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Occurrence of anti-Toxoplasma gondii antibodies in cattle
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Abstract

This study aimed to estimate the occurrence of anti-Toxoplasma gondii antibodies by means of the Indirect
Immunufluorescent Antibody Assay (IFAT) in cattle and pigs from slaughterhouses in two municipalities in the State
of Rio de Janeiro. IgG anti- 7. gondii antibodies was found in 1.96% (9/459) of the cattle and 7.64% (31/406) of the
pigs, without any positive association (p > 0.05) with risk factors for transmission and seropositivity. Taking the cutoff
point of IFAT 3 1:64, titers of 64 and 256 were detected, suggesting chronic infection. Despite the low prevalence rates
found for cattle and pigs, these indicated environmental contamination in the municipalities investigated, biosafety
failures at the technified pig farm evaluated and the possibility of human and animal infection through eating raw or
undercooked meat from these animals.

Keywords: Toxoplasma gondii, cattle, pigs, seroprevalence.

Resumo

Este trabalho objetivou estimar a ocorréncia de anticorpos anti- Toxoplasma gondii por meio da Reagio de
Imunofluorescéncia Indireta (RIFI) em bovinos e suinos de abatedouros de dois municipios do Estado do Rio de Janeiro.
Anticorpos IgG anti- 7" gondii foram encontrados em 1,96% (9/459) dos bovinos e em 7,64% (31/406) dos suinos, sem
associagdo positiva (p > 0,05) em relagdo aos fatores de risco de transmissdo e a soropositividade. Considerando-se o
ponto de corte (RIFI ? 1:64), foram detectados os titulos de 64 e 256, sugestivos de infecgao cronica. Apesar de baixas,
as prevaléncias encontradas para bovinos e suinos indicaram contamina¢io ambiental nos municipios avaliados, falhas
na biosseguranga da granja tecnificada de suinos e a possibilidade de infec¢io humana e animal pela ingestdo da carne

crua ou mal passada desses animais.

Palavras-chave: Toxoplasma gondii, bovinos, suinos, soroprevaléncia.

Toxoplasmosis is a widely distributed protozoan disease
around the world, caused by Zoxoplasma gondii. It affects a large
variety of vertebrate animals, including mammals and birds
(AMENDOEIRA et al., 1999; MILLAR et al., 2008).

Pigs become infected mainly through ingestion of oocysts
that are eliminated in the feces of cats that live on farms. Cat
feces contaminate animal feed, the soil and water. Pigs can also
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become infected across the placenta (GAMBLE et al., 1999). Cattle
become infected mainly through consumption of fodder and water
contaminated with sporulated oocysts (MILLAR et al., 2008).
The seroprevalence among production animals signals the
problem in rural regions, since these animals are in direct contact
with the environment for long periods (BONNA et al., 2006;
MURARO et al., 2010). The aim of this study was to
investigate occurrences of IgG anti- 7. gondii, using the Indirect
Immunufluorescent Antibody Assay (IFAT), as described by
Camargo (1964), in cattle and pigs slaughtered in two municipalities
in the State of Rio de Janeiro. For this, a cross-sectional descriptive
study was conducted on 865 animals from slaughterhouses certified
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by the sanitary inspection service of the State of Rio de Janeiro,
using cattle from the municipality of Quissama (22° 06’ 24” S
and 41° 28’ 20” W) and pigs from the municipality of Petrépolis
(22°30° 18”7 S and 43° 10’ 44” W).

The sample was estimated by means of the Epi-Info software,
version 3.5.1 (CDC, 2008), based on the total population of the
herd of each species in each municipality, according to data from
the IBGE (2008). The reference point taken was an expected
prevalence of 50%, with a 95% confidence interval and absolute
error of 0.05.

After a free and informed consent statement was signed by the
individuals with technical responsibility for the slaughterhouses,
459 blood samples were collected from cattle and 406 from pigs,
and these were sent to the Toxoplasmosis Laboratory of IOC/Fiocruz
for storage at —20 °C. For the IFAT, the samples underwent serial
fourfold dilutions down to 1:4096, and samples with titers > 64
were considered positive in cattle (DAGUER et al., 2004) and
in pigs (CARLETTT et al., 2005).

For the statistical analyses, Pearson’s chi-square test with
Yates correction or Fisher’s exact test was used. The results were
considered significant when p < 0.05. This study was approved
by the Ethics Committee for Animal Use (CEUA), at Fiocruz,
under protocol P-520/08 and license L-006/09.

The occurrence rate of IgG anti-7. gondii antibodies in the
cattle was 1.96% (Table 1), which was similar to what was
observed by Gondim et al. (1999) in Brazil (1.03%), through
using the latex agglutination test (LAT) with a cutoff point of 1:64.
Other frequencies have also been described, going from 11.0
to 71.0%, using methodologies like the immunoenzymatic
test (ELISA) and IFAT, with the same cutoff point in the latter
(MEIRELES et al., 2003; SANTOS et al., 2009). In other
countries, the ranges observed (from 0 to 91.0%) may be related
to the use of different cutoff points in IFAT, i.e. 1:25 or 1:128
(MORE et al., 2008; SHARIF et al., 2007), or to different
methodologies.

The only titer found in the cattle was 64, which corroborated
the findings of Gondim et al. (1999). It has been suggested that low
antibody titers would indicate chronic infection, with the presence
of tissue cysts (DAGUER et al., 2004). No statistically significant
differences in relation to sex were observed (p Fisher = 0.10).

In the pigs, the occurrence rate of IgG anti-7. gondii
antibodies was 7.64% (Table 1), which is concordant with the
studies by Garcia-Vasquez et al. (1993) in Mexico (8.90%)
and Suaréz-Aranda et al. (2000) in Brazil (9.60%), who used
ELISA. In Brazil, ranges from 1.11 to 65.80% (SOUZA, 1995;
BONNA et al., 2006) and in other countries from 5.0 to 47.40%
(DUBEY, 1985; GAMBLE et al., 1999) have already been described,
using the methods of indirect hemagglutination (IHA), IFAT, dye
test (DT) and modified agglutination test (MAT).

Variations in seroprevalence around the world may be attributed
to differences in ecosystems, serological tests or cutoff points.

The serological titers found in the pigs (Table 1) suggest that
chronic infection was present, and these observations were similar
to those of Carletti et al. (2005). The lack of statistically significant
difference ()? = 1.01; p Yates = 0.31) in occurrences of infection
due to 7 gondii in relation to sex (Table 2) was also observed
by Souza (1995), since both genders were exposed to the same
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Table 1. Occurrences of IgG anti- 7. gondii antibodies detected by
means of IFAT, with the respective titers, in serum from cattle and
pigs from two municipalities in the State of Rio de Janeiro, Brazil.

Species Ne of Ne of reactive 95% confidence
samples samples interval
examined  Titer Ne° %

Cattle 459 64 9 1.96 0.9-3.69%

Pigs 406 Total 31 7.64 5.25-10.66%

64 29 7.14
256 2 0.49

Table 2. Occurrences of IgG anti-7. gondii antibodies detected
by means of IFAT, according to sex, in cattle and pigs from two
municipalities in the State of Rio de Janeiro, Brazil.

Species Sex
Male Female
Neof Neof % Neof  Neof %
samples reactive samples reactive
samples samples
Cattle 280 8 2.86 179 1 0.56
Pigs 194 18 9.28 212 13 6.13

Cattle: p Fisher = 0.10; Pigs: * = 1.01, p Yates = 0.31.

risk factors. The pigs’ ages (from four to six months) may have
contributed towards the low occurrence of antibodies, because
the short time for which they remained on the farm may have
diminished the likelihood of infection (CARLETTT et al., 2005).
Moreover, improvements in hygiene and sanitation, use of
manufactured feed, rodent control and control over access by
cats may also have contributed to this (GAMBLE et al., 1999;
SUAREZ-ARANDA et al., 2000). The pigs came from a technified
farm with intensive husbandry, and they consumed treated feed
and drinking water. There were no reports of the presence of cats
living together with the cattle and pigs evaluated.

Comparing the observed occurrences in these two species,
the results corroborated the findings of Dubey (1985). Both beef
and pork may contain viable cysts in the tissue, and these are
sources of infection for humans if consumed raw or undercooked,
as are processed meats (MILLAR et al., 2008). Factors such
as susceptibility, management of husbandry, environmental
contamination and the dietary habits of each species may have
influenced the results. Prevention of infection in these animals is
based on adopting good production practices.
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