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Abstract

Neospora caninum is a causative agent of abortion, stillbirth, and birth of weak neonates in wild and domestic
mammalian species. The purpose of this seroprevalence study was to detect N. caninum in goats and farm dogs at
the central Zagros region. This high altitude region is a mountainous, semi-humid and cold region with average
rainfall. For this purpose, blood samples were obtained from 384 goats and 30 farm dogs and the existence of
antibodies against N. caninum was determined using the commercial indirect ELISA method. The goats were
divided into three age groups: less than one and a half years (54 heads), two to three years (163 heads), and more
than three years (167 heads), with positive cases confirmed in 12, 40, and 50 heads, respectively. The
seroprevalence of N. caninum was determined to be 26.56% which the highest rate was belonged to the age group
of more than 3 years compared to other age groups. In the last thirty years, Neosporosis has been one of the causes
of abortion in ruminants and in the present study, it was found that out of 5 female goats with a history of abortion,
3 had antibodies against Neospora caninum. In addition, 43.3 percent of farm dogs carried antibody against
Neospora caninum, which may explain the role of domestic carnivores in Neosporosis epidemiology.
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Introduction

Neospora caninum was isolated for the reduces reproductive capacity (Von
first time from a puppy with congenital Blumroder et al., 2004). Dogs are the main
encephalomyelitis, and after that its related host of N. caninum and play an important
antibodies were detected in most domestic role in transmitting the infection to
animals (Bjerkas, Mohn, & Presthus, 1984; intermediate hosts like ruminants (Gazzonis
Dubey, Schares, & Ortega-Mora, 2007). N. et al., 2016; Jamal Gharekhani, Yakhchali,
caninum is a world wide tissue-cyst-forming & Berahmat, 2020). The fast replicating
parasite, which is referred to as a factor that tachyzoites spread within the definitive host
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tissues and are responsible for causing acute
phase limb paralysis in dogs. With the
replacement of tachyzoites and then
bradyzoites in the intermediate host, a
persistent infectious will be formed
(Marugan-Hernandez, 2017). Transmission
of N. caninum occurs horizontally and
vertically, and the clinical signs of infected
goats and sheep are limited to abortion and
sometimes reduced reproductive
performance (Gazzonis et al., 2016).
Studies on neosporosis in northeastern and
northwestern areas of Iran indicate that 46%
and 10.6% of cattle were positive,
respectively (Nematollahi, Jaafari, &
Moghaddam, 2011; Razmi et al., 2006). A
meta-analysis research shows that the risk
of abortion in goats with neosporosis is 3.07
time higher than in healthy goats
(Rodrigues et al.,, 2020). Research on
Iranian goats neosporosis is limited to the
western and southwest areas with
seroprevalence of 6.2 and 10.8 percent,
respectively (Jamal Gharekhani et al., 2016;
Jamal Gharekhani et al., 2020). This
difference in neosporosis seroprevalence
indicates the involvement of some
epidemiological factors. Therefore, the
present study designed to determine the
prevalence of neosporosis in goats and to
find the probable role of altitude on its
prevalence in the middle Zagros, which is
the highest region of Iran.
Further aims of this study were as follow;
1- To determine seroprevalence of
neosporosis in farm dogs.
2- To investigate the relationship
between neosporosis and abortion.
3- To investigate the impact of age and
gender on Neospora prevalence.

Material and methods
Management of animals and Experimental
Design

Experimental protocols for animal care
and use were approved by the guidelines of
Shahrekord University (Shahrekord, Iran).
This research was carried out on 30
traditional flock from 4 different localities
of the central Zagros region.

Sample collection

A total of 384 blood samples were
collected from free Brucella goats, which
were kept in stables during the winter and
stayed outside during the spring and
summer. In addition, thirty blood samples
were taken from crossbreed farm dogs kept
with goats.

According to dental formula animals
were also divided into three age groups; less
than one and a half years (54 heads), two to
three years (163 heads), and more than three
years (167 heads). Dogs were also divided
into two groups of one year and more than
one year old.

Enzyme-Linked
(ELISA) Method

The indirect ELISA test was performed
by commercial kit (ID Screen®Neosporosis
indirect multi-species; 1D-Vet company,
France) and the optical density (OD >50/41)
of each sample was obtained (Alvarez-
Garcia et al., 2013; J Gharekhani et al.,
2018).

Immunosorbent  Assay

Statistical analysis

The data (Mean+SEM) was analyzed by
using SPSS 24 program, which included the
One way analysis of variance (ANOVA)
and Chi-square tests at the p<0.05 level.

Results

Cut-off values for goats and dog samples
were defined and results were summarized
in Tables 1 & 2.

The seroprevalence of Neospora in goats
over 3 years of age was significantly higher
than other age groups (p<0.05). The
prevalence of neosporosis showed that
older goats were more susceptible than
younger ones.

The seropositive dogs were determined
to be 43.3%. The highest rate belonged to
the age group of more than 1 year compared
to youngers (p<0.05).

It was also found that out of 5 female
goats with a history of abortion, 3 had
antibodies against Neospora caninum.

Iranian Veterinary Journal




Seroprevalence of Neosporosis in goats and farm dogs at the . . .

Table 1: The effect of age on frequency and relative frequency of goats Neosporosis in the central
Zagros region

1-1.5years | 2-3years | Over 3 years Total
Number of goats 54 163 167 384
Frequency of positive cases 12 40@ 50 2P 102

| Relative frequency | 22.22% | 2453% | 29.94% | 26.56% |

2 Significant to 1-1.5 year, P<0.05.
b Significant to 2-3 years, P<0.001.

Table 2: The effect of age on frequency and relative frequency of crossbreed farm dogs Neosporosis in the
central Zagros region

lyear | Overlyear | Total
Number of Dogs 10 20 30
Frequency of positive cases 3 102 13
Relative frequency 30% 50% 43.3%

2 Significant to 1 year, P<0.05.

Discussion

Infection with Neospora is more central Zagros region is much higher than
common in cattle and dogs and there are other countries and even the estimated rate
limited reports related to goat neosporosis in Iran (Dubey et al., 2007; Jamal
(Jamal Gharekhani et al., 2020; Reichel, Gharekhani et al., 2016). The history of
Wahl, & Ellis, 2020). Findings indicate the abortion was also taken into consideration,
involvement of Neospora infection in and 3 of the 5 female goats with a history of
increasing the rate of abortion and stillbirth, abortion had antibodies against Neospora.
and therefore it causes a lot of economic This finding may explain the probable role
losses (Gazzonis et al., 2016; Jamal of Neospora in causing abortion and
Gharekhani & Yakhchali, 2019; Razmi, stillbirth, because free brucellosis goats
Maleki, Farzaneh, Talebkhan Garoussi, & were used for the present study. In general,
Fallah, 2007). The purpose of the present goats over than 3 years and dogs over than
study was to detect Neosporosis in goats 1 year old had more antibodies against
and related farm dogs at the central Zagros Neospora which means older animals
region. The seroprevalence of Neosporosis immune system reacts better to Neospora
in goats and farm dogs was determined to than the younger ones. The increase in
be 26.56 and 43.3 percent with the highest seroprevalence with increasing age is
rate belonging to the age group of more than probably related to factors such as increased
3 and 1 year compared to other age groups, horizontal transmission (oocysts ingestion),
respectively. There are some conflicting regional statement, and non-selective
reports regarding the effect of age and culling (Bartels et al., 2006; Dubey et al.,
geographic region on the Neospora 2007). Furthermore, 43.3% of farm dogs
seroprevalence. For example, in Spain, its had positive seroprevalence. This issue
prevalence was related to increasing in age, indicates the involvement of infected dogs
but in Sweden, the opposite happened in the horizontal transmission  of
(Dubey et al., 2007). Due to our results, the Neosporosis.

prevalence of goats neosporosis in the
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