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Infectious bursal disease (IBD-Gumboro) is an economically important viral disease in chickens. The 
disease is caused by infectious bursal disease virus (IBDV) which initiates immunosuppression and 
immunosuppressed chickens can not have a good immune response to vaccinations against other viral 
infections such as Newcastle disease or infectious bronchitis. Also,  the risk of secondary infections 
increase. In IBD, the degree and duration of immunosupression varies depending on the genotype and 
virulence of virus detected. This study was aimed to investigate IBDV genotypes in chickens and the 
lesions occurred in bursa Fabricius during infections. For this purpose, bursa Fabricius from 80 
broiler flocks located in different regions in Turkey were collected. In these samples, presence of 
IBDV and viral load were  investigated by SYBR-Green real time RT-PCR. Of the samples with high 
CT value, the variable region of the VP2 gene was amplified, sequenced and phylogenetic analyses 
were performed to generate phylogenetic tree. Results of SYBR-Green real time RT-PCR showed that 
IBDV-RNA  was detected in 60 (75%) samples and CT values were found to be between 19 and 37. 
Phylogenetic analyses revealed very virulent genotypes were present in 6 broiler flocks. In addition, 
classical and vaccine strains were identified. On histopathology, lesions indicating varying degrees of 
immunosuppression were observed in infected bursa of Fabricus. In conclusion, IBDV continues to 
be a health proplem in our country in chickens. Especially subclinical immunosuppressions  were 
noticed and therefore this point needs attention. Therefore, it will be useful to reevaluate the current 
preventive and control measurements for IBD.   
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INTRODUCTION 

Infectious bursal disease (IBD-Gumboro) 
is an acute and highly contagious disease 
that occurs in many countries around the 
world, including our country, and causes 

immunosuppression, especially at an early 
age. This disease, caused by the infectious 
bursal disease virus (IBDV) classified in 
the Birnaviridae family, causes lymphocy-
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tolysis and immunosuppression as rapidly 
replicating in developing B-lymphocytes 
in bursa of Fabricius (Jackwood , 2016). 
The virus has different strains as classical, 
variant and very virulent. The major A 
segment of the viral genome encodes 
VP2, VP3, VP4 and VP5 viral proteins, 
while the smaller B segment encodes VP1 
viral protein (Mahgoub, 2012). Antigenic 
variations are more likely to occur in the 
VP2 gene of the virus and therefore this 
gene is used in genotyping studies (Jack-
wood , 2016). 

The disease has acute and subclinical 
forms, and the emergence of these forms 
generally depends on the virulence and 
subtypes of the virus (Van den Berg et al., 
2004). Very virulent IBDV has a much 
higher mortality rate than conventional 
IBDV. Very virulent IBDV has a mortal-
ity of 100% in SPF chickens, 60% in lay-
ing hens and 30% in broilers (Van den 
Berg et al., 2004). Very virulent IBDV 
has caused economic losses in poultry 
industry, which has caused major out-
breaks in our country and around the 
world. In order to distinguish between 
classic IBDV and very virulent IBDV, we 
should investigate the VP2 gene, which 
contains variable region and is highly sus-
ceptible to mutation. Sequence analysis of 
vaccine and field strains and reporting the 
VP2 gene  variants to the GenBank and 
establishing the current vaccination prac-
tices by ensuring colaboration with the 
poultry sector is of great importance in 
terms of poultry industry and economy of 
our country (Jackwood , 2016). 

In this study, in 2016,  detection and 
frequency of IBDV virus were investi-
gated in bursa of Fabricius samples col-
lected from the Marmara, Western Black 
Sea, Mediterranean and Central Anatolian 
regions of Turkey.  Squence analyses of 
the VP2 gene and phylogenetic analysis 

were peformed to determine the genotype 
distribution of IBDV viruses in these re-
gions. Also lesions of  bursa Fabricius 
were examined. 

MATERIAL AND METHODS 

Samples, RNA extraction and  
reverse transcription  

In this study, bursa of Fabricius from 80 
broiler chickens in Marmara, Western 
Black Sea, Mediterranean and Central 
Anatolia regions were investigated by 
SYBR-Green real time RT-PCR for the 
presence of IBDV. RNeasy Mini Kit 
(Qiagen, Cat. No. 74106) was used for 
viral RNA extraction from tissue samples. 
The Improm-II kit (Improm-II reverse 
transcriptase-Promega, Cat. No. A3803) 
was used to obtain cDNA from RNA. 
Reverse transcription was performed in 
two steps as described by others (Yilmaz 
et al., 2011). 

Real-Time RT-PCR, VP2 gene sequencing 
and phylogenetic analyses 

SYBR-Green real-time RT-PCR was used 
for rapid detection of the IBDV and to 
determine viral loads in the samples by 
using the the primers and PCR conditions 
as recommended by others (Tomas et al., 
2012). Samples having low CT value 
(high viral load) in real time PCR were 
selected and VP2 gene was partially se-
quenced (Medsantek) as described by 
others (Toroghi et al., 2001).  Phyloge-
netic analyses were performed by using 
MEGA-6 program and a phylogenetic tree 
was generated by aligning the VP2 gene 
of IBDV reported to GenBank from other 
countries. 

Necropsy and histopathology 

For this, a total of 28 chickens could be 
examined. Bursa of Fabricius was exam-
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ined for the presence of edema, necrosis, 
discoloration as well as decrease or in-
crease in size. Histopathological analyses 
were performed by conventional methods. 

RESULTS  

 SYBR-Green real time RT-PCR and phy-
logenetic analyses  

A 95 bp product was obtained in agarose 
gel electrophoresis after the SYBR-Green 
real-time RT-PCR. IBDV positivity was 
detected in 60 (75%) of 80 farms  with 
SYBR-Green Real-Time RT-PCR. CT 
values of the positive samples and the 
positive control ranged from 19 to 37 
(Fig. 1).   

A 522 bp product was obtained in aga-
rose gel electrophoresis after RT-PCR for 
sequencing (Fig. 2). In this way, partial 
sequence analysis of the VP2 variable 
region was performed in 36 samples. Ac-
cording to the VP2 gene partial sequence 
analysis and phylogenetic analysis (Fig. 
3). IBDV sequences detected in 6 broiler 
farms in different regions were found to 
be similar to the very virulent IBDV geno-
types, vv-IBDV-FS10, vv-IBDV-FS12, 
AL13 vvIBDV, Jordan  vvIBDV,  V90/ 
TW95,  West Bengal/HBL-07-15-b  re-
ported to the GenBank. Classical and vac-

cine strains were also detected.  

               
Fig. 2. Bands seen on agarose gel electropho-

resis performed for RT-PCR for  
IBDV sequencing. 

Necropsy and histopathological findings  

Some of the bursa of Fabricus from IBDV 
positive chickens were athrophied and 
found smaller than their normal size. Mi-
croscopic examinations have revelaed that 
some of the IBDV positive bursa of Fab-
ricus had large numbers of vacuolisations 
in the lamina epithelium of the plica, 
odema in interfollicular area and enlarge-
ment of RES cells. More than one follicle; 
with expansion and necrosis in the medul-
lar areas, some follicles showed marked 
endothelial-type macrophage accumula-
tion, widespread vacuolisation, and atro-
phy in a large number of follicles (Fig. 4) 
were also seen.  

 
Fig. 1: IBDV positive detected samples by SYBR-Green real-time RT-PCR.  

a: positive control; b: negative control; Other curves show IBDV positive samples 
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Fig. 3. vvIBDV strains (75, 106, 107, 119, 
124, 127) detected in this study and similarity 
to other vvIBDV VP2 genes reported globally 
to GenBank.  

  
Fig. 4. Histopathological changes of bursa of 
Fabricius in RT-PCR-IBDV positive chickens. 
Vacuolisation, necrosis, RES cell infiltrations 
in medullar areas in follicles in the bursa of 
Fabricius, expansion in interfollicular areas, 
RES cell and fibrous tissue cell growth and 
atrophy in the follicles. H.E. Bar ; 50 µm.  

DISCUSSION          

Since in 1962 in US, IBDV has become a 
major economic problem for the poultry 
industry worldwide (Jackwood , 2016).  
At the beginning of the 1990s, very viru-
lent IBDV strains emerged in Europe, 
spreading rapidly to Russia and then to all 
of Asia (Domanska et al 2004,  Van Den 
Berg, 2000). Only North America, New 
Zealand and Australia are considered to 
be free from  very virulent IBDV (Jack-

wood & Sommer, 2005). The presence of 
maternal immunity and endemic variant 
strains has been shown to cause  very 
virulent IBDV to spread so rapidly in 
other countries that it is limited to only a 
few cases in the USA (Jackwood , 2011).   

It has been found in Turkey that in be-
ginning of the 1990s and following years 
the outbreaks were caused by strains of 
very virulent IBDV (Ture et al., 1998,  
Çeribaşı et al 2007). In 2014, in a study 
conducted in Iraq, the phylogenetic analy-
sis of vvIBDV strains found similarity to 
vvIBDV strains previously reported in 
Turkey and Iran and presence of the virus 
could be due to a limited number of live 
animal transits from these countries (Amin 
& Jackwood, 2014).    

Sequencing and phylogenetic analysis 
of the VP2 gene is recommended to iso-
late the very virulent IBV strain from 
other strains. However, studies on the 
VP1 gene can also be performed (Hon et 
al., 2006, Le nouen et al 2006). In this 
study,  VP2 gene variations of IBDV was 
investigated. According to the partial VP2 
gene sequencing and phylogenetic analy-
ses, very virulent IBDV was  detected in 6 
broiler farms in different regions and were 
found to be similar to very virulent IBDV 
genotypes, vv-IBDV-FS10, vv-IBDV-
FS12, AL13 vvIBDV, Jordan vvIBDV, 
V90/TW95,  West Bengal/HBL-07-15-b  
reported to the GenBank.  

In conclusion, the results of this study 
show that vvIBDV starins are circulating 
in chickens in our country. Also, the time 
of vaccination and vaccines used needs to 
be reevaluated since virulence of existing 
genotypes may lead to disorders and im-
munosuppression in bursa of Fabricius. 
Even if only a single amino acid of the 
VP2 protein replaces, the virulence might 
change (Jackwood  et al., 2008). There-
fore, it would be useful to perform phy-
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logenetic studies related to the very viru-
lent IBDV strain in order to avoid eco-
nomic losses in the poultry sector. For 
this, epidemiological surveys should be 
done to find out which genotypes are cir-
culating in the farms to prevent and con-
trol IBDV infections in the farms. 
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