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ABSTRACT
Canine atopic dermatitis (CAD) is a common dermatosis, defined as a genetic-related disease which
predisposes to skin inflammation and pruritus, associated to a IgE-specific response in most of cases.
Clinical diagnosis may be later complemented by skin allergy and/or serological tests. The aim of these
tests is to identify possible allergens in order to enable the clinicians to select candidate antigens for
allergen specific immunotherapy. In the present study 58 CAD positive animals were tested. All were
submitted to the intradermal test (IDT) and screened for the presence of antibodies against different
antigens using ELISA. The obtained results show a high prevalence of sensitization among the tested
dogs to house dust mites and to pollen of C. dactylon. With this work it was possible to identify the main
allergens involved in immunological response of dogs with CAD living in central area of Rio Grande do
Sul.
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RESUMO
A dermatite atópica canina (DAC) é uma dermatose comum, definida como doença de cunho genético
que predispõe à inflamação e ao prurido cutâneo, associados à resposta IgE específica na maior parte
dos casos. O diagnóstico da DAC é clínico e pode ser posteriormente complementado por testes alérgicos
cutâneos e/ou sorológicos. O objetivo desses testes é identificar possíveis alérgenos e, com isso,
possibilitar ao clínico a seleção de antígenos candidatos para a imunoterapia alérgeno-específica. No
presente estudo, foram testados 58 animais diagnosticados para DAC. Todos os animais foram
submetidos ao teste cutâneo intradérmico (TID), e amostras de sangue foram coletadas para a realização
de testes sorológicos. Os resultados obtidos demonstraram elevada prevalência de sensibilização aos
ácaros domiciliares e ao pólen da gramínea C. dactylon nos cães testados. Com este trabalho, foi
possível identificar os principais alérgenos envolvidos na resposta imunológica de cães atópicos
residentes na região central do Rio Grande do Sul.
Palavras-chave: teste intradérmico, teste sorológico, ácaros da poeira domiciliar, ácaros de produtos
armazenados, Cynodon dactylon


INTRODUCTION

Canine atopic dermatitis (CAD) is a common
and chronic dermopathy defined as a geneticrelated and multifactorial disease. CAD
predisposes to inflammation and pruritus of the
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skin, which are associated in most cases to an
allergen-specific immunoglobulin of IgE class
(Olivry et al. 2010). The main allergens involved
in CAD pathogenesis are house dust and store
mites (HM); fungal spores; pollen of grass, trees
and bushes and epidermal antigens (Hill; Deboer
2001).
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Clinical diagnostic of CAD is relatively simple
and according to Favrot et al. (2010), can be
established with 42% sensibility and 94%
specificity for dogs presenting six of seven
criteria and 77 % sensibility and 83% specificity
when at least five of including criteria are
fulfilled. The diagnostic criteria are: (1)
appearance of signals before three years of age;
(2) indoor dog; (3) primary pruritus (4)
extremities of the thoracic limbs affected; (5)
lesions in the concave region of the ears; (6)
absence of lesions in ear borders; (7) absence of
lesions in dorsolumbar region. Other differential
diagnostics must always be eliminated.
The treatment of dogs affected by CAD is based
on attempts to re-establish the skin barrier by
rehydration, and moreover reduce inflammation
and pruritus. In this direction, corticosteroids and
other anti-inflammatory, immunomodulatory and
immunosuppressive drugs are currently used. In
order to reduce the use of all those drugs,
allergen-specific immunotherapy can be added to
the therapeutic schedule (Deboer; Marsella
2001).
Allergy tests are useful to identify the IgEmediated hypersensitivity and to select candidate
allergens for allergen-specific immunotherapy in
dogs with CAD. It is extremely important to
establish the sensitivity profile of the patient
before starting the treatment (Olivry et al. 2005).
In current literature, there is no published
information regarding the sensitivity profile of
Brazilian dogs with CAD. Cunha et al. (2012)
detected the presence of antibodies against home
mites, such as Dermatophagoides farinae e
Blomia tropicalis in serum samples of CAD dogs
living in Rio de Janeiro.
The aim of this study was to determine the
sensitization profile of dogs diagnosed for CAD
and living in Rio Grande do Sul State, by two
independent methods: Intradermal tests (IDT)
and antibody detection in serum by EnzymeLinked Immunosorbent Assay (ELISA).
MATERIAL AND METHODS
Fifty eight dogs of different breeds, with ages
from six months to eight years, diagnosed for
atopic dermatitis, according to established
criteria (Favrot et al., 2010). Before IDT was
carried, all dogs underwent clinical and
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dermatologic examination and were treated for
bacterial infections, when necessary, before the
intradermal tests. Blood collection was
performed in order to obtain sera for antibody
detection.
This study was approved by the ethics and
animal welfare commission of the Federal
University of Santa Maria (process nr.
070/2014), and all procedures followed the
Brazilian Guidelines for Care and Use of
Animals for Scientific and Didactic Purposes, of
the Brazilian Council for Control of Animal
Experimentation - CONCEA. All owners signed
an informed consent before the patients were
enrolled in the Project.
All dogs were submitted to IDTs, which
tested allergenic extracts of Dermatophagoides
pteronyssinus,
Dermatophagoides
farinae,
Blomia tropicalis, Cynodon dactylon e Paspalum
notatum, kindly provided by FDA Allergenic
(Rio de Janeiro – Brazil). Before performing the
IDT, the dogs receiving treatment had the
administration interrupted in order to avoid
possible interferences, according to Olivry et al.
(2013). Dogs were shaved in the lateral thoracic
region with a number 40 razor blade. After skin
preparation, 0,05ml of extracts and control
solutions were injected intradermally, at a 2 cm
distance from different tests. Needles were
0,25mm x 6mm, and connected to 0,3ml syringes
(BD Ultra-FineTM II). Skin reactions were
measured 15 minutes after inoculation, and the
diameter of reactions was calculated by the
average between the largest diameter and its
perpendicular. In order to be considered positive,
a given reaction must be larger than the average
measure between positive (PC) and negative
controls (NC) (Scott et al., 2001).
Five ml of venous blood were withdrawn from
jugular or cephalic veins. Sera was separated
after room temperature clot retraction and
centrifugation for 20min at 7,500rpm and stored
at -20°C. Detection of antibodies against a series
of allergens was carried in serum of 30 dogs,
using an indirect ELISA, which was developed
by the Research and Revelopment Department of
FDA Allergenic and in other 28 samples the
antibodies detection was performed using a
commercial ELISA kit (Pet ELISA® –
ALERGOVET).
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FDA ELISA included antigens of D.
pteronyssinus, D. farinae, B. tropicalis and
Tyrophagus putrescentiae. Initially, 96 well
plates were sensitized with a dilution of the
allergens (100µl/well), incubated overnight at
4°C (18 hours), and washed (200µl/well) 4 times
with PBS –Tween 20 0,01%, followed by two
more washes with PBS. In order to avoid
unspecific binding, 200µl of a blocking solution
(bovine albumin 1% in PBS) were pipetted into
the plate and incubated at 37°C for 1h:30min.
After blocking, the plates were washed again
with PBS and 100µl of two dilutions of serum
samples (1:10 and 1:30) were given to the wells
(according to previous validation) and in
quadruplicates. Negative controls (BSA1%) were
pipetted into the wells from rows 1 and 12. After
two hours incubation at 37°C, the plates were
washed and 100µl of secondary antibody
polyclonal (goat origin) anti-dog IgE, peroxidase
conjugated diluted 1:8000 in PBS-BSA was
pipetted into each well. Plates were incubated at
37°C for two hours and washed as previously
described.
Substrate
peroxidase
(TMB
peroxidase) was given and after 20 minutes the
reaction was stopped with phosphoric acid 1M.
The reaction was red by spectrophotometry at
450nm.
In the tests carried out for the 28 dogs, using the
commercial kit (Pet ELISA® – ALERGOVET),
together with the extracts of D. pteronyssinus, D.
farinae, B. tropicalis and T. putrescentiae, the
antigens of the mite sirus, Lepidoglyphus
destructor, Cynodon. dactylon, Phleum, Oat,
Lolium, Artemisia vulgaris, Chaenopodium spp,
Parietaria judaica, Ambrosía elatior, Betulacea
and Quercus were included. This test uses a
similar protocol to the one described for the tests
developed by FDA Allergenic, with exception of
the secondary antibody, which is oligoclonal, and
composed by three specific monoclonal
antibodies against the canine IgE (Olygo.
3mAb).
In order to evaluate the correspondence of results
for sensitization to D. pteronyssinus, D. farinae,
B. tropicalis and C. dactylon, antigens, tested in
both methods, we used Kappa statistics, with the
SPSS software. The significance level was 5%.
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RESULTS
Of the 58 animals tested by IDT, 25 (43,1%)
were negative. Among 33 positive animals, 16
(27,6%) were positive only against one antigen
and considered monosensitized (MS). 17
(29,3%) were positive to one or more antigens
tested and, in those cases, were considered
polysensitized (PS). Most of polysensitized
animals were positive to mites and grass
(64,7%); sensibility only to mites was seen in
29,9% of dogs and one dog (5,9%) was positive
for more than one grass antigens. Sensitization
distribution is shown in Table 1.
Table 1. Relationship between monosensitization
to antigens in intradermal and serological tests
Antigen
Mites
- B. tropicalis
- D. farinae
- D. pteronyssinus
- T. putrescentiae
Grass pollen
- C. dactylon
- P. notatum
- A. vulgaris

IDT** (16
animals)
62,5% (10/16)
50% (5/10)
30% (3/10)
20% (2/10)
----37,5% (6/16)
83,3% (5/6)
16,7% (1/6)
-----

ELISA*** (9
animals)
66,7% (6/9)
----83,3% (5/6)
----16,7% (1/6)
33,3% (3/9)
66,7% (2/3)
----33,3% (1/3)

*

Monosensitization; **Intradermal test; ***Serological test

The highest sensitization detected on IDT was
seen for the following antigens: B. tropicalis
48,5% (16/33), C. dactylon 42,4% (14/33) and D.
farinae 33,33% (11/33).
In regard to serological tests, 30 animals’
samples were tested by ELISA – FDA Allergenic
and 28 by Pet ELISA® – ALERGOVET. In
these tests, 22 (37,9%) dog serum samples were
negative, nine (15,7%) were MS (Table 1) and
27 (46,6%) were PS. Of these, 22 dogs (81,5%)
were PS to mites and five (18,5%) PS to grass.
There was no mixed PS, i.e. sensitization to
mites and grass in the same sample.
On IDT the antigens which induced the strongest
reaction (highest sensitivity) were: B. tropicalis
48,5% (16/33), C. dactylon 42,4% (14/33) and D.
farinae 33,33% (11/33); ELISA results showed
the highest sensitization rate for D. farinae,
86,5% (32/37), followed by A. sirus 64,7%
(11/17), T. putrescentiae 56,8% (21/37), B.
tropicalis 48,6% (18/37) and 41,2% (7/17) de
positivity to C. dactylon (Table 2).
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Table 2. Sensitivity perceptual to the most relevant antigens tested
IDT*
Antigen
n (%)
D. pteronyssinus
8/33 (24,2%)
D. farinae
11/33 (33,3%)
B. tropicalis
16/33 (48,5%)
T. putrescentiae
----A. sirus
----L. destructor
----C. dactylon
14/33 (42,4%)
P. notatum
7/33 (21,2%)
*

ELISA**
n (%)
11/37 (29,7%)
32/37 (86,5%)
18/37 (48,6%)
21/37 (56,8%)
11/17 (64,7%)
5/17 (29,4%)
7/17 (41,2%)
-----

Intradermal test; ** Serological test.

In order to compare intradermal and serological
test results, we used Kappa agreement analysis
for D. pteronyssinus, D. farinae, B. tropicalis

and C. dactylon antigens, and no correlation
could be demonstrated, Table 3.

Table 3. Agreement Kappa Analysis of antigens tested by intradermal and serological tests
Antigen
Kappa
p value
D. pteronyssinus
0.06
0.639
D. farinae
0.06
0.531
B. tropicalis
0.169
0.169
C. dactylon
-0.1
Non applicable
The antigens D. pteronyssinus, L. destructor and
P. notatum were responsible for sensitization in
at least 20% of the animals tested (with no regard
to the method) (Table 2), and the other tested
antigens were less frequent as follow: A. vulgaris
17,6% (3/17), A. elatior and Betulacea 11,8%
(2/17), Phleum, Aveia, Lolium, Chaenopodium
spp and Quercus being positive in only one of
the 17 sensitized dogs (5,9%); no sensitivity was
seen in dogs to P. judaica.
DISCUSSION
The negative results rate of 43,1% obtained with
the IDTs could be explained by the absence of
relevant antigens, low sensitivity for the test, or
by a condition called canine atopic like
dermatitis, in which dogs with clinical
characteristics of CAD do not present antibodies
of IgE class detected (Halliwell 2006).
Among the positive animals, most presented
polysensitization. In humans, this is also the
most common condition (Calderon et al. 2012).
PS to different species of CAD was more
frequent; however, it was not possible to
conclude if this situation occurred due to the
exposition to different species of allergens or
because of cross reactions. In concern of IDT,
Buckley et al. (2013) showed the presence of
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cross reactions between phylogenetically similar
organisms, possibly because they could share the
same allergenic molecules in each mite family,
such as among Dermatophagoides.
The most expressive allergens found in MS
animals were D. farinae, B. tropicalis and C.
dactylon, D. farinae and B. tropicalis are already
described as important allergens for Brazilian
dogs (Cunha et al., 2012). However, the
importance of C. dactylon has not been proven
for Brazilian dogs so far, although this species is
well adapted to warm climate regions and is
considered an important allergen for humans. C
dactylon can be found in the entire Brazilian
territory (Vieira 2012).
D. farinae is recognized as the main allergen in
CAD throughout the world. According to
Thomas (2010), this mite is present in all
continents and, for this reason, highly
represented in several studies to detect
sensitization in allergic dogs. Such studies have
been carried out for over 20 years (Sture et al.,
1995; Saridomichelakis et al., 1999; Farmaki et
al. 2012). Saridomichelakis and colleagues
(1999) investigated 91 dogs with CAD in Greece
and found 84,6% dogs positive for domestic
mites (D. farinae 70,3% and A. sirus 48,4%). In
Australia, Mueller et al. (2000) described 34%
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dogs positive to D. farinae. In 2002, a French
study emphasized the importance of D. farinae,
sensitivity, when 90% of 150 dogs screened with
IDT were positive. Of these, 57% were MS, and
it was also seen that 30% of dogs were sensitized
for A. sirus and T. putrescentiae (Bensignor;
Carlotti 2002). In Thailand, in a 114 dogs study,
74% were positive to D. farinae (Chanthick et al.
2008).
In Brazil, the importance of D. farinae was
demonstrated in 28% of 25 dogs tested with IDT.
This study reported the highest positivity to T.
putrescentiae and L. destructor, with 40%
positive reactions for each allergen, and of 12%
for D. pteronyssinus and B. tropicalis (Cunha et
al. 2007).
According to several authors, the relevance of a
positive reaction to house mites is well
demonstrated. Interestingly, our study showed at
least 40% positivity for pollen of C. dactylon, in
dogs tested with IDT and ELISA. In Brazil, this
grass is associated with allergic reactions in
humans and the sensitization can occur isolated
or combined with other perennial allergens, such
as house dust mites (genus Dermatophagoides)
and animal epithelium or arthropod proteins
(Taketomi et al. 2006). Human allergologists
emphasize that in the Southern Brazilian state
that it is very important that the C. dactylon be
added to the allergic test, in order to address the
specific immunotherapy in positive patients
(Rosário Filho, 2012).
Both tests were used to allow the establishment
of a sensitization profile of 58 dogs enrolled in
the present study. When the statistical Kappa
analysis was performed, a correlation between
the results from IDT and ELISA could not be
found. As described in literature, IDT and
ELISA are different tests, where IDT detects
specific IgE bound to mast cells in the skin and
the serologic test detects free IgE molecules
present in the blood (Foster et al. 2003).
CONCLUSION
House mites, represented by D. farinae, B.
tropicali and T. putrescentiae species and grass
pollen C. dactylon are the main allergen sources
for dogs with CAD in the central region of Rio
Grande do Sul. No statistical correlation was
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observed between intradermal and serological
tests performed in this study.
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