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Abstract

Neospora caninum is a coccidian protozoan that affects cattle worldwide causing economic losses. To 
survey the frequency of anti-N. caninum antibodies in dairy herds in the municipality of Parauapebas, 
Southeast of Pará, samples of 465 sera from 45 farms were subjected to indirect immunofluorescence 
assay (cutoff 1:100). Anti-N. caninum antibodies were found with a frequency of 13,33% with the 
following titer distribution: 27 (43,55%) for titer 100; 14 (22,58%) for 200; 16 (25,80%) for 400, and 
5 (8,07%) for 800; no serum titers more than 800 was noted, but at least one positive animal was 
present in most farms. The highest frequency occurred among females, with no significant difference 
in frequency between the sexes (Fisher exact test = 0,59, P = 0,99); 2-year-old animals had the highest 
frequency, although their numbers were lesser than those aged >5 years, with no significant difference in 
frequency between the age groups (χ2 = 2,1, P = 0,71). No significant difference was observed between 
the frequency and occurrence of abortion (χ2 = 2,3, P = 0,13) and frequency and presence of dogs in the 
farms (χ2 = 0,26, P = 0,60). Actions toward health monitoring are recommended to prevent the entry of 
new sources of N. caninum and to control its spread within herds.
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Resumo

Neospora caninum é um protozoário coccídio de difusão mundial que causa prejuízos econômicos no 
criatório. Para levantar a frequência de anticorpos anti-N. caninum em rebanhos leiteiros no município de 
Parauapebas, Região Sudeste do Estado do Pará, 465 amostras de soros procedentes de 45 propriedades 
foram submetidas à reação de imunofluorescência indireta (ponto de corte 1:100). Foi determinada a 
frequência de 13,33% de anticorpos anti-N. caninum com a seguinte distribuição de títulos: 27(43,55 
%) no título 100; 14 (22,58 %) no 200; 16 (25,80%) no 400 e 5 (8,07 %) no 800, nenhum soro com 
título >800 e pelo menos um animal positivo na maioria das propriedades. A maior frequência ocorreu 
entre as fêmeas, sem diferença significativa na frequência entre os sexos (Teste exato de Fisher=0,59, 
P=0,99); animais de dois anos apresentaram a maior frequência, embora seu número fosse menor que os 
de idade >5 anos, sem diferença significativa na frequência entre faixas etárias ((χ2=2,1, p=0,71); não foi 
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observada diferença significativa entre frequência e ocorrência de aborto (χ2=2,3, p=0,13) e frequência 
e presença de cães nas propriedades (χ2=0,26, p=0,60). Ações de vigilância sanitária são recomendadas 
para prevenir a entrada de novas fontes de N. caninum e controlar sua difusão nos rebanhos. 
Palavras-chave: Neosporose, Neospora caninum, bovinos leiteiros, Amazônia Brasileira, RIFI

Introduction

Neosporosis, a disease of economic and 
worldwide significance, is caused by Neospora 
caninum, and it affects livestock and animals such as 
carnivores and other wildlife (DUBEY; LINDSAY, 
1993; DUBEY, 2003). N. caninum is a complex 
protozoan coccidia and an obligate intracellular 
parasite. Dog and coyote are the definitive hosts of 
this parasite, and cattle are its intermediates hosts 
(TAYLOR; WEBSTER, 1998; DUBEY, 2003; 
GONDIM; MCALLISTER; ZEMLICKA, 2004). 

N. caninum occurs in the United States, Canada, 
UK, Australia, and other countries such as Brazil, 
and is associated with reproductive disorders, early 
disposal of animals, and reduced milk production, 
resulting in marked economic losses in the 
livestock industry (FARIAS, 2002; DUBEY, 2003; 
CORBELLINI, 2005).

In Brazil, N. caninum infection was detected 
in cattle, sheep, goats, and buffaloes (AGUIAR et 
al., 2005; VOGEL et al., 2006; VARASCHIN et 
al., 2011), and in buffalo and cattle, in particular, 
in the state of Pará (MINERVINO et al., 2007; 
SILVA et al., 2010). However, there is no record of 
its occurrence among dairy cattle in the southeast 
region of this state, which is the most important 
dairy region (FREITAS, 2001) and new agricultural 
frontier in the Amazon.

Considering the movement of animals in the 
southeast region and eventually to other regions of 
the state of Pará, it is necessary to understand the 
occurrence of this pathogen in regional dairy herds. 
This study aimed to assess the incidence of anti-N. 
caninum antibodies in dairy bovine cattle in the 
municipality of Parauapebas, southeast region of 
the state of Pará.

Materials and Methods

Serum samples of dairy cattle originating from 
farms in Parauapebas, southeast region of the state 
of Pará, were used in this study.

The municipality of Parauapebas (06° 03′ 30′′ 
S and 49° 55′ 15′′ W) is characterized by super 
humid equatorial climate, with 26,35°C average 
temperature and 78% relative humidity. The rainy 
season is from November to May, and the dry 
season, from June to October, with annual rainfall 
of approximately 2000 mm. Cattle breeding (dairy 
and beef) is an important economic activity in this 
region, with about 129 000 heads spread across 401 
farms that exploit crossbred dairy cattle; daily, 15 
000 cows are milked, producing 7 million liters of 
milk (IBGE, 2007).

The initial selection of properties was based on 
data from the Brazilian Institute of Geography and 
Statistics (IBGE, 2007) and Agency of Agricultural 
Defense of Pará (ADEPARÁ, 2007). Properties 
with good access facilities, those that maintained 
exploration of their own dairy herd, had facilities 
for handling of animals, and whose owners agreed 
with the research objectives were selected. Thus, 
45 properties were selected with an area between 
25 and 50 ha, herd size from 10 to 250 animals, 
and daily milk production of 3–18 L. For sample 
size calculation, the following formula was used: 
n = Zα

2 × P (1 – P)/e2, where n is the number of 
animals; Z, value of the normal distribution for a 
confidence level of 95%; and P, expected prevalence 
(SAMPAIO, 2007). In order to determine P = 50% 
and the maximum error of 9,5% of the prevalence, a 
minimum sample of 443 animals, plus 5% for losses 
totaling 465 animals, were assessed.

The animals in each property were randomly 
selected according to their distribution in the pasture, 
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management, breeding system, and activities in the 
herd; thus, 430 females and 35 males were selected. 
Blood sampling was conducted by venipuncture, 
and the separated sera were maintained at –20°C 
for testing. In order to obtain data of the livestock 
breeding characteristic, presence of dogs on the 
property, and incidence of reproductive disorders, 
a questionnaire survey was conducted in each 
property.

Anti-N. caninum antibodies were assessed 
by indirect immunofluorescence assay (IFA) 
(CONRAD et al., 1993; PARÉ; HIETALA; 
THURMOND, 1995; DUBEY; LINDSAY, 1993) 
developed using antigen labeled slides (strain 
standard tachyzoites, JPA1) with a cutoff dilution 
1:100, and previously assessed sera as positive and 
negative controls.

To understand the association between the 
frequency and associated factors assayed, Chi-
square contingency and compliance test and Fisher 
exact test were used (AYRES et al., 2007). P<0.05 
was considered significant

Results and Discussion

The frequency of anti-N. caninum antibodies in 
dairy herds in Parauapebas reached 13,33% (Table 
1), ranging between 7,14% and 41,67%, with a 
statistically significant difference between positive 
and negative animals (χ2 = 250,1, P = 0,0001); 
30 farms had at least one positive animal within 
the selected cutoff point (1:100). Minervino et al. 
(2007) showed similar and proximate frequencies 
of 19,20% and 17,50%, respectively, with the 
same cut-off point, in beef and dairy cattle in the 
municipality of Santarém, Pará.

Table 1. Frequency of anti-Neospora caninum antibodies in dairy cattle in the municipality of Parauapebas.

Result Simple frequency Frequency (%)
Positive 62  13,33
Negative 403  86,67

Total 465 100,00
χ2 = 250,1; P < 0,0001.
Source: Elaboration of the authors.

Several other studies have shown frequencies 
similar to the ones in the present study but with 
different cutoffs. Gondim et al. (1999), Costa et al. 
(2001), Ogawa et al. (2005) and Santos et al. (2005) 
detected frequencies of 14,09%, 16,83%, 12,00%, 
and 14,30% with a cutoff of 1:200, respectively, in 
dairy cattle in Bahia, cows for slaughter from the 
states of São Paulo and Minas Gerais, dairy cattle 
from northern Paraná, and dairy cows with aborted 
calves in the north of Paraná. Aguiar et al. (2005) 
obtained the following frequencies at a 1:25 cutoff: 
11,20% for dairy cattle, 9,50% for beef cattle, and 
9,70% for dual purpose cattle reared in the city of 
Monte Negro, Rondônia. However, Ragozo et al. 

(2003), by using the same cutoff, obtained higher 
frequencies: 24,43% (for dairy cattle) and 19,16% 
(in beef cattle) in six Brazilian states. Rezende et 
al. (1999) sampled dairy cattle in the northeastern 
region of the state of São Paulo, and obtained 
22,22% frequency with a cutoff of 1:100.

Higher frequencies as 62,90%, 40,91%, and 
50,74% were determined by Belo et al. (1999), 
Silva et al. (2010), and Teixeira et al. (2010), 
respectively, at a cutoff at 1:200, in six dairy herds 
with a history of miscarriage in the northeastern 
region of São Paulo, in buffaloes and dairy cattle 
from 13 municipalities in Pará, and in three micro-
regions of the state of Maranhão. 
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Sartor et al. (2005) obtained higher frequencies 
of 35,54% and 20,00%, respectively, in dairy and 
beef cattle in Presidente Prudente, SP, by using 
ELISA. However, by using indirect ELISA, Vogel 
et al. (2006) showed frequencies similar to that in 
the present study, i.e., 11,40% and 14,60%, in cattle 
and buffaloes in Rio Grande do Sul.

A low frequency of 3,20% in sheep in 16 
municipalities of Rio Grande do Sul, was also 
detected by Vogel et al. (2006), through the Indirect 
ELISA test. A relatively low frequency (7,70%) 
was found in beef cows in the state of Mato Grosso 
do Sul, by using the ELISA test (ANDREOTTI; 
PINCKNEY; GOMES, 1999).

In this study, the largest number of positive 
samples were noted in the 100 titer (43,55% of sera), 
followed by 400 (25,81% of the samples), and the 
lowest in the 800 (Table 2) (χ2 = 15,81, P < 0,001).

The highest number of positive samples by 
Ragozo et al. (2003), 24,30%, was for sera of beef 
and dairy cattle from six Brazilian states at 25 titer. 
On the other hand, Teixeira et al. (2010) obtained 
32,04% in dairy cattle from three micro-regions 
in the state of Maranhão in 400 titer. In buffaloes 
reared in Pará, 46,04% of the positive sera were 
in the ≥800 titer, while 46,51% of goat sera from 
the southern region of Minas Gerais were in 50 
titer (GENNARI et al., 2005; VARASCHIN et al., 
2011). In cattle reared in Santarém, Pará, the largest 
number of positive samples, 33,30%, was in the 200 
titer (MINERVINO et al., 2007).

Table 2. Frequency distribution of anti-Neospora caninum antibodies sera by titer.

Titer Simple frequency Frequency (%)
100 27  43,55
200 14  22,58
400 16  25,81
800 5  8,06

Total 62 100,00
χ2 = 1,81; P < 0,001.
Source: Elaboration of the authors.

Dubey and Lindsay (1993) considered that the 
800 titer is high, suggestive of active infection. In 
this study, 8,06% of the sera reacted in the 800 titer, 
whereas in the study by Ragozo et al. (2003), 15,34% 
of the sera were found in ≥800 titer; therefore, from 
our results as well as the statement by Dubey and 
Lindsay (1993), the sampled animals could be in the 
acute phase of infection.

The frequencies showed by Aguiar et al. 
(2005) were similar to those in the present study, 
after considering the differences in cutoffs (1:25 
and 1:100, respectively). This similarity can be 
attributed to the size of the property and type of 
animal farming in the breeding farms of the two 

municipalities. Higher number of seropositive 
animals was found on the farms of Monte Negro, 
RO, which has more than 25 ha, similar to the area 
of properties in Parauapebas that ranges from 25 to 
50 ha in the two counties where extensive breeding 
system is practiced.

No statistically significant difference was noted 
between the frequency of antibodies and sex of the 
animals (Fisher exact test = 0,59, P = 0,99) in the 
present study, even with higher percentage of females 
in the sample (Table 3). Teixeira et al. (2010) also 
found no significant association between gender and 
frequency of antibodies in dairy cattle from three 
micro-regions of Maranhão; however, Varaschin 
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et al. (2011) observed an association between sex 
and frequency and between breed and frequency 
in goats in southern Minas Gerais. Corbellini et al. 
(2000) claim that N. caninum has no predilection 

for sex or breed. We could not compare breeds in 
this study, because all the animals were crossbred; 
however, we found a small difference in frequency 
between the sexes, as 11,43% of positive cattle were 
males, while 13,49% were females (Table 3).

Table 3. Frequency of anti-Neospora caninum antibodies according to the sex of the animals.

Sex Positive Negative TotalN % n %
Female 58 13,49 372 86,51 430
Male 4 11,43 31 88,57 35
Total 62 13,33 403 86,67 465

Fisher exact test = 0,59 (P = 0,99).
Source: Elaboration of the authors. 

Among the animals from Parauapebas, the 
2-year age group showed the highest frequency 
of antibodies, i.e., 19,23% (Table 4), although the 
number of animals was lower in the age group of 
>5 years. However, no significant difference was 
noted between frequency and age group (χ2 = 2,1, 

P = 0,71). Teixeira et al. (2010) also found no 
significant association between the anti-N. caninum 
antibodies and age groups of dairy cattle from three 
micro-regions of Maranhão; however, Varaschin et 
al. (2011) showed a significant association between 
antibody frequency and age of goats in southern 
Minas Gerais.

Table 4. Frequency of anti-Neospora caninum antibodies by age of the animals.

Age range(years) Animals(n) Positive animals Negative animals
N % n %

≤1 41 6 14,63 35 85,37
2 52 10 19,23 42 89,77
3 63 8 12,70 55 87,30
4 65 7 10,77 58 89,23

>5 244 31 12,70 213 87,30
Total 465 62 13,33 403 86,67

χ2 = 2,1; P = 0,71.
Source: Elaboration of the authors.

Ragozo et al. (2003) observed higher frequency 
(26,20%) for cattle aged >24 months in dairy cattle 
in six Brazilian states, but could not conclude that 
the difference between frequency and age group 
was statistically significant, because of the smaller 
number of animals in the 0–24 months group, 
although they observed an increase in seropositivity 
from the 24–48-months group to the 48–72-months 

group. In sheep from southern Minas Gerais, a 
higher frequency of antibodies in animals over 
6 months of age (ALMEIDA et al., 2007) was 
observed. All these results differ from the present 
study, where no statistically significant difference 
in frequency was noted among age groups, even 
though the highest frequencies occurred in the 
2-year age group (19,23%) followed by the ≤1-year 
age group (14,63%).
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Ragozo et al. (2003) also observed increased 
anti-N. caninum antibody frequency with increasing 
age of the animals, suggesting that age is a potential 
risk factor for N. caninum infection, unlike the 
results obtained in the present study, in which there 
was no increased frequency of antibodies with 
increasing age of the animals.

The data collected indicated that 50 of the 
seropositive animals were from farms where cases 
of abortions occurred, but the animals were not those 
that had abortions, and no statistically significant 
difference (χ2 = 2,3, P = 0,13) between frequency 
and abortion was observed. 

In accordance with Aguiar et al. (2005) no 
significant difference between the frequency of 
anti-N. caninum antibodies and reproductive 
problems in cattle from Monte Negro, RO was 
observed. Similarly, Ogawa et al. (2005) found no 
association between frequency and reproductive 
problems in dairy cattle from the northern region of 
Paraná, which was confirmed in goats in southern 
Minas Gerais by Varaschin et al. (2011).

In beef herds of Mato Grosso do Sul, anti-N. 
caninum antibody frequency of 7,80% was obtained 
using ELISA, which increased considerably 
to 43,00% in herds with history of abortions 
(ANDREOTTI; PINCKNEY; GOMES, 1999). 
According to Belo et al. (1999), anti-N. caninum 
antibodies were detected in 62,90% of cattle females 
of six dairy farms with history of abortion in the 
northeastern region of São Paulo.

In most of the properties of Parauapebas, one 
or more dogs were observed to be wandering 
freely around the breeding area, but no significant 
association (χ2 = 0,26, P = 0,60) was observed 
between the antibody frequency and wandering 
dogs. Aguiar et al. (2005) and Ogawa et al. (2005) 
also found no significant association between 
frequency and presence of dogs near the cattle 
breeding facilities (dairy, beef, and dual purpose) 
and dairy cattle, respectively, in Monte Negro, RO, 

and in the northern region of Paraná. Approximately 
90,00% of the positive sera were from farms with 
dogs, of which 75,80% were set loose and 69,35% 
consumed raw meat and carcasses, which suggest 
that these dogs could be infected and are the main 
disseminating agents of N. caninum among farmed 
cattle in the municipality.

Ogawa et al. (2005) noted no statistically 
significant difference between the frequency of 
anti-N. caninum antibodies and presence of dogs 
in the dairy cattle farms in the northern state 
of Paraná. However, in several other studies, a 
significant association among antibody frequency, 
abortion, and presence of dogs on properties was 
noted, showing that such cohabitation increases the 
frequency of N. caninum in both the species (PARÉ 
et al., 1998). Another study showed postnatal 
(horizontal) infection caused by food and water 
contaminated with oocysts released through the 
feces of the dogs, associating the abortions due to 
N. caninum infection to the presence of dogs on the 
properties (FARIAS, 2002).

Among other factors, the presence and number of 
dogs per property can directly influence the number 
of positive animals. In semi-intensive breeding 
systems, dogs have higher access to paddocks and 
other husbandry facilities and animal feed, and 
they consume waste from births and carcasses, 
and excrete the oocysts into the environment. A 
significant association was found between the 
prevalence of N. caninum and number of dogs on 
the properties (P = 0,02, OR 1,17) (CORBELLINI, 
2005).

Considering the movement of animals in the 
southeastern region of the state of Pará and the high 
frequency of anti-N. caninum antibodies detected 
in farms in the municipality of Parauapebas, the 
adoption of health and surveillance measures of 
herds is justified, to prevent the entry of new sources 
of infection of this pathogen in herds and to control 
its dissemination in regional breeding farms.
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