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CHAPTER-III

METHODOLOGY

3.1 Duration of the study

A cross-sectional study was conducted from July 2012 to December 2012 to estimate the prevalence of Gallibacterium spp. in chickens in Bangladesh.

3.2 Samples for the investigation 
Dead chickens referred to the 1) S. A. Quadery Teaching Veterinary Hospital, Chittagong Veterinary and Animal Sciences University ( SAQTVH), CVASU 2) Laboratory of  Deapartment of Pathology (PTHL), CVASU 3) Laboratory of  Department of  Physiology and Pharmacology (PHL), CVASU 4) Kotowali Veterinary Hospital (KVH), Chittagong and 5) Gazipur Sadar Veterinary Hospital (GSVH),  Gazipur (Figure 1) for postmortem examinations, were initially sampled. Secondarily, live chickens on some selected commercial broiler and layer farms in the district of Chittagong were also sampled. All the collected samples were shipped to the Department of Microbiology, CVASU (DM-CVASU) where the bacteriological investigations were done. 

Prevalence of Gallibacterium has never been studied in chickens in Bangladesh. Because of lack of any information on its prevalence in chickens in Bangladesh, as conventional, 50% prevalence was considered to estimate the total sample size based on the formula n = Z2PQ/L2, where n = sample size, P = expected prevalence, Q = 1-P, L = required precision.  The minimum number of samples thus required was 100; but, 127 chickens including dead and healthy ones were investigated in this study. 
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Figure 1. Map showing the location of the studied area
3.3 Types of samples investigated
Bisgaard (1977) reported that Gallibacterium constitutes a part of normal micro-flora in the upper respiratory and lower genital tracts and it is very common in layer birds in Denmark. Mannheim (1984) concluded that Gallibacterium is an opportunistic pathogen which normally needs the influence of other adverse effect in order to promote disease in the host. Bojesen et al. (2003) from their investigation reported that Gallibacterium possesses pathogenic potential and isolates can be recovered from a range of pathologic lesions in poultry including respiratory tract lesions, peritonitis, enteritis, oophoritis, follicle degeneration, salpingitis and septicaemia.
For the above pieces of information as to the distribution of Gallibacterium and its pathogenic potential in diseased or debilitated chickens swab samples were collected from different organs from dead chickens presented for postmortem examinations to different places, mentioned already. Frequently, swabs were collected from trachea, peritonium, pericardium, pleura, lungs, liver, ovaries, oviduct and cloaca.
In case of live chickens on four healthy flocks of broiler parent farm, only cloacal swab was collected because there was no permission to do post mortem examinations on dead chickens there.  Randomly, 10-12 chickens were sampled from each flock. These farms maintained high level of biosecurity and the farm was operated according to the “all in all out” principle.

Samples were collected in two ways: by direct streaking of swab onto blood agar plates or by using a 5 ml screw capped plastic tubes containing 4 ml of Stuart Transport Medium (Oxoid) for each collected swab sample. Directly streaking method was used for those samples where the sampling areas were located at CVASU, such as SAQTVH, PHL and PTHL. Stuart Transport Medium was used for collecting samples from distantly located places: GSVH, KVH and Broiler parent farm to avoid the swabs from being dried up. 

Supporting data were collected with a questionnaire designed for this study (Appendix). 
3.4 Bacteriological investigation for Gallibacterium
A dry sterile cotton swab was used for collection of each sample, taking all aseptical measures. 
Blood agar was prepared with blood agar base (Oxoid, England) according to manufacturer’s direction, supplemented with 5% citrated bovine blood (Bojesen et al., 2003). Swabs those were collected in Stuart Transport Medium were immediately streaked onto blood agar, having received at DM - CVASU. All streaked blood agar plates were incubated at 37oC overnight and then suspected Gallibacterium colonies (β-haemolytic ones) (Bisgaard, 1982) were sub-cultured 3 times to obtain pure characteristic β-haemolytic colonies. Later on, catalase and oxidase tests, as per the standard procedures, were done on these isolates and those were found positive with them were considered as Gallibacterium because all Gallibacterium are positive for catalase and oxidase tests (Bojesen et al., 2003). Each β-haemolytic colony producing isolate giving positive reactions to catalase and oxidase tests was inoculated in brain heart infusion broth (BHI; Oxoid, England), incubated overnight at 37oC and then preserved with 15% glycerol in a 1.5 ml eppendorf tube and stored at -80oC for future investigation.
3.5 Identification of Gallibacterium by PCR
The preserved isolates culturally identified as Gallibacterium after β-haemolytic, catalase and oxidase positive tests properties, were removed from the freezer and thawed at room temperature. Then each isolate was again inoculated onto a blood agar plate, incubated at 37oC overnight. After incubation β-haemolytic Gallibacterium was re-confirmed before initiating DNA extraction from an isolate by boiling method following the steps given below:

1) By using a sterile inoculating loop, a loop full of fresh colonies (3-4) was picked up from each plate and transferred to a 1.5 ml eppendorf tube containing 200µl deionized water. Then the tube was vortexed to have a homogenous cell suspension.

2) The suspension was then boiled in a water bath at 99oC for 15 minutes and immediately thereafter placed upon ice for 10 minutes. Boiling broke down the bacterial cell wall, releasing DNA.

3) By a sterile needle a ventilation hole was made on the lid of each eppendorf tube. Then the eppendorf tube with the suspension was centrifuged at 15000 rpm for 2 minutes and 100 µl of supernatant was collected in another eppendorf tube which was used as DNA template and preserved at -20oC until testing.  A PCR reaction was performed using primers, described by Benson et al. (2004) and Lane (1991) to detect 16S to 23S ribosomal RNA (rRNA) gene product. The sequences of the primer set used in this study are in Table 4. 
Table 4. Oligonucleotide primers used in PCR to detect Gallibacterium
	Primer


	Primer Sequence (5’-3’)
	Target

Gene
	No. of bases
	GC%
	TM
	Reference

	1133fgal

(forward)


	5’-TAT TCT TTG TTA CCA RCGG-3’
	16S rRNA
	19
	39.5
	51.3 oC
	Benson et al. ( 2004)

	114r (reverse)
	5’ –GGT TTC CCC ATT CGG- 3’
	23S rRNA
	15
	60
	50.6 oC
	Lane (1991)


At first the stock solution (100 picomole concentration) of each primer was diluted with molecular grade water to make a 20 picomole concentration to be used for a PCR test.  The constituents along with their amounts mixed for a PCR test are shown in Table 5.

Table 5. Contents of each reaction mixture of PCR used to detect Gallibacterium
	CONTENT NAME
	AMOUNT

	Thermo Scientific  Water (Nuclease free)
	11µl

	Thermo Scientific  dream Taq PCR

Master Mix (2x) Ready to use
	12.5 µl

	Primer (From mixture of forward  Reverse Primer )
	1µl

	DNA template
	0.5µl


Amplification was performed in a PCR thermo cycler (Applied Biosystem, 2720 thermal cycler, Singapore). All reactions were carried out in a final volume of 25 µl.  The cycling conditions are shown in Table 6. A total of 35 cycles were run.

Table 6. Cycling conditions used for PCR (Bojesen et al., 2007)

	Serial No.
	Steps
	Temp. and Time

	1
	Initial denaturation
	95 oC for 4 minutes

	2
	Final denaturation
	95 oC for 30 minutes

	3
	Annealing
	55 oC for 1 minutes

	4
	Extension
	72 oC for 2 minutes

	5
	Final  extension
	72 oC for 10 minutes

	6
	Final  holding
	4 oC


1% Agarose gel was prepared for electrophoresis of products after PCR- amplifications. A gel tray was assembled and a proper set up was made by setting comb in the tray. Then 1 % agarose solution (Seakem ® LEagarose –Lonza) was prepared in 1x TAE buffer by boiling on a microwave oven for 2 minutes. The agarose was cooled to 40oC to 50oC in a water bath, having added with 1 drop of ethidium bromide with a concentration of 5 microgram per ml. Finally, agarose gel was poured into the gel tray and about twenty minutes time was allowed to solidify the gel. 
The gel was shipped into an electrophoresis tank, already filled in with 1x TAE buffer. 5 μl of each PCR product from an isolate was mixed with approximately 1 μl of loading dye (Thermo Scientific Fermentas International Inc). Then it was loaded up into a gel–hole. One hole was loaded with 1 kb plus DNA marker (Thermo Scientific O’ Gene Rular 1 kb plus) to compare the amplicon size of the gene product. As a negative control one hole was loaded up with only 5 μl of water. 
Electrophoresis was done at 110 volts, 80 Amp for 20 minutes. Gel was placed on a water bath for rinsing, and finally examined on a UV transilluminator (BDA digital, biometra GmbH, Germany).  Gel electrophoresis was done 2 times with the same PCR products. As we had no previous PCR positive Gallibacterium isolates from any reference laboratory, so in first time electrophoresis no positive control was used and during second time a Gallibacterium isolate that was found positive on first time reaction , used as a positive control. Finally, in this thesis paper I had submitted the PCR result that was found after second time electrophoresis and DNA product size of 1000 bp was deduced (in both time electrophoresis) for the presence of Gallibacterium.

3.6 Statistical analysis

All data were entered into a spreadsheet programme (Excel 2003, Microsoft Corporation) and QuickCalcs - GraphPad Software was used for data summary and descriptive statistics. Fisher’s exact χ2 test was used to compare the prevalence of Gallibacterium observed in chickens associated with two binary variables.
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