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Risk factors and presence of antibodies to Brucella canis and smooth
Brucella in dogs from the municipality of Araguaina, Tocantins,
Brazil

Fatores de risco e presenca de anticorpos contra Brucella canis
e amostras lisas de Brucella em caes do municipio de Araguaina,
Tocantins, Brasil
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Abstract

Canine brucellosis is an infectious disease of worldwide distribution that can affect dogs, wild canids
and man. It is caused by Brucella canis, but dogs can also be infected by smooth Brucella such as B.
abortus and B. suis. Due to the increasing importance of dogs in our society, the scarcity of information
about canine brucellosis in the country and its zoonotic character, the aims of the present study were
(i) to conduct a survey on the infection by B. canis and smooth Brucella in dogs from the municipality
of Araguaina, Tocantins, Brazil, and (ii) to evaluate the risk factors associated with these infections.
Sera from 241 dogs were analyzed by agar gel immunodiffusion (AGID) to detect B. canis-antibodies,
and Buffered Acidified Plate Antigen test (BAPA) and fluorescence polarization assay (FPA) to detect
antibodies to smooth Brucella. From the 241 tested dogs, 132 reacted in the AGID and 128 reacted in
the BAPA, but only two were positive in FPA. The seroprevalences of B. canis and smooth Brucella
infections in dogs in Araguaina were 54.77% (95% CI: 48.25 to 61.17%) and 0.83% (95% CI: 0.10 to
2.97%), respectively. The analysis of risk factors showed associations between B. canis infection and
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vaccination against leptospirosis, and between B. canis infection and use of manufactured food. In
conclusion, data from the present study showed a low prevalence of infection by smooth Brucella and
a widespread and high prevalence of infection by B. canis in the city of Araguaina, Tocantins, Brazil.
Key words: Canine brucelosis, epidemiology, agar-gel immunodiffusion, rose bengal test, fluorescence
polarization assay, manufactured food, vaccination

Resumo

A brucelose canina ¢ uma doenga infecciosa de distribuicdo mundial que pode afetar cdes, canideos
silvestres ¢ 0 homem. E causada pela Brucella canis, embora os cies também possam ser infectados
por amostras lisas de Brucella, como B. abortus e B. suis. Devido a grande participacao dos caes na
sociedade, a escassez de informagdes sobre brucelose canina no pais, além de seu carater zoondtico,
os objetivos deste estudo foram (i) realizar um inquérito sobre a infec¢do de caes por B. canis e por
amostras lisas de Brucella no municipio de Araguaina, Tocantins, Brasil, e (ii) avaliar os possiveis
fatores de risco associados a estas infecgdes. Soros de 241 cdes foram analisados por Imunodifusao
em Gel de Agar (IDGA) para detecgio de anticorpos anti-B. canis, e pelos testes Antigeno Acidificado
Tamponado (AAT) e Polarizagao Fluorescente (PFA) para detectar anticorpos contra amostras lisas
de Brucella. Dos 241 caes testados, 132 reagiram na IDGA e 128 reagiram no AAT, mas apenas dois
foram positivos na PFA. As soroprevaléncias das infec¢des por B. canis e amostras lisas de Brucella
em caes de Araguaina foram 54,77% (95% IC 95%; 48,25 a 61,17%) e 0,83% (IC 95%; 0,10 a 2,97%),
respectivamente. Dessa forma, os dados do presente estudo mostraram uma baixa prevaléncia de
infeccdo por brucelas lisas, mas uma prevaléncia alta e generalizada de infec¢ao por B. canis na cidade
de Araguaina, Tocantins, Brasil.

Palavras-chave: Brucelose canina, imunodifusdo em agar gel, teste do antigeno acidificado tamponado,

ensaio de polarizagdo fluorescente, ragao industrializada, vacinagdo

Canine brucellosis is an infectious disease of
worldwide distribution that can affect dogs, wild
canids and man. It is a zoonosis caused by Brucella
canis, although it can also have smooth Brucella
such as B. abortus and B. suis as the etiological
agent (CARMICHAEL; GREENE, 1993). Canine
brucellosis is systemic, contagious and insidious,
without pathognomonic symptoms. The clinical
signs are not appropriate to establish a diagnosis,
but the infection can be characterized by prolonged
bacteremia, abortion in the final third of gestation
and persistent vaginal discharge (CARMICHAEL;
JOUBERT,
epididymitis, prostatitis, orchitis, testicular atrophy
and infertility (CARMICHAEL; GREENE, 1993).

1988). In males, it can lead to

In Brazil, the first description of canine
brucellosis was in the state of Minas Gerais in
1976 (GODOY; PERES; BARG, 1977) Thereafter,
many other surveys were conducted throughout
the country, finding frequencies between 0.84%

and 58.3% (MIRANDA et. al., 2005). Recently
our group performed a serologic survey in
Araguaina, Tocantins (DORNELES et. al., 2011),
and demonstrated a high prevalence of antibodies
against B. canis in dogs from this municipality.
However, none of the variables evaluated were
associated with this high seropositivity.

Therefore, based on that high prevalence of
canine brucellosis, its zoonotic aspect, the great
losses of the disease on the reproduction of infected
dogs, and the increasing importance of dogs in our
society, the aims of this study were (i) to conduct
another survey on the infection by B. canis and
smooth Brucella in dogs from municipality of
Araguaina, Tocantins, and (ii) to assess new
variables as possible risk factors associated with
canine brucellosis in the municipality.

The number of animals to be sampled was
calculated using a simple sampling strategy
(THRUSFIELD, 2004), based on a previous
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prevalence of 44.53% (DORNELES et. al., 2011),
a confidence interval of 95% and an error of 6.5%,
by the software Epi-Info 6.04 (DEAN et. al., 2011).
One animal was sampled per household and the
households were randomly selected from the list of
the Centro de Controle de Zoonoses (CCZ) from the
Prefeitura de Araguaina. When the household had
no dog or the owner did not give the written consent
for the study, the nearest household with a dog was
sampled. The period in which data were obtained
was from March to October of 2008 when, 246
dogs were sampled. Blood samples were obtained
by jugular puncture and, after separation they were
stored at -20°C until laboratory analyses. Sera from
five animals were lost due to broken tubes, excessive
hemolysis or insufficient volume of serum, thus 241
sera were analyzed.

In each of the sampled households a closed
questionnaire was applied to obtain data on possible
risk factors associated with Brucella spp. infection
The variables evaluated included: city region, animal
age, animal size, animal sex, age of owner, schooling,
housing type, housing time, family income, presence
of rodents, accumulation and collection frequency
of garbage, presence of sewage system and water,
accumulation of water, origin of the animal,
vaccination against leptospirosis and feeding type.

Detection of B. canis antibodies was performed
by Agar Gel Immunodiffusion technique (AGID),
according to Souza et al. (2002), employing soluble
B. ovis antigen (Instituto de Pesquisas Veterinarias
Desidério Finamor — IPVDF, Brazil). For detection
of antibodies to smooth Brucella, Buffered
Acidified Plate Antigen test (BAPA) (TECPAR,
Brazil) and Fluorescence Polarization Assay (FPA)
(Brucella abortus antibody test kit (Brucella FPA),
Diachemix, USA) were used as screening and
confirmatory tests, respectively (ALTON et. al.,
1988; NIELSEN et. al., 2000).

Serological data, prevalence, and associations
between variables and infection have been analyzed
according to Noordhuizen et al. (1997). Calculation

of the associations between seropositivity and the
variables related to individual characteristics, animal
habits and veterinary care has been carried out by
univariate analysis, using the Chi-square and Fisher
exact tests with an a error of 5% (SAMPAIO, 2002).
Variables with a P value <0.05 were selected and
submitted to prevalence ratio analysis to measure
the strength of the association. The confidence
intervals for the prevalences were calculated using
the exact Clopper-Pearson confidence interval for
a single binomial proportion using the R package
binGroup (ZHANG et. al, 2011). Statistical
analyses were performed using the software EPI-
INFO 6.04 (DEAN et. al., 2011).

This study was prepared and implemented
according to the regulations and standards of the
196/1996 Resolution of the National Council of
Health and approved by the Ethics Committee of
the Tropical Medicine Foundation of Tocantins
under protocol number 137, approved on March
12, 2008.

From the 241 sera investigated for the presence
of antibodies to smooth Brucella, 128 reacted in
BAPA, but only two were positive in FPA, showing
a prevalence of 0.83% (95% CI: 0.10 to 2.97%). In
the AGID to B. canis, 132 dogs have been found
positive, resulting in a prevalence of 54.77% (95%
CI: 48.25 to 61.17%).

The serological evidence observed in the present
study indicates that the prevalence of B. canis
infection remained high and widely spread among
dogs from the municipality of Araguaina, Tocantins
in 2008, as demonstrated previously by Dorneles
et al. (2011), who reported a prevalence of 44.53%
(95% CI: 39.43 to 49.72) with data from 2005. Both
results were similar, as the confidence intervals of
the observed prevalences overlapped.

Due to the low number of smooth Brucella-
infected dogs observed in the present study, only two,
risk analysis was not performed for this infection.
However, the low prevalence of smooth Brucella
seropositive dogs observed may be associated with
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a lower infection risk as those animals were from an
urban area and had restricted contact with the main
source of smooth Brucella, i.e., aborted fetuses or
placentas from infected cows or sows (ALTON et.
al., 1988).

The only variables that presented a significant
association with B. canis infection were vaccination
of dogs against leptospirosis (prevalence ratio
1.28; 95%CI: 1.02 to 1.60) and consumption of
manufactured food versus consumption of home-
made food (prevalence ratio 1.44; 95%CI: 1.11
to 1.87). It was observed that vaccination against
leptospirosis, and other common diseases of
dogs like leishmaniasis, ehrlichiosis, babesiosis,
neosporosis and canine distemper, does not
induce antibodies that can interfere with B. canis
serology (OLIVEIRA et. al., 2011). Nevertheless,
the practice of vaccination against those diseases
was also evidenced as a risk factor for canine
brucellosis in another study (BEHZADI;
MOGHEISEH, 2011). Both risk factor depicted in
the present study did not seem to be directly related
to B. canis infection. However, they indicate that
dog’s owners were more concerned with the care
of the dogs and probably are exposing the dogs to
infection by other factors associated with better
caring of the animals as visiting a veterinarian or
participating in agglomerations. The large contact
among dogs can be a risk factor that contributes
indirectly to B. canis infection. Transmission can
occur by the presence of the agent in aerosols, in
foods contaminated by abortion material, vaginal
discharges or urine (CARMICHAEL; JOUBERT,
1988) and in sharing fomites (GERMANO et. al.,
1987). The association of the caring standard of
dogs with B. canis infection should be studied
more deeply.

Therefore, results from the present study
indicate that there is low prevalence of smooth
Brucella infection and that B. canis infection
remains highly widespread in dogs from the
municipality of Araguaina, Tocantins. It also
suggests that factors associated to higher caring

standard could be associated with B. canis infection
in this population.
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