) individuals, and
Tyrophagus mites, in 11 (38%) individuals. Allergies
to fungi of the genera Aspergillus and Penicillium,
tree pollen (plane tree/willow/poplar), and pollen of
goosefoot and mugwort were rare. Reactions to these
allergens were detected in one or two individuals (up
to 10% of the study population). No dog was found
to be allergic to fungi of the genera Alternaria and
Cladosporium or to pollen of Parietaria. The results of
the allergy tests of dogs from central Poland (Warsaw
and vicinity) and the frequency of allergies to specific
allergens among dogs in this area are presented in
detail in Table 6.

In dogs from southern Poland (around Krakow,
Katowice and Nowy Sacz) allergies were most often
caused by house dust mites
Dermatophagoides farinae

Central Poland

Allergen class
Allergen 0 1 2

D. farinae

D. pteronyssinus
Malassezia
Lepidoglyphus
Aspergillus/Penicillium
Alternaria/Cladosporium
Ragweed
Birch/Alder/Hazel

Plane tree/Willow/Poplar
Parietaria

Rye

Mixed grasses

Nettle

Goosefoot

Ribwort Plantain
Mugworts

Sorrel

Acarus siro

Tyrophagus

a4 W PO O -0 0 O NO AN O O N =G oS
B W A 2N O NNO OO O RANO A0 w = ot
O W WN O WO SO0 000 -0 0 Wwo o wl o
O -4 4 O O O ©O ©O © © © © © © © 0 = o N o|l®
4 0 4 0O 0 2 o 0 A b O OO0 o0 o 2o =N o0

Fleas
Total

U O - O 0O 0O 0O 0 O = 0 0 0 - 0 0 0 0 O = =0

- 0O O O O O O O O 0O 0O 0 0 0 0 0 o0 o0 o0 o =0y

N
N
N
(=]
N
=
-
—y
N
(—)

and Dermatophagoides ptero-
nyssinus, with 94 and 98 posi-
34 Total ;/o of tive reactions, respectively,
0gs among 129 dogs tested. This
i means that 73% of those
! 17 > dogs were allergic to Der-
U LS I3 matophagoides farinae, and
0 5 17 76% to Dermatophagoides
0 6 21 pteronyssinus. The second
0 2 7 most important cause of al-
0 0 0 lergies were mites Acarus siro
0 3 10 and Tyrophagus, with positive
0 7 21 results confirmed in 71 (55%)
0 ; 3 and 65 (50%) cases, respec-
tively. Allergens that rela-

0 0 0 . .
tively frequently resulted in
0 6 2 a positive reaction were stor-
0 5 Ll age mites (in 58 dogs) and rye
0 3 10 pollen (in 53 dogs). Allergens
0 2 7 that least frequently caused an
0 5 17 allergic reaction were fungi
0 2 7 of the genera Aspergillus
0 3 10 and Penicillium (2%), fungi
0 10 2 of the genera Alternaria and
0 1 38 Cladosporium, and pollen of
Parietaria (5%). Table 7 sum-
0 6 2 marizes the results of allergy
1 110 tests of dogs from southern
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Tab. 7. The results of allergy tests in dogs from southern Poland

Med. Weter. 2020, 76 (6), 345-353

Allergens for which the IgE con-

Southern Poland centration reached class 3-4 were the

Allergen class least common, accounting for 4.1%

Allergen 0 1 ) a4 Total ;/o of of allergic reactions. Classes 1 and 2

0gs accounted for 25.0% and 29.7% of

S S I N = O = I the total, respectively, which indi-

D. farinae 8  0j10) 5/ 3 20 8) 9| “u ) 73 cates a moderate frequency of aller-
D. pteronyssinus 23| 12| 19| 12| 14| 17| 0| 1 98 76 gic reactions in these classes. Class 0
Malassezia 8| 12| 1| 4| 4| 6| 0| 0 35 27 allergic reactions were noted in the
Lepidoglyphus 12| 15 13| 6| 3| 9| 0| 0 58 45 }argest number of cases, account-
Aspergillus/Peniciliom | 0| 2| o| 1| o| ol o o| 3 2 %1% fgr 41.2% of the total (Fig. 2,
Alternaria/Cladosporium | 4 | 2| 0| 0| 0| 0| 0| © 6 5 aT.he).statistical analysis showed
Ragweed 4 8 3, 3, 0) 2) 0] 0] 15 12 that the distribution of the number
Birch/Alder/Hazel 15 | 12 4 1 1 5/ 0 0 38 29 of allergic reactions among classes
Plane tree/Willow/Poplar | 3 | 2| 1| 1| 1| 4| 0| 0| 12 9 was similar in the three regions. In
Parietaria ol 20 ol 1| 2! 2| ol o 7 5 clgss 0, a positive resul} was ob-
Rye sl 12l al al ol al ol 5| =3 1 tained in 44.2% of subjects from
; northern Poland, 43.6% from central
Mixed grasses np 9 2) 3) 8 3015 M 82 Poland, and 40.2% from southern
Nettle s 1) 0p 3 1) 2) 01 0 10 8 Poland. In class 1, the percentage
Goosefoot 3, 0 1) 2p 1) 47 0 0 1 9 of individuals with a positive result
Ribwort Plantain 1| 7| 6| 1| 4| 4| 0| 1 37 29 ranged from 24.6% (in southern
Mugworts 4l 1] 2| 4| ol 1| ol o 12 9 Pplgnd) to 29% (in central Ppland).
Sorrel 1l 2l sl o1l 1l al ol 1 15 12 Slmllar percentages of allergic reac-
pe— 3l 7l 13l 2l Bl Bl ol o - 55 tions were observed for class 2 (from
25.6% in northern Poland to 30.6%

Tyrophagus 18] 6] 12) 10) 2] 1) 0) 1) 65 50 in southern Poland). Allergens with
Fleas 18] 19 4| 5 0] 1] 0 1 48 37 a class 4 IgE concentration were
Total 167 | 126 | 100 | 79 | 104 | 121 | 8 | 24 | 729 the least common, with about 4% in

Poland and the frequency of allergies to individual
allergens among animals from this region.

Figure 2 presents the incidence of each class of al-
lergic reactions without taking into account the region,
while Table 8 presents the incidence of these classes
in individual regions of the country.

4.1%

41.2%

M Class 0
M Class 1
M Class 2
[ Class 3-4

25.0%

Fig. 2. Percentage share of allergic reactions in each class

each region. In addition, the number
of positive results in particular classes was shown to
differ significantly in females from different regions.
No such differences were found in males. Allergic
reactions caused by class 0 and 1 allergens were least
common in females from southern Poland (17.3%
and 10.8%), class 2 allergies were least common in
northern Poland (8.7%), and those caused by group 3
allergens in central Poland (0.9%).

Irrespective of the region, allergens of classes 0 and
3-4 induced a similar percentage of positive reactions
in both sexes. Differences between sexes and regions
were observed in the case of allergens with concentra-
tions of class 1 and 2. In the case of allergens with class
1 concentrations, the greatest differences in incidence
were found for males (4.5%) and females (21.8%)
from central Poland. Class 2 allergens were much more
likely to cause allergic reactions in males from northern
Poland and females from central Poland.

Allergies in dogs have become a relatively frequent
topic of discussion in veterinary surgeries. Many
dogs, purebred or of mixed breeds, are diagnosed for
allergies. Allergies have many causes, from genetic
predisposition to environmental conditions in which
the animal lives.

Hakanen et al. (8) confirm that the occurrence of
allergic reactions in a dog is influenced by the envi-
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Tab. 8. Frequency of each class of allergic reactions in animals tested and the chi-square

test (¢?) value
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the frequency of allergies
in dogs. The authors also

Explanation: * significant at p < 0.05

ronment where the animal lives. Rural areas are less
exposed to all types of air pollution, which the authors
confirmed in their research. That study showed that
dogs living in the countryside are less susceptible to
allergies. Animals raised in these areas also have more
contact with various naturally occurring microorgan-
isms, which enhances their immunity from their first
days of life. More allergic dogs were noted in urban
areas, where the air quality is much worse. In addition,
these animals spend most of their lives indoors, hav-
ing much less contact with microorganisms outside,
which significantly limits their acquisition of adequate
immunity. The study confirmed that dogs living in
rural areas in Finland, Sweden and Switzerland were
significantly less predisposed to atopic dermatitis. The
research carried out in the present study also confirms
this relationship. Patients of veterinary clinics are most
often dogs that have owners and live in houses or flats.
This explains the very high percentage of allergies
caused by mites, especially house dust mites.

A study by Lehtimaki et al. (12) confirmed that
environment and lifestyle have a major influence on

Allergen class found a difference in the
Region of Poland 0 1 2 34 Total | composition of skin flora
3 | 0 3 | 0 3 | 0 3 | 0 between dogs living in the
Northern | Number 36 40 21 24 29 15 5 2 172 city and in the countryside.
Poland The study demonstrated
% 209 | 233 | 122 | 140 | 169 | 8.7 2.9 1.2 100 that active contact with the
Number 76 45 4 1 172 environment has an enor-
% 44.2 26.2 25.6 4.1 100 mous impact on a dog’s
Central | Number | 22 26 5 2 11 20 1 1 110 immunity and reduces the
Poland % | 200 | 236 | 45 | 218 | 100 | 182 | 09 | 09 | 10 | incidenceofallergies. This
Number 48 29 31 2 10 | 18 also supported by the

. 036 %64 282 18 100 results of our research.
° : . ' : Research results given
ﬁgluatnzrn Number 167 126 100 79 104 121 8 24 729 in the literature confirm
% 229 | 173 | 137 | 108 | 143 | 166 | 1.1 3.3 100 that the most common al-
Number 203 179 225 32 729 lergies include reactions to
v 40.2 24.6 30.9 44 100 environmental allergens.
Toal | Number | 225 | 192 | 126 | 127 | 144 | 15 | 14 | 2 | qon | 10 our study carried out
in Poland, the major-
% 223 | 190 | 125 | 126 | 142 | 154 | 1.4 2.7 100 ity of diagnosed allergies
Number 417 253 300 41 1011 were also environmental
% 41.2 25.0 29.7 4.1 100 (contact) allergies, mainly
Chi square test (?) value: to mites. In reference to
For allergen class 3.90 p=0.69 studies by Cork (5), Marsella et al. (15) and Niemand
For males in allergen cl 6.08 023 (18), according to which the skin is the fastest route

gen classes . p=0. . ;

) of allergen absorption, it can be confirmed that aller-
For females in allergen classes 17.257 p=0.00 gens that enter the dog’s body in this way are the most
For sex in class 0 4.69 p=0.16 commonly encountered and diagnosed. Penetration of
For sex in class 1 15.10 p=0.00 allergens is facilitated by disturbances in the structure
For sex in class 2 7.88* p=0.02 of the epidermis, and for this reason allergies occur
For sex in class 3-4 5.74 0 =0.06 more often in animals kept in large cities. The skin

of these dogs is more susceptible because of the far
inferior quality of the environment.

Comparison of the results of our research supports
the theory that dogs raised in a more polluted environ-
ment, in this case in southern Poland, are more prone
to allergies. There was also a noticeable difference in
the number of patients tested and cases with positive
allergy test results between southern Poland and north-
ern or central Poland. Significantly fewer dogs were
tested for allergies in northern Poland than in southern
Poland. Southern Poland is well known to be more
urbanized than northern Poland, so air pollution in the
south of the country is much greater than in the north.
In addition, Gdansk is very close to the Baltic Sea,
which considerably improves its air quality. Therefore,
the large difference in the number of allergy patients
between the south and north of Poland may be due to
the difference in the levels of environmental pollution
contributing to the occurrence of allergies.

To reduce the risk of allergies in a dog, it is im-
portant to ensure that it has a healthy lifestyle and an
appropriate environment, including contact with other
animals, which will have a positive impact on the dog’s
overall health.
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Bjelland et al. (1) studied the frequency and risk
factors of an increased IgE concentration for specific
allergens in the Norwegian dog population. The study
showed that the most common allergens were house
dust mites Dermatophagoides farinae and flour mites
Acarus siro. Allergens in flea saliva, on the other hand,
were very rarely detected, as there is a relatively small
flea population in Scandinavia. This study confirms that
Poland is not the only country where dog owners are
struggling with their pets’ hypersensitivity to mites.
This problem may result from the relatively high level
of pollution in the animals’ environment. In the pres-
ent study as well, fleas were not the dominant source
of allergens.

The study by Bjelland et al. (1) also showed that
females were more susceptible to allergens penetrating
the skin. This was confirmed by our study in Poland.
Both Norwegian and Polish dogs were more often
diagnosed with indoor allergens than with those oc-
curring outdoors.

Another thesis supported by Bjelland et al. (1) was
that older dogs are more susceptible to allergic reac-
tions. In our research this thesis could not be confirmed
because of the lack of data regarding the age of the
dogs tested.

The research presented by Bjelland et al. (1) shows
the influence of geographic location on the occurrence
of allergies in dogs. This is linked to rainfall and hu-
midity, which are not conducive to the development
of mites. Northern Norway is less humid and has
lower annual rainfall, which explains the higher rate
of positive allergic reactions in dogs in this part of
the country. There are a great many factors influenc-
ing the occurrence of allergies in dogs. Most studies,
however, confirm that it is the environment that is the
main determinant of tendencies for allergic reactions in
dogs. The main allergens that cause concern to animal
owners, in Poland and other countries, are dust mites.
Therefore, it is important for a dog to have contact
with various animals from the earliest moments of its
life and to be kept in a suitable environment that will
strengthen its immune system, thereby reducing the
tendency for allergic reactions.

Despite the increasing awareness of the importance
of allergic diseases in animals, the discipline of vet-
erinary allergology lags behind its human counterpart.
There are several reasons for this. The full methodol-
ogy available in human allergology often cannot be
transferred to other species without modification, such
as the development of a simple ELISA assay to detect
monoclonal antibodies specific for the species of inter-
est. However, for dogs, cats and horses, some of these
reagents are already available. In recent years, increas-
ing efforts have led to the creation of new reagents and
technologies and have stimulated research in the field
of veterinary allergology, resulting in the identification
of new allergens and a deeper understanding of the
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specific pathogenesis of allergic diseases in animals.
The availability of diagnostic methods, together with
increased awareness of allergic diseases in veterinary
practice and in the general population of pet owners,
has facilitated the development of diagnostics of al-
lergic diseases. Veterinary allergology has become an
important dedicated veterinary discipline, and allergic
disorders in man’s best friend are slowly gaining the
attention they deserve, not only as models of human
allergies.
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