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Akabane virus (AKAV) is recognized as an important pathogen that causes abortions and congenital malformations in ruminants.
However, it has not received adequate attention inNigeria.Therefore, in investigating this disease, serum samples from 184 (abattoir
and farm) head of cattle and 184 intensively reared sheep from two states in southwest Nigeria were screened for antibodies against
AKAV using enzyme-linked immunosorbent assay. An overall seropositivity of 70.1% (129/184) was obtained with antibodies being
detectable in 73.8% of abattoir (trade) cattle and 40.0% in farm cattle, while 4.3% (8/184) seropositivity was observed in sheep. All
the age groups of cattle tested had seropositive animals, 0-1 year (1/7, 14.3%), 2-3 years (17/34, 50.0%), 4-5 years (92/121, 76.0%),
and >5 years (19/22, 86.4%), while in sheep only the age groups of 2-3 and 4-5 years showed seropositivity of 4.1% (4/97) and 8.2%
(4/49), respectively. The detection of antibody-positive animals among unvaccinated cattle and sheep provides evidence of AKAV
infection in Nigeria. These findings call for continuous monitoring of the disease among ruminants in order to ascertain the actual
burden and increase awareness of the disease. This will facilitate early detection and aid the development of appropriate control
measures against the disease in Nigeria.

1. Introduction

The family Bunyaviridae is the largest virus family with
over 350 member viruses that are classified into five genera,
including the Orthobunyavirus genus which contains a large
number of viruses that share common genetic features [1].
Based on serological relationships, viruses in this genus have
been divided into serogroupswith the Simbu serogroup being
one of the largest. Several Simbu serogroup viruses isolated
fromdomestic andwild animals as well asmosquito andCuli-
coides vectors have been found in Africa, Australia, Asia, and
the Middle East [2–6]. This serogroup, which includes Aka-
bane, Aino, and Shamonda viruses, plays a significant role as
pathogens of ruminants with Akabane virus (AKAV) being
the most recognized [7]. In particular, Akabane virus, a ter-
atogenic, Culicoides-borne virus, replicates in many kinds of
natural host species and in several experimental animals [8].
Based on serological evidence, cattle, horses, donkeys, sheep,
goats, pigs, camels, and buffaloes appear to be infected in

natural situations [9, 10]. AKAVhas been identified as a cause
of seasonal epizootics of reproductive disorders (abortions,
premature births, and stillbirths) and congenital arthrogry-
posis, hydranencephaly, or microencephaly in cattle, sheep,
and goats, sometimes resulting in significant economic losses
[1, 6, 11].

Although virus isolation [2], histopathology, immuno-
histochemistry, serology, and genetic analysis [12] have been
used for laboratory confirmation of AKAV infections, serol-
ogy is themost practical and commonly used technique. Spe-
cific antibodies against AKAV have been detected using virus
neutralization test (VNT) and enzyme-linked immunosor-
bent assay (ELISA) [13, 14]. In Africa, limited information
based on virus isolation and/or serology revealed the pres-
ence of AKAV in Kenya [2, 10], Sudan [15, 16], South Africa
[5, 17], Zimbabwe [18], and Tanzania [19] with limited infor-
mation from Nigeria and perhaps West Africa. In Nigeria,
although abortions and congenital malformations associated
with AKAV such as arthrogryposis, kyphosis, and scoliosis
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have been reported in ruminants [20–22], the virus has
not received adequate attention as a possible cause of these
conditions. Therefore, as part of ongoing surveillance for
Culicoides-borne arboviruses of livestock in Nigeria, we
investigated the presence of specific antibodies against AKAV
in cattle and sheep from Oyo and Ogun states, southwest
Nigeria.

2. Materials and Methods

2.1. Study Area. This study was based on a cross-sectional
design and conducted between May and September 2015 in
Ogun and Oyo states of southwest Nigeria. The study area
extended from latitudes 7∘00󸀠 to 8∘00󸀠 north and longitudes
3∘35󸀠 to 4∘00󸀠 east. Sera were collected in Oyo state from
184 head of trade cattle at the central municipal abattoirs in
Bodija and Ogbomoso and a privately owned farm at Ido
where they were kept semi-intensively. Cattle slaughtered at
the abattoirs are sourced mainly from the northern part of
the country and neighbouring countries, where they were
reared on free-range management system that exposes them
to insect vectors. Also, 184 sera were collected from semi-
intensively reared sheep from farms and backyard flocks in
Akinyele, Egbeda, Ido, Ibadan North, and Ona-Ara in Oyo
state as well as from Imeko and Odeda in Ogun state. The
semi-intensively managed cattle and sheep were allowed to
graze on pastures during the day and kept indoors at night.
However, the animal houses were not insect-proof.

2.2. Sample Collection. Blood (about 5mL) was collected at
slaughter from abattoir cattle while farm cattle and sheep
were bled via the jugular vein into sterile plain bottles
without anticoagulant. The blood was allowed to clot at
room temperature after which sera were decanted into sterile
Eppendorf tubes and stored at −20∘C until tested.

2.3. Detection of AKAV Antibodies by Competitive ELISA.
All the collected sera were analyzed using a commercially
available ID Screen® competition ELISA kit (IDvet, Montpel-
lier, France) that detects anti-G1 antibodies directed against
AKAV in ruminant serum and plasma. The test, which was
reported by the manufacturer to lack cross-reactivity with
other viruses in the Bunyaviridae family, such as Schmal-
lenberg virus (SBV), Rift Valley fever virus (RVFV), and
Aino virus, and to have a high (96.52%) correlation with the
VNT, was performed according to the kit protocol. For each
sample, results were expressed as sample/negative percentage
(S/N%) using the optical densities (OD) from the ELISA
reader: S/N% =ODsample/ODnegative control×100. Samples that
presented S/N% lower than 30%, between 30% and 40%,
and >40% were considered positive, doubtful, and negative,
respectively.

2.4. Statistical Analysis. Results of serology were analyzed
using the statistical package GraphPad Prism version 5.01
(San Diego, USA). Differences in AKAV antibody seropreva-
lence between cattle and sheep, abattoir and farm cattle, and
male and female animals were evaluated using chi-square
(𝜒2) test. Furthermore, seroprevalence results based on breed,

Table 1: Prevalence of AKAV antibodies in sheep and cattle in the
study area.

Number sampled Positive (%) Doubtful (%) Negative (%)
Sheep 184 8 (4.4) 22 (12.0) 154 (83.7)
Cattle 184 129 (70.1)∗ 37 (20.1) 18 (9.8)
Total 364 137 (37.6) 59 (16.2) 172 (47.3)
∗

𝑃 = 0.0001.

Table 2: Seroprevalence of AKAV in cattle in the study area.

Variable Group Number sampled Positive (%)

Sex Female 131 92 (70.2)
Male 53 37 (69.8)

Age (years)

0-1 7 1 (14.3)∗

2-3 34 17 (50.0)
4-5 121 92 (76.0)
>5 22 19 (86.4)∗

Source Abattoir 164 121 (73.8)∗

Farm 20 8 (40.0)
∗

𝑃 = 0.0001.

age group, and location were subjected to one-way ANOVA
and subsequently to Tukey’s posttest for performing mul-
tiple comparisons in order to assess statistically significant
differences between all possible pairs of groups. The level of
statistical significance was 𝑃 < 0.05.

3. Results

Out of 184 sheep sera tested, 8 (4.4%), 22 (12.0%), and 154
(83.7%)were positive, doubtful, and negative, respectively, for
AKAV anti-G1 antibodies while, of the 184 cattle sera tested,
129 (70.1%), 37 (20.1%), and 18 (9.8%) were positive, doubtful,
and negative, respectively (Table 1). The prevalence of AKAV
antibodies was significantly (𝑃 < 0.005) higher in abattoir
cattle compared to farm cattle (Table 2). For the abattoir
cattle, AKAV antibody prevalence was significantly higher in
Bodija central abattoir compared to the Ogbomosho abattoir.
Overall, based on cattle breed, AKAV antibody prevalence
was 66.4% (75/113), 77.8% (28/36), 75.0% (3/4), 83.3% (10/12),
and 76.5% (13/17) for White Fulani, Sokoto Gudali, Kuri, Red
Bororo, and crossbreeds, respectively. However, comparison
of the AKAV seroprevalence rates in sheep based on age,
sex, breed, and location of sample collection revealed no
significant differences.

4. Discussion

Akabane virus has been shown to be an important pathogen
causing abortions and congenital malformations in rumi-
nants [23]. Antibodies to this Culicoides-borne, Simbu
serogroup virus have been found in ruminants fromcountries
of Australia, Asia, Southeast Asia, theMiddle East, andAfrica
[6, 10, 16, 24, 25]. However, since the initial isolation of Simbu
group viruses from cattle and Culicoides biting midges in
Nigeria [26, 27], there has been no report on the presence
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of AKAV in Nigeria. In the present study, which is part
of ongoing surveillance for Culicoides-borne arboviruses in
Nigeria [28, 29], AKAV antibody prevalence of 70.1% and
4.3%, respectively, was obtained for cattle and sheep in two
states (Ogun and Oyo) of southwest Nigeria using a competi-
tion ELISA. According to the internal validation report of the
kitmanufacturer on the assay, known SBV-, RVFV-, andAino
virus-positive sera produced negative results with the AKAV
ELISA kit, demonstrating the absence of cross-reactions
with antisera against these viruses. To our knowledge, this
is the first report of AKAV antibody-positive animals in
Nigeria. As AKAV vaccines are currently not administered to
livestock in the country, the detection of seropositive cattle
and sheep in this study suggests natural exposure of these
animals to AKAV. The higher seroprevalence obtained for
cattle, which is similar to the findings of a recent study
in Sudan [16], is an indication that they were more likely
to be infected with AKAV than sheep. This possibility is
buttressed by the knowledge that cattle are allowed to graze
more extensively, thus making them more exposed to the
Culicoides vectors of AKAV than sheep. Moreover, it has
previously been reported [30] that some Culicoides species
have distinct feeding preference for cattle over sheep even
when kept in the same vicinity.

Furthermore, it was observed in this study that AKAV
antibodies were more prevalent in trade cattle from abattoirs
than in farm cattle.This higher seroprevalence may be due to
the fact that, compared to farm cattle which are domiciled
in one location, trade cattle for slaughter at these abattoirs
are sourced from different parts of Nigeria and neighbouring
countries where they are kept mostly on free-range. This
makes the abattoirs convergence points for animals from
diverse geographical locations where they could have had
contact with infected Culicoides vectors. Since there is unreg-
ulated transborder movement of ruminants from neighbour-
ing West African countries into Nigeria, it is possible that
some of the seropositive cattle could have imported the dis-
ease into the country. Also, the detection of seropositive ani-
mals among trade cattle of different breeds suggests that the
disease is not breed-restricted.

Previous reports of congenital malformations in cattle
and sheep in Nigeria suggested that these defects have no
clearly established cause [20–22, 31]. However, the increased
prevalence of AKAV antibodies observed with increasing
age of cattle and sheep in this study (Table 2) suggests
AKAV as a possible cause of these conditions. Since it has
been reported that inapparent Akabane infection in adults
can lead to abortions, stillbirth, and congenital defects in
newborns [10, 32], this finding suggests that AKAV may
significantly increase abortion risk among adult cattle and
sheep, thus constituting a potential health risk to the animals.
Therefore, the findings of this study corroborate the fact that
AKAV is endemic in sub-Saharan Africa and underscore the
need for large-scale surveillance of the virus in Nigeria in
order to establish its role as a possible cause of economic
losses in ruminants through abortions, stillbirths, and con-
genital malformations and develop effective prevention and
control strategies. Additionally, virus isolation and genetic
characterization of isolates will be essential for understanding

the molecular epidemiology and evolution of AKAV in
Nigeria.
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