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Abstract: This study was aimed to characterize the sero-prevalence and histopathological lesions on infectious
bronchitis (IB) in non vaccinated layers and broiler chickens in Al Jabel El-Khdar - Libya using Agar Gel
Immunodiffusion (AGID) and ELISA test. A total of 150 serum samples were collected from non vaccinated
layers and broiler chickens for serological IB investigation. IB antibodies were detected in serum samples
using AGID test and ELISA test. All tested farms were ELISA positive for IB antibodies, the percent of positivity
were 42% and 75% in samples from broiler and layer chicken respectively. Severe clinical signs and gross
lesions in infected chickens included drop in egg production , decline of egg quantity and quality , as well as
loss of body weight and mortality reached 30% among flock of layers chicken with a total population of 40200
birds in a large poultry farms at Al-weseta region in Al Jabel El-Khdar - Libya were recorded . Also,
respiratory manifestation in broiler birds of 21 day old with mortality rate 30% and loss of body weight in
broiler chicken farm with a total population of 6000 birds were observed. Post mortem examination of illness
birds and freshly dead birds revealed sever renal congestion, shorting and narrowing of oviduct, congestion in
trachea, airs aculitis, caseous plugs in trachea and two bronchi and peritonitis. Tissue samples (lung, trachea ,
spleen , ovary, oviduct, kidney, liver, cerebellum and spinal cord) were collected and processed for
histological studies by light microscopy. Examination of histological sections of trachea, lung, kidney ovary,
oviduct, kidney, liver, cerebellum and spinal cord of non vaccinated naturally infectious bronchitis virus
(IBV) infected chicken revealed many and sever histopathological alterations in all tested tissue which were
more pronounced in oviduct and kidney.
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I. Introduction

Infectious bronchitis is an acute, highly contagious, and primarily respiratory infection in chickens,
occurring at all ages. Infectious bronchitis virus (IBV) is present in most poultry producing areas [1]. Infectious
bronchitis virus has a great economic effect on the layer industry, because it affects egg production. Besides
respiratory lesions, early exposure to IBV causes extensive damage to a wide range of epithelial surfaces in
various parts of the body [2] . Infectious bronchitis (IB) is one of the major economically important poultry
diseases distributed worldwide. It is caused by infectious bronchitis virus (IBV) and affects both galliform and
nongalliform birds. Infectious bronchitis (IB) is an acute, highly contagious, and primarily respiratory infection
in chickens, occurring at all ages. Its economic impact includes decreased egg production and poor egg quality
in layers, stunted growth, poor carcass weight, and mortality in broiler chickens [3]. IBV is caused by a corona
virus, of the family Corona viridae with over twenty five known genotypes worldwide [4]. It is a single stranded
RNA, envelope virus IBV is present in most poultry producing areas [1]. The disease was first identified in
North Dakota, USA, when Schalk and Hawn reported a new respiratory disease in young chickens [5]. Since
then, 1BV has been recognized widely, especially in countries with large commercial poultry populations. 1BV
has a wide geographical distribution and it wasfound in regions of Africa, Asia, Australia, Europe, and the
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Americas [6] [7]. IBV was first detected in Libya in 2012, a part of which have a strong relationship with the
Egyptian strains [8]. IBV was initially found to cause only respiratory disease but over time the virus has been
isolated from various non-respiratory tissues including kidneys and different parts of the oviduct and alimentary
tract [9] [10]. In IBV infected flocks, the morbidity rate can reach 100% but the mortality rate depends on the
presence of secondary infections, flock age, immune status, management and environmental factors. Even
though all age group of chicks are susceptible to 1BV, baby chicks are more susceptible than older ones [11].
The typical signs of IBV in chickens of less than six weeks of age are depression, huddling under the heat
source, difficulty with breathing (often more noticed at night when the birds are resting), gasping, coughing,
nasal discharge, lethargy, watery eyes and mildly swollen sinuses in severe conditions [11] [12]. Infection of
reproductive tract is associated with lesions of the oviduct, leading to decreased egg production and quality.
Eggs may appear misshapen, rough-shelled, or soft with watery egg yolk [3]. Histological findings include
interstitial nephritis, tubular degeneration, and infiltration by heterophils [3]. Granulocytic and urate casts in the
collecting duct and occasional necrotic foci and lymphocytic infiltration in the interstitial space were persistent
throughout the infected birds. Also, moderate edema in Bowman’s capsule and loss of cilia until of epithelium
lining oviduct and lymphocytic and plasma cell infiltration in the subepithelial space was persistent in bired
infected with 2 different strains of infectious bronchitis virus (T and N1/88) [13 ] [14]. Large accumulation of
yolk fluid may be seen in the abdominal cavity, Cystic oviduct has also been observed in young layers following
infection with certain IBV strains [3]. ELISA assays are more sensitive and easily applied for field use and in
monitoring antibody response following vaccination or exposure. However, emergence of different IBV
serotypes that do not cross-react with commonly available anti-sera generally made serological tests less
applicable and non-conclusive in classifying new or emerging IBV isolates [15] [16].

Il. Materials and Methods

Prevalence of infectious bronchitis virus (IBV) was studied in commercial poultry farms. A total
population of 40200 birds and there was respiratory manifestation in broiler chicken farm, 21 day old, the total
number 6000, with mortality rate (30%) and loss of body weight. These farms had history of mortality at early
age, clinical signs like respiratory, renal and reproductive dysfunction. Dead birds (carcasses) were collected in
sterilized polythene bags, correctly labeled and brought to laboratory and kept in refrigerator at 4°C until further
used. On Post- mortem examination, gross pathological lesions (serous exudates and haemorrhage in trachea, air
sacculitis, visceral and articulate gout) were noted. The tissue samples of lungs, trachea, kidney and cloacal
swab were collected. The blood samples were collected from 150 flock of layers chicken in a large poultry
farms at Al-weseta in Jabel EI-Akhdar.

Chicken sera:

Field sera: 150 blood samples were collected from suspected cases of broiler and layers chicken
showing respiratory signs, poor weight gain in broilers, as well as decreased both egg production and egg
quality in layer during January 2012. The serum were kept at -20°C till serologically examined for IBV
antibodies, according to Anon [17] .

Agar Gel Immunodiffusion (AGID) Test

This technique was based on the ability of antibodies to form precipitation lines specifically with the
antigen. The free diffusion of the antigen and the antibody takes place in an agarose gel, which creates lines of
precipitation visible to the naked eye. The procedure was followed according to Ouchterlony [18] with some
modifications

ELISA test

Buffers and Solutions: phosphate buffered saline, pH 7.2, carbonate-bicarbonate coating buffer, wash
and dilution buffer, and blocking buffer were prepared according to Kok et al [19]

Antigen preparation: The IBV vaccine was used directly as described by Abdel-Moneam [20]for the
coating of ELISA plates. The optimal dilution of antigen, serum and peroxidase conjugate for indirect ELISA
was performed by control panel titration [21]

ELISA test proper: The methods of De Wit et al. [22] were used to determine serum positive
standard antibody titers, various positive antisera, and negative sera. Sample / positive ratio method (S/P ratio):

Snyder and Marquardt [23] were determined and the standard curve was constructed.

11-Histopathological studies

For the light microscopic examination the samples were immediately taken and cut into pieces of
desired size and fixed in aqueous Bouin’s fixative (Saturated picric acid 75 ml + conc. formalin 25ml + glacial
acetic acid 5 ml) for 24 hours, washed in running tap water for remove extra Bouin’s fixative, dehydrated in
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ascending grades of ethyl alcohol , cleared in xylene, impregnated in paraffin wax (melting point between 56°C
and 58°C), 5 um thick histological sections were cut and stained with Harri’s hematoxylin and eosin (H&E)
according to Bancroft and Gamble [24]. Stained sections were examined under light microscope and
histopathological changes were recognized and photographed using light microscope equipped with camera
head (Nikon Eclipse E400, Japan).

I11. Results
Seroprevalence of IBV ELISA antibody:

A total of 150 serum samples were collected from non vaccinated layers and broiler chickens for
serological IB investigation IB antibodies were detected in serum samples using AGID test and ELISA test. the
result proved that all flocks were sero-positive for 1B antibodies, the percent of positivity were 42% and 75% in
samples from broiler and layers chicken respectively.

Clinical findings, Gross necropsy findings:

Many clinical signs and gross lesions in non vaccinated naturally 1BV infected chickens were
observed. Such symptoms include drop in egg production (25%), decline of egg quantity and quality (rough
shell, shell less eggs and watery albumin), respiratory manifestation (sneezing, coughing and rales), decrease of
feed intake and conversion, loss of body weight and poor growth in broilers. Beside neurological symptoms and
neck twisting post mortem examination of illness birds and freshly dead birds revealed sever pale and swollen
kidneys, renal congestion, shorting and narrowing of oviduct, congestion in trachea, airs aculitis, caseous plugs
in trachea and two bronchi and peritonitis. congestionof tracheal mucosa and extrapulmonary bronchi. As well
as high rate of mortality reached 30% among flock of layers chicken in a large poultry farms at Al-weseta
region in Al Jabel EI-Khdar - Libya with a total population of 40200 birds was detected. Also, respiratory
manifestation and high rate of mortality (30%) in broiler birds of 21 day old in broiler chicken farm with a total
population of 6000 were recorded.

Histopathological findings:

Histopathological examination of the Lung of non vaccinated naturally IBV infected chickens showed
destrected and thick alveolar wall accompanied by oedema, many infiltration cells aggregated around and
intrabrounchioles (Figs.1 and 2). The most prominent histopathological changes in the trachea of naturally IBV
infected chickens were hyperplasia, lymphcytic infiltration lymphocytes into the submucosa and oedema,
diffuse lymphocytic aggregation, degeneration of the epithelium mucus, and haemorrhages, moderate to severe
inflammatory cell infiltration of upper respiratory tract mucosa, resulting in thickened and more compact
mucosa (Figs.3 and 5). Histological examinations of Ovary of non vaccinated naturally IBV infected chickens
showed extensive haemorrage and many destrected cells with central chromatolysis, decrease and irregular
follicles (Figs. 6 and 7). Oviduct sections of non vaccinated naturally IBV infected chickens appeared highly
destructed with massive lymphocyte infiltration (Figs. 8 and 9). Histopathological changes include massive
renal haemorrhages and degeneration renal tubular epithelium ,focal lymphocytic infiltration aggregation in the
interstitium and in the glomeruli, as well as degenerative changes in tubular epithelium, urates deposition and
degenerative changes in renal tubules, oedema, rounding and sloughing of epithelial cells, and focal
lymphocytic infiltration were observed in the kidney of naturally IBV infected chickens . Also, necrosis of the
proximal convoluted tubule with loss of cilia of lining epithelium, distension of distal convoluted tubule,
necrotic foci, heterophils, and lymphocytes in the interstitial spaces and odscured Bowman’s capsule were
detected (Figs.10 and 11). The liver of non vaccinated naturally IBV infected chickens showed marked lesions
included vacuolated hepatocytes, Proliferation of Kupffer cells and focal necrotic areas associated with
severe mononuclear leukocyte inflammatory infiltration (Figs.12 and 13). Also, many lesions in form decrease
number of purkinje with abnormal feature and decrease cells population in granular layer in cerebellum cortex
(Fig.14) beside many giant multipolar neurons in grey matter of spinal cord of non vaccinated naturally IBV
infected chicken were seen (Fig.15). Moderate depletion of cellulairty in red and white pulp beside reduce
splenic corpuscles were observed in the spleen of non vaccinated naturally IBV infected chicken (Fig.16).
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Figs.(1&2):Lung of non vaccinated naturally IBV infected chicken showing destrected and thick
alveolar wall accompanied by oedema, many infiltration cells aggregated around and intrabrounchioles( H&E
stain, 400X). Fig.(3-5):Trachea of non vaccinated naturally IBV infected chicken showing Hyperplasia of the
epithelial layer cells destrected epithelium and infiltration of lymphocytes and heterophils desquamation of
epithelial cells destrected epithelium and a dense lymphocytic infiltration in the tracheal mucosa (H&E
stain,400X).

Figs.(6&7): Ovary of non vaccinated naturally IBV infected chicken showing extensive haemorrage
and many destrected cells with central chromatolysis, decrease and irregular follicles (H&E stain,400X).
Figs.(8 and 9): Oviduct of naturally IBV infected chickens showing highly destructed with massive lymphocyte
infiltration (H&E stain,400X).
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Fig.(10 and 11): Kidney of non vaccinated naturally IBV infected chicken showing acute nephritis
with Congestion and necrosis of urinary tubules, massive renal haemorrhages, oedema, and degeneration renal
tubular epithelium with loss of cilia, rounding and sloughing of epithelial cells, desquamation of epithelial cells ,
infiltration of lymphocytes and heterophils and obscured urinary space (H&E stain,400X). Figs.(12 and 13):
Liver of non vaccinated naturally IBV infected chicken showing marked vaculated hepatocytes, Proliferation of
Kupffer cells and multifocal necrotic area with severe mononuclear leukocyte inflammatory infiltration (H&E
stain,400X).

e
.

Fig.(14): Cerebellum cortex of non vaccinated naturally IBV infected chicken showing decrease
purkinje with abnormal feature , decrease aggregation cells in granular (H&E stain, 400X). Fig.(15): Spinal
cord of non vaccinated naturally IBV infected chicken showing giant multipolar neuron in grey matter (H&E
stain,400X). Fig.(16): Moderate depletion of cellulairty in red and white pulp beside reduce splenic corpuscles
in the spleen of non vaccinated naturally IBV infected chicken (H&E stain,400X).

V. Discussion
Infectious bronchitis (IB) is an acute, highly contagious and economically important viral disease that
occurs in commercial chickens of all ages [25]. Although, the infectious bronchitis virus (IBV) first was
believed to occur primarily in young chickens, however, chickens of all age are also susceptible [26]. Infectious
bronchitis is an acute highly contagious viral disease of respiratory and urogenital system of chickens affecting
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both broilers and layers. Avian infectious bronchitis still poses a great challenge for the chicken industry
worldwide [8]. Infectious bronchitis (IB) causes significant economic losses to the poultry industry worldwide
IBV is a highly infectious pathogen and the infected birds usually develop clinical signs very rapidly, within 36-
48 hours [26] [27]. The ELISA is considered a useful tool for routine laboratory diagnosis of IBV antigen. In
the present study, IB sero-prevalence has been reported on the basis of ELISA and AGID for diagnosis of IBV
and serum samples were collect from clinically affected farms with symptoms of coughing, sneezing, tracheal
coarse crackles, nasal discharge, decrease of feed intake and conversion, loss of body weight and poor growth in
broilers. All tested farms were ELISA positive for IB antibodies, the percent of positivity were 42% and 75% in
samples from broiler and layer chicken respectively, while the prevalence rate of disease was also reported
through ELISA by many author [28] [29] [30] [31] as 85.3 per cent in Iran, 100 per cent in Gajipur of
Bangladesh, 82.7 per cent in southwestern Nigeria, 93.48 per cent in central and western plateau of india
respectively. In North Africa, IBV have been reported in Egypt, Tunisia, Morocco and Libya [20][32].

Infectious Bronchitis Virus (IBV) was initially found to cause only respiratory disease but over time
the virus has been isolated from various non-respiratory tissues including kidneys and different parts of the
oviduct and alimentary tract[9][10][34][35]. In the current work many clinical signs and gross lesions include
drop in egg production , decline of egg quantity and quality , respiratory manifestation (sneezing, coughing and
rales), decrease of feed intake and, loss of body weight and poor growth in broilers birds. Beside neurological
symptoms and neck twisting were observed in non vaccinated naturally IBV infected chickens. Also, sever pale
and swollen kidneys, renal congestion, shorting and narrowing of oviduct, congestion in trachea, airs aculitis,
caseous plugs in trachea and two bronchi and peritonitis. congestionof tracheal mucosa and extrapulmonary
bronchiwere seen. In addition, high rate of mortality (30%) among flock of layers and broiler (21 day old)
chicken in a large poultry farms at Al-weseta region in Al Jabel EI-Khdar-Libya was recorded. In this study, the
clinical signs and reduced body weight, are in agreement with previous reports [25][35][36][37]. Kinde [38] and
Mahgoub et al. [39] were also recorded similar clinical findings. In uncomplicated cases, food consumption and
weight gain were significantly reduced within 3 days after infection and the chickens became depressed [40].
Infection at an early age may cause permanent damage to the reproductive tract leading to a decrease in quantity
and quality of eggs[12] [35][41]. Also, Cook and Mockett [42] stated that infection in laying birds results in
decreases in egg production and the extent of the damage can vary depending on the time of the infection and
hens health status.

Infectious Bronchitis Virus is responsible for causing respiratory, renal and urogenital disease. Such
disease is characterized by high mortality rates in affected flocks and severe economic losses due to production
loss by reduction in weight gain by broilers and drop in egg qualityand production in laying poultry birds
[26][43][44] [45]. Infectious Bronchitis Virus (IBV) is known to affect multiple systems of the host involving
lungs, oviduct and kidneys [6][7][11]. IBV infected birds usually develop clinical signs very rapidly, within 36-
48 hours. The virus replicates primarily in the upper respiratory tract ,leading to viraemia, and then spreads to
other organs [41]. Usually, the virus is present in high concentrations in the upper respiratory tract during the
first 3-5 days post infection [46][47]. This disease is characterised primarily by respiratory signs, but some IBV
strains may also infect other organs such as the intestinal and urogenital tract [25]. Infectious bronchitis virus
usually causes reproductive disorders, with a decline in egg production accompanied by soft-shelled and
misshapen eggs, inferior shell quality, and thin, watery albumen[48]. Nephropathogenic strains, in addition to
tracheal lesions, also induce prominent kidney lesions with mortality of up to 25% in broilers[48]. The same
author also reported that nephropathogenic IBV strain causes high mortality, compared with strains infecting
only the respiratory or reproductive systems. IB infections may lead to mortality up to 20-30% or higher at five
to six weeks of age in chicken flocks [49][50]. In IBV infected flocks, the morbidity rate can reach 100% but
the mortality rate depends on the presence of secondary infections, flock age, immune status, management and
environmental factors. In young chickens, the mortality rate is typically 25-30% but it can approach 80%
depending on the virulence of the strain. Even though all age group of chicks are susceptible to IBV, baby
chicks are more susceptible than older ones [11]. Infectious bronchitis virus has a great economic effect on the
layer industry, because it affects egg production. Besides respiratory lesions, early exposure to IBV causes
extensive damage to a wide range of epithelial surfaces in various parts of the body [2]. However, intrinsic
factors such as age could also influence the pathogenesis of IBV effects on the oviduct[51]. Avian IBV isa
highly contagious pathogen of chickens that replicates primarily in the respiratory tract and also in some
epithelial cells of the gut, kidney and oviduct [52]. The most notable symptoms are those which affect the
respiratory tract, hence the term infectious bronchitis. The severities of the clinical signs are influenced by
several factors associated with the field virus (such as strain, virulence and dosage), host (age, sex, type and
immune status), environment (cold, heat ,dust, ammonia and stress) and management and biosecurity levels
[12]. Bande et al. [3] reported that morbidity due to IBV infection can reach up to 100%. Clinical signs
include depression, wet droppings, and excessive water intake. Infection of reproductive tract is associated with
lesions of the oviduct, leading to decreased egg production and quality. Eggs may appear misshapen, rough-
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shelled, or soft with watery egg yolk [3]. Renal damage associated with different IBV strains is an increasingly
important feature of the infection, especially in broilers, as nephropathogenic strains produce less respiratory
signs [53] and lesions [54], but can induce high mortality [22]. The mortality ranged from 5.4 to 35.2% with
average mortality of 12.2% were recorded. Hofstad [55] recorded mortality up to 25 percent in young chick
and Gaba et al. [56] observed mortality up to 30% which are in agreement to the findings of the present study.
The necropsy revealed serous exudates and haemorrhage in trachea. Visceral and articular gout with swollen,
pale and inflamed kidneys indicated the involvement of nephropathogenic avian IBV. Similar findings were
reported by Ni et al. [57]. In younger chick affected with IB, nephritis, mortality up to 25% is common [58][59].
IB is clinically characterized by respiratory rales, coughing and sneezing [60]. Some IBV strains replicate in
gastrointestinal tract, oviduct and kidneys due to their nepropathogenic properties, they have potential to cause
up to 44% mortality [43]. Some strains of the virus cause severe kidney damage and may be associated with
high mortality [61]. Generally, nephropathogenic IBV strain causes high mortality, compared with strains
infecting only the respiratory or reproductive [49].

Histopathological examination of non vaccinated naturally IBV infected chickens revealed
histopathological lesion in many organs. The histopathological results of the present work were consistent with
previous reports about this serotype of IBV [35][36][62][63]. Also, Gola et al. [64] who study histopathological
changes in field cases of infectious bronchitis in chickens reported that the trachea of affected birds on
histopathological examination revealed deciliation, desquamation of epithelial cells and serous exudation.
Trachea of some birds showed haemorrhage. Lungs showed congestion, severe bronchopneumonia and
infiltration of inflammatory cells. Kidney revealed tubular necrosis, hyaline degeneration, desquamation of
epithelial cells, congestion, infiltration of inflammatory cell and deposition of urate crystal crystal surrounded
by inflammatory cell. Microscopic examination of liver revealed mild to moderate degeneration and necrosis
of , congestion, infiltrate ion of inflammatory cells and dilatation of sinusoidal space and distortion of
hepatic cord [64]. Nephropathogenic IBV strains cause nephritis characterized by swelling and congestion of
the kidney , sometimes with pallor of ureters that contain urate deposits [3]. Similarly, infection with
nephropathogenic 1BV strains may result in pale, swollen, and mottled kidneys [65][66]. Histological findings
include interstitial nephritis, tubular degeneration, and infiltration by heterophils [3]. In some cases, necrotic and
dilated tubules are filled with urates and casts [11]. Nephropathogenic IBV strains are most described in broiler-
type chickens [3]. The other forms of the disease are mainly associated with the reproductive, renal and gastro-
intestinal systems. It has been reported that the virus can cause infertility in male chickens [67], and the virus
has been isolated from the testicles and semen of infected males birds [68]. Bande et al. [3] who reviewed and
discussesed aspects on pathogenesis and diagnostic methods for IBV infection reported that pathological
changes observed grossly at necropsy include congestion and oedema of tracheal mucosa and extrapulmonary
bronchi. Histopathological changes include loss of cilia, oedema, rounding and sloughing of epithelial cells, and
infiltration by lymphocytes [3]. Some strains of IBV also infect non-respiratory tissues including reproductive
tissues [69], kidneys [70][71], and the alimentary tract [9]. IBV was detected in the kidneys in various studies
[35] [72]. On the other hand, it was reported that renal lesions due to infection with a 793/B-like isolate of virus
consisted of tubular degeneration, desquamation and necrosis of the epithelium and an inflammatory cell
reaction in the interstitium [62] and it was suggested that the virus has a tropism for the epithelium, especially
that of the collecting tubules of the kidney [63]. The IBV was detected in the caecal tonsils and cloaca of
chicks (12 days age inoculated intra-ocularly with IBV, 103 EID50 of the 793/B isolate) from the 2nd to the 12th

day post-inoculation (P1). The virus was also detected in the kidneys from days 4-10 PI and in the bursa of
Fabricius from days 4-12 Pl. The virus was detected in the trachea, lungs and thymus. Histopathological
changes developed from 2 days Pl and were seen in all parts of the kidney and the lesions were constant during
this experiment. These changes included congestion, haemorrhage, necrosis of urinary ducts and lymphocytic
infiltration [25]. Besides respiratory lesions, early exposure to IBV causes extensive damage to a wide range of
epithelial surfaces in various parts of the body [2]. Infectious bronchitis virus has a great economic effect on the
layer industry, because it affects egg production. Besides respiratory lesions, early exposure to IBV causes
extensive damage to a wide range of epithelial surfaces in various parts of the body [2]. In layers, viral infection
at an early age causes permanent damage to the oviduct [73], along with some respiratory signs [13] [14]. The
initial and principal site of viral replication is the epithelium of the trachea, where IBV can be detected at day
one after infection. From this site, the virus spreads to other internal organs, such as the lung, spleen, liver,
kidney, oviduct, ovaries, testes, digestive and intestinal tracts [74]. It is well known that spleen is the biggest
peripheral immune organ and plays an important role in immune reaction. Splenic nodules are where B
lymphocytes gather and mature, and that the periarterial lymphatic sheath consists of matured T lymphocytes
[75]. The distinction between red and white pulp is less sharp than mammals [76]. In the present study,
moderate depletion of cellulairty in red and white pulp beside reduce splenic corpuscles in the spleen of non
vaccinated naturally 1BV infected chicken may be indicated suppression of B cell and T cell proliferation that
would impaired the deficiency and function of spleen
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V. Conclusion

The results of this study indicated that infectious bronchitis virus (IBV) induced respiratory and
neurological signs, and although IBV primarily affecting the respiratory tract some IBV strains infected many
organs such as the lung, trachea, spleen, ovary, oviduct, kidney, liver, cerebellum and spinal cord and lead to
decrease quality and quantity chicken productions which causes significant effect to the poultry industry in
Libya. The necropsy and histopathological examination indicated the involvement of nephropathogenic avian
IBV. Avian infectious bronchitis still poses a great challenge for the chicken industry worldwide. As a virus that
goes through continuous changes, a large number of regional and global variants have been identified.
Therefore, further study is needed to controlled and try to lessened the deleterious effects of infectious
bronchitis virus.

Acknowledgements
The authors thank the following individuals for their assistance: Dr. Khaled M. A. Hussin for his contribution in
review and format the manuscript.

References

[1].  Villegas P. (1998). Viral diseases of respiratory system. Poult. Sci.,77:1143-1175.

[2]. Cavanagh D. (2003). Severe acute respiratory syndrome vaccine development: Experiences of vaccination against avian infectious
bronchitis corona virus. Avian Pathol., 32:567-582.

[3] Bande F., Arshad S., Omar A., Bejo M H., Abubakar M S. and Abba Y. (2016). Pathogenesis and diagnostic approaches of
avian infectious bronchitis. Advances in Virology, 2016:1-11.

[4].  Snyder J. (2002). Packaging and shipping of infectious substances. Clinical Microbiology Newsletter,12: 89-92.

[5]. Schalk AF. and Hawn MC. (1931). An apparantly new respiratory disease of baby chicks’, Journal of the American
Veterinary Medical Associaton,78:413-422.

[6]. Cook JK., Jackwood M. and Jones RC. (2012). The long view: 40 years of infectious bronchitis research. Avian Pathol.,41: 239-
250.

[7].  Jackwood, MW. (2012). Review of infectious bronchitis virus around the world. Avian Dis., 56:634-641.

[8]. Awad F., Chhabra R., Baylis M. and Ganapathy K. (2014). An overview of infectious bronchitis virus in chickens. World's
Poultry Science Journal,70: 375- 384.

[91. YuL,Jiang Y., Low S., Wang Z., Nam SJ., Liu W. and Kwangac J.(2001). Characterizaton of three infectous bronchits
virus isolates from China associated with proventriculus in vaccinated chickens. Avian Diseases, 45:416-424.

[10]. Ganapathy K., Wilkins, M., Forrester, A., Lemiere, S., Cserep, T., Mcmullin, P. and Jones, RC. (2012). QX-like infectious
bronchitis virus isolated from cases of proventriculitis in commercial broilers in England. Veterinary Record,171: 597.

[11]. cCavanagh D. and J. Gelb Jr.( 2008). Infectious Bronchitis. In: Diseases of Poultry, Saif, Y.M., A.M. Fadly, J.R. Glisson, L.R.
McDougald, L.K. Nolan and D.E. Swayne (Eds.). 12th Edn., Blackwell Publishing Professional, Ames, lowa, USA., ISBN: 978-0-
8138-0718-8, pp: 117-135.

[12]. Ganapathy, K. (2009) Diagnosis of infectious bronchitis in chickens. In Practice, 31: 424-431.

[13]. Chousalkar KK., Roberts J. R., and Reece R.(2007a). Histopathology of two serotypes of infectious bronchitis virus in laying
hens vaccinated in the rearing phase. Poultry Science, 86(1):59-62.

[14]. Chousalkar K., Roberts R. and Reece R. (2007b). Comparative Histopathology of Two Serotypes of Infectious Bronchitis Virus
(T and N1/88) in Laying Hens and Cockerels. Poult Sci.,86:50-58.

[15]. Cavanagh D., Davis P.J. and Cook J. K. (1992). Infectious bronchitis virus: evidence for recombination within the
Massachusetts serotype. Avian Pathology, 21(3): 401-408.

[16]. Kant, A;; Koch, G.; Van Roozelaar, D. J.; Kusters, J. G.; Poelwijk, F. A. J. and Van der Zeijst, B. A. M. (1992). Location of
antigenic sites defined by neutralizing monoclonal antibodies on the S1 avian infectious bronchitis virus glycopolypeptide. Journal
of General Virology, 73(3): 591-596.

[17]. Anon (1971). Methods of examing poultry biologics for identifying and quantifying avian pathogens. Nat. Acad. Sci. Washington
DC.

[18]. Ouchterlony, O. (1948). In vitro method for testing the toxin-producing capacity of diphtheria bacteria. A.P.M.I.S.,25(1-2):186-
191.

[19]. Kok, TW., Worswick, D., Gowans ,E., (1996). Some serological techniques for microbial and viral infections. In: Collee JG,
Fraser AG, Marmion BP, Simmons A, editors. Mackie & McCartney Practical Medical Microbiology. 14th ed. Churchill
Livingstone; New York pp. 183-192.

[20]. Abdel-Moneim A.S., El-Kady M.F., Ladman B.S. and Gelb J. (2006). S1 gene sequence analysis of a nephropathogenic strain of
avian infectious bronchitis virus in Egypt. Virol., 3(78): 1-9.

[21]. Voller A. and Bidwell D. (1986) Enzyme-linked immunosorbent assay. In: Rose NR, Friedman H, Fahey JL (eds) Manual of
clinical immunology, 3rd edn. American Society for Microbiology, Washington, DC, p 99-109.

[22]. De Wit JJ., Nieuwenhuisen-van wilgen J., Hoogkamer A., Van de sande H., Zuidam GJ. and Fabri TH. (2011). Induction of
cystic oviducts and protection against early challenge with infectious bronchitis virus serotype D388 (genotype QX) by maternally
derived antibodies and by early vaccination. Avian Pathology,40: 463-471.

[23]. Snyder, D. B. and Marquardt, W. W. (1989). Enzyme immunoassay for Poultry disease monitoring In: A Laboratory Manual for
Isolation and Identification of Avian pathogens (3™ Edition). American Association of Avian Pathologists, pp 201-207.

[24]. Bancroft J.D. and Gamble M. (2008). Theory and practice of histological techniques.6th ed. Churchill Livingston
Edinburgh, London and New York.

[25]. Bijanzad P., Momayez R., Bozorgmehrifard MH., Hablolvarid MH. and Pourbakhsh SA.(2013). Experimental study on
histopathological changes and tissue tropism of Iranian infectious bronchitis serotype 793/B-like virus in SPF chickens. Journal of
the South African Veterinary Association,84(1):1-7.

DOI: 10.9790/2380-1203024857 www.iosrjournals.org 55 | Page



Serological and Histopathological Studies on Infectious Bronchitis in Non Vaccinated Layers a....

[26].
[27].

[28].
[29].
[30].

[31].
[32].

[33].
[34].
[35].

[36].

[37].
[38].
[39].
[40].
[41].
[42].

[43].
[44].

[45].

[46].
[47].

[48].
[49].

[50].
[51].
[52].
[53].
[54].
[55].
[56].
[57].
[58].
[59].
[60].

[61].

Cavanagh D. (2007).Corona virus avian infectious bronchitis virus. Veterinary Research, 38(2):281-297.
Arshad S. S. (2006). Infectious bronchitis, in Diseases of Poultry in South East Asia, M. Zamri-Saad, Ed., Universiti Putra
Malaysia Press, Serdang, Malaysia, pp. 199-206.

Mahzounieh, M. Karimi, I., Bouzari, M., Zahraei Salehi, T. and Iravani, S. (2006). A serological survey for detection of avian
infectious bronchitis virus antibodies in domestic village chickens in Esfahan, central Iran. Iran. J. Vet. Res.,7(2): 89-91.
Das SK., Khan MS. and Das M. (2009). Sero-prevalence of infectious bronchitis in chicken in Bangladesh. Bangl. J. Vet.
Med.,7(1): 249-252.
Emikpe BO., Ohore OG., Olujonwo M. and Akpavie SO. (2010). Prevalence of antibodies to infectious bronchitis virus (IBV) in
chickens in southwestern Nigeria. African J. Microbiol. Res., 4(1): 092-095.

Kumari,A. and Prasad,A. (2016). Seroeprevalence of infectious bronchitis in Ranchi Jharkhand. Vet. Sci. Res. J., 7.(2):92-94.
Awad F, Baylis M. and Ganapathy K. (2014). Detection of variant infectious bronchitis viruses in broiler flocks in Libya:
International Journal of Veterinary Science and Medicine, (2014)2:78-82.
Ambali A.G. and Jones R.C. (1990). Early pathogenesis in chicks of infection with an enterotropic strain of infectious bronchitis
virus. Avian Diseases, 34: 809-817.
Wang HN., Wu QZ., Huang Y. and Liu P. (1997). Isolation and identification of infectious bronchitis virus from chickens in
Sichuan, China. Avian Diseases,41:279-282.
Benyeda Z., Maté T., Siiveges T., Szab6 E., Kardi V., Abonyi-T6th Z., Rusvai M. and Palya V. (2009). Comparison of the
pathogenicity of QX-like, M41 and 793/B infectious bronchitis strains from different pathological conditions. Avian Pathology,38:
449-456.

Benyeda Z., Szeredi L., Matdé T., Sliveges T., Balka G., Abonyi-Téth Z., Rusvai M. and Palya V. (2010). Comparatve
histopathology and immunohistochemistry of QX- like, Massachusets and 793/B serotypes of infectous bronchits virus infecton
in chickens. Journal of Comparative Pathology,143:276-283.

Momayez, R., Pourbakhsh, S.A., Khodashenas, M. and Banani, M. (2002). Isolaton and identfcaton of infectous bronchits virus
from commercial chickens. Archives of Razi Insttute, 53:1-9.

Kinde, H., Draft, B. M., Castro, A.E., Bickford, A. A., Gleb, J. and Reynolds, B. (1991).Viral pathogenesis of nephrotropic of
infectious bronchitis virus isolated fromcommercial pullets. Avian Dis.,46(4): 938-944.

Mahgoub, K. M., Bassiouni, A. A., Afify, M. A. and Rabie, N. S. (2010).The prevalence of infectious bronchitis outbreaks
insome chicken farms. I. Spotlight on the status of IB out breaks in some chicken flocks. J. Am. Sci.,6 (9):57-60.
Otsuki, K., Huggins, M.B. and Cook, J.K.A. (1990). Comparison of the susceptibility to avian infectious bronchitis virus infecton
of two inbred lines of white leghorn chickens, Avian Pathology,19: 467-475.
Raj, G.D. and Jones, R.C. (1997). Infectious bronchitis virus: Immunopathogenesis of infection in the chicken. Avian
Pathol.,26(4):677-706.
Cook JA. and Mockett AP. (1995). Epidemiology of infectious bronchitis virus, in: SIDDELL, S. (Ed.) The Corona viridae, pp.
317-335 (Springer USA).
Cavanagh D. (2005). Corona viruses in poultry and other birds. Avian Pathol., 34:439-448.
Almeida D.O., Tortelly R., Nascimento E.R., Chagas M.A., Khan M.I. and Pereira V.L. (2012). Avian infectious bronchitis
and deep pectoral myopathy-a case control study. Poult Sci., 91: 3052-3056.

Abro SH., Renstrom LH., Ullman K., Isaksson M., Zohari S., Jansson DS., Belak S., Baule C. (2012). Emergence of novel
strains of avian infectious bronchitis virus in Sweden. Vet. Microbiol.,155(2-4): 237-246.
Cook J.K. (1968). Duration of experimental infectious bronchitis in chickens. Res Vet Sci., 9(6):506 -14.
El-Houadfi M., Jones RC., Cook JK. And Ambali AG. (1986). The isolation and characterisation of six avian infectious
bronchitis viruses isolated in Morocco. Avian Pathol 15(1):93-105.

Ignjatovic,J. and Sapats, S. (2000). Avian infectious bronchitis virus. Rev. sci. tech. Off. int. Epiz.,19 (2): 493-508.

Ignjatovic, J.; Ashton, D.F.; Reece, R.; Scott, P. and Hooper, P. (2002). Pathogenicity of Australian strains of avian infectious
bronchitis virus,” Journal of Comparative Pathology, 126( 2-3):115-123.
Seifi S., Asasi K. and Mohammadi A. (2010). Natural co -infection caused by avian influenza H9 subtype and infectious
bronchitis viruses in broiler chicken farms. Veterinarski Arhiv.,2:269-281.
Crinion R.A. and Hofstad M.S. (1972). Pathogenicity of four serotypes of avian infectious bronchitis virus for the oviduct of
young chickens of various ages. Avian Dis., 16:351-363.
Cavanagh D. and Nagi SA. (2003). Infectious Bronchitis. In: Diseases of Poultry (Saif YM, eds), lowa State University Press,
Ames, 1A, pp. 101-119.
Ziegler AF., Ladman BS., Dunn PA., Schneider A., Davison S., Miller PG., Lu H., Weinstock D., Salem M., Eckroade RJ.
and Gelb J. Jr (2002). Nephropathogenic infectious bronchitis in Pennsylvania chickens 1997-2000. Avian Diseases,46: 847-858.
Glahn, R.P., Wideman, R.F. Jr. and Cowen, B.S. (1989) Order of exposure to high dietary calcium and gray strain infectious
bronchitis virus alters renal function and the incidence of urolithiasis. Poultry Science, 68:1193-1204.
Hofstad, M. S. (1984). Avian infectious bronchitis In: Hofstad MS., Barnes H J., Calnek BW., Reid M W. and Yoder
HW. (eds.) Disease of poultry. 8thedn. lowa state University Press: Ames. pp. 429-443.
Gaba, A., Dave, H., Pal, J. K. and Prajapati, K. S. (2010).Isolation and identification and molecular characterization of IBV
variant from an outbreak of visceral gout in commercial broilers. Vet. World 3 (8):375-377.
Ni, B., Zhang, Y. M., Sun, P., Wang, J.Y., Mu, Y., Zhang, Y.G., Wei, Z. F., Wei, Z.F. and Xu, H. (2005). Isolation and
identification of kidney strin of avian infectious bronchitis virus.Chin.J.Vet.Sci.Technol.,35:377-380.
Cumming R B. (1996). Studies on avian infectious bronchitis virus.1. Distribution and survival of virus in tissues affected
chickens and studies on the carrier status. Aust. Vet.J.,45:305-308.
Meulemans, G. Carlier, M. C., Gonze, M., Petit, P. and Vendenbroeck, M. (1987). Incidence,Characterization and prophylaxis
of nephropathogenuc avian infectious bronchitis virus. Vet.Ree.,120:205 -206.
Chandra Naik BM., Santosh SR., Sridhar B Y., Mayanna A., Gomes A R., Harish B R., Mamtha GS., Jayakumar S R. and
Krishnappa G. (2005). Isolation of Infectious Bronchitis Virus from an outbreak in parent layer stock. Int. J. Poult. Sci.,4(8):584-
585.
Butcher GD., Shapiro DP. and Miles RD. (2014). Infectious Bronchitis Virus: Classical and Variant Strains .U.S. Department of
Agriculture, UF/ The Institute of Food and Agricultural Sciences (IFAS) Extension Service, University of Florida, available at
https://edis.ifas.ufl.edu/pdffiles/PS/PS03900.pdf.

DOI: 10.9790/2380-1203024857 www.iosrjournals.org 56 | Page


https://edis.ifas.ufl.edu/pdffiles/PS/PS03900.pdf.

Serological and Histopathological Studies on Infectious Bronchitis in Non Vaccinated Layers a....

[62].
[63].

[64].
[65].
[66].

[67].
[68].
[69].
[70].
[71].
[72].
[73].
[74].
[75].
[76].

i Nawara M. Eissa. " Serological and Histopathological Studies on Infectious Bronchitis in Non
i Vaccinated Layers and Broiler Chickens in Al- Jabel El-Khdar in Libya." IOSR Journal of
. Agriculture and Veterinary Science (IOSR-JAVS) 12.3 (2019): PP- 48-57.

|

Mahdavi, S., Tavasoly, A., Pourbakhsh, S.A. and Momayez, R.(2007a) Experimental histopathologic study of the lesions
induced by serotype 793/B (4/91) infectous bronchits virus. Archives of Razi Insttute,62:15-22.

Mahdavi, S., Tavasoly, A., Pourbakhsh, S. A., Momayez, R. and Shamseddini, M.(2007b). The immunohistochemistry study
of lesions due to avian infectous bronchits (serotype 4/91) on diferent tssues in specifc pathogen-free chicks. Journal of
Veterinary Research ,62: 97-101.

Gola S., Shukla S.K., Shekhar S. and Kumar M. (2017). Prevalence, serodiagnosis and histopathological changes in field cases
of infectious bronchitis in chickens. Int J Curr Microbiol App Sci.,6(8):1591-1597.

Erog’lu HE., Aksoy A., Hamzaog'lu E., Budak U. and Albayrak S. (2009). Cytogenetic effects of nine Helichrysum taxa
in human lymphocytes culture. Cytotechnology,59:65-72.

Fortoul TI., Pifién-Zarate G., Diaz-Bech ME., Gonzéalez-Villalva A., Mussali-Galante P., Rodriguez-Lara V., Colin-
Barenque L., Martinez-Pedraza M. and Montafio LF. (2008) Spleen and bone marrow megakaryocytes as targets for inhaled
vanadium. Histol Histopathol 23: 1321-1326.

Jones, R.C. (2010). Viral respiratory diseases (ILT, aMPV infections, IB): are they ever under control? British Poultry Science, 51:
1-11.

Gallardo, R.A., Hoerr, F.J., Berry, W.D., Van Santen, V.L. and Toro, H. (2011) Infectious bronchitis virus in testicles and
venereal transmission. Avian Diseases 55: 255-258.

Farzinpour, A.; Nili, H. and Hosseini, A.(2009) Detecton of the 4/91 strain of infectous bronchits virus in testcular tssue from
experimentally infected rooster by reverse transcripton-polymerase chain reacton. African Journal of Agricultural Research.,
4:1093-1096.

Cumming RB.(1963). Infectous avian nephrosis (uremia) in Australia. Australian Veterinary Journal,39:360-360.

Winterfield RW. and Hitchner SB.(1962). Etology of an infectous nephrits-nephrosis syndrome of chickens. American Journal of
Veterinary Research, 23:1273-1278.

Dhinakar RG. and Jones RC. (1996). Immunopathogenesis of infection in SPF chicks and commercial broiler chickens of a
variant infectious bronchitis virus of economic importance. Avian Pathology, 25:481-501.

Crinion RA,, Ball RA. and Hofstad M S. (1971). Abnormalities in laying chickens following exposure to infectious bronchitis
virus at one day old. Avian Dis.,15:42-48.

Darbyshire JH., Cook JK. and Peters RW. (1978). Growth comparisons of avian infectious bronchitis vims strains in organ
cultures of chicken tissues. Arch. Virol.,.56: 317-325.

Wu B., Cui H., Peng X., Fang J., Cui W. and Liu X. (2012). Pathology of spleen in chickens fed on a diet deficient in
methionine. Health,4(1):32-38.

Jeurissen S.H.M. (1991). Structure and function of the chicken spleen. Research in Immunology,142(4): 352-355.

DOI: 10.9790/2380-1203024857 www.iosrjournals.org 57 | Page



