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Abstract
Aim: Biosecurity measures are rarely implemented in traditional farming systems especially in the villages. Given the
importance of the village chickens as a source of income for rural families and its public health concern due to the frequent
contact that exist between these birds and humans a study was conducted to assess the presence of antibodies to the H5 avian
influenza virus subtype in village chickens in some Local Government Areas (LGAs) in Kaduna State.
Materials and Methods: A total of 480 sera samples were obtained from apparently healthy local chickens in five LGAs
where the avian influenza outbreak has not been reported. The sera were subjected to the Haemagglutination inhibition (HI)
test using the H5N2 avian influenza antigen.
Results: An overall prevalence of 2.9% with an individual seroprevalence of 10%, 0.8%, 4.1% and 3.3% in Jaba, Jemma'a,
Kaura and Zango Kataf local government areas respectively. There was no association between presence of pigs and detection
of avian influenza antibodies, p=0.8723, OR 0.9153 (95% CI: 0.3108–2.695), but there was an association between presence
of water birds (Gesse and Ducks) and detection of avian influenza antibodies, p= 0.0203, OR 3.488 (95% CI: 1.146–10.61).
Conclusions: This result highlights the important role apparently healthy village chickens may play in virus perpetuation
(reservoir) and in the spread of avian influenza to other animals and humans. An enhanced and sustained virological
surveillance for the virus in village chickens was recommended.
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Introduction

In Nigeria, about 60% of the poultry population
are kept under the free rang/scavenging system of
production [1]. Biosecurity measures are rarely
implemented in the rearing of the village chickens
especially in the villages. The chickens therefore,
roam freely from one property to another making them
more vulnerable to infection. When infected they may
become a perpetual nucleus of virus circulation and
become a potential virus source [2].
Local poultry production system has been
shown to be an important source of spread and
persistence of highly pathogenic avian influenza
(HPAI) H5N1 [3], yet epidemiological surveys of
avian influenza infection rarely focus on the local
poultry (free range) system. They are considered to
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have little influence on the emergence, re-emergence
and spread of AI virus. Thus this study was designed to
determine the presence of AI antibodies in village
chickens with a view to determining their role in the
epidemiology and spread of the disease.
Materials and Methods

The first outbreak of AI in Nigeria was occurred
in Kaduna State [4]. The disease has since spread to 25
out of the 36 states including the Federal Capital
territory (FCT) [5]. The disease was not reported in
Kaura, Jemma'a, Jaba and Zangon Kataf local
government areas throughout the period of the
outbreak, even though, it has live bird markets and
access roads through which poultry and poultry
products are transported during this period from Abuja
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Table-1. Distribution of samples across the four local government areas and the prevalence of village chickens
positive for antibodies to the H5 avian influenza in these areas.
Variables
Number of samples collected
Number of samples positive
Prevalence (%)

Jaba

Jemma'a

Kaura

Zango Kataf

Total

50
5
10

250
5
0.8

120
5
4.1

60
2
3.3

480
14
2.9

(p<0.05; p=0.0036)
Table-2. Sex distribution of positivity for antibodies to the avian influenza (H5 subtype virus in village chickens
tested across four local government areas in Kaduna State, Nigeria
Sex
Jaba
Males (n=127)
Females (n=353)

15 (1)
35 (4)

No. of positive samples in each local government area
Jemma'a
Kaura
Zango Kataf
60 (2)
190 (0)

30 (0)
90 (5)

20 (0)
38 (2)

Total positive
3 (2.36)
11 (3.12)

Table-3. Association between positivity of birds for H5 AI antibodies to keeping of pigs and water birds
Type of animals

Households that keep Households that had
positive birds

Water birds
Pigs

46
125

6
7

and Jos where outbreaks occurred.
The State falls within latitude 09° 10' and 11°
30N and longitude 06° 10 and 09° E in the Northern
Guinea Savannah zone. The area is characterized by
three climatic seasons which consists of the cold dry
season (November-February), hot-dry season (March
-April) and the wet/rainy season (May-October) [6].
The Kagoro forest is located in Kaura local
government [7] while Jemma'a local government area
has a waterfall and the Nimiba forest reserve which
covers about 2,282.4 heaters [8]. The state has a bird
population of about 1.5 million comprising of both
exotic and village chickens [9].
A total of four hundred and eighty (480) blood
samples of village chickens were randomly collected
from villages in the four local government areas
(Zangon Kataf, Kaura, Jaba and Jema'a) in Kaduna
State. A proportionate sampling technique was used to
obtain samples from the local government areas. Ten
villages were sampled in Jaba local government area
while 25, 12 and 6 villages were sampled in Jemma'a,
Kaura and Zangon Kataf local government areas
respectively. Villages and households sampled were
selected based on simple random sampling
techniques. Ten [10] samples were collected in each
village (2 samples per household). All birds sampled
were adults comprising of 127 males and 480 females.
Serum was separated by centrifugation at 447.2g for 5
minutes [10] and stored at – 20oC until used. Avian
Influenza (H5N2) antigen was obtained from the
www.veterinaryworld.org

OR (95% CI)

P value

3.49 (1.146 – 10.61)
0.9 (0.3108 – 2.695)

0.0203
0.8723

Households that had
negative birds
8
7

Avian influenza and NewCastle disease reference
Laboratory, Padova Italy.
One percent suspension of chicken red blood cell
(RBC) was prepared for use as the indicator in the
haemagglution (HA) and haemagglutination inhibition
(HI) test which were performed as described and
recommended by the office internationale des epizootics
[11]. Serum samples with titres greater than or equal to
1/16 (4log2) were considered positive [11].
Households from where samples were collected
where asked if they kept water birds (geese or ducks)
or pigs.
Data obtained where expressed in tables. Chi
Square or Fisher's exact test was used where
appropriate to determine association with the aid of
SPSS version 17.0. Values of p < 0.05 were considered
significant.
Results

Results obtained showed an overall seroprevalence
of 2.9% with an individual seroprevalence of 10%,
0.8%, 4.1% and 3.3% in Jaba, Jemma'a, Kaura and
Zango Kataf local government areas respectively. The
highest seroprevalence was found in Jaba LGA (10%)
and the lowest in Jemma'a LGA (0.8%) (Table 1). Only
3(2.36%) of the 127 cocks (males) and 11 (3.12%) out
of the 353 hens (females) sampled were positive for
the avian influenza (H5 subtype) antibodies (Table 2).
There was no association between keeping of pigs and
presence of AI antibodies; however, there was a
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significant association between presence of AI
antibodies and keeping of water fowl (Table 3).
Discussion

Local chickens are rarely vaccinated [12] and
chickens are rarely vaccinated against avian influenza
in Nigeria. The presence of avian influenza virus (H5
subtype) antibodies in the village chickens is therefore
suggestive of natural exposure of the birds to the virus.
Alam et al. [13]; Wakawa et al. [14]; Biswas et al. [15];
Trenvennec et al., [16] in different parts of the world
have also reported detecting avian influenza (H5
subtype) antibodies in village chickens, though the
prevalence obtained in the present study was lower.
This may be because the present study was conducted
in an area where outbreak of the disease has not been
previously reported. The presence of antibodies in
apparently healthy local chickens without any clinical
sign may be an indication that they are incubating the
organism or they are carriers. Reports have also shown
that some village chickens possess the B21 haplotype
in the major histocompatibility complex (MHC) class
I molecule which makes them resistant to highly
pathogenic avian influenza (HPAI) [17]. Also previous
exposure of chickens to low pathogenic avian influenza
(LPAI) viruses such as H9N2 virus has been shown to
modulate the lethality of the infection by H5 virus
subtype and provides partial protection against lethal
challenges. This therefore, reduces the clinical
manifestation and detectibility of HPAI infection,
facilitating the spread of the virus [18]. Transportation
of live poultry and poultry products along highways
have been implicated in the potential HPAI spread
along the road network if infected birds are transported
[19, 20]. Also intense traffic of people in the vicinity of
highways and commercial exchanges of live birds
among the residents may increase the risk of spread of
the disease through the movement of infected materials
and fomites [4,20]. This may have contributed to the
presence of avian influenza antibodies among these
birds as infected birds were reported to be transported
across these highway during the 2006-2008 avian
influenza outbreak between Jos and Abuja where
avian influenza outbreaks where reported [4]. Also the
presence of forest and water bodies around some of
these local government areas e.g Kaura and Jemma,a
may have brought the village chickens into contact
with wild birds when scavenging.
Pigs play a crucial role in influenza ecology and
epidemiology, primarily because of their dual
susceptibility to human and avian viruses [21]. Pigs
have been proposed to be a “mixing vessel” in the
www.veterinaryworld.org

generation of re-assorted strains [22]. There was no
association between keeping of pigs and positivity of
the birds for avian influenza. However, there was an
association between keeping of water fowl (duck and
geese) and presence of the antibody. Ducks and geese
can play a role as reservoir for avian influenza and
source of outbreaks [23]. They can become infected
without succumbing to disease [24], they excrete
viruses into the environment and contribute to virus
persistence and spread [24,25] they also sustain
different viral populations allowing opportunity for reassortment [26].
Conclusions and Recommendation

The presence of avian influenza (H5 subtype)
antibodies in village chickens, indicates they were
exposed to the virus and the virus may be circulating
among apparently healthy village chickens. This poses
a serious public health threat because of the frequent
and close contact between them and members of the
household especially during feeding, and processing
(slaughtering and eviscerating) of these birds. These
birds may act as reservoir of the virus and might
maintain and spread the virus to commercial poultry. A
virological survey should be carried out to ascertain
the presence of the virus in the village chickens and in
areas where AI outbreaks were not reported so that
they don't serve as reservoirs and source of spread of
the disease.
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