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ABSTRACT Infectious bursal disease virus (IBDV)
is an immunosuppressive pathogen of poultry causing
great economic losses to the poultry industry. In this
study, the IBDV antibodies were detected in captured
free-living wild birds in Zaria, Nigeria. One hundred
and fifty free-living wild birds, comprising 30 birds
each of 5 different species, were sampled over a period
of 9 months. Blood samples were collected from each
bird, and harvested sera were tested for IBDV
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antibodies using enzyme-linked immunosorbent assay.
Results indicated IBDV seroprevalences in speckled
pigeon (6.67%) and cattle egret (3.33%). In conclusion,
the detection of IBDV antibodies in free-living wild
birds in this study is indicative of previous natural
exposure of these birds to the virus. These species of
wild birds could therefore serve as carriers of these
viruses and, consequently, transmit these viruses to
chickens.
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INTRODUCTION

Infectious bursal disease (IBD) or Gumboro disease is
an acute, highly contagious disease of chickens caused by
infectious bursal disease virus (IBDV) (Eterradossi and
Saif, 2008). The disease is characterized by bursal lesions,
bursal atrophy, and immunosuppression in chickens be-
tween 3 wk and 3 mo of age (Mahgoub, 2012; Magwod
et al. 2014). The virus responsible for IBD is a
bisegmented, double-stranded RNA virus, belonging to
the genus Avibirnavirus and family Birnaviridae
(Baxendale, 2002; Jackwood et al. 2018). It shows
selective tropism for lymphoid tissue and has affinity for
immature B lymphocytes in the bursa of Fabricius
(Lukert and Saif, 2003; Mwenda et al. 2018). It has been
reported to also cause lymphoid depletion in the bursa of
Fabricius in free-livingwildbirds, but infection is generally
subclinical (AHA, 2009). The natural hosts of IBDV are
domestic fowls including chickens and turkeys
(Jackwood and Sommer-Wagner, 2007). The mode of
transmission of IBDV is primarily through fecal-oral
route, with aerosol spread considered to be less important
(AHA, 2009). Two serotypes of IBDV (1 and 2) have been
recognized with existence of considerable antigenic varia-
tion within each serotype (Motohiko et al.1998; Jackwood
et al. 2018). Serotype 1 is pathogenic only to chickens and
can be further divided into classical virulent, attenuated,
antigenic variant and very virulent IBDV based on their
virulence and antigenicity (Wang et al. 2007; Mawgod
et al. 2014; Jackwood et al. 2018). Serotype 2 viruses are
naturally avirulent and do not cause clinical disease in
chickens and turkeys (Motohiko et al. 1998). Serological
evidence of serotype 1 IBDV infection in wild birds sug-
gests that wild birds may play a role in the epidemiology
of IBDV by serving as reservoirs for the virus (Gilchrist,
2005; AHA, 2009). Reports have shown that serotype 2
of IBDV is more prevalent in many species of free-living
wild birds, with the natural host considered to be turkeys
(Motohiko et al. 1998).

There is dearth of information on the IBDV status of
free-living wild birds in Zaria, Nigeria. Therefore, the
aim of this study was to detect IBDV antibodies in
free-living wild birds in Zaria, Nigeria.
MATERIALS AND METHODS

Ethics Statement

The study protocol and all animal studies were
approved by the Ahmadu Bello University Committee

https://doi.org/10.1016/j.psj.2019.11.036
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:ochuko.orakpoghenor@gmail.com


Table 1. Seroprevalence of infectious bursal disease virus in free-living wild birds in Zaria,
Nigeria, using indirect enzyme-linked immunosorbent assay.

Species of birds Number of samples tested Number of samples positive Prevalence

Laughing doves 30 0 0.00
Speckled pigeons 30 2 6.67
Cattle egrets 30 1 3.33
Village weavers 30 0 0.00
African silverbills 30 0 0.00
Total 150 3 2.00

ORAKPOGHENOR ET AL.1976
on Animal Care and Use (ABUCACU), Ahmadu Bello
University, Zaria, Nigeria.
Sample Size

The sample size for the study was calculated using the
following formula by Mahajan (1997):

N5Z2pq
�
d2

where N 5 sample, Z 5 the appropriate value from the
desired confidence (1.96), p 5 expected prevalence, q 5 1
– Prevalence, d 5 allowable error.

Using relative seroprevalence of 6.15% from a previous
study by Adamu et al. (2017),

N 5 1.962 ! 0.0615 ! (1-0.0615)/0.052

N 5 88.69.
To increase the chances of detecting the antibodies,

150 blood samples and 150 sera were collected.
Sampling of Birds

Based on convenience sampling method, a total of 150
birds comprising 30 each of laughing doves (Spilopelia
senegalensis), speckled pigeons (Columba guinea), cattle
egrets (Bubulcus ibis), village weavers (Ploceus cuculla-
tus), and African silverbill (Euodice cantans) were
sampled alive over a period of 9 mo (March–December,
2017). These species of birds were used based on their
availability at the particular time of capture. The birds
were captured alive and unhurt using wooden traps
kept at strategic positions around poultry houses located
at different locations within the environ. The 10 poultry
farms were selected based on frequency of visit of these
free-living wild birds and previous history of IBD
outbreaks.

The captured birds were identified by an ornithologist
in the Department of Zoology, Faculty of Life Sciences,
Ahmadu Bello University Zaria. Thereafter, physical ex-
amination was conducted on each bird to be sure there
were no lesions, wounds, or ectoparasites.
Blood Sample Collection

Blood sample (0.5-1 ml) was collected from each bird
via the wing vein using sterile hypodermic syringes and
23G needles. Sera were harvested from the blood, trans-
ferred into labeled sterile plastic containers, and stored
at 220�C until used for IBDV antibody detection. After
sample collection, each bird was marked to avoid
repeated sampling and released into the environment.
Enzyme-Linked Immunosorbent Assay for
Detection of IBDV Antibody

The 150 test sera were subjected to indirect ELISA
following the manufacturers’ instructions (IDEXX IBD-
XR Ab Tests Technical Guide). IBD virus antibody test
kit (designed for serotype 1 strain) used was obtained
from IDEXX IBD-IDEXX Laboratories Inc., Westbrook,
ME. The absorbance values were measured and recorded
at 650 nm wavelength using an ELISA microtiter plate
reader. The relative level of antibody to IBDV in the sam-
ple was determined by calculating the sample-to-positive
(S/P) ratio. Sera with S/P ratios of less than or equal to
0.20 were interpreted as negative. Sample-to-positive
ratios greater than 0.20 were interpreted as positive and
indicated vaccination or exposure to IBD virus according
to the manufacturers’ technical guide.
Data Analyses

The ELISA data were presented as percentages in
Table. The prevalence of antibodies to IBDV was calcu-
lated for each bird species using the formula outlined by
Bennette et al. (1991).
RESULT

The result of this study shows seroprevalence of IBDV
antibodies in speckled pigeons (6.67%) and cattle egrets
(3.33%) but no serological evidence in laughing doves,
village weavers, and the African silverbills in Zaria,
North West Nigeria (Table 1).
DISCUSSION

In this region, vaccination of chickens against IBD is
frequently carried out. Fagbohun et al. (2000) reported
seroprevalence of IBDV antibodies in cattle egrets
(20.0%) using ELISA at Ibadan, South West Nigeria.
Also, antibodies to IBDV have also been reported in
speckled pigeons (6.0%) and laughing doves (13.04%)
in Kano using ELISA (Adamu et al. 2017).
From this study, it is believed that these species of

free-living wild birds have been previously exposed to
IBDV and could play important roles in the natural
maintenance and spread of the virus in poultry because
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of their migratory potentials. The common IBD vaccines
used in Nigeria and the surrounding areas are live vac-
cines from serotype 1 strain, and the wild birds that
tested positive did not show signs of having been exposed
to these vaccine strains.
The presence of IBDV antibodies in free-living wild

birds in this study might have resulted from indirect
interaction through frequent visits to commercial poultry
farms and feeding around poultry houses in this region
(Oladele et al. 2011). Also, these free-living wild birds
have been found among the chickens in areas where local
chickens are reared on free-range management system
and around live bird markets. These interactions allowed
for possible ingestion of the viruses by these birds, thus
suggestive of the seroprevalence observed in this study.
The detection of IBDVantibodies in free-livingwild birds
is indicative of previous natural exposure of these birds to
the viruses at some point in their life. These free-living
wild birds therefore may serve as carriers of these viruses
after migration to poultry houses and possible dissemina-
tion of the virus to chickens.
Itwas observed that IBDVantibodies exist in free-living

wild bird populations. The detection of IBDV (2.0%) anti-
bodies in free-living wild birds in this study indicated pre-
vious natural exposure to these viruses. To the best of our
knowledge, this is the first report on the serological studies
of IBDV in these species of wild birds in Zaria, Nigeria.
Whether these viruses cause clinical diseases and pa-

thology in free-living wild birds require further investiga-
tion. It is recommended that further research involving
experimental inoculation and more species of birds
should be carried out in Zaria, Nigeria, to understand
the pathology, pathogenesis, epidemiology, and status
of IBDV in wild bird populations.
ACKNOWLEDGEMENTS

The authors acknowledge the help provided by Virus
Research Division of the National Veterinary Research
Institute (NVRI), Vom, Plateau State, Nigeria; Depart-
ment of Zoology, Faculty of Life Sciences, Ahmadu Bello
University Zaria, Nigeria; and Professor Ben. O. Emikpe
of the Department of Veterinary Pathology, University
of Ibadan, Nigeria for editing this manuscript.
REFERENCES

Adamu, H. U., A. G. Balami, and P. A. Abdu. 2017. Avian influenza,
Gumboro and Newcastle disease antibodies and antigens in
apparently healthy wild birds in Kano metropolis, Nigeria. Nigeria
Vet. J. 38:69–77.

Animal Health Australia (AHA). 2009. Disease Strategy: Infectious
Bursal Disease Caused by Very Virulent IBD Virus or Exotic Anti-
genic Variant Strains of IBD Virus (Version 3.0), Australian Veter-
inary Emergency Plan (AUSVETPLAN), Edition 3, Primary
Industries Ministerial Council, Canberra, ACT. Accessed May 2010.
http://www.animalhealthaustralia.com.au/fms/Animal%20Health
%20Australia/AUSVETPLAN/IBD22PROOF(2Jun09).pdf.

Baxendale, W. 2002. Birnaviridae. Pages 319–323 in Poultry Diseases.
J. Frank, P. Mark, A. Dennis and F. Trevor, eds, 5th ed. W.B.
Saunders.

Bennette, S., T. Woods, W. M. Liyanage, and D. L. Smith. 1991.
A simplified general method for cluster sampling surveys of
health in developing countries. World Health Stat. Quart.
44:98–106.

Eterradossi, N., and Y. M. Saif. 2008. Infectious bursal disease. Pages
211–235 in Diseases of Poultry. Y. M. Saif, A. M. Fadly,
J. R. Glisson, L. R.McDougald, L. K. Nolan andD. E. Swayne, eds,
12th ed. Iowa State University Press, Ames, Iowa.

Fagbohun, O. A., A. A. Owoade, D. O. Oluwayelu, and
F. O. Olayemi. 2000. Serological survey of infectious bursal disease
virus antibodies in Cattle egrets, pigeons and Nigerian laughing
doves. Afr. J. Biomed. Res. 3:191–192.

Gilchrist, P. 2005. Involvement of free-flying wild birds in the spread of
the viruses of avian influenza, Newcastle disease and infectious
bursal disease from poultry products to commercial poultry.
World’s Poult. Sci. J. 61:198–210.

Jackwood, D. J., and S. E. Sommer-Wagner. 2007. Genetic charac-
teristics of infectious bursal disease viruses from four continents.
Virology. 365:369–375.

Jackwood, D. J., K. A. Schat, L. O. Michel, and S. de Wit. 2018. A
proposed nomenclature for infectious bursal disease virus isolates.
Avian Pathol. 47:576–584.

Lukert, P. D., and Y. M. Saif. 2003. Infectious bursal disease. Pages
161–179 in Diseases of Poultry. Y. M. Saif, H. J. Barnes,
J. R. Glisson, L. R. McDougald and D. E. Swayne, eds. 11th ed.
Iowa State University Press, Ames, IA.

Magwod, S. A., A. S. Arafa, and H. A. Hussein. 2014. Molecular
genotyping of the infectious bursal disease virus (IBDV) iso-
lated from Broiler Flocks in Egypt. Int. J. Vet. Sci. Med.
2:46–52.

Mahajan, B. K. 1997. Pages 88–94 in Method in Biostatistics for
Medical Students and Research Workers. 6th ed. Jaypee Brothers
Medical Publishers Ltd, India.

Mahgoub, H. A. 2012. An overview of infectious bursal disease. Arch.
Virol. 157:2047–2057.

Motohiko, O., W. Takashi, and Y. Tsuyoshi. 1998. Seroprevalence of
infectious bursal disease in free-living wild birds in Japan. J. Vet.
Med. Sci. 60:1277–1279.

Mwenda, R., K. Changula, B. M. Hang’ombe, N. Chidumayo, and
A. S. Mangani, et al. 2018. Characterization of field infectious
bursal diseaseviruses in Zambia: evidence of co-circulation ofmul-
tiple genotypes with predominance of very virulent strains. Avian
Pathol. 47:300–313.

Oladele, S. B., O. S. Obaje, and M. A. Ogunbodede. 2011. Newcastle
disease antibody in apparently healthy free-living wild birds in
Zaria, Nigeria. Sahel J. Vet. Sci. 10:10–15.

Wang, Y. S., Z. C. Wang, Y. D. Tang, Z. L. Shi, and K. W. He,
et al. 2007. Comparison of four infectious bursal disease vi-
ruses isolated from different bird species. Arch. Virol. 152:
1787–1797.

http://refhub.elsevier.com/S0032-5791(19)57833-6/sref1
http://refhub.elsevier.com/S0032-5791(19)57833-6/sref1
http://refhub.elsevier.com/S0032-5791(19)57833-6/sref1
http://refhub.elsevier.com/S0032-5791(19)57833-6/sref1
http://www.animalhealthaustralia.com.au/fms/Animal%20Health%20Australia/AUSVETPLAN/IBD22PROOF(2Jun09).pdf
http://www.animalhealthaustralia.com.au/fms/Animal%20Health%20Australia/AUSVETPLAN/IBD22PROOF(2Jun09).pdf
http://refhub.elsevier.com/S0032-5791(19)57833-6/sref3
http://refhub.elsevier.com/S0032-5791(19)57833-6/sref3
http://refhub.elsevier.com/S0032-5791(19)57833-6/sref3
http://refhub.elsevier.com/S0032-5791(19)57833-6/sref4
http://refhub.elsevier.com/S0032-5791(19)57833-6/sref4
http://refhub.elsevier.com/S0032-5791(19)57833-6/sref4
http://refhub.elsevier.com/S0032-5791(19)57833-6/sref4
http://refhub.elsevier.com/S0032-5791(19)57833-6/sref5
http://refhub.elsevier.com/S0032-5791(19)57833-6/sref5
http://refhub.elsevier.com/S0032-5791(19)57833-6/sref5
http://refhub.elsevier.com/S0032-5791(19)57833-6/sref5
http://refhub.elsevier.com/S0032-5791(19)57833-6/sref6
http://refhub.elsevier.com/S0032-5791(19)57833-6/sref6
http://refhub.elsevier.com/S0032-5791(19)57833-6/sref6
http://refhub.elsevier.com/S0032-5791(19)57833-6/sref6
http://refhub.elsevier.com/S0032-5791(19)57833-6/sref7
http://refhub.elsevier.com/S0032-5791(19)57833-6/sref7
http://refhub.elsevier.com/S0032-5791(19)57833-6/sref7
http://refhub.elsevier.com/S0032-5791(19)57833-6/sref7
http://refhub.elsevier.com/S0032-5791(19)57833-6/sref8
http://refhub.elsevier.com/S0032-5791(19)57833-6/sref8
http://refhub.elsevier.com/S0032-5791(19)57833-6/sref8
http://refhub.elsevier.com/S0032-5791(19)57833-6/sref9
http://refhub.elsevier.com/S0032-5791(19)57833-6/sref9
http://refhub.elsevier.com/S0032-5791(19)57833-6/sref9
http://refhub.elsevier.com/S0032-5791(19)57833-6/sref10
http://refhub.elsevier.com/S0032-5791(19)57833-6/sref10
http://refhub.elsevier.com/S0032-5791(19)57833-6/sref10
http://refhub.elsevier.com/S0032-5791(19)57833-6/sref10
http://refhub.elsevier.com/S0032-5791(19)57833-6/sref11
http://refhub.elsevier.com/S0032-5791(19)57833-6/sref11
http://refhub.elsevier.com/S0032-5791(19)57833-6/sref11
http://refhub.elsevier.com/S0032-5791(19)57833-6/sref11
http://refhub.elsevier.com/S0032-5791(19)57833-6/sref12
http://refhub.elsevier.com/S0032-5791(19)57833-6/sref12
http://refhub.elsevier.com/S0032-5791(19)57833-6/sref12
http://refhub.elsevier.com/S0032-5791(19)57833-6/sref13
http://refhub.elsevier.com/S0032-5791(19)57833-6/sref13
http://refhub.elsevier.com/S0032-5791(19)57833-6/sref14
http://refhub.elsevier.com/S0032-5791(19)57833-6/sref14
http://refhub.elsevier.com/S0032-5791(19)57833-6/sref14
http://refhub.elsevier.com/S0032-5791(19)57833-6/sref15
http://refhub.elsevier.com/S0032-5791(19)57833-6/sref15
http://refhub.elsevier.com/S0032-5791(19)57833-6/sref15
http://refhub.elsevier.com/S0032-5791(19)57833-6/sref15
http://refhub.elsevier.com/S0032-5791(19)57833-6/sref15
http://refhub.elsevier.com/S0032-5791(19)57833-6/sref16
http://refhub.elsevier.com/S0032-5791(19)57833-6/sref16
http://refhub.elsevier.com/S0032-5791(19)57833-6/sref16
http://refhub.elsevier.com/S0032-5791(19)57833-6/sref17
http://refhub.elsevier.com/S0032-5791(19)57833-6/sref17
http://refhub.elsevier.com/S0032-5791(19)57833-6/sref17
http://refhub.elsevier.com/S0032-5791(19)57833-6/sref17

	Research Note: Detection of infectious bursal disease virus antibodies in free-living wild birds in Zaria, Nigeria
	Introduction
	Materials and Methods
	Ethics Statement
	Sample Size
	Sampling of Birds
	Blood Sample Collection
	Enzyme-Linked Immunosorbent Assay for Detection of IBDV Antibody
	Data Analyses

	Result
	Discussion
	Acknowledgements
	References


