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ABSTRACT 
Avian infectious bronchitis disease is reported as the main problem in the poultry industry in the 

Kurdistan region of Iraq. This study was performed to diagnose Infectious bronchitis among suspected 

broiler farms located in Duhok governorate, Northern of Iraq as well as to evaluate the efficiency of Real-

Time PCR for the detection of the causative virus of this disease. In this study, one hundred and eighty 

tracheal tissue samples were collected from sixty suspected broiler farms from April 2018 to July 2019. RNA 

was successfully extracted and used for detection by Real-Time PCR technique using commercial kit 

targeting 160 bp of S gene which is the conserved region for all avian infectious bronchitis virus strains. Out 

of sixty suspected farms sixteen (26.66%) farms were positive to the infectious bronchitis virus. This study 

confirms the presence of avian infectious bronchitis disease in this area by Real-Time PCR. Although a 

single study was performed to detect this disease by Reverse Transcription Polymerase Chain Reaction in 

this governorate, this is the first study to use Real-Time PCR in the diagnosis of this disease in this area and 

it was highly efficient for detection of this virus.   
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1. INTRODUCTION 

 

nfectious bronchitis disease (IB) is one of 

the most challenging diseases for the 

poultry industry. Chicken is exposed to IB in all 

ages (Cavanagh et al., 2002; Britton and 

Cavanagh, 2007). It leads to massive economic 

loss in both broiler and layer production 

worldwide due to the rise and fast distribution of 

new variants or serotypes (Callison et al., 2001; 

de Wit et al., 2011). This disease causes 100% 

morbidity with 20-30% mortality (Ignjatovic et 

al., 2002; Seifi et al., 2010) and sometimes higher 

due to secondary infections (Ignjatovic and 

Sapats, 2000).   

The etiological agent of this disease is the 

Infectious bronchitis virus (IBV) which is an 

envelope, mostly rode shape, positive single-

strand RNA coronavirus belongs to the genus 

Gamma coronavirus, subfamily Coronavirinae, 

family Coronaviridae, in the order Nidovirales. 

Moreover, it can affect many organs of the 

chicken’s body including the upper respiratory 

tract, genital tract, kidneys, and ovaries. After the 

incubation period (24-48 hours) the symptoms 

appear, which include tracheal rales, sneezing, 

kidney swelling and ovary damage (Samatha, 

2017). Due to these, it may lead to loss of weight 

gain and drop in egg production (Callison et al., 

2001). It is transmitted horizontally such as air-

born route, direct and indirect contact 

(contamination and poor biosecurity).  

The diagnosis is achieved by several tests 

based on protein and nucleic acids of the virus 

(Samatha, 2017). These tests include virus 

neutralization (VN), agar gel immunodiffusion 

(AGID), haemagglutination inhibition (HI) and 

enzyme-linked immunosorbent assays (ELISA) 

(de Wit, 2000). However, tests that are based on 

the virus nucleic acid detection are widely used 

due to their accuracy, reliability, and sensitivity. 

Reverse Transcription Polymerase Chain 

Reaction (RT-PCR) and Real-Time Reverse 

Transcription Polymerase Chain Reaction (RRT-
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PCR) are the main of these tests (Bande et al., 

2016).  

 In recent years, the pathogenicity and 

distribution of this disease have been studied and 

recorded in the south and middle of Iraq 

(Alazawy et al., 2017; Mahmood et al., 2017). 

Additionally, several studies have been carried 

out in the Kurdistan region of Iraq either to detect 

or record the distribution of this disease in this 

area (AL-Barwary and Goreal, 2012). The new 

variant has been isolated and sequenced, 

Sul/01/09, in Sulaimani province with 27%-28% 

amino acid differences in all vaccine strains used 

in that area (Mahmood et al., 2011). In Duhok 

province, a single study on IBV has shown that 

41.6% of suspected samples were positive to IB 

by ELISA test and 44.4% were positive by RT-

PCR (AL-Barwary and Goreal, 2012). Therefore, 

the aims of this study were to detect the 

prevalence of IB disease in the broiler farms in 

this province and to evaluate the Real-Time PCR 

technique efficiency for the detection of this 

virus.  

 

2. MATERIALS AND METHODS 

2.1 Sample collection 

A total of one hundred and eighty samples of 

tracheal tissue were collected from sixty 

suspected broiler’s farms including seven 

districts (Duhok, Zakho, Amedi, Akre, Shekhan, 

Bardarash and Sumel) in Duhok governorate 

located in Kurdistan region of Iraq during April 

2018 to July 2019. Depending on the literature 

(Liu, 2016), five dead or sick birds from each 

poultry farm with clinical IBV symptoms 

(Figures 1 and 2) were selected and transferred to 

the lab for sample collection. Specimens of 

trachea samples were put in sterile tubes and 

saved at -20 °C until the time of RNA extraction. 

On the day of collection, complete data from each 

suspected field were recorded. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. (1): Broiler chicks with suspected IBV infection 

showing difficult breathing. 

 

 
 

 

 

 

 

 

 

 

 

Fig. (2): Post-mortem examination of suspected IBV 

infection. The arrow shows the presence of a plug in 

the bifurcation of bronchi.  

 

2.2 RNA Extraction 

RNA was extracted in Duhok Research Center 

(DRC) using PowerPrepTM Viral DNA/RNA 

Extraction Kit (Kogenebiotech, Seoul, Korea). 

Three tracheal tissues from each farm were 

pooled and homogenized by Pestle and mortar. 

RNA extraction was done according to the 

procedure given by the manufacturer. Briefly, 

after grinding 50 mg of sample in 400 µl of 

nuclease-free water, 200 µl of the suspension was 

used for RNA extraction. Later, 500 µl of lysis 

buffer added and incubated for 10 minutes. Then, 

700 µl of binding buffer added before transferring 

to the spin column. The column was washed twice 

with 500 µl of Wash buffer A and B respectively. 

Finally, the RNA was eluted in 30-100 µl of 

elution buffer. RNA purity and quantity were 

checked by NanoDrop 2000/2000 and saved at -

20 for downstream applications. 

2.3 Diagnosis of IB virus 

Presence of Viral RNA was diagnosed in 

Central Public Health Laboratory at Azadi 

General Hospital, Duhok governorate by using 

PowerPrepTM IBV/IBDV Real-Time PCR Kit 

(kogenebiotech, Soul, Korea) targeting 160 bp of 
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the conserved region of S gene of IBV. The 

reaction was performed by using Rotor-Gene QTM 

Thermal Cycler (country). Total of 20 µl of 

reaction volume was made for each sample as 

well as the negative and positive control, 

containing 4.2 µl of primer/probe mixture, 10 µl 

of 2X RT-PCR reaction buffers, 0.8 µl of 25X RT 

enzyme mix and 5 µl of template RNA. Real-

Time PCR reaction conditions were as follows; 

cDNA synthesis was performed in 1 cycle at 50 
oC for 30 minutes, Initial Denaturation was done 

in 1 cycle at 95 oC for 10 minutes, Denaturation 

was done in 40 cycles at 95 oC for 15 seconds and 

amplification and fluorescent dye detection was 

obtained at 60 oC for 1 minute.  

 

 

 

3. RESULTS 

 

Based on the clinical symptoms and post-

mortem examination, all collected samples had 

suspected IBV symptoms (Figures 1 and 2). 

However, according to the Real-Time PCR 

results (Figure 3), out of sixty suspected farms, 

sixteen cases were positive. Most of the positive 

samples (9 samples) were from Duhok center 

(Table 1). While other positive samples were in 

Amedi: 2, Sumel: 2, Bardarash: 1 and Shekhan: 2 

district. Moreover, none of the suspected samples 

collected from Zakho and Akre were found to be 

positive to this disease. The percentage of IBV 

diagnoses in each district within this governorate 

indicates that more than half of the positive 

samples to IBV were isolated from Duhok district 

(Table 1).  

 

 

 

 
Table (1): Percentage of positive IBV in broiler farms from each district within Duhok 

Governorate using Real-Time PCR. 
 

a Center of Duhok Governorate 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

District Number of positive samples to IBV Percentage of positive samples to IBV 

Duhoka 9 15% 

Zakho 0 0% 

Sumel 2 3.33% 

Akre 0 0% 

Bardarash 1 1.66% 

Amedi 2 3.33% 

Shekhan 2 3.33% 

Total 16/60 26.66% 
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Fig. ( )3: Raw data for some (4 samples) of the positive IBV samples by Real-Time PCR collected from broiler 

farms located in Duhok governorate, Kurdistan Region of Iraq. 

 

 

4. DISCUSSION 

 

Suspected samples were collected based on 

the clinical signs of Infectious bronchitis disease 

such as sneezing, nasal discharge, kidney 

swelling and plugs in tracheal bifurcation 

(Samatha, 2017). Most of the samples were 

collected during the humid season. Bhuiyan et al., 

(2019) claimed that the disease incidence increase 

during the winter season due to the favourable 

nature of IBv spread within or among poultry 

houses.  

Although suspected samples were collected 

from sixty broiler farms during the period of more 

than one year, however, the rate and the 

distribution of might be more incidences in this 

area. The reason for hiding the outbreaks is due to 

the fears of farmers from marketing agencies and 

government sectors on their farms. According to 

the local farmers, marketing agencies tent to 

market their birds with lower prices in case of 

disease outbreak in any stage of the entire 

production cycle. Because of this, most of the 

suspected samples were collected from 

veterinarian clinics. Real-Time PCR was able to 

diagnose sixteen samples out of sixty outbreaks. 

This indicates that this technique is a better 

diagnostic tool than clinical symptoms and other 

tests (Bande et al., 2016). In another study that 

used both ELISA and RT-PCR for the IB, 

detection concluded that the PCR results are more 

reliable and accurate than ELISA results (AL-

Barwary and Goreal, 2008). The reason for the 

rate of the high difference between this technique 

and clinical symptoms in diseased broiler may be 

due to clearance of this disease in the trachea and 

therefore failure to amplify IBV-genome in the 

suspected samples (AL-Barwary and Goreal, 

2008). An additional point which may complicate 

the disease detection is that most of the symptoms 

and lesions related to IB may be obvious in other 

diseases (Liu, 2016). The differences in disease 

incidence in different areas within Duhok 

government may be due to the high density of 

poultry houses in the specific district compared to 

others in which density has a direct effect on 

disease distribution (Mohamed and Ibrahim, 

2015). This is due to the nature of disease 

transmission in which it mainly spread within 

areas through airborne and/or mechanical 

transmissions (Cumming, 1970).  

The findings of this study indicate that the 

percentage of disease in Duhok governorate is 

lower compared to other governorates in the 

middle and south of Iraq. However, they are 

higher than the IBV prevalence in Egypt 

(Mohamed and Ibrahim, 2015). A study by Seger 

et al., (2016) claimed that 32% of the collected 

samples from the middle and south of Iraq were 

positive to the IB disease. While in another study 
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by Alazawy et al., (2017) revealed that 67.5% of 

the collected samples were showed positive for 

the presence of the disease by RT-PCR in the 

Diyala governorate. Similar results were found in 

neighbor countries, in Iran, 42.8% of the results 

were positive to IB by RT-PCR (Seyfi Abad 

Shapouri et al., 2004). In Jordan, Roussan et al., 

(2009) found 58.8% positive samples from the 

suspected outbreak.  

Most of the vaccines in markets are belong to 

live attenuated Massachusetts types. Genotyping 

the local isolates will confirm the best vaccine or 

vaccination programs against this disease.  

 

5. CONCLUSION 

 

The results of this study showed that 16 

(26.6%) out of 60 of collected suspected samples 

were positive by Real-Time PCR. It is clear that 

this disease is distributed throughout the 

governorate. Besides that a single study in this 

governorate was performed using RT-PCR, this is 

the first study to use the Real-Time PCR 

technique in Duhok governorate. This study 

claims that Real-Time PCR is a fast, reliable and 

accurate technique for diagnosis of this disease 

compared to clinical and/or other tests.  
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