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Abstract:

Gammacoronavirus, which causes avian infectious bronchitis (IB), is characterized by respiratory
and urogenital disease and causes substantial financial loss in both layers and broiler chickens.

In order to determine the prevalence of antibodies against the infectious bronchitis virus (IBV) in
immunized birds that showed respiratory signs as well as to evaluate the pathological changes in
the trachea and lung, this preliminary study was carried out. The current work is designed to
evaluate the presence of humoral immunity against IBV among six vaccinated broiler flocks in
Nineveh governorate suffering from respiratory signs. At the same time, clinical signs, necropsy
lesions, and histopathological findings were studied. Six pooled tracheal (T) samples and six
pooled kidney (K) samples from six flocks were collected for rapid testing. On the other hand, 138
serum samples were collected to investigate the level of IBV antibodies using the indirect ELISA®
test. The results of the IBV antigen rapid detection test from suspected field samples revealed that
83.3% of tracheal samples were positive, while positive kidney samples showed 66.6%. With
respect to the ELISA results, they show the highest titer of 12910 and the lowest titer of 6379, with
a titer mean of 9471.5. Considering the overall picture of the health status, all flocks display
pathological changes. This study demonstrates that the detection of Ab titers against IBV can be
successfully used for the early and rapid screening of IBV in vaccinated or infected flocks.
However, due to a lack of vaccine specificity against endemic strains of IBV in Iraq, IBV infection
has persisted as a challenge on chicken farms.
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Introduction:

Infectious Bronchitis (IBV) is a highly registered (5), depending on strain virulence,
spreading disease affecting meat and layer flock immunity, age, and secondary infections
chickens, caused by an RNA coronavirus (6, 7).The importance of IBV disease relies on
(1,2).The disease was first described in 1931, its short incubation period (24-48 h) (8) and the
and now it is spreading all over the world, fact that it affects the respiratory, digestive, and
including Iraq (3, 4). IBV causes a huge impact  urogenital systems (9).Birds may remain after
on poultry production, including body weight infection in a carrier state (10), with different
reduction and increased mortality, and antigenic, non-cross-protected pathogenic
negatively affects the quantity and quality of serotypes, and in order to provide reliable
egg production.Morbidity of 100% and 84% evaluation based on the local condition,
mortality, especially in chicks 6 weeks old, was numerous commercial vaccines have been
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created against IBV protection. (4,11,12,13).An
enzyme-linked immunosorbent assay (ELISA)
is usually used to assess IBV immunity and the
efficacy of vaccination regimens (12, 5, 13).
The aim of this study was to ascertain the
frequency of IBV-specific antibodies in broiler
birds that have received the IBV vaccine in
Nineveh governorate.

Material and Methods:
Study design:
Broiler flocks:

The investigation covered six broiler
flocks distributed in Nineveh governorate (A-F)
during 20202021 (Table 1). Commercial birds
are raised on cardboard paper or litter from half-
opened houses. Commercial feed and water
were given ad libitum. At one day of age, flocks
were vaccinated with a combined live IBV
vaccine (Nobilis® ND Clone 30, Nobilis® IB
Massachusetts H120) and killed by a combined
Al and ND vaccine. Revaccinations against
Newcastle disease (Nobilis®NDV Clone 30)
were given at 2nd or 3rd weeks. Infectious
bursal disease vaccine (Nobilis®Gumboro
E228) was given at 7 or 14 days of age.

Table 1: Broiler flocks, chicken number and age of infection

Farm Broiler's number Age (weeks )
A 18500 3-5
B 14000 4-5
C 14200 3-4
D 12900 3-4
E 18500 5
F 12000 4

Rapid detection of IBV antigen:

Rapid IBV. The Ag test kit (Bionote®,
Inc., Korea) was used for rapid examination of
six pooled tracheal and six kidney samples from
six flocks using cotton tips from sick and dead
birds for IBV antigen detection as per the
manufacturer's recommendations. Swabs were
then inserted into a diluent tube and mixed
thoroughly for the extraction of the virus.
Extracted samples were slowly added into the
sample hole using the disposable dropper. After
5-10 minutes, a purple color moved to the
center of the cassette window, indicating a
positive result.
Collection of blood samples:

Blood samples (no =138) were collected
(23 samples per broiler flock) from clinically
affected farms for the detection of serum IBV
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antibodies. Indirect ELISA using IBV pre-
coated plates and pre-diluted reagents was used
(Biochek, UK). Blood samples were collected
by venipuncture (1.0 ml per bird) of the brachial
vein using a 3-ml disposable syringe in gel-
containing test tubes. The collected blood was
centrifuged (Hettich Centrifuge, Germany,
EBA-20) for 10 minutes at 3000 rpm. After
centrifugation, the sera were frozen at -20 C
until processing to assess the presence of the
anti-IBV antibody. An EIx800 reader with a
405-nm filter (biotek™) was used to read the
titration on microplates. Positive samples were
those that had at least one sample positive with
an optical density (OD) > 0.2.

Calculation of the S/P ratio:


http://www.qu.edu.iq/journalvm/index.php/vm

Al-Qadisiyah Journal of Veterinary Medicine Sciences, VVol. 22, No.1 Supplement I, 2023
Proceedings of the 7t (National) 2" (International) Scientific Conference of the College of Veterinary
Medicine, University of Al-Qadisiyah

Al-Qadisiyah Journal of Veterinary Medicine Sciences
(P-ISSN 1818-5746/ E-1SSN 2313-4429)
www.qu.edu.ig/journalvm

The calculation of the S/P ratio and V
index was accomplished according to the
Biochek kit, UK.

Statistic evaluation:

The chi-square test (2-test) was used to

analyze the study data. P values less than 0.05

Results:
Detection of IBV antigen from suspected
field samples:

The results of the rapid IBV Ag test from
collected samples are shown (Table 2 and Fig.
1). 12 pooled samples of tracheal and kidney

were regarded as statistically significant in all
chi-square tests.

Ethical Consideration:

Ethical review and approval were granted by the
Scientific Board of the college of Veterinary
Medicine, University of Mosul, Irag.

swabs were collected as recommended by
Bionote®, Inc., from sick and dead birds. Five
pooled tracheal samples (83.3%) and four
(66.6%) kidney samples were positive out of six
samples examined in each

Table (2): Type of swabs taken from broilers at different ages and locations

E No. of samples Swabs type positives Percentage
arm
(pooled)
1 T* *
A 1 K** -
1 T +
B 1 K -
1 T +
C 1 K +
1 T +
L i _*? * T (83.3%)
- 0,
- 1 K m K (66.6%)
1 T +
F 1 K +

T*=Tracheal swab; K*=Kidney swabs.

82


http://www.qu.edu.iq/journalvm/index.php/vm

Al-Qadisiyah Journal of Veterinary Medicine Sciences, VVol. 22, No.1 Supplement I, 2023
Proceedings of the 7t (National) 2" (International) Scientific Conference of the College of Veterinary
Medicine, University of Al-Qadisiyah

Al-Qadisiyah Journal of Veterinary Medicine Sciences
(P-1SSN 1818-5746/ E-ISSN 2313-4429)

www.qu.edu.ig/journalvm

)

Figure (1): showing purple color band at both 'T'
and 'C' lines (positive).

Infectious bronchitis virus (IBV) titers
detection using the ELISA technique:

Table 3showed the highest titer
of 12910 and the lowest titer of 6379
with a titer mean of 94715. All
broiler flocks (100%) had high
antibody  titers.  However, flock B
recorded the lowest antibody level
(6379), with a vaccination index of

more than 70.

Table (3): mean antibody titers and vaccination index of broiler chickens in Nineveh

governorate
Farm ELISA Antibod_y tite( Suspected titer of Vaccination ir_1dex S_uspected titer of
infection infection

A 7902 88.61
B 6379 76.91
@ 10060 279.76
D 9533 95.74
E 12910 355.76
F 10045 134.86

Clinical signs: Gross lesions:

The signs of affected broiler chicks (2-5 weeks
of age) vary in severity and include aggregation
around heat sources with lacrimal discharges
and other respiratory signs, with different
morbidities and mortalities. Birds developed
airsacculitis, Fibrinous pericarditis,
perihepatitis, peritonitis, and air sacculitis
(polyserositis).
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Necropsy of live and dead birds is characterized
by tracheitis with tracheal secretions and
exudate in the trachea. Formation of mucoid
plugs of pus in the lower trachea and in the
primary or secondary bronchi of the lungs (Fig.
2.A, B, and C).
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Figure (2): Necropsy findings in broilers suspected to be affected with IBV. A: Tracheitis; B: Plagues in
the main bronchi of the lungs (arrows); C Fibrinous pneumonia.

Histopathology:

Histopathological examination of the
lungs, tracheas, and bronchi of positive live
broilers was shown in figures 3-11. Lungs of
affected broilers show pathological changes
characterized by bronchopneumonia,
hemorrhages of lung parenchyma with
congestion of blood vessels, and severe
bronchitis with necrosis of bronchioles
epithelium accompanied by thickening of the
bronchial wall by inflammatory cells. The

Fig. (3): A photomicrograph of a chicken’s lung
because of IB infection shows
bronchopneumonia characterized by thickening

' »
)

mucosa of the trachea of chickens is edematous,
with massive monocytes and lymphocytes and
a loss of mucous glands. Cilia are sloughed
mucosal cells with granulocyte infiltration.
Hyperplasia and metaplasia are characterized
by massive infiltration of the lamina propria by
lymphoid cells (Figs. 3-5). Fibrinous caseous
exudate was evident in the lumen of the
bronchial bifurcation: necrosis, epithelial cell
desquamation, hemorrhage, and severe
congestion of blood vessels (Figs. 6-10).

. AT VNS %:1"" i
of the bronchiolar wall by inflammatory cells
(A), hemorrhage (B), congestion of blood
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vessels (C) and necrosis of epithelium of
bronchioles (D).

Fig (4): Lung with IB infection shows severe
pneumonia with inflammatory cell infiltration

R
(lymphocytes and polymorphnuclear
alveolar tissue (A), hemorrhage in interstitial
tissue (B), increased fibrous connective tissue in

between (C).

Fig.(5):Lung  with  IB  infection  shows
bronchopneumonia, thickening of bronchiolar wall
by inflammatory cells (A), hemorrhage (B),
congestion of blood vessels(C)and necrosis of
epithelium of bronchioles(D).H&E stain, 400X.

Fig.(6):Trachea with IB infection shows severe
bronchitis characterized by thickening of vessel by
inflammatory cells (A) and caseous exudate (B),
hemorrhage (C) and severe blood vessel congestion

(D).

bronchitis characterized by thickening of bronchial
wall by inflammatory cells (A) and caseous exudate
(B), hemorrhage (C) and severe blood vessel
congestion (D).

e~

Fig. (8): Bronchial bifurcation with IB infection
shows caseous exudative bronchitis (A), different
inflammatory cell infiltration (B), hemorrhage (C),
hyperemia (D) and blood vessel congestion (E).
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Fig.(9): Bronchial bifurcation with IB infection
shows severe bronchitis characterized by the
presence of caseous exudative bronchitis in the
lumen (A), infiltration of inflammatory cells (B),
necrosis and desquamation of epithelial cells (C)
and of blood vessel congestion (D).

Discussion:

Infectious bronchitis in chickens has a
potential negative impact on poultry production
(14). Here in lIraq, infectious bronchitis virus
(IBV) was previously reported by (15, 3). The
virus is highly contagious and is characterized
by rapid airborne transmission, in addition to
other natural animate and inanimate routes of
infection (16). Gross lesions of the trachea,
bronchi, and air sacs encountered at necropsies
of affected birds include white caseous plaques
of the bifurcation of the bronchi and signs of
pneumonia (16). An all-in, all-out system with
strict biosecurity and vaccination is highly
required to protect chickens against challenges
with virus strains of IBV. (9, 17-16), according
to the current results and others using the H120
vaccine serotype in lIraq and in Nineveh
governorate, it is seemingly not enough to
provide protection due to the high mutation and
recombination rates of the virus (18, 19).
Antigenic variation in IBV vaccines is not well
understood due to the variations in virulence
and the increasing number of IBV serotypes (6).
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nchial bifurcation with IB infection

Fig. (10): Bro
shows severe bronchitis characterized by presence
of caseous exudate in the lumen (A) inflammatory
cells infiltration (B), epithelial cell necrosis and
desquamation (C) and blood vessel congestion (D).

and because of the lack of a protective vaccine
against endemic strains of IBV, continuous
identification of the local serotype and the
manufacturing of new generations of vaccines
are so important for the eradication of IBV. (20)
Autogenous serotypes should be strictly used
for the development of new vaccines for an
effective vaccination program (5).0One of the
easy sensitive assays, is the rapid detection of
IBV. infections
using immunochromatographic strip (9), to
detect different IBV genotypes and variants (in
addition to the other serological methods like
HI, AGPT, ELISA and VNT) used for
controlling and eradication of IBV.
(4,21,22).An enzyme-linked immunosorbent
assay (ELISA) is commonly used for the
determination of different respiratory disease
antibodies (23). Regarding present results, it
appeared that IBV suspected to be in the
affected flocks had ELISA titers of more than
4000 or 5000 and, more than 70, reflected a titer
related to infection status but not a vaccination
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titer (24). Current ELISA results may be
supported by Monreal and colleagues, who
showed that the quantification of the mean
antibody titer in sera of vaccinated chickens
against infectious bronchitis virus by ELISA
test in broilers vaccinated with live IBV vaccine
(4/91) after 3 weeks post infection was 3125.6,
and 4154.6 in chicks vaccinated with Ma5 at
one day old chicks, and 5048.6 in chicks
vaccinated with H120, while the mean when
classical and variant IBV vaccines were used
was 4739.75 (25). Using the classical vaccine of
local broiler flocks, our study indirectly
confirmed that local IBV exists as different
types that do not have cross-protection, and that
Is why it is very difficult to control. However,
IBV control can be improved by improving
management and air quality, decreasing bird
density, and employing an all-in/all-out strategy
(26).So, to progress vaccine production for
emergencies (27, 28-29), novel vaccine
technology development must be fast
considering  mutation or  recombination
pressure. According to current results, it should
focus on the risk factors for IBV vaccine failure,
including both different immunization routes
and vaccination periods, and also pay attention
to the challenge of potential
immunosuppression causes in chickens.The
clinical signs seen in the investigated broiler
farms were also reported by other investigators
(5, 30), but with different severity, and this may
be due to the vaccination with IBV. Even
though the H120 vaccine confers some
protection, even though the local chicken
operations heavily immunize against IBV, new
serotypes and variants continue to arise, making
disease control challenging (16).1BV strains
differ all over the world in their virulence,
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tropism, and tissue pathogenicity (31,32). The
severity of histopathological lesion and
inflammation ~ of  the  bronchi  and
bronchopneumonia vary from mild, moderate,
and severe lesion, and this contributes to the
route of infection, severity of the viral infection,
immunological trends of IBV (33) as well as our
results showing necrosis and desquamation of
the epithelial cell, which are related to the
replication of the virus inside cells and tissue
(34). Furthermore, the replication of the virus
within the lymphoid follicle of the intestine
causes vascular changes represented by
congestion of the blood vessels, hemorrhage,
and hyperemia.

Conclusion:

In the current investigation, it was found
that the antibody level against field IBV can be
successfully employed for early and quick
screening of IBV detection and that the ELISA
assay is a diagnostic process that is less
complicated than other tests, less expensive,
and requires only the barest minimum of lab
resources. IBv. infection has continued to be a
problem in the poultry farms because of the
insufficiency of the vaccine specificity against
endemic strains of IBV in Irag, so current mass
application strategies for IBV vaccines are
incompetent and result in vaccination collapses.
Finally, in our investigated area, additional
research is required on virus isolation and
molecular characterization of the target gene or
genes.
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