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ABSTRACT

Infectious bronchitis (IB) is an acute infectious viral 
disease causing severe economic losses in poultry produc-
tion. In Nigeria, there has only been monitoring of the dis-
ease in chickens with little attention given to other bird spe-
cies. For this study, blood samples were collected from 184 
apparently healthy, unvaccinated birds which comprised of 
61 captured free-living pigeons, 60 free range indigenous 
chickens and 63 intensively reared Japanese quails. Sera 
from these birds were screened for IB virus antibodies 
(IBV) using a commercial ELISA kit. The birds were from 
Oyo and Osun States, in southwest Nigeria. Overall, 63 
(34.2 %) sera were positive for IBV with 3.3 % (2/61), 95.0 % 
(57/60) and 6.3 % (4/63) from pigeons, indigenous chick-
ens and Japanese quails, respectively. These findings sug-
gest that they were subclinically infected with either field 
or vaccine virus and could thus serve as possible reservoirs 
of this virus to domestic poultry. Thus, there is need for 
continuous surveillance of the disease in different bird spe-
cies and their possible role in the spread of IBV in Nigeria.
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INTRODUCTION 

Infectious bronchitis (IB) disease is distributed world-
wide. It is an important highly contagious upper-respiratory 
tract viral disease of avian of all ages and is considered one 
of the main causes of economic losses in poultry produc-
tion [5], causing: reduced weight gain, poor feed conver-
sion efficiency, and high condemnation rates in meat-type 
birds [7]. The causative agent, infectious bronchitis virus 
(IBV), is a coronavirus which belongs to the family Coro-
naviridae and subfamily Coronavirinae within the genus of 
Gammacoronavirus [16]. This enveloped, positive-strand 
RNA virus has been reported not only to cause respira-
tory diseases but has been isolated from kidneys, different 
parts of the oviduct and alimentary tract of chickens [3, 4, 
12] with adverse effects on egg quality, egg production and 
marked depression of growth especially in the laying birds 
[7]. The most notable signs of the disease are those which 
affect the respiratory tract, hence the term ‘infectious bron-
chitis’. These signs include: rales, gasping and sneezing, 
sometimes accompanied by lacrimation and facial swelling 
[18]. Infectious bronchitis virus is present in respiratory 
discharges, faeces and on contaminated eggshells and can 
survive for a considerable time in faeces and is suspected 



24

to represent a continuing source of re-infection in the re-
covery phase of the disease [14]. This virus is transmitted 
by air droplets, ingestion of contaminated feed and water, 
and contact with infected chickens. Also, it can be spread 
through contaminated equipment and clothing of caretak-
ers [5]. For surveillance purposes, an antibody-detecting 
enzyme-linked immunosorbent assay (ELISA) is the most 
appropriate test which will detect seroconversion to IBV 
regardless of the type or origin of the virus [14].

Poultry coronaviruses are antigenically and phylo-
genetically related [6]. Thus, avian coronavirus from one 
species has been shown to replicate in other avian species 
without observation of clinical signs in most instances [13, 
15]. Chickens are the main natural hosts of IBV [5]. Al-
though other species such as pheasants, geese, ducks, quails 
and pigeons have been indicated to play a role in the spread 
of IBV strains worldwide, to date, the virus only tends to 
cause disease in chickens [8, 11, 14]. Despite the availabil-
ity of effective vaccines and efforts to control IB disease by 
routine use of live and inactivated vaccines in commercial 
poultry production, IBV being a single stranded RNA vi-
rus, has a high propensity to change by both spontaneous 
mutation and genetic recombination [5]. This tendency 
continues to cause poor health, high production loss and 
welfare concerns through recurrent outbreaks due to the 
emergence of variants especially in the areas of intensive 
poultry farming [5, 23]. 

In Nigeria, although the southwest region plays a lead-
ing role in poultry production [1], there is limited infor-
mation on infectious bronchitis disease in the region. Most 
of these studies were on chickens from commercial and 
backyard farms [10, 21]. Thus, this study was designed 
to investigate the presence of IBV antibodies in captured 
free-living pigeons, intensively reared Japanese quails and 
free-range indigenous chickens in Oyo and Osun states, in 
southwest Nigeria. 

MATERIALS AND METHODS

Sample animals
A  total of 184 unvaccinated apparently healthy birds 

were used in this cross sectional study. The birds comprised 
of 61 (33 males and 28 females) pigeons from a bird market 
in Oyo state, 63 (60 females and 3 males) Japanese quails 

from three flocks in Osun state and 60 (44 females and 
16 males) indigenous chickens from five rural areas in Oyo 
state. While the ages of the pigeons were deemed to be over 
6 months by the traders, the quails and indigenous chick-
ens were estimated to be about 12 months old. 

Sample collection
About 2 ml of blood was aseptically collected from the 

brachial vein of each bird. The blood was allowed to clot at 
room temperature while sera were separated and stored at 
–20 °C until tested.

Detection of IBV antibodies 
The sera were screened using a commercially available 

Green Spring® indirect enzyme-linked immunosorbent 
assay (ELISA) kit (Shenzhen Lvshiyuan Biotechnology, 
China) that detects infectious bronchitis virus IgG antibod-
ies. The ELISA procedure was carried out according to the 
manufacturer’s protocol and the optical density (OD) was 
read using an ELISA reader at double wavelengths of 450 
and 630 nm. For each sample, the result was expressed as 
sample/positive (S/P) value using: 

 OD sample – OD negative control
S/P = 
 OD positive control – OD negative control

Samples that presented S/P ≥ 0.2 and less than 0.2 were 
considered positive and negative, respectively.

Statistical analysis
Results obtained were analyzed using the statistical 

package GraphPad Prism version 5.01 (San Diego, USA). 
Data were subjected to One-way ANOVA and subsequent-
ly to Tukey’s post test to perform multiple comparisons 
in order to assess the statistical significance of differences 
between all possible pairs of groups. The level of statistical 
significance was P < 0.05.

RESULTS

Out of the 184 birds sampled, 3.3 % (2/61), 95.0 % 
(57/60) and 6.3 % (4/63) were positive for IBV antibodies in 
pigeons, indigenous chickens and Japanese quails respec-
tively (Table 1). 
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TABLE 1. Seroprevalence of infectious 
bronchitis virus in species of birds

Species
Number 
sampled

Positive 
[%]

PIGEONS

Female 28 0 (0.0)

Male 33 2 (6.1)

61 2 (3.3)

INDIGENOUS CHICKEN

Female 44 41 (93.2)

Male 16 16 (100.0)

60 57 (95.0)

QUAILS

Female 60 4 (6.7)

Male 3 0 (0.0)

63 4 (6.3)

The mean S/P value (0.63 ± 0.3) was highest in the in-
digenous chickens, followed by Japanese quails (0.45 ± 0.4) 
and pigeons (0.20 ± 0.0). The overall seroprevalence of IBV 
in all species of birds in this study was 34.2 %. The serop-
revalence of IBV based on sex of the species of birds varied 
but was not statistically significant (P > 0.05).

DISCUSSION

Infectious bronchitis is a  major viral disease of birds 
that cause significant economic loss in poultry production 
but whose impact on African poultry is still poorly known 
[9, 19). This study investigated the presence of infectious 
bronchitis antibodies in captured free-living pigeons, free 
range indigenous chickens and intensively reared Japanese 
quails in Oyo and Osun states, in southwest Nigeria. Addi-
tionally, IBV antibody prevalence of 3.3 %, 95.0 % and 6.3 % 
were obtained respectively for pigeons, indigenous chick-
ens and Japanese quails, an indication that the infection 
was more prevalent in indigenous chickens than in quails 
and pigeons. This finding is similar to previous reports of 
high levels of circulation of IBV in chickens in some West 
African countries with seroprevalence rates above 70% [10, 
19, 20] and supports the possible carrier status of indig-
enous chickens in the transmission of the virus particularly 
to commercial poultry [2] and perhaps, to other birds. Fur-
thermore, since these birds were not vaccinated against IB 

and were apparently healthy, the detection of antibodies is 
an indication that they had been naturally exposed to the 
virus. In addition, it has been reported that IB virus repli-
cates in the gut for longer periods than in the respiratory 
tract and the infection of enteric tissues usually does not 
manifest itself clinically, but persists for long periods and 
results in faecal virus excretion [17]. Hence, these birds 
could serve as reservoirs shedding the virus into the en-
vironment, thus playing a key role in the epidemiology of 
the disease.

Avian coronavirus from one species has been shown 
to replicate in other avian species without observation of 
clinical signs in most instances [13, 15]. Consequently, the 
detection of IBV antibodies in pigeons and Japanese quails 
in this study indicate seroconversion following natural ex-
posure to the virus. Infectious bronchitis virus can survive 
for a considerable time in faeces and is suspected to repre-
sent a continuing source of re-infection of the disease (14], 
hence, the detection of IBV antibodies in pigeons and Japa-
nese quails in this study may be due to contact with con-
taminated feed and water, and may be further supported 
by the observation of pigeons around commercial poultry 
houses in southwestern Nigeria scavenging for feed and 
housing of quails in close proximity to chickens. Similarly, 
the detected antibodies could be as a result of contact with 
contaminated equipment and clothing of farm handlers [5] 
which have also been implicated in the spread of IBV. This 
fact is further supported by studies elsewhere that revealed 
the detection of IBV in ducks, turkeys, pigeons, quails and 
geese and their possible role in the spread of IBV [8, 11, 22]. 

CONCLUSIONS

The findings of this study revealed that infectious 
bronchitis virus presently circulate in pigeons, indigenous 
chickens and Japanese quails in Oyo and Osun states, in 
Southwest Nigeria; indicating that these species of birds, 
mainly indigenous chickens, serve as reservoirs for infec-
tious bronchitis virus or related viruses. Thus, this finding 
underscores the importance of the routine surveillance for 
IBV in different avian species. There is a need for further 
studies to determine the genotype and serotype of IBV 
strains circulating in southwestern Nigeria.
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