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Abstract

Many viruses can infect different types of birds, with poultry being the most sus-
ceptible. These viral diseases have a direct negative impact on the poultry industry,
with significant economic losses. This study examined a group of the most import-
ant viruses that infect backyard chickens in 2 specific areas of Basrah Governorate,
south of Iraq. The study analyzed avian influenza viruses (AIVs), Newcastle disease
virus (NDV), and infectious bronchitis virus (IBV). Two hundred and ninety oro-
pharyngeal swabs, 150 from Abu Al-Khasib and 140 from Shatt Al-Arab regions in
the Basrah governorate, were obtained from backyard chickens with clear respirato-
ry signs. The samples were subjected to viral RNA extraction, and the viral nucleic
acids were detected using a reverse transcriptase polymerase chain reaction tech-
nique. The overall rate of viral infections was 74.8%, which varied depending on the
type of virus: 15.8%, 31.3%, and 27.5% for AIV, NDV, and IBV, respectively. The
NDV and IBV had much higher infection rates than that of AIV. In addition, the
prevalence of AIV in the Shatt Al Arab district was significantly higher than in the
Abul Khasib district. Moreover, there were no significant differences between the
NDV and the IBV distributions in either of the targeted regions in this study.

Keywords: Newcastle disease; influenza in birds; infectious bronchitis virus; chick-
en; reverse transcriptase polymerase chain reaction

Introduction

Poultry can be infected with multiple diseases that cause considerable economic
losses globally [1]. Respiratory diseases can arise from infections caused by differ-
ent pathogens, including viruses, bacteria, and fungi. Among the key viral diseases
that have significant importance are infectious bronchitis (IB), avian influenza
(AI), and Newcastle disease (ND) [2].

Al, which is commonly known as “bird flu,” is a respiratory illness found in
birds and is caused by the influenza virus type A. Although wild birds, such as
ducks, shorebirds, and gulls, can carry and transmit these viruses, they may not
display any visible signs of infection. On the other hand, AT has the potential to
cause fatalities among domestic poultry, particularly chickens and turkeys, and
occasionally in ducks and geese [3]. Avian influenza viruses (AIVs) belong to the
genus Influenzavirus A and the family Orthomyxoviridae. The virus genome con-
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sists of 8 negative-sense RNA segments [4]. The AIV shows
considerable variations in its external shape, such as spherical
or filamentous, and sometimes it has a polymorphic or unstable
shape. The genetic makeup of the virus and the host cell type
play a pivotal role in determining the shape of the virus [5]. In
addition, AIVs are classified into 2 distinct groups. The first in-
cludes low-pathogenic avian influenza A viruses. The patholog-
ical signs associated with infection with this type are slight or
non-existent. The other type is called high pathogenic avian in-
fluenza, which is usually accompanied by typical clinical signs
with high mortality rates [6]. Avian influenza is a significant
concern for poultry and public health. When AIVs are present
among poultry populations, cases of avian influenza in humans
can be detected sporadically [7].

ND is highly contagious, spreads rapidly, and causes acute in-
fections in domesticated birds, including chickens, turkeys, and
many other bird species [8]. The disease is caused by a highly
virulent strain of Paramyxovirus, which belongs to the genus
Avulavirus and the family Paramyxoviridae. This virus has a
non-segmented RNA genome with a negative sense [9]. Poultry
is quite vulnerable to the ND virus (NDV), and many outbreaks
have been documented in poultry populations worldwide.
These outbreaks lead to significant financial losses, amounting
to millions of dollars annually [10]. NDV strains have been cat-
egorized into 3 pathotypes based on the noticeable symptoms
in chickens: lentogenic, mesogenic, and velogenic. The lento-
genic form is characterized by mild symptoms; the mesogenic
form exhibits moderate symptoms, and the velogenic form is
highly virulent. Highly virulent strains of NDV can replicate
within the central nervous system, leading to different levels of
non-suppurative encephalitis and the emergence of severe neu-
rological symptoms [11].

Similarly, IB is a highly contagious viral respiratory disease
affecting chickens with acute symptoms, such as sneezing,
coughing, and tracheal rales. IB can impact the kidneys, leading
to reduced egg production in laying flocks [12]. The causative
agent of IB is the IB virus (IBV), an RNA virus belonging to the
Coronavirus genus in the Coronaviridae family. The RNA ge-
nome is represented by a non-segmented RNA genome with a
positive sense [13]. Despite the availability of vaccines and their
routine use in poultry production, IB is a widespread disease
with significant economic consequences worldwide [14].

All 3 viruses mentioned (AIV, NDV, and IBV) play a promi-
nent role in the occurrence of infections in backyard chickens,
which can be severe. In addition, there is the potential risk of
transmitting infections to humans, particularly in the case of
AlVs. Limited information is available regarding the presence
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of these viruses in backyard chickens in Basrah province, south-
ern Iraq. This study examined the occurrence of AIV, NDV, and
IBV in this specific bird population to identify the potential for
co-infection with multiple viruses.

Materials and Methods

Sample collection

Sample collection and all lab work were carried out according
to the approved guidelines of the University of Basrah, College
of Veterinary College of Veterinary Medicine, University of Bas-
rah (approved issue number: 298 on 13 June 2022).

From October 2022 to February 2023, 290 oropharyngeal
swabs were collected from backyard chickens exhibiting notice-
able respiratory symptoms in 2 different regions of Basrah: 150
samples from the Abul Khasib district and 140 samples from
the Shatt Al Arab district. The samples were collected from
chicken houses in locations far apart to enhance the compre-
hensiveness of the information related to the spread of viruses
in the targeted geographical area. They were placed in sterile
tubes containing viral transport media, which is composed of
phosphate buffer saline and glycerol (1:1). The samples were
then sent to the laboratory under cold conditions. The samples
were centrifuged at 1,000 x g for 10 minutes. After centrifuga-
tion, the supernatant was transferred carefully to a newly la-
beled tube in preparation for viral RNA extraction.

Viral RNA extraction and quantification

A QIAamp specialized kit for viral RNA extraction, supplied
by Qiagen, was used to isolate the RNA from viruses for all
samples collected, according to the manufacturer’s instructions.
The extracted RNA was then quantified using a NanoDrop
spectrophotometer. The extracted RNA was kept in a freezer
(-20°C) until used in subsequent experiments.

Nucleic acid detection by reverse transcriptase polymerase
chain reaction

The conventional reverse transcriptase polymerase chain re-
action (RT-PCR) method was used to detect the presence of the
3 viruses in the study. For the AIV, a pair of universal primers
was used to detect any possible type of the virus [15]. Regarding
the other 2 viruses, IBV and NDV, the gene-specific primers
were designed using the National Center for Biotechnology In-
formation. These primers were designed to detect and amplify
the regions of interest within the viral genomes, allowing the
targeted detection and identification of IBV and NDV viruses
(Table 1) [15].
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Table 1. Primer sets used to detect the AlV, IBV, and NDV

Virus Primer set Amplicon size (bp) Reference

AlV Forward: ATCGTCGCYTTAAATACGGT (20 bp) 108 [15]
Reverse: CGTCAACATCCACAGCAYTC (20 bp)

NDV Forward: CAAACAGAATGCCGCCAACA (20 bp) 1,016 -
Reverse: CTGCCAACCTATCCAAGGCA (20 bp)

IBV Forward: ACTGGTGACCAAAGCGGAAA (20 bp) 715 -

Reverse: GCTATTGCTCCGCGAAAAGG (20 bp)

AlV, avian influenza virus; 1BV, infectious bronchitis virus; NDV, Newcastle disease virus; -, The PCR primer was synthesized during this study.

One-step RT-PCR from Bioneer (Korea) was used to detect a
specific region of the genome of the 3 viruses. This system relies
on a single reaction to amplify the target region of the viral ge-
nome through reverse transcription (cDNA synthesis) and is
then completed automatically by PCR. The starting concentra-
tion of viral RNA used (immediately after extraction) was 150
ng/pL. The RT-PCR reaction conditions were as follows: cDNA
synthesis at 45°C for 30 minutes. Subsequently, the initial dena-
turation was carried out at 95°C for 2 minutes. Forty cycles were
then performed, including denaturation at 95°C for 15 seconds,
annealing at 58°C (for AIV) and 59°C (for NDV and IBV) for
40 seconds, and extension at 72°C for 40 seconds. After these
steps, a final elongation period of 5 minutes at 72°C was per-
formed. These conditions facilitated the amplification of the
target regions of interest in the viral genomes. Subsequently, the
reaction mixture was cooled to 4°C for 10 minutes to stabilize
the reaction mixture before subsequent handling or analysis.
The amplified PCR products were visualized by preparing a gel
composed of 1.5% agarose in Tris-acetate-EDTA buffer and
staining with Nancy-520, a fluorescent dye that binds to DNA.
The PCR products were visualized under a ultraviolet transillu-

minator.

Statistical analysis

The data were analyzed using the IBM SPSS ver. 26.0 (IBM
Corp., Korea). A chi-square (x2) test was used to evaluate the
significance of the differences between the different groups;
p-values < 0.05 were considered significant, indicating a signif-
icant association among the analyzed variables.

Results

The RT-PCR results revealed the successful amplification of
genetic material from the oropharyngeal swabs collected from
backyard chickens. After loading the PCR product onto a 1.5%
agarose gel, distinct bands of varying sizes corresponding to the
virus species were observed. The expected size of each band was
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determined by comparing it with a suitable DNA ladder, which
served as a reference marker (Fig. 1).

This study revealed the overall proportion of infection with
viral respiratory infections in backyard chickens, which was
74.8% (217/290). Among the 290 chickens examined, the prev-
alence of infection varied according to the type of virus. The in-
fection rates were 15.8% (46/290), 31.3% (91/290), and 27.5%
(80/290) for the AIV, NDV, and IBV, respectively. The infection
rates of the NDV and IBV were significantly higher than the
ALV (p < 0.5) (Table 2).

Co-infection with more than one virus was noted in a limited
number of the tested birds. Only 3 samples showed positive re-
sults for the AIV and NDV simultaneously. Regarding the geo-
graphic distribution of the tested viruses, there was a significant
difference in AIV between the Abul Khasib and Shatt Al Arab
regions (p < 0.01). On the other hand, there was no significant
difference in the prevalence of NDVs and IBVs among the stud-
ied regions. The results obtained in Abul Khasib district were as
follows. Of the 150 samples tested, 14 (9.3%), 47 (31.3%), and
42 (28.0%) were positive for the AIV, NDV, and IBV, respective-
ly. Of the 140 samples tested from Shatt Al Arab district, 31
(22.1%), 44 (31.4%), and 39 (27.8%) were positive for the ATV,
NDV, and IBV, respectively (Table 3).

Discussion

Many studies have provided evidence that viral respiratory
infections in poultry contribute significantly to the morbidity
and mortality rates and cause considerable economic losses
[1,16,17]. This study investigated the most important viruses
significantly impacting chicken infections, including the AIV,
NDV, and IBV. These viruses were studied in 2 interesting dis-
tricts in Basrah province, where animal husbandry, particularly
poultry farming, is prominent. Most of the birds involved in the
study showed evidence of infection with the 3 viruses tested at
different rates. Hence, these viruses are widespread in the geo-
graphical provinces within Basrah Governorate. The remaining
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Fig. 1. Polymerase chain reaction (PCR) products on agarose gels stained with Nancy-520. The amplified DNA fragments from PCR were
separated by electrophoresis using a 1.5% agarose gel pre-stained with Nancy-520 dye. (A) the amplified partial M gene of analyzed
avian influenza virus resulted in a 108 bp DNA fragment. (B) The amplified partial F gene of Newcastle disease virus, producing a DNA
fragment measuring 1,016 bp. (C) The amplified partial F gene of the infectious bronchitis virus resulted in a DNA fragment of 715 bp.

Table 2. Total percentages of backyard chickens infected with the
AV, NDV, and IBV

Total no. of positive samples/

Virus sl s Infection (%)
AlV* 46/290 15.8
NDV 91/290 313
IBV 80/290 27.5
Total 217/290 74.8

AlV, avian influenza virus; NDV, Newcastle disease virus; IBV, infectious
bronchitis virus.
*p<0.5.

samples that were not positive for the 3 viruses included in the
study may be due to the birds being infected with other patho-
gens, e.g., bacteria and fungi. Compared to an infection with
the NDV and IBV viruses, which were similar to each other in
the 2 geographical regions included in the study, the opposite
was found with an infection with the AIV virus because it was
higher in the Shatt Al-Arab district than Abu Al-Khasib. This
difference can be explained by the Shatt Al-Arab region being
the most suitable place for wild ducks because of the large num-
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ber of water swamps there. This usually increases the chance of
transmitting almost all subtypes of influenza A viruses.

A recent study conducted in the 2 regions in Iraq showed that
the average infection with AIVs in wild ducks and broiler chick-
ens was 72.25% and 48.45%, respectively [15]. The high preva-
lence observed in wild ducks could be because these birds are
natural reservoirs for almost all influenza A viruses [18]. There-
fore, the elevated infection rate in wild ducks may be considered
normal within their natural ecological context. On the other
hand, the average infection rate in the chicken population does
not correlate with the findings of the current study because it
was higher. This inconsistency could be attributed to the differ-
ence in chicken breeds examined between the 2 studies. This
study focused on backyard chickens, while the other concen-
trated on broiler chickens. The variations in the infection sus-
ceptibility and immune responses among chicken breeds could
be contributing factors. Different breeds of chickens may have
variable levels of susceptibility or resistance to viral infections,
which can affect the observed infection rates. Various factors
can differ among breeds, such as immune system functionality,
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Table 3. Percentages of backyard chickens infected with the AIV, NDV, and IBV in the study areas

Virus Abul Khasib Shatt Al Arab

No. of positive samples/tested samples Infection (%) No. of positive samples/tested samples Infection (%)
Alv* 14/150 9.3 31/140 22.1
NDV 47/150 31.3 44/140 314
1BV 42/150 28.0 39/140 27.8
Total 103/150 68.6 114/140 81.4

AlV, avian influenza virus; NDV, Newcastle disease virus; IBV, infectious bronchitis virus.

*p<001.

genetic predisposition, and overall health status, potentially
leading to different infection consequences [19].

A study conducted in India to determine the prevalence of
NDV in backyard chickens reported a considerably lower prev-
alence than that obtained from the present study. The study also
showed that the prevalence of infection was significantly higher
in backyard chickens than in commercial chickens [20]. Simi-
larly, a separate study conducted in the Kurdistan region of
(northern Iraq) showed a lower infection rate than the present
study [21]. Numerous factors, such as the geographical region
and the specific breed of birds, might influence the distribution
of NDVs. Therefore, a comprehensive study encompassing a
wider range of regions across Iraq and including various bird
breeds would be valuable for exploring possible variations in
the virus distribution. Such studies will allow any potential dif-
ferences to be tracked and provide more plans for studying the
dynamics of the spread and circulation of the virus.

Regarding the outcomes of IBV infection, a study conducted
in 3 areas of southern Iraq revealed a higher infection rate than
the present study [22]. The chicken strains in their study were
commercial chickens, which differs from the present study. This
discrepancy in bird species highlights the possible influence of
diverse breeds on the prevalence and severity of IBV infections.
Just as the findings of NDV suggest the need for future studies
to explore differences in virus distribution based on geographi-
cal region and bird breeds, the results of IBV infections also in-
dicate the importance of further investigations. Therefore, fur-
ther research encompassing various bird breeds and geographi-
cal provinces will be needed to gain a more comprehensive un-
derstanding of IBV infection rates.

Overall, the prevalence of the NDV in backyard chickens in 2
districts in Basrah governorate/southern Iraq was considerably
higher than that of the AIV and IBV. Regarding the geographi-
cal distribution, AIV was significantly higher in the Shatt Al
Arab district than in the Abul Khasib district. In comparison,
the prevalence of NDV and IBV was similar in both districts in-
cluded in this study. These findings provide important insights
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into the relative prevalence of these viral infections in backyard
chickens within specific districts in Basrah governorate.
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