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Occurrence of infection by Toxoplasma gondii in slaughtered swine

in the northwestern region of Parana, Brazil

Ocorréncia da infeccao por Toxoplasma gondii em suinos abatidos

na regiao noroeste do Parana, Brasil
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Abstract

This study aimed to determine the prevalence of Toxoplasma gondii in swine slaughtered in Ipora,
Northwest Parana state. Blood samples were obtained from 500 finishing swine. All animals were raised
under intensive farming; the blood samples were analyzed using the immunofluorescence antibody
test (IFAT). Animals with titers of >64 were considered positive for 7. gondii infection. Of the tested
samples, 63 (12.6%) were positive by IFAT; 58 (92.06%) of these showed titers of 64 (4.7%), with titers
256 and two (3.1%) titers of 1024. These pigs might be considered a source of 7. gondii infection for
humans.
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Resumo

O trabalho teve como objetivo determinar a soroprevaléncia de Toxoplasma gondii em suinos de um
matadouro frigorifico em Ipora, regido noroeste do Parand. Amostras sanguineas de 500 suinos de
terminag¢ao, provenientes de granjas de criagdo intensiva, foram processadas utilizando-se a Reagdo de
Imunofluorescéncia Indireta (RIFI). Os animais com titulo > 64 foram considerados positivos. Dentre
as amostras testadas, 63 (12,6%) foram positivas pela IFI. Sendo 58 (92,06%) com titulo 64 (4,7%)
com titulo 256 e duas (3,1%) com titulacdo 1024. Estes suinos podem ser considerados uma fonte de
infec¢do ao homem.
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Introduction

Toxoplasma gondii is an obligate intracellular
parasite of the genus Apicomplexa; it is known to
affect a wide range of hosts, including humans.
Estimates indicate that this coccidian parasite infects
one-third of the warm-blooded animal population
and is therefore an important pathogen of medical
and veterinary interest (KIM; WEISS, 2008).

Species of the Felidae family are the definitive
hosts of this parasite; they have a life cycle with
sexual and asexual stages (FRENKEL, 1973) and
play a key role in disease transmission in humans and
other animals, which contribute to the maintenance of
the agent in the environment (DUBEY et al., 2005).

This infection is transmitted to humans in three
main ways: the ingestion of tissue cysts in raw or
undercooked meat, the ingestion of oocyst spores,
and the transplacental route (FRENKEL, 1990). The
consumption of raw or undercooked pork infected
with 7. gondii involves a risk of toxoplasmic
infection in humans (DUBEY, 2009). The spread
of infection in humans is promoted by the high
prevalence of infection in domestic and wild animal
species, mainly in sheep and pigs (NAVARRO et
al., 1992).

Pork meat is the most consumed worldwide
and can therefore serve as a source of disease
transmission. Brazil is one of the largest pork meat
exporters, and the state of Parana emerges as the
third largest producer of pork meat in the southern
region, with a breeding stock representing 15%
of the national herd. The city of Toledo, in which
a higher number of seropositive animals were
found, has the largest herd of pigs in the state,
with 544,200 animals. Marechal Candido Rondon
is second on this list, with 324,000 animals. The
micro-region of Toledo has the third largest herd
in Brazil (BRASIL, 2012).

The prevalence of 7. gondii infection in pigs
throughout the world and in Brazil varies greatly

according to location, livestock category, presence
of technological improvements in farms, presence
of cats on farms, measures of rodent control on
properties, water management strategies used, food,
etc. (HILL et al., 2010; DUBEY, 2009).

In recent years, there has been an increase
in technology-dependent production of pork;
this might have contributed to a decrease in the
seroprevalence of infection in these animals.

This study aimed to determine the prevalence of
anti-7. gondii antibodies in pigs slaughtered in the
northwestern region of Parana, Brazil.

Materials and Methods
Study area and sampling

Samples were collected from 100 batches
of finishing pigs, five sample from each batch,
totaling 500 samples. All animals were raised
under intensive farming and were from towns in
the northern and northwestern region of Parana,
Brazil, in the following municipalities: Toledo,
Nova Santa Rosa, Maripa, Altonia, Marechal
Candido Rondon, Esperanca Nova, Ipord, Ouro
Verde do Oeste, Sao Pedro do Iguagu, and Séo
Jorge do Patrocinio. The slaughterer in which
the samples were collected is located in the
northwestern region of Parana and regulated by the
Federal Inspection Service (FIS).

Collection

Blood samples were collected from February
to October 2013 during slaughter in glass tubes,
identified, and kept under refrigeration until
they were brought to the laboratory. They were
centrifuged, and the serum was separated and
frozen for later use and maintained at a temperature
of -20°C until indirect immunofluorescence (IFI)
was conducted.
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Antigen preparation for immunofluorescence

The used for sensitization of

immunofluorescence slides was obtained from

antigen

T gondii RH strain and maintained in mice at the
Zoonoses and Public Health Laboratory at the State
University of Londrina.

Immunofluorescence technique

tested the indirect
immunofluorescence test (IFI) for the detection of
IgG class anti-7. gondii antibodies, according to the
technique described by Camargo (1973), by using
a specific anti-IgG serum for pig species. These
antibodies were produced by inoculating rabbits

and were conjugated to fluorescein isothiocyanate

Sera  were using

(Sigma-Chemical). In all the reactions, previously
reported positive and negative standard sera were
included. The analysis was conducted using the
NIKON immunofluorescence microscope. Animals
with titers >64 were considered positive. Serum
samples with reagents diluted 1:64 and 1:256 were
subjected to four-fold serial dilution to obtain the
highest positive dilution in IFI. The serum titer
was the reciprocal of the highest dilution that was
positive.

Results and Discussion

Of the total 500 samples tested, 12.6% were
positive, and 92.06%, 4.7%, and 3.1% had titers of
64, 256, and 1,024, respectively. The cities in which
positive animals were found are listed in Figure 1.

Figure 1. Micro-regions in west and northwestern Parana (detail). The highlighted cities represent Toledo: 22
seropositive (red); Nova Santa Rosa: 9 seropositive (purple); Maripa: 7 seropositive (blue); Altonia: 6 seropositive
(orange); Marechal Candido Rondon: 6 seropositive (yellow); Esperanga Nova: 4 seropositive (pink); Ipora: 3
seropositive (green); Ouro Verde do Oeste: 3 seropositive (gray); Sdo Pedro do Iguagu: 2 seropositive (brown); Sao

Jorge do Patrocinio: 1 seropositive (beige).
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The findings of this study are in agreement with
those of Carletti et al. (2005), who showed 2.6% of
positive animals among 395 animals evaluated from
13 slaughterhouses from various regions of Parana.
The authors also suggested decreased tendency
of the prevalence of toxoplasmosis in this species
due to the technological improvement of farms,
with a lower prevalence among finishing animals,
suggesting that the reduced length of stay of these
animals on the farm has decreased the likelihood of
infection by 7. gondii. Moura et al. (2007) found a
relative prevalence of 8.5% in slaughtered animals
in Guarapuava region (PR). However, Millar et
al. (2008) found 25.5% positive animals among
408 slaughtered animals from 25 municipalities in
the southwestern region of Parand. Therefore, the
regional characteristics of pig farming can greatly
contribute to the increase in infection rates.

In 1990, in the region of Londrina, Vidotto et
al. (1990) used the indirect immunofluorescence
reported 37.84%
animals from a total of 1,131 pigs from farms,

technique and seropositive
with no difference with regard to age. Navarro et
al. (1992) performed a bioassay technique in mice
and reported that 23 (19.6%) pig meat samples were
positive for the presence of cysts of 7. gondii from a
total of 117 samples obtained from slaughterhouses
in Londrina. Garcia et al. (1999) reported 24%
prevalence in Jaguapitd. Most of the studies were
conducted at farms with low levels of management
and technological improvement, i.e., subsistence
farming, with rudimentary facilities and usually
involving few animals, in direct contact with the
land ; the diet varied from cereals (maize), remains
of human food, and dead chickens. Further, 92.2%
of the titers were between 1:64 and 1:1,024, which
may be suggestive of a latent infection in these
animals.

In addition, in the northern region of Parana,
Tsutsui et al. (2003) observed 15.35% seropositivity
in a total of 521 samples that were divided into three
categories (boar, gilt, and sows). In this study, the
analysis of the variables showed that an intensive

farming system was a protective factor for the
presence of 7. gondii.

Piassa et al. (2010) found seropositive samples in
13.4% of animals slaughtered in the micro-region of
Toledo. The authors suggested a list of risk factors
and determined the following as protective factors:
the use of different employees according to farm
sector (which is directly related to technological
improvement and mechanization of farms), and
covering of water reservoirs meant for pigs. The
likelihood of finding seropositive animals was 10
times higher in farms where the water reservoir
was accessible to dogs, chickens, and rodents than
in those that had covered water reservoirs. Lack of
rodent control was associated with greater presence
of infected animals. Kijlstra et al. (2008) showed
reduced infected pigs raised on properties that had
rodent control management, emphasizing its role in
the maintenance of toxoplasmosis in the herd.

In Europe and North America, the technological
improvement of production reduced the prevalence
of T' gondii infection in young pigs (DUBEY, 2000;
TENTER et al., 2000), although older animals
(which are routinely used in the production of
sausages, salami, and cured beef) had a higher
prevalence (DUBEY, 2000). The risk of infection
from the consumption of sausages produced using
pig meat has been investigated in experimental
studies. In Brazil and the United States, raw meat
is usually derived from young animals, whereas
sausages are often produced using meat from
discarded animals that are usually older and,
according to the literature, most often infected
(DIAS et al., 2005; SILVA et al., 2010).

Taken together, our findings suggest a decrease
in the prevalence of swine toxoplasmosis, probably
due to sanitary improvements adopted in herds and
greater technological improvement of properties.
Although the consumption of pork in Brazil is
lesser than that in other countries, meat needs to
be adequately cooked in order to reduce the risk of
infection in humans.

Semina: Ciéncias Agrdrias, Londrina, v. 36, n. 3, suplemento 1, p. 1999-2004, 2015



Occurrence of infection by Toxoplasma gondii in slaughtered swine in the northwestern region of Parand, Brazil

Conclusion

Pigs raised and slaughtered in the northwestern
region of the State of Parana might be considered a
source of 7. gondii infection for humans.
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