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SUMMARY

Cats, as definitive host, play an important role in the transmission of Toxoplasma gondii. This study aimed to establish the
seroprevalence of anti-7. gondii immunoglobulins G and M, and determine the frequency of oocysts in the feces of the domestic cat
population in Rio de Janeiro, Brazil. We also aimed to study the association between 7. gondii infection and age, sex, breed, lifestyle,
diet and retroviral infection. A total of 108 cats were included in the study and fecal samples of 54 of those cats were obtained. Only
5.6% of the cats were seropositive for anti-7. gondii immunoglobulins using the indirect hemagglutination test. None of the 54 cats
presented oocysts in their fecal samples. Although not statistically significant, males, mixed-breed, free-roaming and cats aged two
years and older were found to be more exposed. Age, lifestyle and the use of litter boxes were found to play an important role as risk
factors. Anemia and retroviral infections were independent of 7. gondii infection. No antibodies were detected in the majority of cats
(94.4%), indicating that those cats had never been exposed to the parasite and, therefore, once infected, they could present the risk of

shedding large numbers of oocysts into the environment.
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INTRODUCTION

Toxoplasma gondii is a zoonotic intracellular protozoon parasite,
with a worldwide distribution, that can infect a variety of cell types from
a wide range of mammals and birds, including humans>!>22!, Cats are
the definitive host of 7. gondii and are therefore able to excrete oocysts.
Oocysts become infective after 48-72 hours in the environment®. The
sporulated oocyst may infect different intermediate hosts, which can
harbor infective tissue cysts'!.

Cats generally remain subclinical, but may develop nonspecific
clinical signs, including fever, weight loss, dyspnea, polypnea, jaundice,
abdominal discomfort, uveitis, retinochoroiditis and neurological
abnormalities®. In immunocompetent cats, 7. gondii infection typically
leads to latent infection, whereas immunosuppressed cats may develop
disseminated toxoplasmosis'*.

The use of serological tests to detect specific antibodies against 7.
gondii is the initial and primary method for indirect diagnosis and is
required for epidemiological studies®!>!°.

Seroprevalence has been estimated in a number of studies using
different tests and thresholds. Reported prevalence rates in cats from Brazil
range from 10.2 to 87.3%, varying with the cat’s age and lifestyle®*.

Serological diagnosis for 7. gondii infection in cats relies on the
detection of immunoglobulin M (IgM) and immunoglobulin G (IgG).
The presence of detectable IgM titers indicates active (or reactivated)
infection, while a single specific IgG titer indicates prior exposure to
antigens only®.

Since oocysts are small in size and are shed for a limited period, the
chance of detecting them is also small, with oocysts being detected in the
feces of < 1% of cats’. Furthermore, oocysts can be misdiagnosed if only
based on morphological key features, given their similarity in shape and size
to other coccidian parasites, such as Hammondia hammondi*. Confirmation
with Polymerase Chain Reaction (PCR) or by bioassay is needed’.

The aim of this study was to estimate the seroprevalence of anti-7.
gondii immunoglobulin G and immunoglobulin M, and the frequency of
oocysts in the feces of a domestic cat population in Rio de Janeiro, Brazil.
We also aimed to study the association between the 7. gondii infection
and age, sex, breed, lifestyle, diet and retroviral infection of the cats.

MATERIALS AND METHODS
Cats presented to a free spay-neuter program in Rio de Janeiro, Brazil,

were included in the study between May 2009 and August 2010, following
owners’ consent. Information, such as age, gender, breed, diet, access to
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the street, use of litter box and contact with other animal species, were
recorded for each animal.

Blood samples were obtained and an aliquot was stored in
anticoagulant [Ethylene diamine tetraacetic acid (EDTA)] for determining
the presence of anemia (hematocrit < 24%) and Feline Immunodeficiency
Virus (FIV)/Feline Leukemia Virus (FeLV) infection (Snap Combo, Lab.
Idexx). Another aliquot was allowed to clot and centrifuged for serum
removal, which was frozen at -20 °C until processing.

All serum samples were screened by indirect hemagglutination (Toxo
Hai, Lab Analisa Brasil) and those presenting hemagglutination at 1:16
were considered reactive. Reactive samples were then tested for IgM
(Toxo Hai, Lab Analisa Brasil). This test is simple in principle and widely
used in epidemiological surveys, although not as sensitive when compared
with other serologic tests, such as enzyme-linked immunosorbent assay
(ELISA) or indirect immunofluorescence (IFI)".

All cat owners were asked to collect fresh fecal samples, which
were stored in Raillet & Henry’s solution (formalin/acetic acid) until
processed. Fecal samples were examined by two flotation techniques:
saturated sugar solution'* and zinc sulphate solution'’.

Identification data, frequency of anti-7. gondii IgG and IgM, oocysts
and packed cell volume were recorded in a data bank and analyzed by
both chi-square (x*) and Fisher’s Exact Tests, using the Epiinfo 6.01
(CDC, Atlanta, USA) statistical package. The results were considered
significant when p < 0.05, with estimation of the 95% confidence interval.

RESULTS

A total of 108 cats were included in the study and 54 fecal samples
were obtained from these cats.

Only 5.6% of cats (6/108) were seropositive for IgG, thus having
been infected by 7. gondii. Three cats presented titers of 1:256, two had
titers of 1:128 and one cat presented a titer of 1:64. None of these six
cats tested positive for IgM. None of the 54 cats presented oocysts in
their fecal samples.

Although not statistically significant, males (8.82% - 3/34), purebred
(14.28% - 1/7), free-roaming (6.55% - 4/61) and cats aged two years and
older (15% - 3/20) were found to be more exposed than females (4.05% -
3/74), domestic shorthair (4.95% - 5/101), indoors (4.25% - 2/47) and cats
younger than two years of age (3.4% - 3/88), respectively. Five cats were
anemic (4.6%) and, among those, only one was seropositive. Toxoplasma
gondii infection was found to be independent of retroviral infection, since
1.85% of cats were infected with FIV (2/108) and 7.4% with FeLV (8/108),
and only one FeLV positive cat was seropositive for 7. gondii.

The use of sanitary litter boxes appears to prevent, given that all six
seropositive cats had never used them, according to owners’ information,
(x*= 5.88; p = 0.005), while 59.3% of the cats included in the study
(64/108) used litter boxes.

DISCUSSION

Only 5.6% of the cats were seropositive, while all other studies in

202

Brazil have found prevalence rates above 10%. In 2007, the authors
published a report on 7. gondii seroprevalence of an urban colony of
free-roaming cats in Rio de Janeiro. These animals were serologically
tested for 7. gondii antibodies, by indirect hemagglutination test and the
seroprevalence varied from 92% to 61%'®. Another survey including 41
free-roaming cats from urban areas of the city of Niter6i, RJ, concluded
that 24.4% of the cats were seropositive by the same test'>. When these
results are compared to the low rate detected in the present report, it can
be attributed to the characteristics of the feline populations included in the
studies, suggesting that pet-owned cats are most likely fed on processed
food, therefore being indirectly protected from 7. gondii infection.

It must also be mentioned that age played a role on the results
presented. Exposure to 7. gondii seems to be dependent upon time, as
would be expected. As cats grew older, their chances of becoming infected
increased. Lifestyle was found to play an important role as a risk factor,
given that free-roaming cats were able to predate intermediate hosts
and, therefore, become infected. Anemia and retroviral infections were
independent of 7. gondii infection and rare, suggesting that most cats
were well cared for. Since cats included in this study had their lifestyle
determined by their owners, it is possible that females were kept indoors
while males were allowed time in the outdoors, particularly when the
population included in the study had owners concerned with litters and
willing to avoid them. Another issue that may reflect the owners’ care
for the animals is the use of litter boxes. Well cared for cats have access
not only to good quality food and water, but also to a clean environment,
including litter boxes. As previously reported, the use of daily cleaned
litter boxes is recommended for all cats.

The fact that oocysts were not detected in any of the 54 samples
indicates that, although 7. gondii is widely spread and may be shed by
felids in large numbers during a short period of time, animals included in
the study had either never been infected (seronegative) or had eliminated
the parasite at one time and, by the time they had their fecal samples
collected and examined, the shedding period had ended. No antibodies
could be detected in the majority of cats (94.4%), indicating that these
cats had never been exposed to the parasite and therefore, if not properly
cared for, could be infected and present the risk of shedding large numbers
of oocysts into the environment.

Despite being a well-known parasite, 7. gondii remains a public
health problem worldwide. Therefore, veterinarians must be prepared
to elucidate questions and educate their clients pursuing a family
commitment with the environmental cleanliness and the care for their
pets.

RESUMO

Soroprevaléncia da infec¢io por Toxoplasma gondii (Nicole
& Manceaux, 1909) e a infecco por retrovirus em populacio
urbana de gatos domésticos (Felis catus, Linnaeus, 1758) no Rio de
Janeiro, Brazil

Os gatos, como hospedeiros definitivos, apresentam um papel
fundamental na transmissao do Toxoplasma gondii. Nosso estudo teve
como objetivo determinar a presenca de imunoglobulinas G e M anti-T.
gondii, e a frequéncia de oocistos nas fezes de uma populagao de gatos
domésticos do Rio de Janeiro, Brasil. Objetivou-se ainda estudar a
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associac¢ao da infec¢@o por 7. gondii com a idade, sexo, raca, estilo de
vida, dieta e infeccdo por retrovirus. Um total de 108 gatos foi incluido
no estudo e 54 amostras de fezes foram obtidas desses animais. Somente
5,6% dos gatos foram sororreagentes para 7. gondii, utilizando-se o teste
de hemaglutinacao indireta. Nenhum dos 54 gatos apresentou oocistos em
suas amostras fecais. Embora sem comprovagao estatistica, machos, sem
raca definida, com acesso livre as ruas e gatos com mais de dois anos de
idade tenderam a ser mais expostos ao parasito. Idade, estilo de vida e uso
de caixa de areia foram considerados importantes fatores de risco. Anemia
e infecgdo por retrovirus ndo apresentaram relacdo com infeccio por 7.
gondii. Nao foram detectados anticorpos na maioria dos gatos (94,4%),
indicando que esses gatos nunca foram expostos ao parasito e que, se
infectados, poderdo eliminar grande nimero de oocistos no ambiente.
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