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Abstract 

The infectious bursal disease (IBD) represents one of the most severe poultry diseases and is responsible 

for marked economic losses in poultry populations in Iraq. Backyard chicken with different breeds have 

been recently raised successfully in a rural area for hobby and household consumption, however, the 

status of the disease in free-ranging backyard chickens in Iraq is not documented, for this reason, the 

objective of the present study was to determine the disease in free-range poultry naturally infected with 

IBDV currently circulating in Iraq. A tentative diagnosis of IBD was conducted based on clinical 

findings, gross lesions besides the histopathology and lesion scoring analysis and was confirmed by 

identification of IBDV antigen in AGPT. Typical IBD clinical signs and lesions were observed in all types 

of birds with a high mortality rate (30% & 25%) reported in Aseel and Brahma breeds, respectively. 

Histopathological lesion scores analysis for IBDV characterized by a high lesion score of (+5) observed in 

the studied birds of all breeds. Based on the results of high mortality rate and high histopathological 

lesion scores we can suggest the occurrence of the disease in backyard chicken in Iraq associated with 

pathogenic field IBD virus. The present study provides first background document on the current status 

of IBD in free-range poultry in Iraq. 

Keywords: Aseel, Brahma, IBD, Iraq.   

Introduction  

Infectious bursal disease (IBD), also known 

as Gumboro, is caused by IBD virus which 

especially elicits a highly contagious infection 

of young chickens causing severe economic 

and production losses worldwide [1].The 

etiological agent of IBD is a non-enveloped, 

double-stranded dsRNA virus, which is under 

the genus Avibirnavirus and is a member of 

the family Birnaviridae with a bisegmented 

dsRNA genome [2, 3].  

There are two distinct serotypes of IBDV, 

and within each serotype antigenic variation 

is considerable, serotype 1 is pathogenic to 

chickens in which it causes infection, while 

serotype 2 is a pathogenic. Serotype 1 IBDV 

can be further classified as classic virulent, 

subclinical, and very virulent (vv) 

Pathotypes.  

The two serotypes neither cross-protect nor 

cross-neutralize each other [4]. This virus 

primarily targets lymphoid tissue and infects 

IgM-bearing B-lymphocytes in the bursa of 

Fabricius, leading to extreme 

immunosuppression [5]. Regardless of when 

the infection occurs the IBD causes immune-

suppression which makes the chicken 

vulnerable to a variety of secondary 

infections.  

As a result, infected birds develop a poor 

immune response to vaccination against 

other pathogens [6]. In fully susceptible 

chicken flocks (3 - 6 weeks of age), the 

disease is responsible for severe losses due to 

impaired growth and death, and from  an 

excessive condemnation of carcasses because 

of skeletal muscular hemorrhages [7]. 

http://www.jgpt.co.in/
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Susceptible chickens less than three weeks of 

age do not exhibit clinical signs [8] but have a 

subclinical infection characterized by 

microscopic lesions in the Bursa of Fabricius 

and immunosuppression [2,9]. The 

seroprevalence studies showed that IBD is an 

endemic and widely distributed disease in 

free-range village chickens in Tanzania and 

Ethiopia [10, 11], also the seroprevalence of 

IBDV has been demonstrated in free-living 

wild birds in Japan including migratory 

species [12].  

The IBDV represents one of the most severe 

poultry diseases and is responsible for 

marked economic losses in poultry 

populations, especially 28 (36.8 %) of poultry 

farms in north of Iraq were infected with IBD 

during the period from October 2012 to 

March 2013 and the topology of the 

phylogenetic tree indicated that the Iraqi 

IBD field isolates belong to very virulent 

IBDV strains that contain Indian and 

Egyptian isolates [13].  

Although backyard chicken with different 

breeds have been recently raised successfully 

in a rural area for hobby and household 

consumption, however, the status of the 

disease in free-ranging backyard chickens in 

Iraq is not documented, for this reason, the 

objective of the present study was to 

determine the disease in free-range poultry 

naturally infected with IBDV currently 

circulating in Iraq. 

Materials and Methods  

Flock History  

Outbreaks of IBD were reported in 2018 in 

two backyard poultry flock of mixed age 

groups from 2 households, in addition to one 

commercial broiler flocks. All flocks located in 

the different location of Basra province in the 

southern part of Iraq. One of the affected 

backyard flock composed from Asil or Aseel 

breed and the other composed from Brahma 

breed with bird population consisted from 30 

and 150 bird in Aseel and Brahma flocks, 

respectively (Table 1).  

The indigenous flocks maintained chicken for 

hobby and household consumption. Their 

detailed information’s on flock management, 

date and age of outbreak, vaccination 

programs, clinical signs, and mortality were 

recorded. The chickens in the all affected 

(backyard and commercial) flocks were 

unvaccinated against IBD.   

Sample Collection and Preparation  

Freshly carcasses or severely-ill birds from 

field outbreaks of suspected IBD backyard 

flocks were examined for postmortem lesions. 

Sera samples were collected and used for 

serological examination and the Bursa of 

Fabricius (BFs) was aseptically harvested 

and tested for the detection of IBD virus and 

for histopathological examination.  

Processing of BFs Samples 

BFs were harvested from five birds of each 

breed, chopped and homogenized into 50% 

(w/v) suspension in phosphate buffered 

saline. The homogenate suspension of the 

organs was centrifuged at 2000 rpm for 30 

minutes and the supernatant fluid was 

harvested and tested for IBD antigen by the 

agar gel precipitation test (AGPT). 

Agar Gel Precipitation Test (AGPT) 

This test was implemented in the 

Department of Veterinary Pathology and 

poultry diseases at the University of 

Basra/Iraq. Presence of the viral antigen in 

the BFs was confirmed using (AGPT). The 

test was performed following the procedures 

described by [14].  

Briefly, the central well of a glass slide 

coated with melted agarose gel was loaded 

with known antiserum against IBDV and 

peripheral wells with reference antigen of 

IBDVs and bursal suspensions. Slides were 

kept in a moist chamber for 48-72 hours at 40 
0C and observed for antigen-antibody 

reaction in the form of appearance of 

precipitation lines in between the central and 

peripheral wells. 

Histopathology and Lesion Scoring  

Tissue samples of BFs were subsequently 

collected in 10% neutral buffered formalin 

and used for histopathological examination. 

The tissues were processed and the 5 µ thick 

tissue sections were cut out of the paraffin-

embedded tissue blocks and stained with 

hematoxylin and eosin staining as per the 

protocol and examined under a light 

microscope.  

Histopathological lesion score was carried out 

by using the criteria of [15] with a scoring 

range of 0 to 5 (0, normal bursal follicle 

architecture and 5, complete loss of bursal). 
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Statistical Analysis 

The studied data were analyzed for statistical 

significance using t test. A p-value <0.05 was 

considered as significant.  

Results 

Clinical Signs 

The affected birds of all breeds showed 

similar clinical signs, included anorexia, 

sleepiness with ruffled feathers, white watery 

to yellow mucoid diarrhea, reluctance to 

move, droopy appearance (Fig. 1,2), 

depression, trembling, prostration and death. 

High mortality rate (30%) was reported in 

Aseel breed, while 25%, 18% mortality rate 

was reported in Brahma and broiler, 

respectively (table 1). The disease was 

recorded in fully susceptible age (40 - 42 days 

of age) in all studied breeds. 

Gross Lesions 

Typical IBD lesions were observed in all 

types of birds; they included enlarged BFs 

which were also covered by straw-colored 

gelatinous material (Fig.3), and caseous 

necrotic debris was observed in the lumen the 

swollen bursa. Intrafollicular hemorrhages 

were present (Fig. 4, 5). The bursa was 

completely hemorrhagic giving the 

appearance of a red cherry which was only 

seen in the broiler.  

Numerous ecchymotic and petechial 

hemorrhages in the thigh muscle (Fig. 6, 7). 

Enlargement of the kidneys with urate-

distended tubules. Catarrhal enteritis with 

mucus in the small intestine was common. 

Hemorrhages on the mucosal surface of the 

proventriculus and proventriculus-gizzard 

junction in the affected birds were not seen in 

all breed.  

Histopathology and Lesion Scoring 

Analysis of paraffin-embedded tissue blocks 

based on histopathological lesion scores for 

IBDV characterized by the presence of high 

lesion scores of +4 or +5 (having marked 

depletion of lymphocytes with a cystic 

formation in most of the bursal follicles, Fig.8 

to 12); were observed in the studied birds of 

all breeds( Table, 1).  

 

 
Fig. 1: Yellow mucoid diarrhea in Brahma chicken infected with IBDV 

 

 
Fig. 2: Affected Brahma chicken showing clinical signs of severe depression and prostration 
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Fig. 3: Enlarged BFs covered by straw-colored gelatinous material in Brahma chicken 

 

 
Fig. 4: Sever Intrafollicular hemorrhages in BFs in Aseel chicken 

 

 
Fig. 5: Edema and Intrafollicular hemorrhage in BFs of Brahma chicken 

 

Fig. 6: Numerous ecchymotic and petechial Hemorrhages in the thigh muscle of Brahma chicken 
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Fig. 7: Numerous ecchymotic and petechial Hemorrhages in the thigh muscle of Aseel chicken 

 

 
Fig. 8: A section of bursa in brahma chicken reveals atrophic follicles (AF) with accumulation of edema fluid (EF) in 

the site of change. H&E; 125X 

 

 
Fig. 9: A section of bursa in brahma chicken reveal necrosis in the follicular center (NF) with some follicles contain 

tissue debris (TD), others contain cystic dilation (CD)    H&E     125X 

 

 
Fig. 10: A section of bursa in brahma chicken reveal necrosis in the follicular center (NF) with sever hetrophelia (HT) 

and tissue debris (TD) H&E     500X 
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Fig. 11: A section of bursa in Aseel chicken reveals marked depletion in lymphocytes with cystic follicles (CF)    H&E     

50X 

 

 
Fig. 12: A section of bursa in Aseel chicken reveals marked depletion in lymphocytes with cystic follicles (CF)    H&E     

500X 

 
Table 1: Flock size, breed, and mortality rate and mean bursal lesion score during IBD outbreaks in Basra 

Flock No. Chicken breed Flock size 
Mortality 

rate 

Mean bursal lesion 

score 
t-value* p-value 

Flock 1 Asil or Aseel 30 30% 4.72a 5.18 0.00041 

Flock 2 Brahma 80 25% 4.64b 3.391 0.0047 

Flock 3 Ross 308 6000 18% 4.44b 3.05 0.0078 

Means with different subscripts differ significantly (p<0.05) 

 

IBD Confirmation 

All the BFs harvested from the affected 

indigenous and commercial chicks were 

positive for IBDV antigen by AGPT test they 

showing clear distinctly visible precipitation 

lines against the reference antiserum within 

36 - 48 hours post incubation.  

Discussion  

The present study focused on the detection of 

IBDV in a different indigenous and 

commercial broiler breed by evaluating the 

clinical observations and the sequential 

pathological changes in BFs of the affected 

birds in each breed during a natural infection 

with an IBDV currently circulating in Iraq. A 

tentative diagnosis of IBD was conducted 

based on clinical signs and gross lesions 

besides the histopathology and lesion scoring 

analysis and was confirmed by identification 

of IBDV antigen in AGPT.  The affected birds 

of all breeds showed similar clinical signs and 

higher mortality rate (30% & 25%) was 

reported in Aseel and Brahma breeds, 

respectively, while 18% mortality rate was 

reported in broiler chicks and these results 

were in accordance with [16]who referred to 

that IBD caused a high mortality rate in 

Black Harco chicken in Nigeria.  

Field observations with mortality reaching 30 

to 40% or more are also valuable indicators of 

the vvIBDV phenotype, besides to another 

acceptable criterion for characterization of 

isolates as vvIBDV [17].  
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High mortality (30%) recorded in the current 

study might suggest that the virus circulated 

in the backyard flock in Iraq was a vvIBDV, 

in particularly the topology of the 

phylogenetic tree indicated that Iraqi IBD  

field isolates obtained from commercial 

broiler flocks belong to very virulent IBDV 

strains that contain Indian and Egyptian 

Isolate[13].  In the present study, broiler 

flock showed a low mortality rate (18%)  in 

comparison with Aseel and Brahma breeds, 

this result is in line with experimental 

results of [18]who revealed that local 

Nigerian chickens are more susceptible to 

IBD than broilers and the total of mortality 

rate was 17.6% and 61.51% in broiler and 

local Nigerian chickens, respectively.  

The field observations of this study confirmed 

the earlier reports which explained that 

mortality rate due to IBD infection was 

higher in light breeds of chicken than in 

broilers or heavy breeds [19, 20]. The disease 

was recorded in fully susceptible age (40 - 42 

days of age) in the affected birds of all 

studied breed in this study. It has been 

reported that the highest susceptibility to 

acute clinical IBD occurs in chickens between 

3 and 6 weeks of age when the BFs is at its 

maximum development [18], and the period 

of 4 to 8 weeks of age has been reported to 

represent the plateau phase of bursa growth 

[21]. Typical IBD lesions were observed in all 

types of birds and the main gross lesions 

during the acute phase of virulent IBDV 

currently circulating in Iraq were in the BFs.  

It has been stated by [17] that the bursae of 

chickens infected with virulent serotype 1 

IBDV appeared yellowish (sometimes 

hemorrhagic) with black cherry appearance 

and turgid, with prominent striations. The 

association of hemorrhages on the mucosal 

surface of the proventriculus and 

proventriculus-gizzard junction were not seen 

in all studied breeds goes in accordance with 

the earlier results by [22, 23], who also found 

that naturally occurring proventriculitis can 

occur in the absence of IBDV and the IBDV 

tested do not directly produce 

proventriculitis.  

It’s known that virulence of IBDV strain is 

measured by a lesion severity score and 

confirmed by high histopathological lesion 

[24]. The presence of high histopathological 

lesions score (+5) on the BFs in the birds of 

all breeds confirmed the pathogenicity of the 

field IBD virus. The presence of clinical signs 

and mortality in backyard breeds in the 

current study is conflicted with the 

suggestion of [25] who mentioned that 

Bhutanese native chickens are relatively 

immune tolerant to natural IBD infections 

compared to commercial layer strains based 

on lacking clinical signs and mortality in 

addition to that Bhutanese chickens possess 

protective antibody titers similar to the 

affected commercial chicken type in farms 

with IBD outbreak. However, under both 

natural and experimental conditions of IBD 

infection, the clinical signs and mortality 

were reported in Black Harco chicken in 

Nigeria and in indigenous chicken in Kenya 

[16, 26].  

Based on the type of chicken-specific rate 

results of [27] the local Malaysian chickens 

had the highest rate of (19%) of IBD 

compared to other types of chicken in the 

northern region of Malaysia during the 

period from 2006 to 2016. Indigenous birds 

are believed to be resistant to classical strain 

of IBD virus for unknown reasons, in spite of 

that the result of this study was reported 

IBD infection in Aseel and Brahma breed in 

Iraq and this finding is similar to the 

experimental finding of [28] who mentioned 

that the very virulent IBD virus caused the 

disease in Indian native Aseel chicks. In 

addition, the genetic resistance results of 

native Egyptian breeds to challenge with vv 

IBDV revealed 35% and 55% mortality rate 

in Sina and Dandra breeds, respectively [29]. 

It seems that resistance to infectious diseases 

may be disease-specific [30, 31]. 

Conclusion 

In Iraq, Aseel and Brahma chicken are 

reared in the backyards for hobby and 

household consumption and are most likely 

not protected by vaccination against IBDV; 

thus more prone to be infected with IBD. And 

the present study provides first background 

information on the current status of IBD in 

free-range poultry in the southern part of 

Iraq.  

Consequently, farmers and fanciers should be 

properly educated to improve the biosecurity 

with appropriate disinfectants as well as 

vaccination are still important in the 

effective control of the disease to minimize 

transmission of disease in Iraq flocks.  
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