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Abstract:

BACK GROUND: Neospora caninumis an apicomplexan pro-
tozoa, which causesabortionin cattleworldwide. OBJECTIVES:
The present study was designed to estimate the rate of
transplacental transmission of N.caninum to aborted fetusesin
seropositive dams in dairy farms in Mashhad area, Iran.
METHODS: Two hundred blood samples of dam with aborted
bovine fetuses were collected from dairy farms from 2008 to
2010. First, thematernal seraineach aborted caseweretested by
using ELISA method, and then the brain samples of aborted
fetuses were examined for detecting DNA of N. caninum, using
thePCR method. RESULTS: Inthisstudy, 38 (19%) of dams sera
showed seropositive reaction against N.caninum infection, and
also 23 (10.5%) aborted brain fetuses showed positive reaction
by PCR. A significant association was observed between
N.caninum-serapositie dams and infected aborted fetuses
(p<0.0001). Inthe present study, 20 (86%) infected fetuseswere
aborted from seropositive, and 3 (13%) of the fetuses were
aborted from seronegative dams. CONCL USIONS: Based on the
results of molecular and serology examination, the rate of
transplacental transmission of N. caninum infection in dairy
cattlewere cal culated as 52%.

Introduction

Neospora caninumis one of the most efficiently
transplacentally-transmitted organismsin cattle and
has been recognized as the most important cause of
abortionin cattle throughout theworld

(Dubey, 2005; Dubey etal., 2007). M ost abortions
occur during mid-gestation. Fetusesmay dieinuterus
between 3 and 8 months of gestation, and they are
usually expelled showing moderate autolysis;
however, fetuses dying before the 5" month of
gestation may be mummified and retained in the
uterus for several months. Fetuses dying at an early
stage of gestation may be reabsorbed and may cause
repeated breeding. Abortion may be sporadic,
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endemic, or epidemic (Dubey, 2005; Wouda, 2007).
Dairy cattle with N. caninum antibodies (sero-
positive) are more likely to abort than seronegative
cows, and this sort of abortion applies to both dairy
and beef cattle. However, up to 95% of calves born
congenitally-infected from seropositive dams
remainclinically normal (Dubey, 2005; Dubey et al.,
2007; Wouda, 2007).

In Iran, seroepidemilogical studies have shown
that theprevalenceof Neosporainfectionisrelatively
highin dairy cattle (Sadrebazzaz et a ., 2004; Razmi
et a., 2006; Nourollahi Fard et al., 2008) and dogs
(Mamasi et a., 2006; Haddadzadeh et al., 2007).
N.caninum infection was also detected as an im-
portant causative agent of bovine abortion in dairy
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farms of Mashhad arae, Iran (Razmi et a., 2007,
2010). Theaim of thisstudy isto estimate the rate of
transplacental transmission of N.caninum infection
in seropositive aborted dairy cattle in large dairy
farmsof Mashhad area.

M aterialsand M ethods

Thestudy wascarried outinMashhad area, capital
of Khorasan Razvi province, situatedinthenortheast
of Iran. Khorasan Razvi province is located in
northern temperature zone. The climate is semi-arid
with cold winters and moderate summer. This area
estimately has 25000 cattle on 110 dairy farms. The
herd sizevariesfrom farmto farmwith arange of 30
to 2000 cattle. The most common breed cattle are
Holstein- Friesian. There are many dairy farmswith
over 500 dairy cattle. The present study was
performed over a 2 year period in three Holstein-
Friesian dairy herds with a large size. In selected
dairies, all animal bred by artificial inseminationand
werefreefromtubercul osisand brucellosis, asshown
by yearly tests.

Sample collection: Two hundred blood of dam
and aborted bovine fetuses at different stages of
gestation were collected from each aborted casesin
threelarge dairy farmsfrom 2007 to 2009. First, the
ageof thesubmitted fetuseswasestimated by crown-
rump length. After that, the skullsoft hefetuseswere
opened under aseptic condition, and then one half of
the brain was sampled for PCR. The collected blood
samplesof damswere centrifuged at 2000 rpmfor 10
min. Brain samples with sera were stored at 20 °C
until they were used.

Serology: Theseraof all damswere analyzed for
antibody activity to N.caninum by using the com-
mercially available ELISA kit (IDEXX Labo-
ratories). Briefly, serasampleswerediluted 1:100in
phosphate buffered saline solution, pH 7.4, with
0.05% Tween-20 and analyzed for the presence of
|gG antibodiesspecificfor N.caninumby EL 1 SA test.
Sera with absorbance values above the cut-off level
of 0.20 were considered positive, according to
manufacturer's instructions. Two repetitions from
each samplewere performed.

DNA-isolation and PCR: The brain samples
were homogenized with a stirrer, and DNA was
extracted from 1 g homogenate sample using the
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DNATM Kit (cinnagen, Inc, Iran) according to the
manufacturer'srecommendations. PCR was done by
themethod asdescribed by theauthors(Muller, etal.,
1996). The Oligonucleotide primers were for NC-5
PCR: NP21 plus (5CCCAGTGCGTCCAATCCTGTAACS)
and Np6 plus (5CTCGCCAGTCAACCTACGTCTTCT3).
The control positive of PCR was prepared from the
institute of Parasitogy, Bern, Switzerland.

Satistics analysis: The resulting data from the
present study was analyzed using the chi-squaretest.
The correlation between serostatus of dam with
N.caninum infection in aborted fetuses was
statistically significant when a P-value of less than
0.05 was observed. The rate of transplacenta
transmission was calculated as the proportion of
serapositivedamsthat producedinfectedfetuses. The
agreement between the different testswas expressed
as k-value .The agreement was considered fair if k-
Value was between 0.2 and 0.4; moderate if k-Value
was between 0.4 and 0.6; substantial if 0.6 and 0.8;
and good if it exceeded 0.8. (Petrie and Watson,
2006).

Results

In the present study, N.caninum antibodies were
found in 38 (19%) sera of dams. The range of OD
ELI1SA vaueswerefrom 0.6 to 2.7. In this study, 23
(11.5%) out of 200 brain of aborted fetuses were
positive by PCR. (Figure 1). The results of also
indicated that 20 of infected fetuses were aborted
from seropositive dams and 4 from the seronegative
dams. A moderateagreement (K appa=0.59) wasseen
between EL1SA and PCR . Therisk of transplacental
transmission of N.caninuminfection in seropositive
dairy cattle was 27.25 folds more than that of
seronegative dairy cattle (p<0.0001). Based on the
serologic and molecular resultsin dams and aborted
fetuses, the rate of trans-placental transmission of
N.caninum infection was calculated 52% (20.38).
(Table1).

Discussion
In the present study, N.caninum antibodies were
found in 19% of the aborted dairy cattle. The

seroprevalence of N. caninum infection was also
reported %19 (Saddrebazzas et al., 2004) and %53
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Table 1. Therelationship of N.caninumantibodiesin seraof aborted dairy cattlewith PCR resultsin their aborted fetuses.

PCR positive PCR negative Relativerisk 95% CI Pvalue
Seropositive dam 20 18
Seronegativedam 3 159
Total 23 177 28.42 8.954- 116.671 0.0001

8 9 10 11 12 13 14

Figure 1. Detection of N. caninumin brain of aborted fetusesby
PCR: (M) Marker 100 bp ladder; (P) positive control; (N)
negative control, (3, 10,14) Positive samples.

(Razmi et al., 2006) in aborted dairy cattle in
Mashhad area. Epidemiological studies showed that
many risk factors related to climate, management,
method of serology, and host could influence the
range of seroprevalence of Neospora infection in
every dairy farms(Wouda, 2007). Therelativerisk of
transmission N.caninuminfection from seropositive
dams to aborted fetuses was high, and the rate of
transplacental transmissionwascal culated 52%. The
rate of endogenous transplacental route (vertical) of
N.caninum was reported from 23% to 95% in dairy
cattle (Pare” et al., 1996, 1997; Schareset a., 1998;
Wouda et al., 1998; Davison et a., 1999; Mainar-
Jaimeet al., 1999; Bergeron et al., 2000; Dyer et al.,
2000; Romero and Frankena, 2003) and alow level
rate for exogenous transplacental route (horizontal)
(Bartelsetal., 2007; Davisonetal., 1999; Frossling et
a ., 2005; Hietalaand Thurmond, 1999; Scharesetal .,
1998). With regard to high probability of Neospora
transmission by endogenous trans-placental route
(vertical) and any observation of epidemic abortion
associated with horizontal transmission of Neospora
infection during this study, it seemsthat the vertical
routeplaysanimportant rolein spreadinginfectionin
large dairy farms of Mashhad area, Iran. The
estimation rate of each of the two different routes
needs more seroepidemiol ogical investigation.
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In the present study, three infected fetuses were
aborted from seronegative dams. Thisresult may be
due to undetectable levels of antibody against
N.caninumin the time of blood sampling. (Dubey et
a., 2007). So far, several studies have reported the
abortion of infected fetuses or birth of calves from
seronegative dams (Pare” et a., 1996; Otter et d.,
1997; Sagar et dl., 2001; More” etal., 2009).

Inconclusion, thepresent study demonstrated that
the N. caninum infection has a high rate of
transplacental transmission and an important rolein
causing abortion in large dairy farms in the studied
area.
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