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Summary 

      This study was conducted to determine the Salmonella prevalence, the serotypes involved and antimicrobial susceptibility patterns of isolated Salmonella from ostrich farm environment as well as from both ostrich eggs and carcasses (meat and liver). It also aimed to find out the possible sources of Salmonellae infection among ostrich flocks and the effect of such sources on the contamination of both ostrich eggs and carcasses. Three hundreds and fifteen samples were collected during summer season, 2012 from ostrich farm and slaughter house located at Elkassaseen, Ismailia province. The obtained results indicated that, the overall prevalence of Salmonella in all examined samples was 8.6 % (27/315). The prevalence of Salmonella spp. in feed, water, ostrich dropping, eggs shells, workers hands and rodents dropping were 5.3, 6.7, 10.0, 10.0, 13.3, and 20%, respectively, while the prevalence of Salmonella in ostrich liver and meat was 6.7 in both of them. The most predominant serotype of Salmonella was S. enteritides (10 strains), followed by S. typhimurium (7 strains), S. kentucky (4 strains), S. muenster (2strains), S. anatum, S. chester (one of each) and 2 untypable strains. Antibiogram patterns showed that both S. enteritidis and S. typhimurium were highly sensitive to norfloxacin and ciprofloxacin, while they were low to moderate sensitive to nalidixic acid, amoxicillin and doxycyline. At the same time, they were resistant to erythromycin, kanmycin, neomycin and tetracycline. The study concluded that there are many sources for Salmonella contamination and persistence in ostrich production system such as; feed, water, ostrich dropping, rodents, and workers. Moreover, breeder and grower flocks were exposed to high level of environmental contamination with Salmonella which resulted in the contamination of both hatching eggs and ostrich products. The suggested preventive measures for minimizing Salmonella prevalence in ostrich products and environment were discussed. 
Introduction
      The ostrich (Struthio camelus var. domesticus) is the largest of all birds and belongs to a small order of birds known as the ratitae or running birds. Ostriches and emus are raised commercially because of their tolerance to cold and humid conditions and their early sexual maturity. The ostrich has been farmed for more than 100 yrs. in South Africa and the importance of its production has been shown by its global growth over the past few years. This increased production has necessitated improvements in farm practices to ensure adequate and increased breeding and survivability success. The main constraints in ostrich production are infertile eggs, embryonic mortality, and post hatching leg deformity (Cooper, 2001). Salmonellosis is the most frequently encountered food-borne bacterial disease in the world and an important public health concern. There are several transmission routes of human infections are derived from the ingestion of contaminated water and food, especially of animal origin (Plym and Wierup, 2006). Salmonella is estimated as an annual infectious rate of 21.6 million and approximate death rate of 600 000 with the highest percentage in Africa and Asia (WHO, 2009). Human Salmonella infection can lead to enteric fever, entercolitis, and systemic infections (Piyush and Anju 2008).  Ostrich are susceptible to a number of infectious agents which are common to other avian species. They have no infectious or contagious species specific diseases (Huchzermeyer, 1998). Among the well known sources of Salmonella contamination in poultry are feed, water, carrier birds, litter and surrounding environment, also eggs may play a great role in  Salmonella transmission for birds and human (Cason et al., 1994 and Metawea, 2003). Salmonella outbreaks among young ostrich chicks on large ostrich farms in Southern Africa are usually associated with rodent contaminated feed or row materials exposed to free-flying birds in the chick runs, the use of open water reservoirs or direct piping from contaminated surface water (Huchzermeyer, 1998). Moreover, rodents & birds excreta and feed components (animal and plant origin) are considered as a potential source of Salmonella contamination to the poultry feed (Metawea and Abd El-Ghaffar, 2004).
The main vertical route of transmission of S. Enteritidis is egg , as it may colonize the ovaries and per ovarian tissues of different breeds of layer chickens, and thus poses the threat of vertical transmission from breeders to layers and then to the eggs. However, S. Enteritidis can also be cultured from insects and animals such as rodents living in and around hen houses. Rodents have been considered as the most important vector of S. Enteritidis in contaminated layer farms (Henzler and Opitz, 1991 and Davies and Wray, 1995).
         Ostrich farming in Egypt is a newly growing industry that aimed at the supply of ostrich meat and ostrich products for the local and international markets. Its future success depends on its ability to supply high quality and disease free products. Ostrich meat and products may get contaminated through handling, processing, cooking, packaging and storage. Such contamination not only renders ostrich products unfit for human consumption but also increase human risk (Ouf et al., 2009).
        In recent years, there has been increasing concern regarding the world wide occurrence of multidrug resistant strains of a number of pathogenic bacteria including Salmonella in food. The extensive use of antibiotics for therapeutic or preventive purposes in veterinary medicine and as growth promoters in animal feed has contributed to the occurrence of resistant bacteria in animals, including zoonotic pathogens which can be transmitted to human via food chain (Su et al., 2004). 
       There are very few studies on the prevalence of Salmonella in the environment of ostrich farm, as well as antimicrobial susceptibility patterns of Salmonella in raw ostrich have been performed in Egypt. Therefore, this study was conducted to determine the Salmonella prevalence, the serotypes involved and antimicrobial susceptibility pattern of Salmonella isolates recovered from ostrich farm environment and from both ostrich eggs and carcasses (meat & liver), in order to find out the possible sources of Salmonella infection among ostrich flocks and the effect of such sources on the contamination of ostrich eggs and carcasses. 
Material and methods
I- Ostrich farm and slaughter house:         
a- Ostrich farm:

        The present study was carried out in ostrich farm located at El-Kassaseen, Ismailia province. It had about 1500 birds. Ostrich flocks were divided into groups according to age as follow: 1- 10 days old chicks; 10 - 60 days old, 2-6 months old; 6-12 months old, and over 2 years. The ostrich chicks from day 1 to 10 days old were kept in rearing unit I (environmentally controlled with rubber mat floor). After that, they transferred to rearing unit II &III (run/pen) with concrete floor until they grow to 2 months and over 2 months to 6 months old respectively. Later on, they were transferred to the grower yard, where ostriches stayed up to 12 months old (when they were ready to be slaughtered) or until 24 months old (when they could replace discarded breeders). From the grower yard, ostriches were sent either to slaughter house or to reproduction sector. The grower and production yards were partially sheltered with sandy floor and are surrounded by wire mesh fence. The ostriches’ drinking water comes from tap water (surface water, Ismailia canal). All ostrich feeds {starter feed (22%), grower feed (16%) and breeder feed (20-22%) protein} were obtained from feed processing company (FPCo) at the 10th of Ramdan city. The ratio of chopped green fodder to feed is maintained at 2:1 for both grower and breeder flocks. The ostrich farm is located 500 meters far from many cultivated lands with fruits and large animal farms (beef calves and dairy buffalos).  

b- Slaughter house: 

       The slaughter house is located in the same geographical region and it is less than 500 meters away from the ostrich farm. It is specialized in ratites processing and it has the ability to slaughter and process around 30 ostriches per week. 

II- Sampling:

      Three hundred and fifteen samples were collected during summer season, 2012 after three visits. All samples are collected after one month interval from both ostrich farm and slaughter house. 
 a- Samples collected from ostrich farm:
      Two hundred and eighty five samples including water, feed, ostrich dropping samples (75 of each), egg shells swabs (30), workers hand swabs, rodents dropping (15 of each) were collected from the ostrich farm. Water, feed and ostrich dropping were collected from ostrich flocks at different ages. Egg shell swabs were collected from breeder flocks over 2 years old. All samples were placed in clean plastic bags and transported aseptically to lab in ice box for bacteriological examination.
b- Samples collected from slaughter house:

       Thirty meat and liver samples (15 of each) were obtained from slaughter house during the same period. The weight of each sample was represented by 50-100 grams and placed in clean plastic bags and transported a aseptically to the lab in ice box for bacteriological examination.
III- Isolation and identification of Salmonella: 

a- Isolation:
    The procedures of isolation of Salmonella from different samples were carried out according to Andrews and Hammack (1998).

b- Identification of Salmonella isolates: 

1- The isolates were identified microscopically and  by biochemical tests which carried out according Bailey and Scott (1994)

2- Serological identification of Salmonella isolates were   carried out according to Kauffman White Scheme using slid agglutination technique described by Edwards and Ewing (1972). Serological identification was carried out at Food Analysis Lab. (Fac. Vet. Med. Moshotohor, Benha Univ.)

IV- Antibiogarm test:

           In vitro antimicrobial susceptibility test for the most prevalent Salmonella serotypes (S. enteritidis and S. typhimurium) was performed by the Kirby-Bauer disk diffusion methods using Mueller-Hinton agar, according to the National Committee For Clinical Laboratory Standards guidelines (NCCLS, 2002). The   antimicrobial discs (Oxide) and their corresponding concentrations were as follows: norfloxacin (10 µg), amoxicillin (10 µg), erythromycin (15 µg), kanmycin (30 µg), doxycyline (30 µg), ciprofloxacin (5 µg), nalidixic acid (30 µg), neomycin (30 µg) and tetracycline (10 µg).
Results and discussion 
        Although little information is known about Salmonella spp. in ostriches, The prevention of Salmonella contamination of ostrich products and hatching eggs requires detailed knowledge of the main sources associated with its presence in the production system. 
         The obtained results in Tables (1 & 2) indicated that, the overall prevalence of Salmonella in all examined samples was 8.6 % (27/315). The prevalence of Salmonella in examined feed samples was 5.3%, and the highest prevalence (13.3%) was found in feed samples that collected from breeder flocks over 2 years old. On the other hand, Salmonella was not recovered from feed of either 1-10 day flock old or 2- 6 months old flock. The highest prevalence rate of Salmonella in breeders feed compared to that of the grower and rearing flocks may be attributed to the addition of some feed additives in both rearing and grower rations, in addition to the exposure of feed of breeders flocks to higher level of contamination from farm environment (dropping of ostrich and rodents, contaminated sandy soil). Furthermore, Salmonella may be derived from contaminated feed components (animal and/or pant origin). The results are nearly similar to those obtained by Jones  and Richardson (2004) who found that 8% of examined completed feed from feed mills was contaminated with Salmonella. Oliveiro et al. (2009) detected Salmonella in 2 (6.7%) out of 30 ostrich feed in Brazilian southeast region. Additionally, Poppe et al. (1991) recoded that the prevalence of Salmonella in feed of Canadian commercial broiler flocks was 13.4%, while Metawea and Abd El-Ghaffar (2004) found that only 6.9 % of examined broiler feed from feed mills was contaminated with Salmonella and the highest prevalence rate was noticed in feed components of animal origin. Moreover, Metawea (2003) detected Salmonella in 12.3 % of examined feed from feeders of broiler breeder flocks. The Lowest prevalence rate was reported by Shirota et al. (2012) who detected Salmonella in 0.17% of feed from commercial layer and replacement pullet farms in Japan, but higher prevalence rate was recorded by Marin et al. (2011) who isolated Salmonella from 16% of examined feed of broiler flocks in Spain. Jones et al. (1991) suggested that feed was the ultimate source of Salmonella contamination in the environment of poultry farms as the prevalence of Salmonella in feed was 35%.  Our results indicated that ostrich feed is an important source to introduce Salmonella spp. in farming and these findings were in agreement with the results obtained by others. Gopo and Banda (1997) reported that contaminated feed was the main source of Salmonella spp. in Zimbabwe ostrich farms. Furthermore, Higgins et al. (1997) suggested that a feed supplement could be the source of Salmonella to many animals, including a six-month-old ostrich chicks in Quebec, Canada. On the other hand, Oliveiro et al. (2009) indicated that feed pelletization alone is not enough to eliminate Salmonellas spp. of feed, because it does not avoid environmental recontamination.
         The obtained results indicated that, the prevalence of Salmonella in examined water samples was 6.7 %. The highest prevalence rate (13.3%) was detected in water from breeder flocks over 2 years old. While, Salmonella was not recovered from water of rearing flock less than 10 days old. This may be attributed to the using of antibiotics in drinking water during 1-10 days of  rearing, using water directly from tap (no water tank), changing the water drinkers frequently, the Salmonella free surrounding environment (feed, dropping), moreover neither rodents nor their dropping were noticed in the rearing pens. On the other hand, higher prevalence of Salmonella in the water of breeder flock may be attributed to the contamination of tanks and drinkers from the environment (ostrich, wild bird and rodents droppings, and sandy soil), unchanging the water frequently, in addition to the less use of antibiotic in breeder flocks. These results are similar to those reported by Poppe et al. (1991) who detected Salmonella in 12.3% of examined water from Canadian commercial broiler flocks. Kilonzo et al. (2008) recovered Salmonella from 5 (12.5%) out of 40 drinking water samples collected from chickens’ houses (layers, replacement pullets and broilers) in Cameron. Additionally, Nayak et al. (2003) isolated Salmonella from 10% of examined water of drinkers of four turkey flocks. Higher prevalence was reported by Hoover et al. (1997) who detected Salmonella in 63.8% of drinking water of two turkey flocks, however lower prevalence was obtained by Kadria et al. (2009) who detected S. enteritidis and S. typhimuriun in 3 out of 100 water samples collected from poultry farms at Giza province. On the other hand, Metawea (2003) found that the prevalence of Salmonella in water samples from drinkers of broiler breeder flocks was 4.5%, but Salmonella did not recover from both water in tanks and tap water. This variation in prevalence among farms may be attributed to the hygienic measures applied in each farm, system of housing, water source, site of sampling, season and the health status of poultry flock. The results indicated that the drinking water would be another way to introduce Salmonella spp. in ostrich farming.    

          The obtained data clarified that, the prevalence of Salmonella in examined ostrich droppings was 10.7% and the highest prevalence rate (20%) was recovered from droppings of breeder flocks over 2 years old, followed by the grower flocks under one year. On other hand, Salmonella was not recovered from droppings of ostrich flock under 10 days old. The highest prevalence rate of Salmonella in both breeder and grower flocks compared to rearing flock may be attributed to old age of animals which able to carry and intermittently shed Salmonellae for an extended period in addition to the behaviour of the ostrich chicks which always pick up faeces of other chicks. Once one chick is infected with Salmonella the infection will be spread rapidly through the flock. These findings are nearly similar to those reported by Effat and Koursi (2003) who found that, the prevalence of Salmonella in faces, cloacal swabs and internal organs of ostrich flocks over three months at Ismailia province was 9.23%, while Salmonella was not recovered from ostrich flock under 2 months old. Le Bouquin et al. (2010) found that the apparent prevalence of Salmonella was 8.6% in dropping of French commercial broiler chicken flocks. Higher prevalence was detected by Marin et al. (2011) who detected Salmonella in 31.2% of examined dropping of broiler production systems in Eastern Spain. Akhtar et al. (2010) recorded that the prevalence of Salmonella in examined poultry dropping was 55%, while Li et al. (2007) found that the prevalence of Salmonella in layer dropping was 30.8%. On the other hand, Gopo and Banda (1997) isolated Salmonella from 44.2%, of ostrich dropping and Ali and Ibrahim (2004) detected Salmonella in 44 (55%) of 80 faecal swabs collected from ostrich showing diarrhoea. Moreover, Moursi and Husien (2005) found that the prevalence of Salmonella in cloacal swabs of ostrich breeder hens was 23.3%, however lower prevalence was obtained by Lapuz et al. (2008) who detected Salmonella in 0.1% of environmental samples (litter, manure) of layer farms in eastern Japan. Oliveiro et al. (2009) found that no Salmonella was recovered from 80 droppings samples from ostriches of different ages at Brazilian southeast region. The obtained results indicated that, ostrich droppings is one of the most important sources of Salmonella in ostrich farm as there was a positive correlation between the presence of Salmonella in dropping and the prevalence  of Salmonella in both feed and water.
         Our results clarified that, the highest prevalence (15.5%) of Salmonella was recovered from environmental samples (feed, water, dropping) that collected from breeder flocks over 2 years old followed by that collected from grower flocks (8.9%). On the other hand Salmonella was not recovered from all samples of rearing flock under 10 days old. These findings may be attributed to the variation in system of housing as the rearing ostrich flock was housed in environmentally controlled pens, while both grower and breeder flocks were housed in open yards with sandy floor (more liable to environmental contamination with Salmonella). Moreover, both grower and breeder yards are close to other farms of large animal at the same geographical location. The obtained results agree with those reported by Brazil (2003), Skov et al. (2008) and Marin et al. (2009). Even with adopting good sanitary management, it is impossible to guarantee that ostriches are not exposed to pathogenic microorganisms, because the farming systems are based on allocation of birds in the open air allowing contact with other animals (wild birds, rodents, insects and others) which increase the capability to transmit Salmonella spp. On the other hand Van Hoorebeke et al. (2010) found that, the housing system of laying flocks did not have a significant influence on the prevalence of Salmonella in the farms. 
          Salmonella was detected in 3 (10%) out of 30 egg shell samples collected from breeder flocks, and similar prevalence rate was reported by Musgrove et al. (2005) who isolated Salmonella from 10.1% (40/396) of examined egg shells samples. Sangeeta et al. (2010) found that, among the chicken eggs from poultry farms and marketing channels, 10 (3.84%) and 17 (5.5%) eggs were positive for Salmonella respectively. Higher prevalence rate was recorder by Akhtar et al. (2010) who detected Salmonella in 48 (40%) of 120 egg shells of laying hen flocks at Pakistan, while lower prevalence rate was reported by Shirota et al. (2012) who found that all examined eggs from commercial layer farms in Japan was Salmonella negative. Lapuz et al. (2008) detected Salmonella in 0.08% of examined eggs from layer farms in eastern Japan. Chemaly et al. (2009) reported that the prevalence of Salmonella in examined egg shells of laying hens flocks was 1.05%, while Oliveiro et al. (2009) found that Salmonella was not recovered from all examined ostrich eggs (90).
        The contamination of eggs shells with Salmonella may be attributed to the infected breeder flock with Salmonella, in addition to the unhygienic measures carried out in yards as well as during eggs collection, sanitation and storage. Moreover, Bruce and Drysdale (1990) reported that the bacterial contamination of ostrich eggs may be related to the improper cleaning of eggs from faecal matter in the farm. Furthermore, Chen et al. (2002) found that Salmonella contamination of hatching eggs had adversely affected the production, fertility, hatchability, viability and quality of chicks in addition to its detrimental effect on over all growth performance of chickens. 
        Salmonella was recovered from 2 (13.3%) out of 30 workers hand swabs, this may be attributed to the contamination of workers’ hands with ostrich dropping,  their stool & boots  and rodents dropping, which may be resulted in the contamination of eggs, water and feed. Nearly similar findings were reported by Marin et al. (2011) who detected Salmonella in 19.7% of examined farming boots and Akhtar et al. (2010) who found that 58 (46.4%) out of 125 human stool samples were Salmonella positive. The results indicated that the farm workers are considered one of the most important sources of Salmonella infection in ostrich farm as the unlimited movement of workers without restriction may be resulted in spreading the infection throughout the farm.
         The prevalence of Salmonella in examined rodents dropping samples was 20%. This result nearly is similar to that obtained by Lapuz et al. ( 2008) who reported that a total of 113 (13·3%) out of 851 rats examined from layer farms in eastern Japan were positive for S. enteritidis and S. infantis, respectively, also suggested that roof rats are carriers of S. Enteritidis and S. Infantis and that persistent S. Enteritidis and S. Infantis infections in a rats population may play an important role in the spread and maintenance of these pathogens inside the layer premises. Additionally, Metawea and Abd El-Ghaffar (2004) detected Salmonella in 17.8% of examined rodents droppings collected from feed mills, while lower prevalence was obtained by Umali et al. (2012) who detected Salmonella in 3.9% of examined rodent dropping in layer farms. On the other hand, Oliveiro et al. (2009) found that all examined rodents droppings  from ostrich farm was Salmonella negative, moreover, the introduction of flocks infected with Salmonella spp. may contribute to rodent infection. Our results indicated that, rodents play a major role in the transmission and maintenance of Salmonella contamination cycles in poultry facilities. This is likely one of the major reasons why poultry houses can be persistently infected with Salmonella even if the facilities are thoroughly cleaned and disinfected and if replacement stocks are obtained from Salmonella-free breeders and rearing units. It is therefore a noteworthy suggestion that rodent control programs inside poultry premises comprise an essential and effective tool in the management and control of Salmonella contamination in poultry flocks Umali et al. (2012). Moreover, Lapuz et al. (2012) concluded that significant higher prevalence rate (P < 0.05) of Salmonella enteritidis and Salmonella infantis in layer hens farms could be attributed to the high rodent population density.
          The obtained results clarified that, the prevalence of Salmonella in ostrich liver and meat samples collected from slaughter house was 6.7% of each. These results are nearly similar to those obtained by Akbarmehr (2010) who detected Salmonella in 6.6% of examined ostrich meat in Iran.  Rahimi et al. (2010) recovered  Salmonella from 4.6% of examined ostrich meat in Iran, Gaedirelwe and Sebunya (2008) detected Salmonella in 12.9% of examined ostrich liver collected from slaughter house in Botswana, while Khater and Abdel-Twab (2009) found that the prevalence of Salmonella in ostrich meat was 5% while ostrich liver was Salmonella negative. Higher prevalence rate was reported by Akhtar et al. (2010) who detected Salmonella in 30% of examined poultry meat in Pakistan. Moreover, Gopo and Panda (1997) isolated Salmonella from 33% of ostrich carcasses in slaughter house and 16.9% of all examined ostrich samples upon arrival the slaughter house, while  all examined ostrich liver was Salmonella free. On the other hand, Oliveiro et al. (2009) found that Salmonella neither recovered from liver nor carcass swabs from ostrich slaughter house.  
     The results indicated that the ostrich may have been contaminated at the rearing farm environment, during transportation and even at slaughter house environment. On the other hand, Heyndrikx et al. (2002) found that there is no correlation was found between contamination during the rearing period and contamination found after slaughtering. Moreover the presence of faecal material in the transport crates and predominantly the identity of the slaughterhouse seemed to be the determining factors for carcass quality. Improved hygiene management during transport of ostrich and in some slaughterhouses could significantly reduce the risk of Salmonella contamination of meat.
          The data illustrated in Table (3) clarified that the most predominant serotype of Salmonella was S. enteritides (10 strains), followed by S. typhimurium (7 strains), S. kentucky (4 strains), S. muenster (2 strains), S. anatum, S. chester (one strain of each), and finally 2 untypable strains. Nearly similar serotypes have been previously isolated from both ostriches and poultry flocks and also from their environment as reported by Khafagy and Kamel (2001), Metawea (2003),  Metawea and Abd El-Ghaffar (2004), Wong et al. (2007), and  Kadria et al. (2009). On the other hand, many researches isolated the same serotypes in addition to more serotypes (Verwoerd, 2000; Ali and Ibrahim, 2004; Le Bouquin et al., 2008; Oliveiro et al., 2009 and Marin et al., 2011). The obtained results indicated that rodent droppings, feed and water may import Salmonella strains into ostrich flock such as S. muenster, S. anatum and S. chester. Moreover, there was inter-transmission of Salmonella isolates between ostrich and their environment as both S. typimurium and S. enetritides were isolated from ostrich dropping as well as all environmental samples in addition to the ostrich meat and liver.
         The antibiogram patterns (Table 4) showed that both S. enteritidis  and S. typhimurium were highly sensitive to norfloxacin and  ciprofloxacin, while both Salmonellae were low to moderate sensitive to nalidixic acid, amoxicillin  and doxycyline, but  resistant to  erythromycin, kanmycin, neomycin and tetracycline. These results are in accordance with those recorded by Sharaf et al. (2011), Kilonzo  et al. (2008), Moursi and Husein (2005) and Ali and Ibrahim (2004).  
          This study concluded that there are many sources for Salmonella contamination and persistence in ostrich production system including feed, water, ostrich dropping, rodents and workers. Also, breeder and grower flocks were exposed to high level of environmental contamination with Salmonella which resulted in the contamination of both hatching eggs and ostrich products. Hence, the whole production chain needs to be controlled to eradicate the bacteria from primary production. The suggested preventive measures for minimizing Salmonella prevalence in ostrich products and environment include: 
· The entrance of vehicles, workers and visitors should be controlled and all of them should be submitted to the disinfection and decontamination process before their entrance. All clothes and shoes of people should be changed and people should be provided with clean rubber boots and coveralls. 
· All workers should be trained on Good Agricultural Practices (GAP) by the responsible veterinarian. The training should include the rules about moving into the farm, personal hygiene practices and suitable management of the ostriches in each sector. The workers from reproduction and grower pen sector should be forbidden from entering the hatchery and chick pen sector.    
· Prohibit any animal species to enter the farm and avoid the undesirable animal visiting (e.g. rodent control, stores the manure in especial place, provide mesh fence and live barriers around the farm).
· The water and feed from several spots of the farm should be tested for the bacterial presence twice a year in order to evaluate if they are pathogens free. 
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Table (1): Overall prevalence of Salmonella in all samples collected from ostrich farm    and slaughter house

	Site
	Sample
	No of sample
	Total

	
	
	
	No +ve
	% 

	Ostrich farm
	Feed
	75
	4
	5.3

	
	Water
	75
	5
	6.7

	
	Ostrich droppings
	75
	8
	10.7

	
	Egg shell swabs
	30
	3
	10.0

	
	Workers hand swabs
	15
	2
	13.3

	
	Rodent droppings 
	15
	3
	20.0

	Slaughter
house
	            Liver
	15
	1
	6.7

	
	            Muscles
	15
	1
	6.7

	
	Total
	315
	27
	8.6


Table (2): Prevalence of Salmonella in feed, water and ostrich dropping collected from ostrich flocks at different ages

	Total
	Ostrich dropping
	Water
	Feed
	No of Samples
	Flock age

	%
	No.

+ve
	No.
	%
	No.

+ve
	%
	No.

+ve
	%
	No.

+ve
	
	

	0.0
	0
	45
	0.0
	0
	0.0
	0
	0.0
	0
	15
	1-10  days  

	6.7
	3
	45
	6.7
	1
	6.7
	1
	6.7
	1
	15
	10 -60  days

	6.7
	3
	45
	13.3
	2
	6.7
	1
	0.0
	0
	15
	2 -6 months 

	8.9
	4
	45
	13.3
	2
	6.7
	1
	6.7
	1
	15
	6 -12 months

	15.5
	7
	45
	20.0
	3
	13.3
	2
	13.3
	2
	15
	Over 2 years

	7.6
	17
	225
	10.7
	8
	6.7
	5
	5.3
	4
	75
	Total 


Table (3) Frequency of isolated strains of Salmonella from ostrich farm and slaughter house

	Strain
	Feed
	Water
	Ostrich. drop
	Eggs
	Hand swabs 
	Rodent drop.
	Liver
	Muscles
	Total

	
	
	
	
	
	
	
	
	
	No
	%

	1

2

3 

4

5

6

7
	S. enteritidis 

S. typhimurium

S. kentucky

S. muenster

S. anatum

S. chester

Untypable
	1
1
1

-

-

1

-
	2

1

-

1

1

-

-
	3
1

2

1

-

-

1
	1

1

1

-

-

-

-
	1

1
-
-

-

-

-
	1

1

-
-

-

-

1
	-

1

-

-

-

-

-
	1

-

-

-

-

-

-
	10

7
4
2

1

1
2
	37.04

25.93

14.8
7.41
3.70

3.70

7.41

	Total
	4
	5
	8
	3
	2
	3
	1
	1
	27
	100


Table (4) Antibiogram of both S. enteritidis and S. typhimurium
	Antibiotic
	Conc.
	Salmonella

	
	
	enteritidis
	typhimurium

	norfloxacin 
	(10 µg)
	S
	S

	amoxicillin 
	(10 µg)
	L
	M

	erythromycin 
	(15 µg)
	R
	R

	kanmycin 
	(30 µg)
	R
	R

	doxycyline 
	(30 µg)
	M
	L

	ciprofloxacin 
	(5 µg)
	S
	S

	nalidixic acid 
	(30 µg)
	M
	M

	neomycin 
	(30 µg)
	R
	R

	tetracycline 
	(10 µg)
	R
	R


S: high sensitivity    M: moderate sensitivity   L: low sensitivity     R: Resistant

الملخص العربى
بعض الدراسات الوبائية على ميكروب السالمونيلا  فى مزرعة ومجزر للنعام  بمحافظة الاسماعلية 

ياسر فؤاد عبد الحليم مطاوع 

قسم الصحة وسلوكيات ورعاية الحيوان -  كلية الطب البيطري - جامعة بنها

          اجريت هذه الدراسة للتحرى عن مدى تواجد ميكروب السالمونيلا واكثر العترات تواجدا و حساسية عترات السالمونيلا المعزولة من عينات بيئية بمزرعة للنعام و بيض وبعض اجزاء من زبائح النعام  لبعض المضادات الحيوية وذلك بغرض التعرف على مصادر العدوى للميكروب بين قطعان النعام و تأثير هذه المصادر على تلوث كل من بيض وبعض اجزاء من زبائح النعام. تم تجميع عدد 315 عينة خلال فصل الصيف 2012 من مزرعة و مجزر للنعام بمطقة القصاصين بمحافظة الاسماعلية. وقد اوضحت النتائج ان معدل تواجد ميكروب  سالمونيلا فى جميع العينات كان بنسبة 8.6 % (27/315). كما اوضحت النتائج ان معدلات تواجد الميكروب فى العليقة, المياه, زرق النعام, قشرة البيض, ايدى العمال و براز الفئران كانت 5.3%, 6.7%, 10.7%, 10.0%, 13.3% و 20% على التوالى. بالاضافة الى انه تم عزل الميكروب من كل من لحم وكبد النعام بنسبة 6.7% لكل منهما. وقد اوضحت النتائج ايضا ان اكثر العترات تواجد هى سالمونيلا انتريتيدس ثم سالمونيلا تيفيميوريم ثم سالمونيلا كنتاكى ثم سالمونيلا مونستر واخيرا كل من سالمونيلا اننيتم و شيستر كما لم يتم التوصل لمعرفة عترتين. وكانت نتيجة اختبار الحساسية لبعض المضادات الحيوية  هى ان كل من سالمونيلا انتريتيدس وسالمونيلا تيفيميويم عالية الحساسية لكل من نوروفلوكساسين  و سبروفلوسكساسين  وان كلا العترتين قليلة- متوسطة الحساسية لكل من حامض النالديكسك , اموكسيلين  و دوكسيلين ومقاومة لكل من ارثرومايسن , كناميسين, نيومايسين و تتراسيكلين. وقد خلصت الدراسة  الى وجود العديد من مصادر العدوى  للميكروب وتشمل العليقة , المياه, زرق النعام. العمال و براز الفئران  بالاضافة الى ان كل من  قطعان النعام النامية والامهات تتعرض الى معدلات عالية للتلوث البيئى بالميكروب من ما يعرض كل من البيض وبعض اجزاء من الزبيحة للتلوث بالميكروب . وقد اوصت الدراسة بعض الاجراءات الوقائية لتقليل كل من  التلوث البيئى و تلوث منتجات النعام بالميكروب.  
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