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RESUMO.- [Abortos por Neospora caninum em ovinos 
em Mato Grosso do Sul.] Neospora caninum é um proto-
zoário que tem o cão como hospedeiro definitivo e, bovi-
nos, ovinos, caprinos e equinos como hospedeiros inter-
mediários. Nestas últimas espécies pode provocar abortos 
e infecções neonatais. Este trabalho é o primeiro relato de 
aborto em ovinos associado com N. caninum no Mato Gros-
so do Sul. Os dados epidemiológicos foram obtidos através 

Sheep abortion associated with Neospora caninum in  
Mato Grosso do Sul, Brazil1

Ana Paula Pinto2, Flávia B. Bacha2, Bethania S. Santos2, David Driemeier3, Nadia 
A.B. Antoniassi3, Nickolly L.K. de Sá Ribas2 and Ricardo A.A. Lemos4*

Abstract.- Pinto A.P., Bacha F.B., Santos B.S., Driemeier D., Antoniassi N.A.B., Ribas N.L.K.S. 
& Lemos R.A.A. 2012. Sheep abortion associated with Neospora caninum in Mato Gros-
so do Sul, Brazil. Pesquisa Veterinária Brasileira 32(8):739-742. Departamento de Pato-
logia, Universidade Federal de Mato Grosso do Sul, Campo Grande, MS 79074-460, Brazil. 
E-mail: lap.famez@ufms.br

Canids are the main hosts of Neospora caninum, but cattle, (sheep, goats and horses 
may serve as intermediary hosts. N. caninum infection of pregnant intermediary hosts may 
provoke abortion and neonatal infections. This study is the first to report lamb abortion 
associated with N. caninum in Mato Grosso do Sul. Epidemiological data were obtained 
from interviews with sheep producers. For microscopic examination, fragments of diffe-
rent organs removed from 4 sheep fetuses, aborted and necropsied, were fixed in 10% 
formaldehyde, embedded in paraffin and subjected to the hematoxylin-eosin staining pro-
tocol and immunohistochemistry (IHC) to test for N. caninum and Toxoplasma gondii. The 
abortion outbreak studied was reported from a herd of 268 Santa Inês sheep (including 
186 pregnant ewes), with 10 abortion cases in the last third of gestation. Four fetuses were 
examined, 3 from a same ewe. At necropsy, one fetus exhibited crackling in the lung and all 
its organs were reddish. Histological findings detected mononuclear cell infiltrates among 
myocardium fibers and around blood vessels, in addition to circular structures with ba-
sophilic points resembling protozoans. IHC tests revealed strongly positive staining for N. 
caninum and weakly positive for T. gondii, characterizing N. caninum infection.
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de entrevistas com o proprietário dos animais. Quatro fetos 
foram necropsiados, dos quais foram colhidos fragmentos 
de diversos órgãos fixados em formol a 10%, incluídos em 
parafina, processados pela técnica usual de hematoxilina e 
eosina e também foi realizada imuno-histoquímica para N. 
caninum e Toxoplasma gondii. O surto ocorreu em um re-
banho constituído por 268 ovinos da raça Santa Inês, des-
tes 186 eram fêmeas prenhes, no terço final de gestação e 
10 abortaram. Dos quatro fetos analisados, três eram da 
mesma fêmea, sendo um de menor tamanho. À necropsia 
o pulmão de um dos fetos estava crepitante e todos os ór-
gãos estavam avermelhados. Os achados histológicos foi 
infiltrado mononuclear entre as fibras do miocárdio e ao 
redor dos vasos, além de estruturas circulares compostas 
por pontilhados basofílicos semelhantes a protozoários. A 
IHQ revelou marcação fortemente positiva para N. caninum 
e fracamente positiva para T. gondii, caracterizando infec-
ção por N. caninum.
TERMOS DE INDEXAÇÃO: Abortos, ovinos, Neospora caninum.
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INTRODUCTION
Neospora caninum is an obligatory intracellular protozoan 
from the phylum Apicomplexa, family Sarcocystidae and 
subfamily Toxoplasmatinae that causes neosporosis. This 
subfamily includes 3 other genera: Toxoplasma, Hammondia 
and Besnoitia (Mugridge et al. 1999). Dogs (McAllister et al. 
1998) and coyotes (Gondim et al. 2004) are definite hosts of 
N. caninum, but other animals such as cattle, sheep, goats, 
horses and cervids may serve as intermediary hosts (Barr 
et al. 1992). This protozoan can be transmitted by the trans-
placentary route or by ingestion of oocysts eliminated by 
the definite hosts (Dubey et al. 1996, McAllister et al. 1996).

Canine neosporosis is characterized by encephalitis 
and myositis (Dubey et al. 1988). In cattle, sheep and go-
ats, N. caninum is known to cause abortion and premature 
birth (Andersonet al. 1991, Barber et al. 1997, Morales et 
al. 2001, Garcia-Vazquez et al. 2002, Dubey 2003). These 
abortions are likely caused by parasite migration to the fe-
tal chorionic epithelium and placental blood vessels, which 
develop vasculitis, thrombosis and necrosis in the placen-
tome (Buxton et al.1998).

Spontaneous neosporosis in sheep, confirmed by immu-
nohistochemistry, was first recorded in the United Kingdom 
in 1990 and resulted in the death of the infected lamb one 
week after birth (Dubey et al. 1990). In fact, according to the 
stage of gestation at infection time, neosporosis in sheep can 
cause abortion, fetal mummification, embryo resorption, 
stillbirth, and the birth of weak or apparently healthy but 
congenitally infected offspring (McAllister et al. 1996, Bux-
ton et al. 1997, 1998, Hässig et al. 2003). In contrast to that 
observed in lambs sheep with toxoplasmosis, abortions cau-
sed by neosporosis occur repeatedly, showing that immunity 
is not achieved after primo-infection (Jolley et al. 1999).

Neosporosis diagnosis can be obtained by combining 
herd history data (especially reproductive failures), cli-
nical signals and laboratory tests such as histopathology 
(Otter et al. 1995), immunohistochemistry (Lindsay & Du-
bey 1989) and polymerase chain reaction (PCR). Parasite 
detection in the tissues can be difficult because of its dis-
tribution, and serological tests are therefore a good alter-
native for diagnosis purposes. The main serological tests 
used are RIFI (Indirect Immunofluorescence Reaction) 
and ELISA (Andreotti et al. 2002), but they are indicated to 
assess previous exposure to the pathogen and herd infec-
tion risk rather than to diagnose N. caninum as the cause of 
abortion(Munhoz 2009). In histological examinations, ne-
osporosis can be characterized in the different animal spe-
cies by mononuclear cell infiltrates, especially in the heart, 
skeletal muscles and liver (Anderson et al. 1991, Dubey& 
Lindsay 1996). In the brain, cysts and tachyzoites of N. ca-
ninum can be observed in addition to multifocal nonsuppu-
rative encephalitis with small foci of necrosis (Dubey & Lin-
dsay 1996). Because of the similar symptoms, neosporosis 
diagnosis can be confused with that of toxoplasmosis.

The losses provoked by neosporosis in sheep farming 
have yet to be assessed. However, as in cattle farming, they 
may be related to abortion, reduction in animal value, increa-
se in interparturition interval, infertility and decrease in milk 
production (Trees et al. 1999). Neosporosis in Brazil was de-

tected in many animal species (Toscan et al. 2010, Teixeira 
et al. 2010, Silva et al. 2010,Camillo et al. 2011, Varaschin et 
al. 2011), but its association to abortion was found only for 
cattle (Gondim et al. 1999, Corbellini et al. 2000, Corbellini 
2001, Pescador et al. 2007). In an attempt at filling this gap, 
the present study aims to describe sheep abortions caused 
by N. caninum in the state of Mato Grosso do Sul, Brazil.

MATERIALS AND METHODS
The study investigated Neospora caninum occurrence in she-
ep fetuses from a sheep herd in Aquidauana (-20°04’47.9” S, 
-55°21’42.8” W), MS, Brazil, where an abortion outbreak was 
recorded. Along with clinical examination of the sheep fetuses, 
epidemiological data were provided by the sheep farmer. Four fe-
tuses were necropsied at the Laboratory of Pathological Anatomy 
(LAP) of the Federal University of Mato Grosso do Sul (UFMS). 
Fragments of fetus organs were fixed in 10% formaldehyde, em-
bedded in paraffin and stained with hematoxylin-eosin protocol.

Heart and brain fragments of two fetuses were prepared to 
be examined by immunohistochemical (IHC) procedures for N. 
caninum and for Toxoplasma gondii determination (for differen-
tial diagnosis) at the Sector of Veterinary Pathology of the Federal 
University of Rio Grande do Sul. The same protocols were used to 
detect N. caninum and T. gondii, except for the primary polyclonal 
antibodies used, which were anti-N. caninum (VRMD) and anti-
-T. gondii (VRMD), respectively, both diluted at 1:1000. After the 
fragments were subjected to decreasing concentrations of xyle-
ne and alcohol, they were kept in 3% hydroperoxide for 15 min, 
at room temperature. Antigen retrieval was obtained with frag-
ment immersion in 0.1% trypsine for 10 min at 37°C, followed 
by incubation in citrate buffer solution for 2 min in a microwave 
oven (maximum power). Unspecific reactions were blocked with 
fragment immersion in 5% defatted milk (Molico®) for 15 min. 
The primary antibody was incubated at 37°C for 60 min using the 
avidin-biotin peroxidase protocol modified with the LSAB-HRP 
Kit (Dako). For visualization, the fragments were kept in 3,3 dia-
minobenzidine (DAB)chromogen for 10 min. The cuts were coun-
terstained with hematoxylin.

RESULTS
The abortion outbreak occurred in a Santa Inês herd of 268 
sheep (186 of these pregnant ewes in the last third of ges-
tation), resulting in 10 abortions. The farmer also reared 
23 dairy cows, but they did not show any reproductive fai-
lures. The sheep had contact with two dogs.

From the four fetuses evaluated in this study, three were 
produced by a same ewe (one individual smaller than the 
other two). At necropsy, two fetuses (from a same ewe) 
were in the advanced autolysis stage, which precluded ma-
croscopic and histological examinations. One of the fetuses 
evaluated macroscopically did not exhibit significant alte-
rations, and the other exhibited crackling in the lung and all 
its organs were reddish.

 Histological findings were similar in the two fetuses 
evaluated. They showed slight to moderate mononuclear 
cell infiltrates among the myocardium fibers and around 
blood vessels, in addition to basophilic rings or spots re-
sembling protozoans. The brain fragments had diffuse 
gliosis associated to mononuclear cell focuses. One of the 
samples had brain cysts similar to those of N. caninum or T. 
gondii. In the brain and heart fragments of the two fetuses, 
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IHC tests revealed strongly positive staining for N. caninum 
and weakly positive for T. gondii, characterizing N. caninum 
infection (Fig.1).

Diffuse gliosis associated to mononuclear cell foci found 
in the brain fragments was not as severe as described by 
Bishop et al. (2010), who observed, in addition to these 
lesions, necrosis and edema at the rostral colliculi in the 
midbrain of sheep fetuses infected by N. caninum. Dubey 
& Lindsay (1990) described brain hemorrhage. In goat fe-
tuses, Eleni et al. (2004) observed nonsuppurative menin-
goencephalitis and multifocal necrosis associated with N. 
caninum cysts in the cortex area. Histological consequences 
of N. caninum infection in heart and brain of cattle fetuses 
are similar to those described for the sheep fetuses investi-
gated in present study (Corbelliniet al. 2000, Pescador et al. 
2007, Cabral et al. 2009).

The main differential diagnosis of neosporosis is toxo-
plasmosis. Brain lesions caused by toxoplasmosis are con-
gestion, malacic areas, occurrence of cysts and tachyzoites, 
microgliosis and moderate lymphoplasmocitary infiltra-
te, fibrinous microthrombosis and moderate diffuse lym-
phocytic meningitis. Another consequence of toxoplasmo-
sis for sheep is a high abortion rate (Motta et al. 2008).

Other minor pathogens that cause sheep abortion are 
Listeria monocytogenes, Chlamydophyla abortus, Campylo-
bacter fetus, Brucella ovis, Salmonella abortus, Parainfluen-
za 3 and mucosal disease virus (Riet-Correa et al. 2007).

IHC is a specific and sensitive technique that, combined 
with histological examination, considerably improves diag-
nostic accuracy. In the case of infections by protozoans such 
as N. caninum, IHC assays are particularly useful because 
histological examinations may fail to detect cysts and ta-
chyzoites. In addition, histological lesions caused by N. ca-
ninum are difficult to differentiate from those caused by T. 
gondii, and IHC is therefore necessary to confirm diagnosis. 
One disadvantage of IHC is that polyclonal antibodies such 
as those used here can cross-react with nontarget antigens. 
Nevertheless, in the present study, diagnosis of N. caninum 
infection was based on the staining intensity of IHC tests, 
which was strongly positive for this protozoan and weakly 
positive for T. gondii.

This is the first description of neosporosis in sheep fe-
tuses as the primary cause of abortion in Brazil. Although 
the data obtained are insufficient to assess the magnitude 
of reproductive losses caused by this pathology and its im-
pact on sheep farming in Brazil, Neospora caninum must be 
considered a potential agent of sheep abortion.
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