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ABSTRACT
One of the most common problems in poultry farm in Bangladesh is Salmonella. This is resistant to a wide variety of antibiotics because of inappropriate dosages and indiscriminate use of antimicrobial drugs. For the isolation and identification of Salmonella, droppings from a total of 55 wild birds were examined with cultural examination, Gram’s staining, motility and biochemical test in microbiology laboratory of Sylhet Agricultural University, Sylhet, Bangladesh during the period January 2012 to June 2013. Salmonella isolated from 31 samples. The overall prevalence was 56.33%. Commercial antibiotic discs were used for in vitro antibiotic sensitivity test of isolated Salmonella spp. The antibiogram study illustrated that the isolates were highly sensitive to Cetriaxone, Cephalexine and Nalidixic acid, moderately sensitive to Gentamycin, Chloramphenicol and Amoxicillin and resistant to Erythromycin, Bacitracin and Penicillin.
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INTRODUCTION 
Poultry sector of Bangladesh is seriously affected by salmonella which is responsible for a great revenue loss in poultry industry due to high mortality and reduced production.  An important route for introducing Salmonella into poultry houses is free flying wild birds (Mirzale et al., 2010). Birds may inadvertently ingest bacteria from their environment, which pass through the intestinal tract with no adverse effects to the carrier bird; yet in such cases the birds may aid in dispersal of the bacteria in the environment. 
Salmonella are gram-negative, non-spore-forming facultative anaerobic bacilli (Pegues et al., 2005) and this genus is a member of the Enterobacteriaceae family (Wall et al., 1994). Salmonella are most common zoonotic pathogens. Salmonella typhimurium are commonly found in the intestine of the wild birds. These infected birds may transmit infection to humans either indirectly by infecting pets and food animals, or directly as a result of handling, as reported by Tizard (2004).  Salmonella spp. has frequently been found in wild birds and reports of isolation of Salmonella from these birds have been published worldwide, though, there are limited reports on the identification of salmonella in wild birds in Bangladesh. Therefore, it is important to assess the prevalence of pathogenic bacteria in career birds, especially in environments that bring them close to domestic animals and humans, to better understand the potential role of wild birds in transmission of pathogenic bacteria.

Wild avian species play an important role in the fecal contamination of drinking water sources and agricultural crops, and may transfer infectious agents to outdoor domestic poultry through direct contact (Lillehaug et al., 2005). The gut of many healthy wild birds is known to carry Salmonella (Casanovas et al., 1995; Fallacara et al., 2001; Wahlstrom et al., 2003). Multi drug resistant Salmonella in food animals is an emerging issue all over the world. In developed countries majority of the zoonotic agents acquired drug resistance in an animal host before being transmitted to humans through the food chain (Molback et al., 2002; Threlfall, 2002).

Since wild bird species carry the pathogenic and zoonotic salmonella bacteria in their intestinal tract and also can transmit the organism to the domestic poultry species and cause a serious harm to the poultry industry, we want to identify the specific wild birds species those carry the Salmonella from their droppings examinations.
MATERIALS AND METHODS
Collection and processing of samples: During January 2012 to June 2013, droppings samples from apparently healthy wild birds were collected for this experimental study. A total of 55 fecal samples (dove 10, heron 09, martin 11, mayna 05, parrot 07 and sparrow 13) were collected aseptically by bacteriological loop in sterile test tubes and labeled with an identification mark then carried to the microbiology lab of Sylhet Agricultural University for isolation and characterization of Salmonellae. Isolation and identification of salmonella was performed as per procedure of OIE (2000), Merchant and Packer (1967) and Cowan (1985). The collected fecal samples were inoculated into each of the freshly prepared Nutrient Broth (NB). Primary culture was performed Nutrient Agar (NA) and then secondary culture in Salmonella-Shigella (SS) agar, Brilliant Green (BG) agar, MacConkey (MC) agar, Eosin Methylene Blue (EMB) agar to get appropriate culture and cultural characteristics. 
Morphological characterization: A small colony was picked up from each of the SS, MC and BG and stained by Gram’s stain and then motility test was performed by HDS (Hanging Drop Slide) according to the procedure described by (Merchant and Packer, 1967). 
Biochemical characterization: Several biochemical test such as Sugar Fermentation test, Triple Sugar Iron (TSI) slant reaction, MR-VP reaction, Indole reaction and Citrate utilization test were done according to the procedure described by OIE (2000), Merchant and Packer (1967) and Cowan (1985).
Antibiotic sensitivity test: Antibiotic sensitivity test was performed in vitro situation and studied on Muller-Hinton agar plates with Gentamycin (G) 10µg, Penicillin (P) 15µg, Chloramphenicol (CH) 10µg, Amoxicillin (A) 30µg, Bacitracin (B)10µg, Nalidixic acid (NA) 30µg, Cetriaxone (CT) 30µg, Cephalexine (CE) 30µg and Erythromycin(E) 15µg. This test was done by the procedure of OIE (2000).
RESULT
Morphological characteristics and motility test: 

Salmonella was detected from thirty one out of fifty five samples and the prevalence was 56.36% (Table 1). Salmonella produce turbidity in nutrient broth and in nutrient agar they produce circular, smooth, opaque and translucent colonies (Fig. 1 & 2). The observed colonies of salmonella in Salmonella-Shigella agar were about the size of a pinhead to that of a lentil, raised, rounded or circular, smooth, glistening, opaque, colorless, transparent or translucent with or without black center (Fig. 4). After 24 hours of incubation the colonies were found as colorless, smooth, pale and transparent with raised center in MacConkey agar (Fig. 3). On BGA plates, the isolates produced pale pink colored colonies against a pinkish background with a red halo, which was Green colored before growth of the bacteria when cultured on BGA (Fig. 5). On EMB agar plates, Salmonella produced colorless or pale colonies without metallic sheen (Fig. 6). The microscopic examination of Gram’s stained smears from SS agar, MC agar and BGA revealed Gram-negative, pink colored, small rod shaped organisms, arranged in single and paired (Fig. 7). All of the isolates were found motile with Hanging drop slide motility test. 
Biochemical test:

In biochemical test Salmonella fermented dextrose, maltose and mannitol and produced acid and gas but did not ferment lactose and sucrose (Fig. 8). In the stab culture on TSI agar slant, all of the Salmonella isolates except Heron12, Parrot7 and Sparrows10 produced alkaline (red) slant and acid (yellow) but with black color due to H2S production (Fig.  9). All of the isolates salmonella were indole and Voges- Proskauer negative and Methyl Red and Citrate Utilization test positive (Fig. 10-13).
Antibacterial sensitivity test: 
The result of the antibiogram study of the apparently healthy birds is shown in Table 2 and Fig. 14 which revealed that out of 31 isolates from 55 samples all were sensitive to Cetriaxone, Cephalexine and Nalidixic acid; 13 isolates were sensitive, 16 isolates were intermediate and 2 isolates were resisitant to Amoxicillin; 4 isolates were sensitive and 27 isolates were intermediate to Gentamycin; 17 isolates were sensitive, 13 isolates were intermediate and 1 was resistant to Chloramphenicol; 3 isolates were intermediate and 28 isolates were resistant to Erythromycin; all 31 isolates were resistant to Bacitracin and Penicillin. The percentage of antibacterial sensitivity of the isolates from apparently healthy wild birds revealed that out of 31 Salmonella isolates 100% were highly sensitive to Ceftriaxone, Cephalexine and Nalidixic acid, 41.93% were sensitive, 51.62% were intermediate and 6.45% were resistant to Amoxicillin, 12.90% were sensitive and 87.10% were intermediate to Gentamycin, 54.84% were sensitive, 41.94% were intermediate and 3.22% were resistant to Chloramphenicol, 9.68% were intermediate and 90.32% were resistant to Erythromycin; 100% were resistant to Bacitracin and Penicillin.
DISCUSSION

Isolation of Salmonella was done from wild birds have been reported throughout the world (Hurvell et al., 1974; MacDonald and Cornelius, 1969 and Mikaelian et al., 1997). The prevalence was detected 56.36% (Table 1) in this study which is not supported by Akter et al. (2007); Sikder et al. (2005); Alam et al. (2003); Yang et al. (1996) and Waltman and Horne (1993), this was due to for the geographical region, severity and number of considered samples. Out of 55 collected samples only 31 were Salmonella positive. The rate was markedly lower than Hossain et al. (2006) and Islam et al. (2006).  

The cultural characterization revealed opaque, translucent, black, smooth and round colonies with or without black centers. The development of black center on SS agar by all isolates was due to production of hydrogen sulfide which was supported by Lahellec and Collin (1985). The cultural characterization also revealed pale, colorless, transparent, raised colonies on MC agar and pale pink colonies on BGA, was similar to Bouzoubaa et al. (1997) and Robinson et al (2000). In this study, colony characteristics of isolated Salmonella observed in SS agar, MC agar and BGA were similar to the findings of Buxton and Fraser (1977).

All the isolates Salmonella spp of this study, fermented dextrose, maltose and mannitol and produced acid and gas but did not ferment sucrose and lactose which satisfied the statement of Buxton and Fraser (1977). Again all the isolates were negative to Indole test and VP test but positive in MR test and Citrate utilization test. In the stab culture on TSI agar slant, all of the isolated Salmonella isolates produced alkaline (red) slant and acid (yellow) butt with black color due to H2S production. These findings were exactly similar to Topley et al. (1998) and Hossain et al. (2006).

In Gram’s staining, the morphology of the isolated bacteria revealed Gram-negative, pink colored, small rod shaped appearance, arranged in single and paired which was supported by Jones et al. (1997) and Akter et al. (2007). All the isolated Salmonella were motile; motility test is the fundamental basis for the detection of motile and non-motile Salmonella organisms (Buxton and Fraser, 1977; Freeman, 1985 and Li et al., 1993).

Most of the isolated Salmonellae were sensitive to Cetriaxone, Cephalexine and Nalidixic acid. Few were moderately sensitive to Gentamycin, Chloramphenicol and Amoxicillin. Some are nearly resistant to Erythromycin, Bacitracin and Penicillin. This result was fervidly supported by Akter et al. (2007), Hui and Das (2001) and Anjanappa et al. (1994). 

CONCLUSION

The study confirmed the presence of salmonella in droppings of the wild birds and the prevalence was higher in Sylhet region of Bangladesh. This indicates salmonellosis of domestic birds of this region was mostly carried by wild birds and became a very common problem for poultry farming. Different serotypes of salmonella were resistant to different antibiotics. Proper managemental care can reduce the problem.
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Table1. Isolation of Salmonella from rectal swab samples collected from apparently healthy birds

	Species
	No. of samples collected
	No. of samples positive for Salmonella
	Prevalence (%) of Positive samples
	% of Incidence of the total birds

	Dove
	10
	4
	40.00
	2.20

	Heron
	9
	7
	77.78
	3.85

	Martin
	11
	5
	45.45
	2.75

	Mayna
	5
	3
	60.00
	1.65

	Parrot
	7
	4
	57.14
	2.20

	Sparrow
	13
	8
	61.54
	4.40

	Total
	55
	31
	56.36
	


Table2.  Level of Antibacterial resistances of the isolated Salmonella from apparently healthy wild birds

	SL. NO.
	Antimicrobials
	Sensitive
	Intermediate
	Resistant

	
	
	Number
	Percent
	Number
	Percent
	Number
	Percent

	01
	CT
	31
	100.00
	0
	0.00
	0
	0.00

	02
	CE
	31
	100.00
	0
	0.00
	0
	0.00

	03
	NA
	31
	100.00
	0
	0.00
	0
	0.00

	04
	A
	13
	41.93
	16
	51.62
	2
	6.45

	05
	G
	4
	12.90
	27
	87.10
	0
	0.00

	06
	CH
	17
	54.84
	13
	41.94
	1
	3.22

	07
	E
	0
	0.00
	3
	9.68
	28
	90.32

	08
	B
	0
	0.00
	0
	0.00
	31
	100.00

	09
	P
	0
	0.00
	0
	0.00
	31
	100.00

	Average
	45.52
	
	21.15
	
	33.33


Figure 1: Growth of organisms in nutrient broth showing turbidity
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Figure 2: Growth organisms on Nutrient agar showing transparent colonies
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Figure 3: Growth of Salmonella on MacConkey agar showing colorless colonies
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Figure 4: Growth of Salmonella on Salmonella-Shigella agar showing colorless colonies with black center
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Figure 5: Growth of Salmonella on Brilliant Green agar showing pale colonies against pink background
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Figure 6: Growth of Salmonella on Eosin Methylene Blue agar showing pale colonies without metallic sheen
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Figure 7: Staining characteristics of isolated Salmonella showing red colored single or paired Gram negative rods (100X)
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Figure 8: Sugar fermentation test of isolated Salmonella showing positive result for Dextrose, Maltose & Mannitol and negative result for Lactose & Sucrose
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Figure 9: Reaction of isolated Salmonella on TSI slant showing alkaline (red) slant and acidic (yellow) butt with black color due to H2S production
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Figure 10: Result of Indole test with isolated Salmonella showing no development of red colored ring (negative)
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Figure 11: Result of Citrate utilization test of isolated Salmonella showing color change from green to blue (positive)
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Figure 12: Result of Methyl Red test of isolated Salmonella showing development of red color (positive)
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Figure 13: Result of V-P test of isolated Salmonella showing no color change (negative)
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Figure 14: Antibiotic sensitivity test of isolated Salmonella showing different level of sensitivity to Amoxicillin, Bacitracin, Ceftriaxone, Cephalexine, Chloramphenicol,  Erythromycin, Gentamycin, Nalidixic Acid, , & Penicillin
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