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ABSTRACT

An investigation was conducted for isolation, identification and determination of antibiotic sensitivity of Avibacterium paragallinarun, the causal
agent of infectious coryza, from layer chickens. A total of 21 samples with characteristic symptoms of the disease were collected from a Hatchery
of Gazipur. Tissue specimens obtained aseptically from swollen infra orbital sinus and tracheal swab were processed, of which, 3 were found
positive while the rest 18 were negative. Isolation of bacteria was performed by first putting the specimen in Nicotinamide adenine dinucleotide
(NAD) enriched phosphate buffer broth, anaerobically incubated for 24 hours followed by culturing loopful of broth on Blood agar (BA) and
Chocolate agar (CA) plates enriched with NAD and streaked with feeder organism of Staphylococcus. aureus. On 24 hours of anaerobic
incubation (candle jar method), dew drop satellite colonies of A. paragallinarum were visible on the culture plates. Cultural characteristics of
bacteria as well as their staining, morphological, motility and biochemical properties such as sugar fermentation, MR and V-P tests, Indole
production and catalase tests were recorded for identification. Further, antibiogram study revealed that the isolates were sensitive to

Ciprofloxacin, Chloramphenicol and Gentamicin but resistant to Ampicillin, Amoxycillin, Oxytetracycline, Erythromycin and

Sulphamethoxazole.
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Introduction

Infectious coryza is an important disease of chicken caused by
Avibacterium paragallinarum (Basonym; [Haemophilus]
paragallinarum). The clinical signs associated with this disease
include nasal discharge, conjunctivitis with swelling of the sinuses,
face and wattles, diarrhoea, decreased feed and water consumption,
increased number of culls and reduced (10-40%) egg production
(Eaves et al., 1989; Calnek et al., 1991). Lesions of the disease also
reflect an acute catarrhal inflammation of mucous membrane of
nasal passage and sinuses of the upper respiratory tract.

Since the disease proved to be infectious and primarily affecting
nasal passages, the name "infectious coryza" was adopted (Blackall
et al., 1989) and described as rogue, cold, contagious or infectious
catarrh and uncomplicated coryza (Yamamoto et al., 1991).The
disease is usually transmitted through drinking water contaminated
with infective nasal exudates (Page et al., 1962). Infectious coryza is
also accompanied with condemnation of carcasses due to upper
respiratory disorders in broilers (Droual et al., 1990).

The disease occurs worldwide and after recovering from infection,
birds become carriers, therefore aiding the spread of A.
paragallinarum (De Blieck, 1948). Secondly, the bacterial strains
belong to one of nine serovars, which makes prophylaxis of the
disease through inactivated vaccination ineffective especially due to
low cross protection among these serovars (Rimler et al., 1977).
Early workers identified the causative agent as ‘“Haemophillus
gallinarum,” the organism that required both X (hemin) and V
(NAD) factors for growth in vitro. On the other hand, from the
1960s to the 1980s, all the isolates producing the disease have been
shown to require only V factor and were termed Haemophilus
paragallinarum (Matsumoto and Yamamoto, 1975). However V-
factor-independent H. paragallinarum isolates have also been
encountered since 1989 (Mouahid et al., 1992). Thus, the causative
agent of infectious coryza can be either V-factor dependent or
independent.

In Bangladesh, infectious coryza is a notable disease of economic
significance occurring in multiage layer flocks but diagnosis of the
disease is mostly based on postmortem examination of the dead
birds. Therefore, the present research work was undertaken to isolate
and identify Avibacterium paragallinarum from infected layer
chicken, determination of dependence on growth factor requirement
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to isolate Avibacterium paragallinarum and their antibiotic
sensitivity profiles against commonly used antimicrobial agents.

Materials and Methods

A total of 21 samples (of which 15 were from live and 6 dead
Chickens) were collected from Phenix Hatcheries Ltd. during the
period of June 2012 to July 2013. Aseptically collected materials
from swollen infraorbital sinus and tracheal swabs were used as
laboratory specimens.

Isolation of Bacteria

Bacteriological samples obtained from nasal, tracheal and
infraorbital sinus swabs inoculated separately in glycerol-enriched
phosphate buffered broth supplemented with NAD was incubated
anaerobically (candle jar method) at 37 C for 24hrs to allow
maintenance and growth of only NAD dependent organism as
followed by Byarugaba et al.(2007). A loopful of enrichment culture
was then streaked onto Blood agar (BA) with NAD, blood agar with
feeder colony of S. aureus, Chocolate agar (CA) with NAD and CA
with feeder colony (S. aureus) followed by anaerobic incubation for
24 hour and examined for the growth of characteristics colonies.

Identification of bacteria

Colonial morphology of bacteria such as: shape, size, surface
texture, edge, elevation and color was observed on pure culture;
Gram staining and biochemical tests such as sugar fermentation,
methyl red (MR), Voges-Proskauer (V-P), indole production,
Catalase test and motility test in MIU medium were used
foridentification of the bacteria (Buxton and Fraser, 1977).

Antimicrobial susceptibility testing

The Bauer disk diffusion method was used to test antimicrobial
susceptibility of Avibacterium paragallinarum using freshly
prepared Mueller Hinton agar (Oxoid, UK). Antimicrobial agents
and their disc concentrations used were as follows: ampicillin (10
ng), ciprofloxacin (5 pg), gentamicin (10 pg), trimethoprim-
sulphamethoxazole (25 pg) and tetracycline (30 pg). Results of
antibiotic sensitivity tests were recorded as sensitive, intermediate
and resistant following the guidelines of Clinical and Laboratory
Standard Institute (CLSI, 2007).



Results

Isolation of organisms

Enrichmend culture of glycerol-enriched phosphate buffered broth
supplemented with NAD was streaked onto Blood agar with NAD
and incubated anaerobically at 37 ‘C. After 24 hrs, dew drop like
scattered colonies were found throughout the agar plate. A loopful of
enrichment culture was streaked on BA which was then cross
streaked with feeder colony (S. aureus) and incubated anaerobically
at 37 C for 24hrs. Characteristic dewdrop satellite colonies were
found adjacent to the feeder colony. Sample streaked on blood agar
with NAD and cross streaked with feeder colony (S. aureus)
followed by anaerobical incubation at 37 C produced more defined
tiny dewdrop satellite colony (Fig. 1), than those produced on blood
agar with NAD. No growth was found when cultured on blood agar
without NAD or feeder organism after 48hrs of incubation. A
loopful of enriched culture inoculated on CA containing NAD
produced many tiny drop colonies after 48hrs of anaerobic
incubation. No growth was found when cultured on CA with feeder
organism after 48hrs of incubation as V-factors (NAD) were not
available. Enriched samples inoculated on chocolate agar containing
NAD and feeder organism produced dew drop like scattered colony.
Samples were streaked on CA without providing additional NAD or
feeder organism and incubated anaerobically in a candle jar at 37 C.
No growth was found on CA after 48hrs of anaerobic incubation.
Organisms revealed Gram negative, small rod or cocco-bacilli with a
tendency for filament formation. No turbidity and no changing of
color of MIU medium were found indicating that the organisms were
non motile. All the isolates fermented glucose, sucrose, maltose and
mannitol and produced acid but did not ferment lactose. The
organisms were found negative for MR, VP, indole and catalase
tests. A total of 21 samples with clinical signs of infraorbital
swelling, nasal exudates and decrease in egg production, were
collected from Gazipur. Out of 21 samples3 were found positive
while the rest 18 were found negative. From this study it could be
mentioned that exudates of swollen infraorbital sinus was the main
source of sample to be collected as the two isolates were obtained
from them.

Fig 1. Predominant tiny dewdrop satellite colony on blood agar
containing both NAD and feeder organism.

Antibiotics sensitivity tests

Antimicrobial sensitivity test was performed by disk diffusion
method with eight chosen antimicrobial agents. The test isolates
were sensitive to Ciprofloxacin, Chloramphenicle and Gentamicin
but resistant to Ampicillin, Amoxycillin, Oxytetracycline,
Erythromycin and Sulphamethoxazole.

Discussion

The identification of A. paragallinarunproved to be a cumbersome
task. The present work also involved the determination of growth
factor requirement of A. paragallinarum through inoculation on
different culture media provided with variable amount of growth
factors. The cultural medialike BA and CA were used with and
without NAD and cultured with or without feeder organism of S.
aureus. It was revealed that the organism grew more frequently with
typical dewdrop colonies when cultured with BA containing both
NAD and feeder organisms. These findings are in complete
agreement with Soriano et al. (2004).

Scattered dewdrop like colonies with no hemolysis was found
throughout the agar plate when cultured on BA with NAD which
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was similar to the findings of Sobti et al., (2001). Characteristic
dewdrop satellite colonies were observed adjacent to the feeder
colony, when cultured on BA with feeder organism (S. aureus)
which was in agreement with the findings of Sameera et al. (2001),
Blackall et al. (1989), and Page et al. (1963). When cultured on BA
with NAD and feeder organism (S. aureus), there was appearance of
tinier dewdrop satellite colonies than that produced on BA with
NAD. These results correlated with Soriano et al. (2004).

The growth of the organism on CA containing NAD and no growth
of the organism on CA in the absence of NAD confirmed the
bacteria as Avibacterium paragallinarum.Similar findings were
reported by Chen et al. (1993), Quinn et al. (1994), Keslerk et al.
(1997), Chukiatsiri et al. (2010) and Akthar et al. (2001). Further, on
staining, the isolated bacteria appeared Gram negative small rod or
cocco-bacilli with a tendency for filament formation which was also
reported by Jaswinder et al. (2004), Sameera et al. (2001),
Yamamoto et al. (1991) and Sawata et al. (1980). With regard to
motility test, all the isolates were non motile in MIU medium which
was in harmony with the findings of Blackall et al. (1989). The
result of biochemical tests revealed negative reaction in MR-VP,
Indole and Catalase tests and fermentation reaction with sugar were
in agreement with the findings of Sameera et al. (2001) and
Jaswinder et al. (2004).

Avibacterium paragallinarum isolates were detected as multidrug
resistant (MDR) and were found resistant to Ampicillin,
Amoxycillin, Sulphamethoxazole, Erythromycin and Tetracycline
but  sensitive to  Ciprofloxacin, Chloramphenicol and
Gentamicin.Almost similar antibiogram profiles were also recorded
by Haunshi et al. (2006),Sameera et al. (2001) and Kurkure et al.
(2001). There were two reported of cases of investigation of
infectious coryza like one of Thalha et al., (2001) at Mymensingh
and the other by Islam et al (2004) at sylhet performed bypost-
mortem examination and there was no isolation of the causal agent.

Conclusions

In Bangladesh infectious coryza is an important disease of economic
significance occurring in multiage layer flocks but diagnosis of the
disease still now based on postmortem examination of the dead
birds.In the present study A. paragallinarumlike organism was
isolation and identification of from Layer Chickens in Gazipur,
Bangladesh. This organism grew more frequently with typical
dewdrop like satellite colony when cultured on BA containing both
NAD and feeder organism. Further in depth study on serogroup
determination, molecular detection and characterization of A.
paragallinarum is warranted.

References

Akthar S, AR Bhatti and K Muhammad, 2001. Clinicotherapeutic
observations on an outbreak of infectious coryza. Int J Agric
Biol, 3(4): 531-532.

Bauer AW, WMM Kirby, JC Sherris and M Truck, 1966. Antibiotic
susceptibility testing by a standardized single disk method, Am
J Clin Pathol, 45: 493-496.

Blackall PJ, 1989. The Avian Haemophili.Clin Microbiol. Rev, 2:
270-277.

AM Fadly, LR McDougald, DE Swayne, editors. Diseases of
Poultry, 11th ed. Ames., lowa Slate Press. pp :691-703.

Buxton A and G Fraser, 1977. Animal Microbiology. Blackwell
Scientific Publications, Oxford, London, Edinburg, Melbourne.
1: 205-228.

Byarugaba D, UM Minga, PS Gwakisa, E Katunguka-Rwakishaya,
M Bisgaard and JE Olsen, 2007. Virulence characterization of
Avibacterium paragallinarum isolates from Uganda. Avian
Pathol, 36:  35-42.http://dx.doi.org/10.1080/030794506011
02947

Calnek BWH, CW John Barnes, WM Breed, Reid and HW Yodev,
1991. Diseases of Poultry, 9th Ed. Wolfe Publishing Ltd., USA.
pp. 186-192.

Chen X, P Zhang, PJ Blackall and W Feng, 1993. Characterization
of H. paragallinarum isolates from China, Avian Dis, 37
(2):574-576.http://dx.doi.org/10.2307/1591690

Chukiatsiri K, S Chotinun and N Chansiripornchai, 2010. An
outbreak of Avibacterium paragallinarumserovar B in a Thai
layer farm. Thai J Vet Med, 40(4): 441-444.

Clinical and Labratory Standards Institute (CLSI, formerly NCCLS),
Performance standards for antimicrobial susceptibility testing,
17th Informational Supplement. Document, 2007, M100-S17:
Vol. 27: No. 1. Wayne, Pennsyslvania, pp. 32-50.

De Blieck L, 1932. A haemoglobinophilic bacterium as the cause of



http://dx.doi.org/10.1080/030794506011%2002947
http://dx.doi.org/10.1080/030794506011%2002947
http://dx.doi.org/10.2307/1591690

contagious catarrh of the fowl. Vet J, 88: 9-13.

Droual R, AA Bickford, BR Charlton, GL Cooper and SE Channing,
1990.Infectious coryza in meat chickens in the San Joaquin
Valley of California. Avian Dis, 34:1009—10016.

Eaves LE, DG Rogers and PJ Blackall, 1989.Comparison of H.
paragallinarum and proposal of a new hemagglutin in serovar.
J Clin Microbiol, 27: 1510-1513.

Haunshi S, B Dutta and SC Saxena, 2006. An outbreak of infectious
coryza in Vanaraja poultry of Meghalaya. Ind J Vet Pathol,
30(1): 55.

Islam MT and MA Ali, 2009. Effect on feed allocation on
performance of synthetic broiler breeder. In: Proceeding of the
6h International Poultry Show & Seminar organized by World's
Poultry Science Association. Bangladesh Branch. pp. 83-88.

Jaswinder M, NS Sharma, G Kuldip and A Singh, 2004.
Epidemiological studies on infectious coryza in chickens in
northern India. Ind J Anim Sci, 74(5): 462-465.

Keslerk, 1997. Isolation and identification of Haemophilus
paragallinarum from cases of infectious coryza in fowls.
Veterinarium, 8: 1-8.

Kurkure NV, AG Bhandarkar, AC Ganokar and DR Kalorey, 2001.
A report on occurrence of infectious coryza in a commercial
layer farm of vidharbha. Ind J. Comp Microcrobiol Immunol
Infect Dis, 22(2): 176.

Matsumoto M and R Yamamoto, 1975. Protective quality of an
aluminum hydroxide absorbed broth bacterin against infectious
coryza. Am J Vet Res, 36:579-582.

Mouahid M, M Bisgaard, AJ Morley, R Mutters and W Mannheim,
1992. Occurrence of V-factor (NAD) independent strains of
Haemophilus paragallinarum. Vet Microbiol, 31:363-368.
http://dx.doi.org/10.1016/0378-1135(92)90128-G

Page LA, 1962. Haemophilus infection in

chickens. 1.

11

Characteristics of 12 Haemophilus isolates recovered from
diseased chickens. Am J Vet Res., 23:85-95.
http://dx.doi.org/10.2307/1587837

Page LA, AS Rosenwald and FC Price, 1963. Haemophilus
infections in chickens: V. Results of laboratory and field trials
of formalinized bacterins for the prevention of disease caused
by H. gallinarum. Avian Dis, 7:239-256.

Quinn PJ, ME Carter, B Morkey and GR Carter, 1994.Clinical
Veterinary Microbiology. Mosby Year Book Europe Ltd.
London. pp. 147-151.

Rimler RB and RB Davis, 1977. Infectious coryza in vivo growth of
H. gallinarum as a determinant for cross protection. Am J Vet.
Res, 38(10):1591-1593.

Sameera A, AR Bhatti and K Muhammad, 2001.Clinicotherapeutic
observations on an outbreak of infectious coryza. Int J Agric
Biol, 3(4): 531-532.

Sawata A, K Kume and V Nakase, 1980. Biological and serological
relationships between Page's and Sawata's serotyping of H.
paragallinarum. Ain J Vet Res, 41(11): 1901-1904.

Sobti DK, NS Dhaneswar, VK Chaturvedi and KN Mehra,
2001.Isolation and characterization of H paragallinarum and
morph culturally related organisms from cases of infectious
coryza in Mahakaushal belt. Ind Vet J, 78(11): 987-989.

Soriano VE and R Terzolo, 2004.Epizootiology, prevention and
control of infectious coryza. Vet Nfexico, 35(3): 261-279.

Talha AFSM, MM Hossain, EH Chowdhury, ASM Bari, MR Islam
and PM Das, 2001. Poultry diseases occurring in Mymensingh
district of Bangladesh. Bangladesh Vet, 18(1): 20-23.

Yamamoto R, 1991. Infectious coryza. In: Diseases of Poultry, 9th
ed. Hofstad MS, HJ Barnes, BW Calnek, WM Reid and HE
Yonder, Jr., eds, .Lowa State University Press, Ames,
lowa.pp.186-195.



http://dx.doi.org/10.1016/0378-1135(92)90128-G
http://dx.doi.org/10.2307/1587837

