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ABSTRACT

Aim: The aim of this study was to determine chicken anaemia virus (CAV) antibody status of some free-living wild birds in
Zaria, Nigeria.

Method and Materials: One hundred and fifty free-living wild birds, comprising 30 birds each of Laughing doves, Speckled
pigeons, Cattle egrets, Village weavers and African silver bills were sampled over a period of 9 months. Blood samples were
collected from each bird and harvested sera were tested for CAV antibodies using enzyme linked immunosorbent assay.
Results: It was indicated CAV seroprevalences of 6.67 % in Speckled pigeon (95% CI, 6.35 - 6.99), 3.33 % in Cattle egret (95% CI,
3.10 - 3.56 %), 16.67 % in Village weaver (95% CI, 16.19 - 17.15 %) and 3.3 % in African silver bill (95% CI, 3.10 - 3.56 %). These
free-living wild birds had CAV seroprevalence of 6.0 % (95 CI, 5.86 - 6.14 %) in Zaria.

Conclusion: It was indicative of previous natural exposure to CAV and they could be involved in the possible spread of the
virus. Hence, measures to prevent direct and indirect interactions of chickens with these wild birds should be implemented in
commercial poultry.
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Introduction

Chickenanaemia (CA) is a viral infection of
poultry caused by CA virus (CAV) (Yuasa et al.
1979).The infection is characterized by aplastic
anaemia, subcutaneous and intramuscular
haemorrhages, = immunosuppresionand  high
mortality in chickens aged 2-4 weeks-old
(Taniguchi et al. 1983; Goryo et al. 1989; Rimondi
et al. 2014). Chicken anaemia virus is a single
stranded DNA virus with icosahedral symmetry
belonging to the family Anelloviridae and genus
gyrovirus(Rosarioet al. 2017). Previously, chickens
were believed to be the only natural host of CAV,
the infection has been reported in Japanese quails,
ducks and turkeys (Farkas et al. 1998; Gholami-
Ahangaran et al. 2013; Shettima et al. 2017).
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The virus was first isolated in Japan in 1979 using
specific-pathogen free (SPF) chicks inoculated with
contaminated Marek’s disease vaccines (Yuasa et
al. 1979). The disease has been reported in Nigeria
(Emikpe et al. 2005; Oluwayelu and Todd, 2008),
northern Vietnam (Van Dong et al. 2019), Taiwan
(Ou et al. 2018), Egypt (Hussein et al. 2002), South
Africa (Witch and Mabharaj, 1993) and other major
chicken producing countries of the world. The
mode of transmission of CAV can be through
horizontal and vertical means (Schat 2003).
Chicken anaemia is a common global disease
of chickens due to the detection and isolation of
CAV from poultry flocks where it causes
immunosuppression and economic losses (Bhatt et
al. 2011; Shettima et al., 2017; Orakpoghenor, 2019;
Jordan et al., 2019). The immunosuppression due
to CAV may lead to vaccination failures and
exacerbation of secondary infections such as avian
influenza (H9N2) and infectious bronchitis (Haridy
et al. 2009; Oluwayelu, 2010; Erfan et al. 2019).
Economic losses result from poor growth,
vaccination failures, high mortality and cost of
antibiotics against secondary bacterial infections
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(McNulty, 1991; Schat, 2003; Oluwayelu, 2010).

There is no information on the CAV antibody
status of wild birds in Nigeria. Therefore, the aim
of this study was to detect antibodies against CAV
in free-living wild birds in Zaria, Nigeria.

Materials and Methods

Ethics Statement

Handling of animals and blood samples collection,
conducted in this study, was approved by the
Ahmadu Bello University Committee on Animal
Use and Care (ABUCAUC), Ahmadu Bello
University, Zaria, Nigeria.

Sampling of Birds

Based on convenience sampling method, a total of
150 birds comprising 30 each of Laughing doves
(Spilolepiasenegalensis), Speckled pigeons (Columba
guinea), Cattle egrets (Bubulcus ibis), Village
weavers (Ploceuscucullatus) and African silver bill
(Euodicecantans) were sampled alive over a period
of 9 months (March - December, 2017). The study
was designed to sample until 30 of each species
were caught. These species of birds were
considered based on their frequent visits to poultry
houses and previous occurrence of CA in the
region. The birds were captured alive and unhurt
using wooden traps kept at strategic positions
around the poultry houses located at different
locations within the environ. The traps involved a
constructed cage to avoid injury to the birds but
only restrict their movement.

Blood Sample Collection

Blood sample (0.5-1 ml) was collected from each
bird via the wing vein using sterile hypodemic
syringes and 23G needles. Sera were harvested into
labeled sterile plastic containers and stored at -20°C
until used CAV antibody detection. After blood
sample collection, each bird was marked and

released to avoid repeated sampling of the same
bird.

Open access

Enzyme linked immunosorbent assay for detection of
CAV antibody

The test sera were subjected toindirect enzyme
linked immunosorbent assay (ELISA) using
chicken anaemia virus antibody test kit (IDEXX
CAV) obtained from IDEXX Laboratories Inc.,
Westbrook, Maine 04092 USA, by following the
manufacturers’ instructions. The absorbance values
were measured and recorded at 650 nm
wavelength using ELISA microtitre plate reader.
The relative level of antibody to CAV in the sample
was determined by calculating the sample to
negative (S/N) ratio. Sera with S/N ratios greater
than 0.60 were interpreted as negative. Sample to
negative ratios less than or equal to 0.60 were
interpreted as positive and indicated vaccination or
field exposure to CAV according to the
Manufacturers” Technical Guide.

Data Analyses

The ELISA data were presented as percentages in a
Table. The prevalence of CAV antibody was
calculated for each bird species using the formula
outlined by Bennette et al. (1991):

Prevalence for each species (%) =

number of serum positive for each species _ x 100
total number of serum examined for the species

The 95% confidence interval (CI) for each
species was calculated using the formula by
Mabhajan (1997):

Cl=p+zXp(l-p)/n

where p = calculated prevalence,

z = area to the right of a z-score and
n = number of samples

Results

The result of this study shows CAV seroprevalence
of 6.67 % (2/30) in Speckled pigeons, 3.33 % (1/30)
in Cattle egrets, 16.67 % (5/30) in Village weavers
and 3.33 % (1/30) in African silver billsin Zaria,
North West Nigeria (Table 1).

Table 1: Prevalence of chicken anaemia virus antibodies in some free-living wild birds in Zaria, Nigeria

Species of birds Number of samples tested  Number of samples positive Prevalence 95 % CI
Laughing doves 30 0 0.00 0.00 - 0.00
Speckled pigeons 30 2 6.67 6.35 - 6.99
Cattle egrets 30 1 3.33 3.10-3.56
Village weavers 30 5 16.67 16.19 - 17.15
African silver bills 30 1 3.33 3.10 - 3.56
Total 150 9 6.00 5.86 - 6.14
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Discussion

The present study was undertaken to detect CAV
antibodies in some free-living wild birds in Zaria,
Nigeria. In this region, vaccination of chickens
against CA is not a common practice. Shettima et
al. (2017) reported seroprevalence of CAV
antibodies in turkeys (23.6%), ducks (13.7%) and
geese (22.7%) at Maiduguri, North Eastern
Nigeria. Adedeji et al. (2016) reported a concurrent
and natural field outbreak of CA and infectious
bursal disease in a commercial poultry farm at Jos,
North Central Nigeria.Gholami-Ahangaran et al.
(2013) reported CAV seroprevalence in ostriches
(23.38%) at Iran.

The detection of CAV antibodies in free-living
wild birds in this study is indicative of previous
natural exposure of these birds to the virus. This
may have resulted from interactions through
frequent visit to commercial poultry farms and
feeding around poultry houses in this region. The
scavenging of dead chickens, ingestion of
contaminated water, and exposure of respiratory
or conjunctival membranes to contaminated
poultry dust has been suggested to be means
through which wild birds could become infected.
Also, in areas where chickens are reared on free
range management system, and around live bird
markets, these species of wild birds have been
found to feed together with the chickens. These
interactions allowed for possible ingestion of the
virus by these birds thus, suggestive of the
seroprevalence observed in this study. These birds
therefore, may serve as carriers of CAV following
migration to poultry houses and possible
dissemination of the virus to chickens due to their
migratory activities.

Conclusions

It was observed that CAV antibodies (6.0%)
existed in free-living wild bird populations
indicating previous natural exposure to CAV. To
the best of our knowledge, this is the first attempt
on the serological studies and report of CAV
antibody status in Laughing dove, Speckled
pigeon, Cattle egret, Village weaver and African
silver bill in Nigeria.
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