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INTRODUCTION

Livestock is an integral component of complex farming system in Bangladesh as it is not only a source of protein of animal origin but also a major source of farm power services as well as employment. Bangladesh livestock population statistics indicates poultry as the most important species of birds in this country. In 30 years ago a total of 98.15% of poultry were kept in rural area and they are scavengers (BBS, 1987). Now the population of chicken in Bangladesh is about 2683.93 lakh (DLS, 2015-2016) and maximum of those poultry are reared in farming condition.  Commercial poultry farming is a growing industry in Bangladesh which is one of the major earning sources of large number of young people. There is an estimated 150,000 poultry farm in Bangladesh (The Daily Star, 2017-03-05).                                                       

Colibacillosis is an important factor that is responsible for significant economic losses in poultry farms in many countries including Bangladesh (Savageau, 1997). Colibacillosis in chicken refers to any local or systemic infection caused entirely or poultry by Eschericia coli (E. coli) strains (Barnes et al. 2003). The bacterium is commonly found in the lower intestinal tract of humans and other warm blooded animals (Savageau, 1983) and can be disseminated in surrounding environment through contaminated food chain and water supply. Their ability to survive outside the body for long periods of time in the environment, and multiply in water and in soil (Byappanahalli and Fujioka, 1998; Byappanahalli et al. 2003; Byappanahalli et al. 2006 ; Ishii et al. 2006) makes them an ideal indicator bacterium to test environmental samples for fecal contamination. Most strains of E. coli are harmless but the pathogenic variants can cause severe intra- and extraintestinal infections in mammalian and avian species (Tenaillon et al., 2010). Avian Colibacillosis has been found to be a major infectious disease of all ages of birds which causes a variety of disease manifestations in poultry including yolk sac infection, omphalitis, respiratory tract infection, swollen head syndrome, septicemia, polyserositis, coligranuloma, enteritis, cellulitis and salpingitis. Colibacillosis of poultry is characterized in its acute form by septicemia resulting in death and in its subacute form by pericarditis,airsacculitis and peri-hepatitis (Calnek et al.1997 ).

With great expansion of the poultry rearing and farming, colibacillosis has become wide spread problem in Bangladesh like other areas of the world (Talha et al. 2001; Islam et al. 2003 and Rahman et al. 2004). Heavy economic loss occurs in both broiler and layer due to morbidity, mortality, reduced production and chick quality. Mortality may rich up to 94% in severe outbreak of colibacillosis (McPeake et al. 2005 and Biswas et al. 2006). The organisms of E. coli are divided into pathogenic and nonpathogenic based on their ability to cause diseases. Pathogenically, E. coli strains are due to the presence of one or more virulence factors including invasiveness factors invasions, heat labile heat stable enterotoxins, verotoxins and colonization factors or adhesions (Smith and Haibs, 1967)
E. coli may be sensitive to many antibiotics. However, isolates from poultry and frequently resistant to one or more antibiotics; especially if they have been delay used in poultry industry over along period such as Tetracycline (Castanon et al. 2007, Amara et al., 1995). Many epidemiological study and research have implicated foods of animal or as major vehicles associated with illness caused by E. coli. Salmonella and Yersinia spp. (Cretikos et al, 2008). Various parameters including the prevalence, isolation, identification and epidemological investigation of all type of pathogenic and nonpathogenic E. coli were studied in Bangladesh by different authors (Chowdhury and Rahman, 1967). Considering the above facts, present study was tergated to fulfill the following aims and objectives:

1) Pathological study of collbacillosis in affected dead bird.

2) Isolation and identification of E. coli from the collected sample.

3) To know the proportionate prevalence of colibacillosis in commercial poultry.

4) To know association between colibacillosis and their selected factors in broiler.
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MATERIALS AND METHODS 

2.1. Study area and duration 

Sample were collected from commercial poultry which were brought in pathology and parasitology lab, CVASU from different places of Chittagong district (Raozan,  Sitakhundu, Hathajari, Bahadarhat, Anowara) during the period of January to February, 2017.
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Fig: Map of Bangladesh and location of study areas in Chittagong. 

2.2. Study population 

During this study period 43 dead birds were selected for postmortem examination.

2.3. Data collection 

All the data including flock size, location of farm, age, gross lesion after postmortem, duration of illness etc. of individual birds were noted in a structured record keeping questionnaire.

2.4. Sample collection 

The samples were collected from liver and cloaca of chicken through pre-sterilized cotton swab and immediately transferred into falcon tube.

2.5. Isolation and identification of E. coli
2.5.1. Media used for isolation 

Nutrient broth (Oxiod Ltd) was used for primary enrichment media for E. coli, 2 selective media were used for bacteria. The Mac Conkey agar (Oxoid Ltd, pH 7.4(0.2) Eosin methylene blue (EMB) agar were used for E. coli.
2.5.2. Culture procedure 

The collected swab from liver and cloaca were transferred to nutrient broth (5ml nutrient broth falcon tube) and incubated at 370 c for 24 hours. Then for E. coli samples were streaked on MacConkey agar and incubated at 370c for 24 hours. The growth of E. coli produces large, pink colonies on an agar plate. Pink colored colonies were isolated and inoculated in Eosin methylene blue (EMB) agar by streaking with sterile inoculating loop and incubated at 370c for 24 hours. Colonies producing characteristic green metalic sheen were considered as E. coli.

2.6. Data analysis 

Obtained data was imported to microsoft office excel-2007 and transferred to the software STATA/IC-11 for analysis. Descriptive analysis was done. An association was regarded as significant if the p value was 0.05.
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RESULTS

The aim of the present study was to determine the prevalence of colibacillosis in commercial broiler chickens in Chittagong. A total of 43 birds submitted to the laboratory of the Department of Pathology and Parasitology, Chittagong Veterinary and Animal Sciences University for disease diagnosis were investigated during the period January to February 2017. Colibacillosis was diagnosed based on pathological lesions observed in different organs during post mortem examination. Liver and cloacal swab samples were collected from dead birds suspected with colibacillosis. 

3.1. Isolation and identification of E. coli
E. coli on MacConkey agar produced bright, pink colored, transparent smooth and raised colonies (fig:2), on EMB agar it produced smooth, cirular, black color colonies with metallic sheen (fig:2)

3.2. Gross lesions

Postmortem findings revealed perihepatitis, pericarditis, airsaculitis, omphalitis (fig:3-5) in maximum birds. Sometimes congestion and hemorrhages (enteritis), congested lung, mucus in trachea are found in bird. The frequency of colibacillosis according to gross lesion perihepatitis 9 (17.30%), pericarditis 8 (15.38%), Airsaculitis 27 (51.92%) and omphalitis 8 (15.38%) (Table 1)

Table: 1: Frequency of gross lesions of Colibacillosis

	
	N
	%

	Form of Colibacillosis
	
	

	Perihepatitis
	9
	17.30

	Pericarditis
	8
	15.38

	Airsaculitis
	27
	51.92

	Omphalitis
	8
	15.38

	Total
	52
	100


3.4. Proportionate prevalance of colibacillosis

The proportionate prevalance of colibacillosis was 79.07% in birds showing gross lesion of colibacillosis after postmortem, (34.88%) in liver swab on EMB agar and 25.58% in cloacal swab (EMB agar) and 46.51% which were E. coli positive either in liver swab or coacal swab. (Table 2)

Table: 2: Proportionate prevalence of Colibacillosis in commercial poultry 

	Disease
	Total bird
	Gross lesion of colibacillosis (PM)
	Liver swab (Culture)
	Cloacal swab (Culture)
	Bird (+)ve in liver/ cloacal swab

	
	N
	n (%)
	n (%)
	n (%)
	n (%)

	Colibacillosis
	43
	34 (79.07%)
	15 (34.88%)    
	11 (25.58%)
	20 (46.51%)


3.5. Association between collbacillosis and selected factors

The association between colibacillosis with selected factors like flock size, age, use of antibiotic use before coming to 2-3 days of showing of clinical sign/disease condition) were shown in (Table-3)

Table: 3: Association between colibacillosis and their selected factors in broiler
	Factor
	Category
	Positive (%)
	Negative
	P(Chi-square test)

	Age (Days)
	1-7
	5 (83.33%)
	1
	

	
	8-14
	6 (66.67%)
	3
	P=.016

	
	15-21
	6 (66.67%)
	3
	

	
	22-28
	3 (21.43%)
	11
	

	
	29-35
	0 (0%)
	3
	

	
	
	
	
	

	Flock size
	800-1000
	13 (72.22%)
	5
	P=.016

	
	1001-1500
	3 (21.43%)
	11
	

	
	1501-3000
	4 (44.44%)
	5
	

	
	
	
	
	

	Antibiotic Uses*
	Yes
	13 (41.94%)
	18
	P=.123

	
	No
	7 (70%)
	3
	

	
	
	
	
	


* Gentamycin, Norfloxacin, Amoxicillin, Colistin sulfhate, Doxycyclin.

The prevalance of colibacillosis was 83.33% in 1-7 days broiler, 66.67% in 8-14 days and 15-21 days broiler, and 21.43% in 22-28 days broiler and 0% in 29-35 older birds prevalance of colibacillosis in broiler at different age groups was statistically significant (P=0.016)

Flock wise prevalance of colibacillosis was 72.22% in small flock (800-1000) size and    21.43% in  flock size 1001-1500, 44.44% in flock size 1501-3000. The prevalance of colibacillosis in flock size level was statistically significant (P=0.016)

On the other hand, the prevalance of colibacillosis in farm where antibiotic used (within 2-3 days of showing clinical sign) is 41.94% and where antibiotic did not used in 70% prevalance of colibacillosis. The prevalance of colibacillosis (with and without antibiotic) was found to be statistically insignificant (P=0.123). In almost all cases of Colibacillosis there were the history of poor hygienic management.                                                                                      
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                          Fig 1: Inocoulation in MacConkey agar plate 
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Fig 2: Characteristic Colony of  E. coli in MacConkey and EMB agar
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                                                                        Fig 3: Omphalitis 
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Fig 4: Airsaculitis
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Fig 5: Perihepatitis and peri carditis
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DISCUSSION

Development of commercial poultry sector in Bangladesh is being hampered by many factors, of which disease is one of those causing 30% mortality of chicken per year recorded by Das et al. 2008. Avian colibacillosis is important bacterial disease in poultry industry globally. This section discusses important findings of current clinical study.
The proportionate prevalance of Colibacillosis in present study was 46.51% which was higher than other similar study by Matin et al., 2017. According to gross lesion after postmortem, prevalance of colibacillosis was 79.07% which supported the study of Khaton et al., 2008. The reasons for such ocurrance of the disease seem to be poor  hygenic management practices, seasonal variation, location of farm, flock size, age of bird etc. Higher prevalance of colibacillosis was found in broiler chicken (87.5%) than layer (76.04%) by Srinivasan  et al., 2003 in India. In Pakistan Sultana et al., 2012 recorded 21.36% Colibacillosis in chicken.  A study conducted by Kim et al., 1996 recorded 32.6% prevalence of Colibacillosis in broiler flock in South Korea. 
Prevalance of colibacillosis was recorded by Biswas et al., 2006 was 28% in sonali chicken on small holder households in Bangladesh. A study found 20.9% colibacillosis in chicken in small or medium scale commercial poultry farm in Mymensingh and its neighbouring district by Islam et al., 1998. In our study the prevalance of colibacillosis in medium scale farm (1000-1500 flock) was 21.43% that matched with  the result of earlier study of Islam et al., 2003 and  Badruzzaman et al., 2015. The prevalance of colibacillosis in large flock (1501-3000) was 44.44% in our study. Colibacillosis was recorded by Bhattacharjee et al., 1996 in chicken was 10.61% at the Central Disease Investigation Laboratory, Dhaka.
Birds of all ages are susceptible to Colibacillosis but young birds are more prone to infection than adults studied by Hossain et al., 2011. Most commonly young birds between the age of 4-12 weeks were affected by Colibacillosis  recorded by Hasan et al., 2010 and Sultana et al., 2012.   In our study the prevalance of colibacillosis at the age of 1-7 days was 83.33%, 66.67% in 8-21 days age group, 21.43% in 22-28 days of age. This support the study of Talha et al., 2001; Hasan et al., 2010. A study was conducted by Rahman et al.,2004 in Bangladesh recorded 9.52%-36.73% Colibacillosis in all age group. 
Cloudy and thickened air sacs (Airsaculitis), omphalitis,  pericarditis, perihepatitis, consolidation of lung were common lesion of Colibacillosis recorded in current study  which match with the study of Nakamura et al., 1985; Jurgan et al., 2001., Khatun et al., 2008. Congestion and heamorrhage found in duodenum by Barens and Gross, 1997. 
In present study, pink colonies on MacConkey agar and greenish colonies with metallic sheen on EMB agar after 24 hours incubation correspond with the findings of sharada et al.,1999.
LIMITATION 

This study concluded the results generated from a small sample size which could misinterpret the findings. True prevalence of the diseases has not been able to estimates as this study did not consider the all farms of Chittagong district. Information recorded was relied on farmer’s response so this could have introduced information bias. In the study there is variation in season, study period, flock size, age, location of farm etc. 
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CONCLUSION

From the study it can be concluded that the entire 86 sample collected from 43 birds of commercial broiler for isolation and identification of E. coli 46.57% were positive. The prevalance of different form of colibacillosis in broiler was (15.38% to 51.92%). And Airsculitis form of colibacillosis is 51.92%. The association between colibacillosis with different factors like age of bird, flock size is statistically significant. So, age, flock size,  poor hygienic management and use antibiotic before in farm have a good positive association with each other.
However, we can say that prevalance of colibacillosis in commercial broiler is higher in Chittagong region. Finally to determine the prevalance of various strains of E. coli and to identify the pattern of antimicrobial resistance more study should be done.
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