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Abstract

Sanitary inspection of beef and pork meat has been the major tool for diagnosing animal cysticercosis and for 
preventing taeniasis in Brazil. The indigenous villages Jaguapiru and Bororo are located close to the urban area of the 
municipality of Dourados in the State of Mato Grosso do Sul, Brazil, where precarious basic sanitation conditions are 
observed. Both cattle and pigs are raised for self-consumption of meat and milk as well as for sale on the external market, 
generally without official sanitary inspection. In this study, 96 bovine carcasses and 117 pig blood serum samples from 
animals raised in these indigenous villages were evaluated for the presence of metacestodes by postmortem evaluation, 
and anti-Taenia sp. antibodies were investigated using the indirect ELISA test. Metacestode forms were observed 
in 18.7% of the bovine carcasses, and 9.4% of the pig serum samples were positive for anti-Taenia sp. antibodies. 
The occurrence of animal cysticercosis in the villages may favor the occurrence of this zoonosis in the indigenous 
populations. Enforcement of proper slaughter and sanitary inspection conditions are urgently needed for controlling 
the taeniasis-cysticercosis complex among the indigenous population. 
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Resumo

A inspeção sanitária da carne bovina e suína tem sido a principal forma diagnóstica da cisticercose animal e da 
prevenção da teníase no Brasil. As aldeias indígenas Jaguapirú e Bororó estão localizadas próximo à área urbana do 
município de Dourados-MS, com condições precárias de saneamento básico, onde bovinos e suínos são criados como 
fonte de alimento para consumo próprio, bem como para comercialização externa, geralmente sem inspeção sanitária 
oficial. Neste estudo, 96 carcaças bovinas e 117 amostras de soro de suínos, criados nas aldeias indígenas, foram 
avaliadas para a presença de formas metacestóides à inspeção sanitária e de anticorpos anti-Taenia sp. ao teste ELISA, 
respectivamente. Observaram-se 18,75% de positividade para cisticercose bovina e 9,4% para cisticercose suína. 
A ocorrência do complexo teníase-cisticercose nas aldeias pode favorecer a ocorrência desta zoonose na população 
indígena. Condições adequadas de abate e inspeção sanitária dos animais destas aldeias se fazem urgente para o controle 
do complexo teníase-cisticercose na população indígena.

Palavras-chave: Taenia saginata, Taenia solium, cisticercose, população indígena.

The taeniasis-cysticercosis complex is a cosmopolitan zoonosis 
that is highlyprevalent in the agricultural zones of Latin America, 
Asia and Africa (ALMEIDA et al., 2002). A human being acquires 
taeniasis by consuming raw or poorly cooked beef or pig meat or 
viscera containing larvae forms (metacestodes) of Taenia saginata, 
Taenia solium or Taenia asiatica, respectively. Humans can also 
act as an intermediate host when they ingest viable eggs from the 
environment and develop the metacestode forms of T. solium, 
particularly in the central nervous system (PAWLOWSKI; ALLAN; 

SARTI, 2005). Animal cysticercosis results in economic losses 
because of condemnation of carcasses or treatment leading to 
reduction of the meat value, in addition to the weight loss seen 
among infected animals (BARBOSA et al., 2003). 

Occurrence of animal cysticercosis has been evaluated using 
different detection methods in some Brazilian regions (PRATA, 
1982; SCHENK, M.A.M; SCHENK, J.A.P., 1982; BARRA; 
FERREIRA, 1983; UNGAR; GERMANO, 1992; REIS et al., 
1996; CARMO et al., 1997; SAKAI et al., 2001; FUKUDA et al, 
2003; GOTTSCHALK et al., 2006; SILVA et al., 2007) but not 
in indigenous villages. 

We undertook an evaluation of the occurrence of cysticercosis in 
the cattle and pig populations in two indigenous Brazilian villages 
located at the “Francisco Horta Barbosa” indigenous reserve, 
which is 5 km away from the urban center of the municipality of 
Dourados, MS, Brazil (22° 13’ 16’’ S and 54° 17’ 01’’ W).
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This area consists of 3,500 ha divided into two distinct regions: the 
villages of Jaguapiru and Bororo, with 4,404 and 4,608 inhabitants 
respectively. The reserve had 1,926 homes in 2003 and only 
35% of these had an indoor plumbing water net and only 8% 
of those had toilets with sewage disposal facilities (FUNASA, 
2003). Cattle and pigs are raised mainly for the communities’ 
own consumption of meat and milk and, to a lesser extent, to 
put on the external market. A previous survey conducted by the 
Department of Agricultural Inspection and Protection of the 
State of Mato Grosso do Sul (IAGRO, technical information) 
established that there were 738 heads of cattle in these villages, with 
additional presence of pigs, which were usually reared around the 
homes without restriction. These factors may favor transmission 
of the taeniasis-cysticercosis complex inside the villages as well 
as in the metropolitan region of Dourados, MS, due to trading 
of beef and pig meat.

This study was approved by the Ethics Committee of the School 
of Veterinary Medicine and Animal Science at UNESP, Botucatu 
campus, and by the Department of Agricultural Inspection and 
Protection of the State of Mato Grosso do Sul, Brazil. 

The presence of bovine cysticercosis was evaluated by postmortem 
inspection of 96 crossbreed animals of both sexes and between 
2 and 9 years of age. Nine of them were slaughtered at the 
village and inspected in the field; 17 were slaughtered at a private 
slaughterhouse in Bataipora and 70 animals were slaughtered at 
another private slaughterhouse in Pedra Bonita. The minimal 
sample size was defined assuming normal distribution, prevalence 
of 5, 95% confidence level and absolute precision of 5%. Routine 
sanitary inspection of the carcasses for metacestode forms of Taenia 
saginata was performed on cuts from the masseter muscle, tongue, 
diaphragm and heart, and these inspections followed the Brazilian 
Ministry of Agriculture norms (BRASIL, 2007). 

The presence of anti-Taenia sp. antibodies was tested to 
evaluate swine cysticercosis in the entire pig population present at 
that time, since postmortem evaluation was not possible because 
of logistical problems. Indirect ELISA testing was performed in 
accordance with Nunes et al. (2000) with the use of vesicular 
fluid from T. saginata metacestodes as the antigen. Blood samples 
were taken from the jugular vein of 117 crossbred pigs of up to 
9 months of age, originating from 13 owners. Serum samples 
were conserved at –20 °C until processing. 

The presence of metacestode forms of T. saginata was observed 
in 18.8% (18/96) of cattle tested during sanitary inspection. Of 
these, 6.2% (6/96) had live metacestodes and 12.5% had calcified 
forms. This prevalence was higher than in most previous reports 
from other authors on cattle from the State of Mato Grosso 
do Sul. Schenk, M.A.M. and Schenk, J.A.P. (1982) observed 
positivity of 1.0%, Barra and Ferreira (1983) reported that 3.9% 
of the slaughtered cattle presented cysticercosis and Carmo et al. 
(1997) observed positive findings in 1.4%. In addition to these 
authors, who analyzed data from the same State as the indigenous 
villages we studied, Ungar and Germano (1992) found positive 
rate of 3.9% in Presidente Prudente, SP, which is a city near to 
the border of Mato Grosso do Sul; Reis et al. (1996) analyzed data 
from slaughterhouses in the State of Minas Gerais over a 15-year 
period and observed a maximum positive rate of 4.0%; Almeida 
et al. (2002) found a positive rate of 7.0% in slaughtered cattle in 
Uberlândia, State of Minas Gerais; Fukuda et al.(2003) observed 
a positive rate of 4.3% for cysticercosis in slaughtered cattle in the 
State of São Paulo; and Falavigna-Guilherme et al. (2006) observed 

9.3% of positivity in cattle slaughtered in Sabáudia, Paraná State. 
It is noteworthy that most of the abovementioned studies were 
conducted using sanitary inspection data from slaughterhouses 
dealing with animals raised for commercial purposes. This made 
comparison very difficult, since our results were from cattle raised 
mainly for the communities’ own consumption. These cattle were 
raised in a poor sanitary environment that certainly influenced the 
higher prevalence. Moreover, the age of the cattle (mean of 7 years) 
also influenced the results in the present study, given that longer 
lifetimes increase the risk of acquiring infection. The age of the 
cattle may also have had an influence on the higher percentage of 
calcified cysticercosis observed (12.5%), compared to Almeida et al. 
(2002) who observed a 4.3% prevalence of calcified cysticercosis 
in a study carried out at slaughterhouses under Federal Sanitary 
Inspection in Uberlândia, State of Minas Gerais.

One hundred and seventeen swine serum samples were 
analyzed for the presence of anti-cysticercosis antibodies and 9.4% 
(11/117) of these samples were positive by ELISA test. This rate 
of positivity is lower than the one observed by Sakai et al. (2001) 
who also evaluated the presence of anti-Taenia sp. antibodies in 
freely raised pigs in Jequié, BA, and observed that 23.5% were 
positive; and by Gottschalk et al. (2006), who observed that 
20.5% of the pigs raised for the producers’ own consumption 
in Registro, SP, were positive. This higher incidence of positive 
findings can be ascribed to differences in the animals’ ages, since 
most of the samples evaluated in the present study were from 
pigs up to 9 months of age, i.e. younger than the animals in the 
quoted studies. These populations also lived in areas with poor 
basic sanitation, particularly regarding the disposal of human 
waste, conditions comparable to the ones observed in the present 
study, albeit not from indigenous villages.

Although sanitary inspection programs in Brazil have increased 
over the recent decades, the poor basic sanitary conditions of 
Brazilian populations in agricultural and urban fringe areas 
leads to backyard piggery practices, with pigs raised for meat 
self-consumption or for sale within the community, without any 
sanitary inspection. Such practices may favor persistence of the 
taeniasis-cysticercosis complex, particularly where basic sanitation 
conditions are precarious (PFUETZENREITER; ÁVILA-PIRES, 
2000; SCIUTTO et al., 2000; FLISSER; RODRÍGUEZ-CANUL;  
WILLINGHAM III, 2006), like the conditions observed in the 
Jaguapiru and Bororo villages. 

This evidence of cysticercosis occurrence in cattle and pigs 
raised in the indigenous villages, which constitute a vulnerable 
population, may favor the occurrence of this zoonosis within the 
villages. Results suggest that there is an urgent need to enforce 
proper slaughter conditions and sanitary inspection of cattle and 
pigs raised in these villages, in order to decrease the risk of the 
indigenous population acquiring taeniasis and cysticercosis. 
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