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Abstract
Schmallenberg virus (SBV), a recently emerged Orthobunyavirus, is associated with abortions, stillbirths and
congenital malformations in ruminants. Considering that Culicoides species which transmit this disease have
previously been identified in Nigeria as vectors of bluetongue, another livestock disease that causes abortions,
it is speculated that SBV also circulates in the Nigerian ruminant population. We therefore conducted a pilot
study to investigate the occurrence of anti-SBV antibodies in a limited population of cross-breed, exotic and
indigenous cattle in Nigeria. Serum samples obtained from 60 Friesian-White Fulani (FWF), 7 Jersey and 53
indigenous cattle were screened for SBV antibodies using a commercial indirect ELISA kit that detects
antibodies against recombinant SBV nucleoprotein in ruminant sera. An overall seropositivity of 29.2%
(35/120) was obtained with antibodies being detectable in 23.3% FWF (14/60), 42.9% Jerseys (3/7) and 34.0%
(18/53) indigenous cattle. All indigenous breeds of cattle tested had seropositive animals: White Fulani (13/38,
34.2%), Sokoto Gudali (2/8, 25.0%), Red Bororo (1/5, 20.0%) and Bunaji (2/2, 100.0%). The detection of
antibody-positive animals among unvaccinated cattle provides evidence of possible SBV infection in Nigeria.
However, there is also the probability of cross-reactivity with other Simbu serogroup viruses, especially
considering that some of these viruses have previously been reported in Nigeria. Further studies to confirm
these preliminary findings using serum neutralisation assay, viral isolation or detection of SBV RNA from
ruminants or Culicoides are necessary.
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Introduction
Schmallenberg virus (SBV), a novel member of the
family Bunyaviridae, genus Orthobunyavirus was
first reported in cattle from Germany and The
Netherlands in 2011 (Hoffmann et al., 2012). It is
an enveloped, negative-sense, segmented, singlestranded RNA virus that is closely related to
Shamonda virus (SHAV), which belongs to the
Simbu serogroup of viruses that includes Sango,
Sabo and Shuni viruses (Causey et al., 1972; Goller
et al., 2012). The virus is associated with abortions,
stillbirths and congenital malformations in cattle,
sheep and, much less frequently, goats (Beer et
al., 2013). Since the first cases from Germany and
The Netherlands, SBV has caused a large epidemic
in ruminants with several reports of clinical
manifestation and serologic evidence of the
disease mostly from European countries (Doceul
et al., 2013).

Apart from a retrospective report of suspected
SBV infection of lambs in South Africa and the
recent detection in Mozambique of SBV antibodies
in ruminants (Leask et al., 2013; Blomstrom et
al., 2014), there is limited information on the
disease in Africa. In Nigeria, although there are no
reports of SBV infection in ruminants hitherto,
congenital malformations associated with SBV
such as arthrogryposis, kyphosis, scoliosis and
brachygnathia inferior have been reported among
Nigerian ruminants (Ibrahim et al., 1987; Ate &
Allam, 2002; Ibrahim et al., 2006). Moreover,
several Culicoides species identified as vectors of
SBV have previously been identified in Nigeria
(Dipeolu & Ogunrinade, 1977). Since these
Culicoides vectors also transmit bluetongue virus
(BTV) which causes abortions in ruminants and has
been reported in Nigeria (Herniman et al., 1983),
it is hypothesized that SBV infection is prevalent in
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Nigeria but its diagnosis might have been missed
because it produces clinical signs and pathology
similar to those caused by other known disease
agents such as BTV. Thus, in this pilot study, we
investigated the presence of anti-SBV antibodies in
a limited number of cross-breed, exotic and
indigenous cattle in Nigeria.

archived samples collected in January 2011 while
those from the indigenous and Jersey cattle were
collected between March and July 2012, and in
January 2013, respectively. The sera were
screened for SBV antibodies using the commercial
®
ID Screen Schmallenberg virus indirect ELISA kit
(IDvet, Montpellier, France) that detects
antibodies against recombinant SBV nucleoprotein
in ruminant sera and was reported by the
manufacturer to have excellent (98.9%) correlation
with the virus neutralization test. The ELISA was
performed according to the instructions of the
manufacturer and assay characteristics as reported
in the manufacturer’s validation data were a
relative sensitivity of 96.47% (95% CI: 93.4398.13%) and speciﬁcity of 99.75% (95% CI: 99.2699.92% (IDvet, 2012). Results were expressed as
S/P percentage (S/P %) using the optical densities
(OD) from the ELISA reader (S/P% = ODsample /
ODpositive control x 100). Samples that presented S/P%
lower or equal to 60%, between 60% and 70%, and
> 70% were considered negative, doubtful and
positive respectively. Data obtained were analysed
with Graph Pad prism version 5.0 (Graph Pad
software, San Diego, USA) and p-values < 0.05
were considered significant. Using two-tailed
Fisher’s exact test, prevalence rates were
compared based on region of sample collection
and breed of cattle.

Materials and methods
Serum collection was carried out from 120 cattle
comprising 60 adult Friesian-White Fulani (FWF),
seven Jersey (5 adults and 2 calves) and 53 adult
indigenous cattle. The FWF, which are crossbreeds between Friesians imported from The
Netherlands over three decades ago and White
Fulani cattle, were managed intensively on a
private dairy farm in Jos, Plateau state while the
adult Jersey cattle, whose country of origin could
not be ascertained, were reared privately with
their calves in Ibadan, Oyo state. The indigenous
cattle belonged to four breeds: White Fulani
(n=38), Sokoto Gudali (n=8), Red Bororo (n=5), and
Bunaji (n=2) and were located in Abeokuta (Ogun
state), Ibadan (Oyo state), Ejigbo (Osun state) and
Badagry (Lagos state) (Figure 1). Most of them
were managed intensively on privately-owned
farms while a few were transported from northern
Nigeria for slaughter in major cattle markets in the
southwest region. Sera from the FWF were

Figure 1: Map of Nigeria showing sample collection sites
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Table 1: Seroprevalence of Schmallenberg virus in tested cattle samples
Breed of cattle
No. sampled
Positive (%)
Friesian-White Fulani
60
14 (23.3)
Jersey
7
3 (42.9)
Indigenous
53
18 (34.0)
Total
120
35 (29.2)
Results
Thirty-five (29.2%) of the 120 sera tested reacted
against recombinant SBV nucleoprotein antigen
with 12 (10.0%) and 73 (60.8%) being doubtful and
negative, respectively (Table 1). Specifically,
antibody-positive animals were 14 FWF (23.3%), 3
Jersey (42.9%) and 18 indigenous cattle (34.0%).
For the indigenous cattle, seropositivity was 34.2%
(13/38), 25.0% (2/8), 20.0% (1/5) and 100.0% (2/2)
among White Fulani, Sokoto Gudali, Red Bororo
and Bunaji breeds, respectively. Although a higher
SBV seroprevalence (35.0%) was obtained for
cattle from the Southwest region compared to
those from the North-Central (23.3%), the
difference was not statistically significant.

Doubtful (%)
4 (6.7)
1 (14.3)
7 (13.2)
12 (10.0)

Negative (%)
42 (70.0)
3 (42.9)
28 (52.8)
73 (60.8)

proposed that SBV could have gained entry into
Europe through insects imported on aircraft, or
with an infected animal or cut flowers from subSaharan Africa. Furthermore, in a study to validate
the commercial ELISA used for the current
investigation, Bréard et al. (2013) reported that
despite limited cross-reactions observed with sera
from ruminants experimentally infected with
AKAV, cross-reactivity with other members of the
Simbu serogroup such as SHAV and SATV cannot
be ruled out using this ELISA.
Although 23.3% and 42.9% SBV seropositivity were
detected in FWF and Jersey cattle sampled
respectively, our study could not ascertain
whether the exotic cattle (Friesian component of
FWF and Jersey) acquired the infection locally or
were already incubating the disease at the time of
their importation into Nigeria. Also, since there is
illegal transborder movement of ruminants from
neighbouring West African countries, it is possible
that some of the seropositive indigenous cattle
could have imported the disease into the country.
This highlights the need for screening of all
imported animals for both endemic and emerging
infectious disease agents. Moreover, the detection
of seropositive animals among exotic and
indigenous cattle located in different geographical
regions of Nigeria suggests that the disease is not
breed-restricted and that the virus is present over
a large area of the country, being likely sustained
by the activity of Culicoides vectors.
Except for the report of suspected SBV infection in
South Africa (Leask et al., 2013) and recent
serologic evidence of the disease in Mozambique
(Blomstrom et al., 2014), the infection has so far
been reported only from Europe and Asia (Doceul
et al., 2013; Azkur et al., 2013). Therefore, our
detection of seropositive cattle in Nigeria indicates
that SBV infection may actually be more
widespread in distribution than previously
believed. Coupled with previous reports of
congenitally malformed sheep in Nigeria (Ibrahim
et al., 1987; Ate & Allam, 2002), the results of this
study suggest that Nigerian sheep may also be
infected with SBV or other related Simbu
serogroup viruses since the latter are usually
reared with cattle. Furthermore, it is possible that
SBV infection may have been present for some
time in Nigeria but cases were wrongly attributed
to BTV as the latter also causes abortions,
stillbirths and congenital malformations.

Discussion
The findings of this study provide a ﬁrst indication
of the possible circulation of SBV infection in cattle
in Nigeria. As vaccination against SBV is not
currently practised in the country, the detection of
seropositive animals among the tested cattle
suggests natural exposure of these animals to the
virus. Considering that the FWF cattle sera were
collected in January 2011, this finding of antibodypositive animals presupposes that the virus may
have existed in Nigeria, at least, as far back as
2011 when the first outbreak of the disease was
recorded in Europe. Our detection of positive
reactors among cattle in this study is consistent
with the report of Azkur et al. (2013) who also
found SBV-positive animals in Turkey using the
same ELISA kit and concluded, based on personal
communication with the manufacturer, that
antibodies detected in the screened animals were
actually due to SBV and not a related virus like
Akabane virus (AKAV).
However, the possibility that the antibodies could
be due to cross-reactivity with other Simbu
serogroup viruses cannot be completely excluded.
This possibility is particularly relevant to the
present study because SHAV and Sathuperi virus
(SATV) were originally isolated in Nigeria (Causey
et al., 1972), and it is likely that other currently
unidentified Simbu viruses might be present in the
country. Moreover, SBV is reported to be a
reassortant having the S and L RNA segments from
SHAV and the M segment from SATV (Yanase et
al., 2012). The prospect of cross-reactivity as it
relates to the Nigerian (or African) origin of some
of these Simbu viruses is underscored by the
report of Kupferschmidt (2012) in which it was
16
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Although the findings of this study provide an
indication that SBV is present in Nigeria, further
investigations based on serum neutralisation test,
viral isolation and/or detection and sequencing of
SBV RNA from ruminants that have stayed only in
Nigeria or from Culicoides would be critical to
conclude that SBV has emerged in the country.
Additionally, even though SBV is not yet a
notifiable disease, we advocate that veterinarians

and farmers be encouraged to report cases of
abortions, stillbirths and congenital malformations
in ruminants to appropriate authorities.
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