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Infectious bronchitis is a disease that has spread all over the world and is very difficult

Article Type to control because of the multiple serotypes and variant strains. Rapid detection of Infectious
Original Research Bronchitis Virus is beneficial for control measures and scientific research. The aim of the
current study was to detect Infectious Bronchitis Virus in Basrah Province using molecular
Authors techniques that target the 5’ untranslated region gene of Infectious Bronchitis Virus, which is
Almayahi W.M.*! PhD, less variable than other genes, and find the histopathological changes caused by these types
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Abbas B.A." PhD from broiler chicks with clinical findings related to Infectious Bronchitis Virus. Then the

samples were subjected to real-time PCR and histopathological techniques.

The molecular part of the study explained infectious bronchitis in all studied
farms. Positive samples to infectious bronchitis were detected with real-time PCR. The
histopathological changes included excessive vacuolation mostly in subcapsular renal
tubules, aggregation of inflammatory cells in subcapsular renal tubules, hemorrhage and
inflammatory cells in mucosal and submucosal layers of the trachea and discharge in the
tracheal lumen.

Infectious Bronchitis Virus is still circulating with devastating effects on the
poultry industry in Basrah Province, and this might be due to the lack of awareness among
the owners of the farms in matters related to biosecurity and vaccination program.
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Introduction

Avian Infectious Bronchitis Virus (IBV), a member of
the family Coronaviridae, order Nidovirales, causes a
highly contagious respiratory and sometimes
urogenital disease in chickens. IBV is a major poultry
pathogen that is endemic worldwide and leads to
serious economic losses [1l. The infectious bronchitis
virus is highly infectious, and extremely difficult to
control because it has extensive genetic diversity, a
short generation time, and a high mutation rate 21
Infectious Bronchitis (IB) is an acute and extremely
spreading disease in chickens caused by the
infectious bronchitis virus. Such a disease occurs
everywhere in the world and affects commercial
broilers and layer chickens, which causes huge
economic impacts. All ages of birds are susceptible
to infectious bronchitis which causes respiratory
findings, nephritis, proventriculitis, and a decline in
the production of the egg and its quality [341.

The infectious bronchitis virus case was first
reported in North Dakota, USA, in 1931 as an acute,
highly infectious respiratory disease of chicken [5..
The distribution is currently worldwide. The family
of Coronaviridae consists of 2 genera, coronavirus
and torovirus. These viruses are linear and positive
sense-single-stranded RNA viruses. However, only
viruses of the Coronavirus genus have been reported
to infect poultry. Coronaviruses are enveloped,
pleomorphic but usually spherical virus particles of
120 to 140nm in diameter [6 7],

IB is often complicated by secondary bacterial
infections that cause an elevation in mortality rate,
which might be considered the most economically
important respiratory viral disease in birds in the
regions that are not highly pathogenic with avian
influenza or velogenic Newcastle disease (8. In
pathogenesis and vaccination-challenge studies, the
trachea has been traditionally highlighted as the
primary tissue for IBV infection, immunity, and
pathology [l

Infectious bronchitis has a genome of about 27kb
containing 5" and 3’ Untranslated Regions (UTRs)
(10, Untranslated regions, which have high
identification characteristics in reverse of the S1
region of the IBV genome, are used for rapid
detection and classification for several IBV strains
by generating PCR (Polymerase Chain Reaction)
products ranging from 200 bp to 433 bp [11. The
hypervariable region of UTR that includes conserved
flanking regions is the main characteristic feature of
this region used as a diagnostic tool among different
IBV strains [12. Although this region is used in
differentiation between two strains, it is also used to
show the similarity between other avian species
viruses depending on UTR [13]. UTR also harbors the
structural elements involved in replication and
translation [14,

Since its first detection in Europe in the 1940s, the
infectious bronchitis virus has continued to be one
of the major respiratory pathogens affecting the
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European poultry industry. The development of
effective and widely used vaccines for both broilers
(live attenuated) and breeders and layers (live
attenuated and inactivated) helped improve the
health and welfare of poultry but never eliminated
the problem. The main reason is the continual
emergence of new infectious bronchitis variants
(serotypes or genotypes) [15],

There are many serotypes of the IBV and new
serotypes are still being discovered. Vaccination is
the most common method to prevent IBV infections
in chickens, and commercial vaccines include live
attenuated vaccines and inactivated vaccines.
However, the cross protections of the vaccines are
limited, as novel serotypes are continuously
emerging, and immune failures are reported
frequently. Massachusetts (Mass) and 4/91 (also
known as 793B) types are widely used around the
world, while local strains have been selected for
vaccine development in individual regions [16].

The incidence of infection by infectious bronchitis
virus approaches 100% in most locations. At many
sites, multiple antigenic types are simultaneously
present, requiring the application of multiple
vaccines. Although many countries share some
common antigenic types, IBV strains within a
geographic region are unique and distinct [171.
Chickens and commercially reared pheasants are the
only natural hosts for infectious bronchitis virus.
Other species are not considered reservoirs of IBV.
The majority of IBV strains cause tracheal lesions
and respiratory disease with low mortality due to
secondary bacterial infections, primarily in broilers.
Nephropathogenic strains, in addition to tracheal
lesions, also induce prominent kidney lesions with
mortality of up to 25% in broilers. Strains of both
pathotypes infect adult birds and affect egg
production and egg quality to a variable degree.
Infected chicks are the major source of viruses in the
environment. Contaminated equipment and material
are a potential source for indirect transmission over
large distances [171.

Infectious bronchitis still causes big economic losses
in Iraqi commercial chicken flocks as a result of the
capability of available vaccines to supply cross-
protection between different serotypes. In Iraq, the
diagnosis of infectious bronchitis virus is mostly
relying on clinical findings and gross lesions due to
the lack of poultry diagnostic laboratories. The virus
on the poultry population in Iraq is currently
controlled by killed and live attenuated vaccines
which contain H120 and 4/91 strains [18 19],

Because of the financial losses caused by the virus, a
fast and sensitive virus detection method is of
interest to the poultry industry. There are, however,
no standardized methods for the detection and
classification of IBV strains; each laboratory must
rely on its own methods. Virus detection is most
commonly achieved by enzyme-linked
immunosorbent assays, using either monoclonal or
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polyclonal antibodies. A disadvantage of serological
tests is that new serotypes might be missed [20],
Infectious bronchitis can be diagnosed by clinical
signs, post-mortem, and laboratory examination
such as molecular assays using the Restriction
Fragment Length Polymorphism (RFLP) or nucleic
acid sequencing to identify the type of the virus [21-
23], Since Polymerase Chain Reaction (PCR) is more
sensitive and faster than other methods for the
detection of pathogens, this method is a
fundamental instrument in the laboratory. At this
time, no information on IB infection is available in
such areas and the situation is not completely clear.
As the potential hazard of transition of the virus to
humans and causes respirational disorders, the aim
of the current study was to detect Infectious
Bronchitis Virus (IBV) in Basrah Province using
molecular techniques that target the 5' untranslated
region gene of IBV, which is less variable than other
genes and find the histopathological changes caused
by these types of viruses.

Materials and Methods

Samples collection

In this study, 80 tracheal and kidney samples were
collected from 8 broiler flocks located in different
regions in Basrah province, the southern part of Iraq
(where the major industrial farms are located in the
studied regions) from January 2019 to March 2019.
These tissue samples taken from the farms showed
respiratory signs including rales, gasping, sneezing,
nasal discharge, swollen face, and swollen kidney.
The sampled tissues were later collected with the
aseptic technique and transferred under cold chain
conditions for histopathology and PCR detection.
The H120 and 4/91 vaccines were used as IB
vaccines in all studied farms.

Homogenization

Tracheal and kidney samples were taken into a
sterile pestle and homogenized by sterile scissors
and mortar and Phosphate-Buffered Saline (PBS)
was added to prepare a suspension. The suspension
was then clarified by centrifugation (1000rpm for
10 minutes). Penicillin (10001U/ml) and gentamicin
(500pm/ml) were used for suspension treatment.
Total RNA was extracted from the kidney and
tracheal tissue by viral gene-spin/viral DNA/RNA
extraction kit (iNtRON Biotechnology Inc.; South
Korea) according to manufacturer’s instructions and
then stored at -70°C.

One-step quantitative PCR (qPCR)

The gRT-PCR reaction was performed on the
Cepheid smart cycler Real Time-PCR (RT-PCR)
system, based on IBV 5’-UTR gene primers as probe:
FAM IBV 5'G BHQ15'FAM-
CACCACCAGAACCTGTCACCTC-BHQ3’, PRIMER: IBV
5 GU391 5-GCTTTTGAGCCTAGCGTT-3" and
PRIMER: IBV 5 GL533 5’-
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GCCATGTTGTCACTGTCTATTG-3’; under the
following conditions: 40 cycles of 10-sec
denaturation at 95°C, annealing for 30 sec at 60°C
and extension 30 sec at 72°C, dissociation for 1 cycle
at 60-95°C. The assay included negative controls for
the qRT-PCR and RNA extraction.

Histopathological preparation

The representative tissue samples of the trachea and
kidney were collected from suspected dead or
sacrificed birds and then fixed in 10% neutral
buffered formalin. The tissues were then processed
and 5-um-thick tissue sections were cut from
paraffin-embedded tissue blocks and stained with
hematoxylin and eosin staining.

Findings

qPCR results

The molecular part of the study explained infectious
bronchitis in all studied farms. The specificity of the
primer-probe set was tested with positive control of
IB. Positive samples to IB were detected with real-
time PCR (Figure 1).

SIS BLER:
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Cycles
Figure 1) The IB primer-probe set directed to the UTR

gene. There are positive samples for IB detection by real-
time PCR.

Histopathological results

The mortality rate in the studied farms was 10%-
50%, and the clinical signs included gasping,
sneezing swelling face, and depression. The main
gross lesions were tracheitis, lung congestion, air-
sacculitis, and enlarged kidneys. The
histopathological changes included excessive
vacuolation mostly in subcapsular renal tubules,
aggregation of inflammatory cells in subcapsular
renal tubules, hemorrhage and inflammatory cells in
mucosal and submucosal layers of the trachea, and
discharge in the tracheal lumen. In addition to being
pathogenic for the respiratory tract, this IBV has the
capability to replicate in epithelial layers of different
organs (Figure 2).
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Excessive vacuolation mostly in subcapsular renal b: Excessive vacuolatlon mostly in subcapsular renal
tubules (H&E 10X) » - tubules (H&E 40X)

c Aggregatlon of 1nﬂammatory'cells in subcapsular renal d: Pap1llary prolectlon 1nto the lumen 0f renal tubules
tubules (H&E, 40X)

e: Increase of goblet cells in mtestmal v1ll1 and vacuolation f Increase of goblet cells in intestinal villi and vacuolation
(hydropic degeneration) of epithelial cells (H&E, 10X) (hydropic degeneration) of epithelial cells (H&E, 40X)

g Hemorrhage and 1nﬂammatory cells in mucosal and h Hemorrhage and 1nﬂammatory cells in mucosal and
submucosal layers of trachea; discharge in the lumen submucosal layers of trachea; discharge in the lumen (H&E,
(H&E, 10X) 40X)

Figure 2) Microscopic sections of different tissues
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Discussion

Infectious bronchitis disease is one of the viral
diseases that affect poultry worldwide, causing
economic losses, especially in small ages leading to
growth retardation, loss of appetite, and mortality
(26, Chicken and other avian species are considered
the natural host of the virus [27). The disease has
many pathological effects on vital organs that lead to
low egg production and quality; the virus also
causing renal damage and is considered a
predisposing factor for respiratory bacterial
infection specially airsacculitis. Lack of cross-
protection between IBV genotypes and emerging of
new genotypes was always a problem in controlling
and preventing the disease [28. The aim of the
current study was to detect Infectious Bronchitis
Virus (IBV) in Basrah Province using molecular
techniques that target the 5' untranslated region
gene of IBV, which is less variable than other genes
and find the histopathological changes caused by
these types of viruses.

Several methods are used for the diagnosis of IBV,
including the reverse transcriptase-polymerase
chain reaction (RT-PCR) which consider a useful tool
in comparison with serological methods [291.

The use of the polymerase chain reaction (PCR) in
molecular diagnostics has increased to the point
where it is now accepted as the gold standard for
detecting nucleic acids from a number of origins and
it has become an essential tool in the research
laboratory. Real-time PCR has engendered wider
acceptance of the PCR due to its improved rapidity,
sensitivity, reproducibility, and reduced risk of
carry-over contamination [30],

In the present study, a real-time Tagman®-based
RT-PCR targeting the 5'UTR region of the viral
genome was utilized to detect and quantify IBV
genomic RNA, which were directly collected from
tissue samples (trachea & kidney) of infected
broilers, with primer and probe specificity for IB
isolates.

Regarding the detection of some types of IBV, the
gRT-PCR assay has been reported to be more
sensitive 311, Despite the use of primers targeting the
S1 gene of the IBV genome, the extensive variability
and mutation rates in such genes make it easier to
produce false-negative results in RT-PCR techniques
compared to the 5'UTR of the IBV genome, which is
known as highly conserved [321.

Our results from Real-time PCR were consistent
with the results obtained by Najafi et al. [33], who
reported the positive samples using the real-time
PCR which targeted 5” untranslated region of IBV
successfully due to detect the IBVs directly from
tissue samples infected with different European
isolates.

On other hand, the present study showed the
histopathological changes in the kidney and trachea
of infected broiler chicks, such as excessive
vacuolation mostly in subcapsular renal tubules,
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aggregation of inflammatory cells in the subcapsular
renal tubules, hemorrhage and inflammatory cells in
the mucosal and submucosal layers of the trachea
and discharge in the tracheal lumen.

In addition to being pathogenic for the respiratory
tract, this IBV also has the ability to replicate in the
epithelial layers of different organs [22l. Australia
categorized the major IBV strains as respiratory and
nephropathogenic. However, the major strains are
undergoing variation in their pathogenicity [34.

The current results were similar to those of Gola et
al. B5. They mentioned that histopathological
examination of infected chicken trachea shows
desiclation, desquamation of epithelial cells, and
serous exudation. The trachea of some chickens
revealed hemorrhage. The kidney showed tubular
necrosis, hyaline degeneration, and desquamation of
epithelial cells.

Najimudeen et al. 361 designed an in vivo experiment,
using Specific Pathogen Free (SPF) chickens, to
study the pathogenesis of, and host response to,
Canadian (CAN) 4/91 IBV infection. At one week of

age, the chickens were infected with 4/91
IBV/Ck/Can/17-038913 isolate. At one week of age,
the chickens were infected with 4/91
IBV/Ck/Can/17-038913 isolate and were

euthanized at 3, 7- and 10-days post-infection to
collect lung and kidney tissues. The results indicated
IBV replication in these tissues at all three-time
points with prominent histological lesions,
significant immune cell recruitment, and
upregulation of proinflammatory mediators [3¢].

In Hassan et al.'s study [37], in the histopathological
examination of IBV-infected chickens, the trachea
showed epithelial cell necrosis with deciliation, and
the lamina propria was infiltrated with focal
lymphoplasmacytic aggregates. The lung
demonstrated hyperplasia of the epithelial cells
lining the secondary bronchi together with
mononuclear cell infiltrations in the lamina propria.
Furthermore, the tertiary bronchi and atria were
occupied by homogenous eosinophilic material, and
the interstitial connective tissue was infiltrated with
mononuclear cell infiltrations. The kidney showed
tubular cell necrosis with cellular exfoliation. Dilated
renal tubules were occluded by intra-luminal casts
containing a mixture of necrosed epithelia, mucus,
and disintegrated heterophils [37].

Hasan et al. 13] investigated the pathological effects
of the infectious bronchitis virus (IBV) on the
chicken trachea and kidney tissues and also desired
to diagnose the virus genome using a molecular tool.
Histopathological study of renal tissue showed signs
of inflammation and cellular degeneration. The signs
included infiltration of neutrophils, disruption of
glomeruli, different stages of corruption to the renal
tubules. The renal tubules conducted a cellular
swelling and narrowing of the lumen with cellular
necrosis. In some locations, tubular endothelial cells
were replaced by fibrin. Pathological study to the
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tissue of the trachea reveled a remarkable effect of
IBV on the mucosal and submucosal area of the
trachea. These changes included loss of epithelial
cells with its cilia, sever hyperplasia leads to
thinking in large epithelial areas, infiltration of
neutrophils, and disappearances of goblet cells,
which replaced by empty vacuoles with an increased
amount of fibrin and congestion in the sub-epithelial
layer [13],

The current study results also agreed with other
groups of researchers who showed that the IBV
causes cellular necrosis and damage after it
replicates inside the cells [3438],

Jang et al. agreed with the current study results of in
terms of the renal tubular degeneration and acute
necrosis of epithelial layer of the trachea, and
concluded that the high inflammatory response
induced by cytokines during IBV infection attributed
in local renal tissue damage [391.

Grgic et al. 4% suggest that the IBV is well associated
with different stages of trachea hyperplasia. Other
researcher showed that some of IBV strains cause
tissue damage not only in the respiratory tract but it
also causes tissue damage in both renal and tracheal
tissues [411,

Conclusion

Avian Infectious Bronchitis Virus (IBV) is still
circulating with devastating effects on the poultry
industry in Basrah Province, and this might be due
to the lack of awareness among the owners of the
farms in matters related to biosecurity and
vaccination program.
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