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Abstract- 
The present study was conducted to determine the prevalence of salmonellosis and antibiogram studies of field strains of Salmonella isolated from commercial broiler chicks. Total 600 samples of birds, from 200 farms of Peshawar district were brought to poultry pathology section of Veterinary Research Institute (VRI), Peshawar. In these samples 6.66% intestine and intestinal contents, 8.2% liver and spleen, 4% kidney, and 4.1% chicken meat were found positive based on culture and gram staining. All the 48 Salmonella isolates were tested for antibiotic sensitivity test to 15 different antibiotics. Doxycycline and Gentamycine were most effective (100% and 85.70% sensitive respectively) followed by oxytetracycline (81.6%) kanamycin (81.6%) and chloramphenicol (77.5%),   ampicillin and amoxicillin (61.2% each). Intermediate sensitivity was found towards colestine Sulphate (69.38%), enrofloxacine (65.3%), Ampicillin and Amoxicillin (32.65% each) and chloramphenicol were 22.4%. Resistance was found against lincomycine and Streptomycin (100.00%). It was concluded that the overall prevalence of salmonellosis in district Peshawar Pakistan was 8.2%. The breeder flock should be regularly monitored and certified to be free from salmonellosis.
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Introduction:
	Salmonellosis is infectious and most significant zoonotic bacterial disease, considered in both developed and developing countries (Ashraf et al., 2005). It is  one  of  the  most important  public  health  issue  in terms  of  socio-economic  impact (Razzaque et al., 2009). Human may affect by most of the salmonella species through the intake of contaminated poultry, eggs, pork, and beef (Gomez et al., 1997).
	Poultry are the most important animal reservoir for Salmonella (Mead, 1990). In poultry salmonellosis are caused by Salmonella gallinarum and Salmonella pullorum. S. pullorum cause Pullorum disease while S. gallinarium cause fowl typhoid (Pui et al., 2011).
	Bacterial resistance to antimicrobial drugs is an old ecological phenomenon which increases the cost, mortality and morbidity of the disease (Maqsood, 2012). Certain antimicrobials disturb the ecological balance in the alimentary tract of animals and so favor the growth of and shedding of enterobacteria, particularly Salmonella (Kohler & Poppel, 1994). 
Many studies reported the increased Salmonella strains resistant to one or more antibiotics, in most of the countries in the world because of excess use and easy accessibility to antibiotics (Grob et al., 1998; Yoke-Kqueen et al., 2007). Now a day the industrialized countries have determined to control the development of bacterial resistance to ensure the control of bacterial pathogens to humans (Helmuth, 2000). Moreover there is a need of continuous study and sharing of antimicrobial susceptibility data for Salmonella among countries throughout the world (de Oliveira et al., 2010). In Pakistan the prevalence of Salmonella serovar entertidis was 75.24% in 2006 (Akhtar et al., 2009).
	This study was carried out to evaluate the current status of Salmonella spp. prevalence in commercial broiler birds of Peshawar district and periphery and to isolate the Salmonella spp. to know the efficacy of various antibiotics commonly available in the market used by the poultry practitioners in Peshawar and its periphery.






Material and methods:
	A total of 600 samples including intestine, intestinal contents, liver, spleen, kidney, heart, yolk sac and chicken meat were collected from 200 broiler farms of Peshawar district and brought to poultry disease section of VRI, Peshawar.
	The samples suspected for salmonellosis on basis of postmortem lesions were streaked on blood agar and Salmonella Shagella agar according to standard protocols (Hussain et al., 2013). The colonies characteristics were recorded and subjected to gram staining and microscopic studies were performed. Those colonies of gram negative organisms which were morphologically and in staining reactions similar to salmonella were subjected to biochemical and sugar fermentation test for final confirmation of salmonella (Shah and Korejo., 2012).
The isolated salmonella strains were subjected to antibiogram assay through disk diffusion method based on the NCCLS 1996 protocol by using following commercially available disks Streptomycin 10μg, Doxycyclin 30μg, Oxytetracyclin 30μg, Chloramphenicol 30μg, Pencillin 10units, Gentamycine 10μg, Kanamycin 30μg, Ampicilline 10μg, Lincomycine 10μg, Norfloxacin 10μg, Ciprofloxacin 5μg, Colistin sulfte 10μg, Enrofloxacine 5μg, Flumequin 30μg and amoxillin 10μg (Quinn et al., 1994).The zone of inhibition of growth around each disk after overnight incubation at 37°C, were measured. The zone diameter was interpreted using a zone size interpretation chart (Lorian, 1996).

Results:
	On the basis of gross lesions 9.6% intestine, 15% liver and spleen, 10% kidney and 0% heart were suspected for Salmonellosis infection as shown in Table 01 and figure 01. All the suspected samples were streaked on Plate media and 6.66% intestine and intestinal contents, 8.2% liver and spleen, 4% kidney, 0% heart, and 4.1% chicken meat were positive on the basis of culture and gram staining (Table 01). Prevalence of salmonella in local commercial poultry farms was found to be 8.2%.The confirmed salmonella organism were subjected to biochemical analysis were presented in (Table 02).
	All the 48 Salmonella isolates were tested for antibiotic sensitivity test to 15 different antibiotics which are presented in table 03. Doxycycline (100%) and Gentamycine (85.70%)  were most effective followed by oxytetracycline (81.6%) kanamycine (81.6%) and choramphenicol (77.5%),   Ampicilline and Amoxicillin (61.2% each). Intermediate sensitivity was found towards Colestine Sulphate (69.38%), Enrofloxacine (65.3%), Ampicilline and Amoxicillin (32.65% each) and Chloramphenicol was 22.4%. All the tested strains were found resistant to Lincomycine and Streptomycin (100.00%).

Discussion:
	Poultry play important role in national economy of Pakistan, after textile it is a second largest industry of the country. It directly supplements the human beings and well in food. Poultry is a single largest reservoir of Salmonella (Gupta et al., 1999). In the present study, the incidence of Salmonella contamination of broiler poultry carcasses (8.2%) was lesser then as reported by Zivkovic et al. (1997). The level of contamination of liver and spleen (8.2%) was significantly lower than the level (23.11%) as reported by Zivkovic et al. (1997) but higher than the reports (2.80%) by Ozbey et al. (2006). 
	The  incidence of Salmonella contamination of poultry carcass was found to be 4.90% with high percentage of Salmonella being isolated from chicken meat (8.00%) followed by liver and spleen (6.25%) while in our study 8.2% isolated from liver and spleen that is greater and 4.1% from broiler meat that is lesser than finding of Selvaraj et al., 2010.  
	The prevalence of Salmonella in present study was higher than the level 0.5% as reported by Iqbal et al., 2006 among 68% samples of yolk and visceral organs showed bacterial growth on selective and differential media. The present study also support the finding of Iqbal et at., 2006 that indicative of standard condition at hatcheries and poultry farms that support our study and for multiplication of bacteria unabsorbed yolk in chicks is a suitable medium, therefore the infection of Salmonella should occur. So it is suggested that strict hygienic measured hatcheries should be considered for obtaining of chicks. In brooding houses hygienic environment should be provided for brooding to minimize the infection of Salmonella and other bacteria. 
	In this study Salmonella isolates were also subjected to 15 different antibiotics using antibiotic sensitivity test, showed that Doxycycline and Gentamycine were most effective (100%) and (85.7%) respectively followed by Oxytetracycline (81.6%) Kanamycine (81.6%) and Choramphenicol (77.5%), Ampicilline and Amoxicillin (61.2% each). Intermediate sensitivity was found towards Colestine Sulphate (69.38%), Enrofloxacine (65.3%), Ampicilline and Amoxicillin (38.7% each) and Choramphenicol was 22.4%. Resistance was observed against Lincomycine and Streptomycin (100.00%) while Iqbal et al., 2006 recorded that Kanamycin, Norfloxacin, Pencillin, Ampicilline, and Chloramphenicol were 100% sensitive against the Salmonella. Salehi et al., 2005 reported that Cephalothin, Tylosin, Colistin, Ciprofloxacin, Enrofloxacin, Gentamicin, Chloramphenicol, Cephalotin and Cefotaxime were sensitive against 30 Salmonella strain while the resistant to Trimethoprim, Nalidixic acid, Flumequine, Tetracycline and Neomycin are 20.7% Salmonella strain were documented, Streptomycin is 24.2% , Kanamycin is 34.5%  and to Amikacin is 13.8%.
	Amikacin, Kanamycin and ciprofloxacin were found to be the most effective against Salmonella spp. Pokheral et al., 2009 observed that Salmonella isolates were more susceptible to Amikacin (100.0%) and  Ciprofloxacin (96.1%) whereas less susceptible to Gentamycin (68.7%) while Singer et al. (1992) reported 100% resistance of Salmonella isolates against bacitracin. Sultana et al. (1995) has been reported the resistant Salmonella at various dilution of penicillin, streptomycin, Spectinomycin and Erythromycin.
	In another study, Verma and Gupta (1992) verified the sensitivity of various Salmonella serovars to a number of antimicrobial drugs and high resistance to Kanamycin, followed by Sulphamethoxazole, Trimethoprim and Tetracyline was documented. Khan et al., 2010 obtained 66 pure Salmonella isolates that Salmonella isolates were tested against 10 commonly used antibiotics for culture sensitivity. Cephalexin and Rifampicin are effective against all the isolates (100%). Ampicillin and Tetracycline was highly effective while 87.88% of these isolates were susceptible to Ciprofloxacin and Amikacin. Intensive use of antibiotic included in feeds as growth stimulator and due to the widespread use of antibiotics in poultry industries developed resistance against Salmonella isolates that was prevalent.  
	Roy et al., 2002 tested ninety-two Salmonella for drug susceptibility with nine different antimicrobials. Erythromycin, Lincomycin, and Penicillin were not effective against all of the 92 Salmonella except one sample (S. berta), which was moderately susceptible to penicillin. Sarafloxacin and Ceftiofur were effective against all of the tested Salmonella. Sulfamethoxazole-trimethoprim, Gentamicin, triple sulfa, and tetracycline were 97.83%, 92.39%, 86.96%, and 82.61%, respectively were effective against the Salmonella.
It was concluded that the overall prevalence of salmonellosis in district Peshawar Pakistan was 8.2%, Doxycycline and Gentamycine were found more effective in vitro antimicrobial activity against the salmonella isolates and lincomycine and streptomycin showed resistant. The breeder flock should be regularly monitored and certified to be free from salmonellosis.
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Table # 01 Showing organ/tissue wise prevalence of Salmonellosis


	SNo.
	Source
	No.of test samples
	Gross lesions
	Culture
	Staining

	1
	Intestine and intestinal contents
	600
	58/600(9.6%)
	40/600(6.66%)
	40/600(6.66%)

	2
	Liver and spleen
	600
	90/600(15%)
	49/600(8.2%)
	49/600(8.2%)

	3
	Kidney
	600
	60/600(10%)
	24/600(4%)
	24/600(4%)

	4
	Heart
	600
	0/600(0%)
	0/600(0%)
	0/600(0%)

	5
	Yolk sac
	600
	95/600(15.8)
	34/600(5.6%)
	34/600(5.6%)

	6
	Chicken  meat
	600
	0(00)
	25/600(4.1%)
	25/600(4.1%)




Figure # 01 Percentage of Salmonella in various Organs of broilers.


Table # 02 Biochemical profile of Salmonella Isolates 
	SNo.
	Biochemical test
	positive
	Negative

	1
	Indole
	0
	49

	2
	TSI
	49
	0

	3
	Nitrate Reduction
	49
	0

	4
	Urease test
	0
	49

	5
	Mannitol
	49
	0

	6
	Xylose
	49
	0

	7
	Motility
	40
	9




Table # 03 Antibiogram of Salmonella isolates.
	S.No
	Antimicrobial agent
	Conc. Per disc
	No. of sensitive isolates
	%age
	Internediate isolates
	%age
	No. of resistant isolates
	%age

	1
	Streptomycin
	10µg
	0
	ND
	0
	ND
	49
	100.00

	2
	Doxycycline
	30µg
	49
	100.0
	0
	ND
	0
	ND

	3
	Oxytetracycline
	30µg
	40
	81.6
	0
	ND
	9
	18.36

	4
	Chloramphenicol
	30µg
	38
	77.5
	11
	22.4
	0
	ND

	5
	Pencillin G
	10units
	0
	ND
	17
	34.69
	32
	65.3

	6
	Gentamycine
	10µg
	42
	85.7
	4
	8.1
	3
	6.1

	7
	Ampicilline
	10µg
	30
	61.2
	0
	ND
	19
	38.7

	8
	Lincomycine
	10µg
	0
	ND
	0
	ND
	49
	100.00

	9
	Amoxicillin
	10µg
	30
	61.2
	16
	32.65
	3
	6.1

	10
	Norfloxacin
	10µg
	26
	53.06
	12
	24.48
	11
	22.4

	11
	Ciprofloxacin
	5µg
	0
	ND
	36
	73.4
	13
	26.5

	12
	Kanamycin
	30µg
	40
	81.6
	9
	18.3
	0
	ND

	13
	Colistin sulphate
	10µg
	0
	ND
	34
	69.38
	15
	30.61

	14
	Flumequine
	30µg
	6
	12.2
	0
	ND
	43
	87.7

	15
	Enrofloxacine
	5µg
	0
	ND
	32
	65.3
	17
	34.6



Percentage	Intestine and intestinal contents	Liver and spleen	Kidney	Heart	yolk sac	Chicken  meat 	6.6599999999999975	8	4	0	5.6	8	