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A study was conducted to detect the border disease (BD) in Iraqi sheep. Specific
antibodies were detected against the causative agent of (BD) virus in ovine sera by
testing (552) sera samples in six governorates (Baghdad, Babel, Anbar, Salah
Alden, Najaf and Karbala). All sera samples were examined by ELISA kits specific
to border disease, the positive total samples percentage was 30.35%, whereas the
proportions according to the governorates were 36.9% (Baghdad), 27.1% (Babel),
32.6% (Anbar), 21.7% (Salah Alden), 30.4% (Najaf) and 32.6% (Karbala). Odds
ratio (OR) estimations for disease for each of Baghdad, Babel, Anbar, Najaf and
Karbala compared to Salah Alden were 2.11 (P=0.02), 1.34 (P=0.39), 1.74
(P=0.18), 1.80 (P=0.03), 1.74(P=0.18) respectively. The presence of antibodies
against (BDV) indicates the presence of the causative agent in Iraq.

Introduction
Border disease (BD) is a congenital virus
disease of sheep and goats first reported in
1959 from the border region of England
and wales. (Hughes et al., 1959). BD virus
(BDV) is a pestivirus genus within the
family flaviviridae and is closely related
to bovine virus diarrhea virus (BVDV) and
classical swine fever virus(CSF) (Becher,
1994 ; Paton et al., 1995); (Fauquet et al.,
2005). Synonyms are "hairy shaker
disease" and "fuzzy-lamb syndrome", as
some BD lambs show characteristic signs
of body tremors and/or hairiness; This
syndrome in sheep is a congenital,
teratogenic infection (Terpstra, 1981).

Border disease virus (BDV) is an
important sheep pathogen causing
significant losses in sheep farming
(Nettleton et al., 1998). Distribution of the
BDV is worldwide (Czopowicz, et al.,
2011). Prevalence rates vary in sheep from
5 to 50% between countries and from
region to region ( Nettleton et al., 1998).
Clinical signs in sheep include barren
ewes ,abortion , stillbirth and the birth of
small weak lamb syndrome (Nettleton,
2004). The BD cases a new-born kid
presenting central nervous system (CNS)
signs (Loken et al., 1982)
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Infection of fetuses can result in the birth
of persistently infected (PI) lambs
(keyvanfar and karimi, 1997). The virus
spreads from sheep to sheep with
(PI)animals being the most potent source
of infection (Laude and Gelfi, 1979).
Vertical transmission play an important
role in the epidemiology of the disease
.Pestiviruses may also spread by eartagging, castration and oral infusion, and
even through rectal examination using
gloves Contaminated with feces from a PI
animal (Lang-Ree et al., 1994).Sheep may
also be infected following close contact
with cattle excreting the closely related
BVDV ( Wensvoort et al., 1989). Both
BVDV and BDV infect cattle, sheep,
goats, and many other wild ruminants and
pigs but in clinical conditions, BVDV is
mostly found in cattle, whereas both BDV
and BVDV can be isolated from sheep
(Strong et al., 2010). BDV infections in
pregnant goats result abortion and
malformation in fetuses and neonates
(Depner et al., 1990; Nettleton et al.,
1998). The BDV has been reported in
sheep in Iran (Keyvanfar and karimi,
1997)

centrifugation and stored at -20 ºC until
serological testing.
SVANOVIR BDV- Abs is an indirect
ELISA (Enzyme immune sorbent assay )
for the detection of border disease virus in
small ruminants, it was used according to
the companies instructions to detect the
antibody to BDV in sheep sera .
Control positive and negative reference
sera were included in every test. These
should give results within predetermined
limits for the test to be considered valid.
Ovine sera samples were tested to
determine the rate of infection of BDV in
Iraq.
Data were analyzed by using SAS
Program. Proportions of incidence were
estimated. Also OR were estimated for
each governorates compared to Salah
Alden which considered as base.

Results and Discussion
Out of 552 ovine sera samples collected
randomly from six governorates examined
by ELISA kits (SVANOVIR® BDV- Ab)
specific to border disease, the positive
total samples were 167 ( 30.25%) (fig-1)
and according to the governorates were in
Baghdad 34 +ve sera samples
with
36.9%, Babel 25+ve in 27.1%, Anbar 30
+ve in 32.6%, Salah Alden 20 +ve in
21.7%, Najaf 28 +ve in 30.4% and
Karbala 30 +ve in 32.6% ( Table -1-).
The presence of antibodies against (BDV)
indicates the presence of the disease in
Iraq.

Czopowicz et al., (2011) detected
antibodies against border disease in goat in
Poland; it was also detected in sheep in
Spain (Mainar-Jaime and VazquezBoland, 1999) and in sheep in Turkey
(Yazici et al., 2012) as well as in Austria
(Schiefer et al., 2006).
Anew BDV
subgroup was reported in turkey
(Oguzoglut et al., 2001). No survey has
been done in small ruminants (sheep and
goats) neither on the antigen nor the
antibody of BDV in Iraq.

Odds ratio estimations for BDV disease
for each of Baghdad, Babel, Najaf and
Karbala compared to Salah Alden were
2.11 (P=0.02), 1.34 (P=0.39), 1.74
(P=0.18), 1.80 (P=0.03), 1.74 (P=0.18)

Materials and Methods
Five hundred fifty two ovine blood
samples
were
collected
without
anticoagulant, sera were separated by
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Fig.1 BDV Antibody percentage of in ovine in Iraq

Table.1 The percentage of BDV antibodies in the capital (Baghdad) and
some governorate of Iraq
Governorate
Baghdad

Samples
92

Negative
58

Positive
34

Percentage Positive
36.9 %

Babble

92

67

25

27.1 %

Anbar

92

62

30

32.6 %

Salah Alden

92

72

20

21.7 %

Najaf

92

64

28

30.4 %

Karbala

92

62

30

32.6 %

Total

552

385

167

30.25 %

Table.2 The odds ratio in capital and some governorate compared with Salah Alden
Odds ratio of incidence in governorate compared with Salah Alden
Governorates
Odds ratio
95 % CI
Z statistic
Salah Alden

P

1

Baghdad

2.11

1.09 to 4.04

2.246

0.02

Karbala

1.74

0.90 to 3.36

1.338

0.18

Najaf

1.80

1.03 to 3.13

2.076

0.03

Babel

1.34

0.68 to 2.63

1.648

0.39

Anbar

1.74

0.90 to 3.36

1.338

0.18
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respectively (Table 2). Out of 552 ovine
sera samples examined by ELISA 167
+ve in (30.35%) this result is agrees with
the results which indicated that the
overall seroprevanelces of pestivirus
antibody in sheep and goat were 46.62%
and 32.871% (Prevalence of pestivirus in
Iran) respectively. The results indicate
that the rate of infection with BDV was
relatively high in Baghdad, about 36.9 %
of total tested samples (fig 2) this
coordinate with BVD infection rate in the
same governorate (Baghdad) in cattle
(khawlah M.I.Al-Rubayie and Saleem
A.Hasso., 2012). Using ELISA in 552
tested sheep sera, the overall detected
seropositive of pestivirus was 36.9%
highest seroprevalence was detected in
sera collected from the capital Baghdad
because it is near to Iran from one side and
the present of many small ruminant
needed for religious condition by the
visitors to Al- Kademia, while the lowest
seroprevalence (21.7%) was detected in
Salah Alden because the visitors were
lesser to this governorate . In Al-Anbar it
was (32.6%) mostly due to it being a
border governorate to Syria and Jordan but
still less than Baghdad as in (fig.2). BDV
antibodies percentage in Karbala and
Najaf were 32.6%, 30.4% respectively,
the percentages were higher because of the
many visitors from whole world especially
Iranian to the holey shrines. Babel is a
governorate with lesser amount of visitor
than the above (Table-1-). The highest
seroprevalence records were recorded in
Iran and Sudan.
The significant of OR was shown in two
governorates (Baghdad and Karbala).
These result could be attribute to existing
of religious locations in those two
governorates which could make them
more exposed to BDV disease as a result
of large number of visitors (carriers)
coming from Iran

The presence of antibody in the serum
indicate the presence of BDV, this is the
first recording of this specific disease in
Iraq. It is imperative to conduct further
studies, by PCR genotyping and virus
isolation to confirm our results.
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