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ABSTRACT: Toxoplasmosis is a zoonosis caused by Toxoplasma gondii, a
coccidian protozoan of worldwide distribution. The seroprevalence in canine
population can be an alternative for measuring T. gondii urban spreading. A total of
780 blood samples from dogs were collected, during the yearly anti-rabies campaign,
carried out by the Department of Veterinary Hygiene and Public Health, School of
Veterinary Medicine and Animal Husbandry (FMVZ), Sdo Paulo State University,
UNESP, together with the county health authorities, in August 1999. Using Indirect
Fluorescent Antibody Test (IFAT) for detecting antibodies anti-T. gondii in the sera
samples, we observed that 258 dogs (33.1%) were positive. The associations
between the serological results and the epidemiological variables were studied.
Statistically significant differences were not found regarding sex (32.2% male and
34.3% female reactors). Dogs without a defined breed showed seropositivity
statistically higher than the pedigreed group. The occurrence of infection was

considered higher with age.
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INTRODUCTION

Toxoplasmosis is one of the most common parasitic zoonosis caused by a coccidian
protozoan, whose life cycle alternates between an intermediate and a definitive host,
in which the sexual form appears. In the intermediate host, usually herbivorous or
omnivorous, the parasite multiplies in several cell types, culminating in the formation
of tissue cysts. In the definitive host, members of several species of the Felidae
family, the sexual phase causes the formation of oocysts in the gut. Man and animals
can be infected by the three forms of the parasite: by ingestion of sporulated oocysts
eliminated in the feline feces; by ingestion of cysts in tissues of the intermediate host;
and by transplacental transmission of tachyzoites. Toxoplasma gondii can also be
transmitted by blood, organ transplant, or by ingestion, such as in unpasteurized
goat's milk (24).

Humans and dogs, in postnatal life, are usually infected by ingestion of sporulated
oocysts found in nature, or by ingestion of cysts in raw or poorly cooked meat of an
intermediate host. However, it is not known which of these routes are
epidemiologically more important. It is probable that the main sources of infection by
T. gondii for man may be different because of cultural and food habits (24). The
incidence of toxoplasmosis in urban areas can be related to environmental
contamination with oocysts. A direct measurement of this environmental
contamination by oocysts is unfeasible due to technical reasons. An interesting
alternative for measuring the T. gondii urban spreading is the seroprevalence in free-
living urban animals, once they are exposed to similar risks of Toxoplasma infection,
like humans (16).

Serological researches have indicated that up to 90% of dogs can be exposed to T.
gondii infection, and that they can be sharing with man the same sources of infection,
probably food (6). The prevalence of T. gondii in humans, dogs, cats, and other
animals from farms in the north of Parana State was studied. Considering titer 16 as
positive in the IFAT, anti-Toxoplasma gondii antibodies were found in 65.8% of
humans, 73% of cats, and 84.1% of dogs tested. The relationships human-canine,
human-feline, and canine-swine show some epidemiological significance, which may
be related to the possibility that those species share the same sources of infection,
suggesting food as a common factor for humans and dogs (9).

Rolling in or ingestion of cat feces, containing oocysts of T. gondii, by dogs could

contaminate the domestic environment, thus exposing their owners to infection (8). It
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was demonstrated that after ingestion of non-sporulated oocysts of T. gondii, these
can pass through the intestinal tract of dogs and be excreted in an infective stage,
meaning that dogs can act as mechanical vectors of the oocysts (15).

The aim of this study was to investigate the serological profile of healthy dogs to T.
gondii in the city of Botucatu, Sdo Paulo State, Brazil, and to compare the occurrence
of the infection in relation to sex, breed, and age.

The blood samples collected during the yearly campaign for anti-rabies vaccination,
which was done by the county health authorities together with the Department of
Veterinary Hygiene and Public Health, School of Veterinary Medicine and Animal
Husbandry (FMVZ), Sdo Paulo State University (UNESP), Botucatu, Sdo Paulo,
Brazil. Out of 45 stations, 14 were selected at random. The number of samples was
determined by considering an error factor of 10%, with a 95% confidence level. Out
of the 780 samples collected from apparently healthy dogs, 453 were from male
dogs, 327 from female dogs, 568 were from dogs without a defined breed, and 212
from pedigreed dogs, aged from 3 months to 20 years.

Sera were tested by IFAT for anti-Toxoplasma gondii IgG antibodies (3), using a
canine anti-IgG antibody conjugated to fluorescein isothiocyanate, kindly supplied by
the Center for Zoonosis Control of Sdo Paulo City Hall. In all tests, positive and
negative control sera were examined. Readings were carried out in a fluorescent
Zeiss microscope, model SH 250, considering positive the serum reacting at dilutions
equal or higher than 1:16.

The associations between the result of the serological exam and the epidemiological
variations were studied according to the Goodman test (11, 12) for contrast among
multinomial populations. For studying the existence of preferential systematized
distribution, according to categories of age, breed, and sex, the chi-square test was
used for sampling, with a significance level of 5% (22).

From the 780 samples, 258 (33.1%) showed anti-T. gondii antibodies. The most
frequent titer was 16, in 134 (52.6%) dogs, followed by titer 64, in 110 (42.4%), and
titer 256, in 14 (5.5%) dogs. There was no significant difference in the occurrence of
anti-T. gondii antibodies, with 146 (32.2%) male and 112 (34.3%) female reactors.
Statistical analysis demonstrated that there was a significant difference between the
groups of pedigreed dogs and without a defined breed. The animals without a
defined breed presented a higher prevalence (35.9%) than pedigreed dogs (25.5%).

In this study, the occurrence of infection was higher with age (Table 1).
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As demonstrated by seroepidemiological studies in different parts of the world, T.
gondii infection is common in dogs, with prevalence ranging from 20% to 91% (1, 2).
This study showed a lower prevalence of antibodies to T. gondii (33.1%) as
compared to other studies performed in Brazil, showing 91% (10), 63.8% (14), and
50.5% (16).

The literature shows variable values of prevalence that can be related to the dilution
and the tests used (2, 4, 13, 17, 18, 20, 21). These differences can be expected, due
to geo-climatical regional characteristics and epidemiological factors, such as
numbers of infected felines in the studied area, age and management of animals,
cultural aspects, and sanitary practices in the community (5).

With relation to the sex, there was no significant difference in the prevalence of
infection, which agrees with other studies (2, 4, 7, 10, 14, 18, 19, 23). On the other
hand, there was a significant difference regarding breed, with a higher prevalence in
dogs without defined breed, what is in agreement with other results (2, 17, 18). This
fact suggests that these animals are more exposed to risk factors of T. gondii
infection, such as contaminated food and cat feces, and to the social patterns of their
owner that can afford, or not, food of better quality and in more quantity for his/her
dogs (17).

The infection was higher with age (Table 1), and it is possible, because the ingestion
of raw or poorly cooked meat, containing cysts of T. gondii, increases with time (18,
23). Chances of infection can increase with age due to the higher exposition. Similar
results were observed by other authors (2, 4, 7, 10, 13, 18).

The results of this study suggest that infection by T. gondii is endemic in dogs of
Botucatu, S&o Paulo State, indicating that the parasite can be disseminated in the
urban area, demonstrating the risk to the human population, because both dogs and

man can be exposed to common sources of this infection.
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Table 1. Occurrence of anti-Toxoplasma gondii antibodies confirmed by indirect
fluorescent antibody test in dogs from Botucatu, Sdo Paulo State, Brazil, according to

age, in 2004.

Age (years) Samples Reactive samples
0.25-3.3 448 132 (29.5%)
3.4-6.6 192 71 (37.0%)
6.7-9.9 87 25 (28.7%)
10-13.2 32 16 (50.0%)
13.3-20 5 3 (75.0%)

No data 16 11 (68.7%)
Total 780 258 (33.1%)
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