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Abstract. Fauziah I, Asmara W, Wahyuni AETH, Widayanti R. 2021. Short Communication: PCR detection of Avibacterium 
paragallinarum from layers with infectious coryza symptoms in poultry farms of Sleman District, Indonesia. Biodiversitas 22: 4890-

4894. Infectious coryza (IC), caused by Avibacterium paragallinarum, is a contagious and infectious respiratory tract disease that affects 
the commercial poultry industry. Molecular techniques, such as species-specific PCR, HPG-2 PCR are mostly used for the detection of  
A. paragallinarum. The current research was carried out to isolate A. paragallinarum from the layers of infectious coryza signs in 
Sleman District, special region of Yogyakarta, followed by PCR confirmation of the identified bacteria. Nine field isolates were 
observed and determined based on their colony and cell morphology. All isolates were characterized biochemically and confirmed with 
species-specific HPG-2 PCR for A. paragallinarum. Out of 9 isolates, 6 (66.7%) isolates were biochemically identified as A. 
paragallinarum and confirmed by HPG-2 PCR. 
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INTRODUCTION 

Infectious coryza (IC) is an upper respiratory disease in 

chickens caused by Avibacterium paragallinarum 

(Biberstein & White 1969) Blackall et al. (2005) (Akhtar et 

al. 2001; Blackall et al. 2005). IC is known as a disease 

with high morbidity but low mortality and may be acute to 

chronic (Bragg 2002; Akter et al. 2013). The economy 

impact of IC is associated with a significantly decreased 

egg production (10-40%), increased number of culls 

chickens, weight loss, and increased medical costs (Tabbu 

2000; Rajurkar et al. 2009; Ali et al. 2013). A. 

paragallinarum can infect all types of chickens in multi-
age farms (Akter et al. 2013). 

The history of rapid disease spread, clinical signs, and 

lesions similar to IC symptoms can be confirmed through 

isolation and identification of A. paragallinarum for IC 

diagnosis (Tabbu 2008; Vegad and Katiyar 2008). 

Conventional diagnostic methods may be ineffective and 

may mislead infectious coryza and other poultry diseases. 

More sensitive and accurate methods are needed to 

diagnose and confirmation of A. paragallinarum. Two PCR 

tests have been developed for the identification of  A. 

paragallinarum, one is conventional PCR (Chen et al. 
1996) and the other is real-time PCR (both based on the 

same target) (Corney et al. 2008). Both PCRs are specific 

to A. paragallinarum, are fast and can detect all known 

variants. It has been verified that conventional PCR called 
HPG-2 PCR can be used for colonies on agar or mucus 

obtained by squeezing live chickens sinuses (Chen et al. 

1996; Badouei et al. 2014). This PCR test is now routinely 

performed to identify the bacteria in nasal swabs and to 

confirm A. paragallinarum grown in the laboratory 

(Anjaneya et al. 2014). Poor sample quality, shipping 

delays, and poor quality (but expensive) media mean a 

higher rate of culture failure, making PCR an attractive 

diagnostic option (Blackall and Soriano-Vargas 2013). 

Compared with conventional PCR, real-time PCR has 

shown higher analytical sensitivity (10 to 100 times) 
(Corney et al. 2008). Currently, several alternative methods 

are used, such as ERIC-PCR (Soriano et al. 2004), 

ribotyping (Miflin et al. 1997), DNA restriction 

endonuclease analysis (Blackall et al. 1990), and 16S 

ribosomal RNA (rRNA) sequencing (Christensen et al. 

2009) were found to be more accurate and sensitive tool for 

A. paragallinarum identification. A. paragallinarum 

serovar level recognition is tested extensively using HA-HI 

(Chukiatsiri et al. 2012). Recently, molecular serotyping 

based on multiplex PCR is also being used for molecular 

serotyping of pathogens (Sakamoto et al. 2012). 
In 1970’s A. paragallinarum was isolated and identified 

from sick layers of several farms in Bogor, West Java, 

Indonesia, but no isolates were maintained (Kusumaningsih 

and Poernomo 2000). IC  was reported from various 
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regions of Indonesia and can infect layers, broilers, local 

chickens, and quails (Poernomo et al. 2000; Wahyuni et al. 

2018; Tangkonda et al. 2019), but there are few reports of 

A. paragallinarum in layers from Yogyakarta. According 

to previous studies, only Poernomo et al. (2000) used PCR 

for A. paragallinarum detection. Research on the molecular 

detection of A. paragallinarum in Indonesia is still limited. 

Since clinical signs and postmortem lesions are not 

pathognomonic, the diagnosis of IC should be confirmed.  

The present research aimed to identify A. 
paragallinarum biochemically and PCR confirmation of 

the identified bacteria isolated from layers of infectious 

coryza signs in Sleman District, Yogyakarta, Indonesia. 

MATERIALS AND METHODS 

Ethical approval  

Ethical approval does not require for this study because 

the samples were obtained from live animals without 

anesthetic treatment and in accordance with the standard 

sampling procedures without harm or necropting animals. 

Sample collection, isolation and biochemical 

characterization of A. paragallinarum 
The samples were obtained from 9 layers of IC signs 

such as malodorous nasal discharge and facial oedema 

from several farms in Sleman District, special region of 

Yogyakarta, Indonesia. The samples were collected from 

August-November 2019. The research was done in the 

Microbiology Department, Faculty of Veterinary Medicine, 

Universitas Gadjah Mada, Yogyakarta, Indonesia. The 

nasal exudate swabs were cultured on a chocolate agar 

plate (from blood agar medium (Oxoid), added 5% sheep 

blood at 80°C) and incubated in anaerobic jar for 24-48 h at 

37°C. Identification of bacteria was based on the colony 
morphology, cell morphology with Gram staining and 

biochemical tests (catalase test, oxidase test, urease test, 

motility test on semi-solid media, indole test, VP, and 

carbohydrates fermentation tests such as lactose, galactose, 

maltose, mannitol, and sorbitol) (Akter et al. 2016; 

Wahyuni et al. 2018). 

DNA extraction 

The identified isolates were cultured in brain heart 

infusion broth and incubated overnight at 37°C. DNA was 

extracted from overnight grown cultures using Presto™ 

Mini gDNA Bacteria Kit (Geneaid Biotech Ltd., Taipei, 

Taiwan). The isolates were transferred to 1.5 mL 
microcentrifuge tube, then centrifuged for 1 minute at 14-

16,000 × g then supernatant was discarded. 180 µL of GT 

buffer was added into it and cell pellet was re-suspended by 

vortex or pipette. A 20 µL of proteinase K was added and 

incubated at 60°C for at least 10 minutes. During 

incubation, the tubes were inverted for every 3 min. A200 

µL of GT buffer was added to the samples and mixed by 

vortex for 10 seconds then incubated at 70°C for at least 10 

minutes to ensure the samples lysate was clear. At this 

time, elution buffer (200 µL per sample) was pre-heated to 

70°C. 200 µL of absolute ethanol was added to the samples 

lysate and mixed immediately by shaking vigorously. In a 2 

mL collection tube, mixture was transferred to the GD 

(genomic DNA) column then centrifuged at 14-16,000 × g 

for 2 minutes to bind DNA and to separate it from the 

supernatant. The flow-through 2 mL collection tube was 

discarded then GD column was placed in a new 2 mL 

collection tube. A 400 µL of W1 buffer was added to GD 

column and centrifuged at 14-16,000 × g for 30 seconds 

then the flow-through was discarded. The GD column was 

reinserted in the 2 mL collection tube. 600 µL of wash 
buffer was added to the GD column and centrifuged at 14-

16,000 × g for 30 seconds then the flow-through was 

discarded. The GD column was placed back in the 2 mL 

collection tube and centrifuged for 3 minutes at 14-16,000 

× g. The dried GD column was placed in a clean 1.5 mL 

microcentrifuge tube. To elute the pure DNA, 100 µL of 

pre-heated elution buffer was added into the center of the 

column matrix then left for at least 3 minutes to allow the 

elution buffer to be thoroughly absorbed, then centrifuged 

at 14-16,000 × g for 30 seconds. 

HPG-2 PCR 
HPG-2 PCR protocol was performed as described 

previously by Chen et al. (1996) with some modifications 

in the temperature of PCR protocol. The species-specific 

~500 bp fragment of A. paragallinarum was amplified 

using primers F (TGAGGGTAGTCTTGCACGCGAAT) 

and R (CAAGGTATCGATCGTCTCTCTACT). Each of 

25 µL reaction mixture was contained 12.5 µL MyTaq HS 

Red Mix (Bioline), 1 µL of each forward and reverse 

primer, 2 µL of extracted template gene, and 8.5 µL 

ddH2O. The PCR protocol consisted of an initial 

denaturation at 94°C for 5 min, followed by 35 cycles at 
94°C for 30 sec, 50 °C for 30 sec, 72°C for 1 min, and a 

final extension for 5 min in Infinigen Thermal Cycler 

(USA). The PCR products were checked using 1.5% 

agarose gel electrophoresis with FluoroSafe staining in 100 

mL of 1× Tris/Borate/EDTA buffer solution. 

Data analysis 

The obtained data was analyzed descriptively based on 

the identification of A. paragallinarum by biochemical 

tests and HPG-2 PCR results. 

RESULTS AND DISCUSSION 

In the present study, nine layers that showed symptoms 

of IC, such as malodorous nasal discharge and swollen face 
were used as samples. After incubation period from nasal 

swabs of 9 layers with IC symptoms showed multiple 

colonies of different morphology. A. paragallinarum 

colonies mixed with other colonies were isolated by their 

typical transparent, tiny dew-drop colonies and identified 

as Gram negative and coccobacilli. From biochemical test 

results, 6 samples (66.7%) had characteristics of A. 

paragallinarum,  such as showing negative catalase test, 

oxidase test, indole test, urease test, VP, whereas results of 

motility test revealed that the bacterium was non-motile. 

Six isolates were able to ferment lactose, maltose, 
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mannitol, and sorbitol and were unable to ferment 

galactose (Table 1).  HPG-2 PCR was carried out to 

confirm six identified isolates and all isolates produced the 

expected size of ~500 bp amplicons (Figure 1). Based on 

the results, all six isolates were confirmed as A. 

paragallinarum. Whereas the results of the motility test on 

semi-solid media showed that this bacterium was immobile. 

Discussion 

In countries with tropical or subtropical climates, 

infectious coryza (IC) is considered an important disease to 
poultry farming (Feberwee et al. 2019). A. paragallinarum 

is a fastidious and slow-growing bacteria (Blackall 1999). 

The subsequent requirements for special media of A. 

paragallinarum make the identification of bacteria an 

expensive task (Morales-Erasto et al. 2014). In addition, A. 

paragallinarum is easily overgrown on bacteria that 

generally live in the upper respiratory tract and other 

contaminant bacteria, making it difficult to isolate 

(Morales-Erasto et al. 2014). Recently, the diagnostic 

options that can be used for IC have been expanded by 

identifying species-specific PCR, which can be used to 
identify A. paragallinarum (El-Sawah et al. 2012; 

Muhammad and Sreedevi 2015). During the present study, 

nine suspected layers of IC from several farms in Sleman 

District, special region of Yogyakarta showed signs of 

upper respiratory tract infections like sneezing, malodorous 

nasal discharge, swollen face, conjunctivitis, and 

lacrimation. The most prominent symptoms of IC are acute 

to chronic inflammation of the upper respiratory tract, 

including sinus with serous to mucoid nasal discharge, 

infraorbital sinus swelling, facial edema, conjunctivitis, and 

lacrimation (Bragg et al. 2002; Han et al. 2016).  
Morphological colonies of 9 isolates showed round, small, 

and transparent colonies (such as dew-drops) similar to 

previous studies (Poernomo et al. 2000; Akter et al. 2016). 

Gram staining was carried out on the suspected colonies to 

confirm the morphology of the bacterial cells. Gram 

staining results showed that all nine isolates of suspected A. 

paragallinarum isolates were coccobacilli and Gram-

negative. The results were in line with the previous 

research (Thenmozhi and Malmarugan 2013; Deshmukh et 

al. 2015). 

Results of biochemical test (Table 1) showed that 6 

isolates had negative results in catalase, oxidase, indole, 

VP, urease tests and were not motile. A similar finding was 

also reported by (Patil et al. 2016; Jeong et al. 2017; 

Wahyuni et al. 2018). All six isolates were able to ferment 

lactose, maltose, mannitol, and sorbitol, the similar results 

were obtained by other studies (Akter et al. 2014; Wahyuni 

et al. 2018; Tangkonda et al. 2019). All six isolates were 

unable to ferment galactose, this result was in accordance 

with other studies (Patil et al. 2016; Jeong et al. 2017; 
Feberwee et al. 2019). All the six isolates of A. 

paragallinarum were further confirmed with species-

specific HPG-2 PCR test. All six field isolates of A. 

paragallinarum produced ~500 bp amplicon of the HPG-2 

gene of the expected size (Figure 1). The PCR results of all 

six isolates of A. paragallinarum are consistent with the 

findings of previous study (Chen et al. 1996; Anjaneya et 

al. 2014; Patil et al. 2017). Chen et al. (1996) suggested 

that PCR is more sensitive than traditional methods of 

bacterial isolation and identification. Even after 60 days of 

storage at 20°C, the HPG-2 PCR test diagnosed A. 
paragallinarum infection because conventional culture 

methods could not detect isolates even after 48 hours of 

storage (Anjaneya et al. 2014).  

 

 
 

 
 
Figure 1. Molecular detection with HPG-2 PCR of Avibacterium 
paragallinarum isolates from layers. M: Marker: Marker/ladder 
DNA, 100 bp; 1: non-template control (NTC); 2-7: positive field 
layer isolates 

 
 
Table 1. Biochemical test results of Avibacterium paragallinarum isolates 

 

Codes Gram staining C O I U VP M L Sb Mt Mn G 

L1 Coccobacilli, Gram (-) - - - - - - + + + + - 
L2 (-) Coccobacilli, Gram (-) + - + - - + + + + + - 
L3 Coccobacilli, Gram (-) - - - - - - + + + + - 
L4 Coccobacilli, Gram (-) - - - - - - + + + + - 
L5 Coccobacilli, Gram (-) - - - - - - + + + + - 

L6 Coccobacilli, Gram (-) - - - - - - + + + + - 
L7 Coccobacilli, Gram (-) - - - - - - + + + + - 
L8 (-) Coccobacilli, Gram (-) + + - - - - + + + + - 
L9 (-) Coccobacilli, Gram (-) + - + - - + + + + + - 

Note: C: Catalase, O: Oxidase, I: Indole, U: Urease, VP: Voges-Proskauer, M: Motility, L: Lactose, Sb=Sorbitol, Mt: Maltose, Mn: 
Mannitol, G: Galactose. (+): Positive test and (-): Negative test  
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PCR sensitivity is higher than traditional culture 

methods for the isolation and identification of A. 

paragallinarum (Durairajan et al. 2013). Using HPG-2 

PCR tests instead of biochemical tests after the initial 

isolation can reduce the complexity and costs of diagnostic 

process. Another advantage of HPG-2 PCR method is its 

high rate as results are obtained after 24-48 h (Badouei et 

al. 2014).  

The conclusion of this study is that six isolates (66.7%) 

out of nine samples have been identified as A. 
paragallinarum from the biochemical test and confirmed 

by HPG-2 PCR test. The PCR method was found to be an 

efficient diagnostic tool for rapid and reliable diagnosis of 

IC and distinguishing A. paragallinarum from other non-

pathogenic avian hemophilia bacteria and other respiratory 

tract bacteria. Further research on the pathogenicity test is 

needed to determine the virulence of the isolates. 

Sequencing of isolates is needed for the confirmation, and 

further molecular epidemiological studies about A. 

paragallinarum should be conducted, which could provide 

further information regarding the genomic variations of 
different field isolates in Indonesia, which will help in 

developing appropriate control strategies and prevention 

for IC. 
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