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ABSTRACT: Stray carnivores are often exposed to intestinal infection with Salmonella species and 

might remain carriers for long period, so they have great possibilities for shedding these organisms; 

particularly the stray cats in cities are more than others because of their size and habits; thus they 

might contribute actively in contamination of environment. The aim of this study was to detect 

Salmonella species in stray cats and to access their role in spreading of salmonella infection. Rectal 

swabs from 59 apparently healthy cats were cultured, tetrathionate broth and Salmonella–Shigella 

agar were used. Euthanization and post mortem examinations were done later. Bacterial isolation 

from internal organs was carried out also. Morphological properties and biochemical tests were 

dependent for detection of Salmonella organisms. They were serotyped in Central Health Laboratory 

in Baghdad. A high isolation rate of Salmonellae (10.16%) was recorded (by rectal swabs). Various 

Salmonella serovars were observed: S. anatum (3.38%), S. montevideo (3.38%), S. typhimurim 

(1.69%) and S. brenrderup (1.69%). The isolation rate from internal organs was lower (0.67%) than 

that from rectum,  S. typhimurim (1.69%) and S. montevideo (1.69%) were isolated from small 

intestine and mesenteric lymph nodes respectively. Stray cats have great chances to get intestinal 

infection in comparison with the house cats due to their living style. In conclusion asymptomatic 

(carriers) stray cats were considered a dangerous source of infection with Salmonellae, besides 

their significant role in contamination of environment; they will threat public and animal health 

particularly in cities. 
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INTRODUCTION 

 

Salmonellosis is a world wide spread infection, it causes considerable economic losses and it is of public 

health significance (Hoelzer et al., 2011).  Salmonella species mostly inhibits the intestinal tract of vertebrate and 

invertebrate, consequently they are excreted in feces and resulting in contamination of food, water and 

environment (Hale et al., 2012). Despite the disappearance of clinical signs the infected cats remain carriers for 

long period; particularly those recovered from acute infection continue to shed salmonellae in their feces for 12 

week (Wall et al., 1995). Moreover excretion of the organisms may be increased with stress factors and prolong 

uses of antibiotics (Shane et al., 2003 and Mather et al., 2013). Cats can carry Salmonella organisms 

asymptomatically and the clinical form is uncommon (Gallaway, 2008). Stray cats feed on diet of animal sources: 

rodents, wild birds, carcasses and west products of slaughters which will in turn increase the infection rate in cats 

and other species of animals. Salmonellosis had been extensively investigated in the different parts of the world: 

Infection rate of salmonellosis in apparently healthy cats (160) in Iran was 9.4% and in pet cats 18.4% (Shimi and 

Barin, 1977), in Sudan 10.5% (Khan, 1970), in the same instance very few studies on stray carnivores were 

performed in Iraq: high rate of Salmonella infection was reported in stray dogs in Mosul governorate- Iraq (Zenad 

and Ali, 2003), also it was reported a higher infection rate in diseased than healthy cats (Shimi and Barin, 1977). 

This was a preliminary study on cats in Mosul city. The aim of the present work is to find the prevalence of 

Salmonella species in stray cats and to access their role in spreading of disease in Mosul city. 

 

MATRIAL AND METHODS 

     

Fifty nine stray cats had been captured by using suitable cages, they were apparently healthy. Rectal swabs 

were taken for culturing, all these cats were humanly euthanized and post mortem examination was carried out. 

http://www.science-line.com/index/
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Specimens (one gram) from internal organs: mesenteric lymph node, spleen, liver, brain and one milliliter of small 

intestinal content were collected; tissue organs were aseptically cut into small pieces. All tissue specimens and 

rectal swabs were inoculated into 10 ml buffer pepton water and incubated at 37 ◦C for 24 hours, one ml of the later 

transferred into 10 ml of enrichment tetrathionate broth and incubated at 42 ◦C for 48 hours, one loop full from the 

later broth was streaked on selective Salmonella-Shigella agar and incubated at 37 ◦
C for 24 hours. The 

characteristic appearance of Salmonella colonies was dependent for identification and selection of them for further 

biochemical tests: triple sugar iron, Simmon citrate and urea agar test. Accordingly those give positive reaction in 

triple sugar iron test and Simmon’s citrate as well as negative reaction to urease, were selected for serotyping in 

Central Health Laboratory in Baghdad-Iraq (OIE, 2003). This work was done by approval of veterinary medicine 

college council and diroctorate of veterinary hospital in Mosul city. 

 

RESULTS  

    

 Eight out of 59 apparently healthy cats were positive for Salmonella species isolation, the total isolation rate 

was 13.5% (Figure 1). Four different serovars (by rectal swabs) were isolated (10.16%) from six cats; they were: 

Salmonella anatum (3.38%), Salmonella montevideo (3.38%), Salmonella typhimuruim (1.69%) and Salmonella 

brenderup (1.69%; Table 1). Two other serotypes were isolated from internal organs of two cats (negative to rectal 

swab isolation): Salmonella typhimuruim (1.69%) from small intestinal content and Salmonella montevideo (1.69%) 

from mesenteric lymph nodes. The isolation rate from internal organs of necropsitzed cats was lesser than that 

from rectal swabs. The most frequent serotype was Salmonella montevideo (37.5%), Salmonella anatum and 

Salmonella typhimuruim (25% for each) and Salmonella brenderup (12.5%; Figure 1). Insignificant variation among 

both sexes was observed. 

 

 

Table 1 - Salmonella serovars isolated from different samples. 

Samples No. of samples 
No. of (+ve )*samples 

for Salmonella sp. 
(%) of different salmonella serovars 

Fecal swabs 59 

2 S. anatum (3.38) 

2 S. montevideo (3.38) 

1 S. typhimurium (1.69) 

1 Salmonella brenderup (1.69) 

Total 59 6 10.16 

Internal organs 

Mesenteric L.N 59 1 S. montevideo (1.69) 

Spleen 59 0 - 

Liver 59 0 - 

Brain 59 0 - 

Small intestinal contents 59 1 S. typhimurium (1.69) 

Total 295 2 0.67 

(+ve )*= positive samples of feces and tissues of organs examined for salmonella species 

 

 
Figure 1 - Frequent rate of different salmonella serovars 
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DISCUSSION  

 

Salmonellosis had been investigated in different animal species in Mosul city (Al-Nakshabandy and Zenad, 

2004 and Saleem, 2003), as well as in human being (Al-Juboory et al., under publication). Seldom studies on stray 

carnivores had been done in Iraq. Salmonella infection rate was higher in stray dogs (15%) than other species 

(Zenad and Ali, 2003) in Mosul, in the same instance, low rate of Salmonella infection (4.6%) was recorded in 

housed dogs in Baghdad-capital city- of Iraq (Kallo and Hasso, 2001). The variations of Salmonella infection in dogs 

were recorded in many different countries (Nastasi et al., 1986; Kwaga et al., 1989 and Kozak et al., 2003). These 

variations could be attributed to differences in geography, time of studies, environments etc., and /or other factors 

(Ojo and Adetosoye, 2009). A total rate of Salmonella infection in stray cats was 13.5%, it was near to that value 

reported in stray dogs (15%) in Mosul (Zenad and Ali, 2003). Also it was similar to the prevalence of salmonellosis 

in cats in Iran (13.6%) reported by Shimi and Barin (1977). The isolation rate by rectal swabs (10.16%) was higher 

than that from internal organs (0.67%), this result increased the probability of shedding Salmonellae in feces of 

infected cats, furthermore the rate of Salmonella infection in apparently healthy pet cats was 12.8% in Iran (Shimi 

et al., 1977) also Fox and Beaucage (1979) reported an isolation rate 10.6% in cats from different sources. 

Moreover a surprising high rate of Salmonella infection (51.4%) in housed cats was reported (Immerseel et al., 

2004). In contrary lower infection rate (1.92%) in healthy cats was reported in German (Weber et al., 1995). 

Similarly 1% of Salmonella infection rate was recorded in Colorado (Hill et al., 2000). Low rate of salmonella 

infection (0.36%, 0.8%) in healthy cats were also recorded in Belgium and New York (Immerseel et al., 2004 and 

Spain et al., 2001), however a wide range of isolation rate of salmonellae from clinically normal cats (0-14 %) was 

reported (Center et al., 1995). The variations of salmonella infection rates in cats in different localities are seemed 

to be resembled to those in dogs and might be due to the same factors. Despite asymptomatic infection of cats 

with Salmonella species they become carriers and can shed Salmonella organisms (Carter and Quinn, 2000) in 

their feces. Some researchers considered the apparently healthy cats have low risk on public health (Wilson, 2004). 

As the Salmonella organisms commonly inhibit the digestive tract and their associated lymph nodes of infected 

cats, they excrete Salmonella organisms intermittently in their feces (Gallaway et al., 2008 and Carter and Quinn, 

2000). In spite of infected cats being asymptomatic they can perpetuate the Salmonella species in their bodies, 

besides an increase dissemination of Salmonellae occurs when they are exposed to stress factors or concurrent 

diseases (Bhaiyat et al., 2009) and prolong uses of antimicrobial drugs (Mather et al., 2013), therefore carriers will 

actively contribute to contamination of environment. Moreover stray cats scavenge or hunt: carcasses, west 

products of slaughter houses, rodents and wild birds, which in turn increase the rate of infection in such species. 

Also the uncontrolled wandering of stray cats helps in spreading of Salmonellae over a wide size area in cities. 

Moreover the small size and quite behavior of cats as compared to other carnivores; besides the merciful looking to 

them by people are greatly facilitated the spread of these organisms. This study revealed that Salmonella 

montevideo was the dominant serovar (37.5%) followed by Salmonella anatum and Salmonella typhimurium (25% 

for each Figure 1). In other studies the most frequent serovar was Salmonella typhimurium (Weber et al., 1995 and 

Philbey et al., 2008), this could be due to differences in geographical areas, time and species (Jay et al., 2003 and 

Tewari et al., 2012).  

 

CONCLUSION 

 

Asymptomatic (carriers) stray cats were considered a dangerous source of infection with Salmonellae, 

besides their significant role in contamination of environment; they will threat public and animal health particularly 

in cities. Conclusively the stray cats are potentially posing a significant threat to public health, therefore stray 

carnivors in large towns must be taken in consideration when prevention, control or irradication programs of 

salmonellosis carried out. Condamination of stray cats and dogs is ethically unaccepted now. The campaigns of 

hunting and surgical castration of males in veterinary hospitals are more humane procedures, beside education 

and awareness of people were necessary for cooperation. 

 

RERERENCES  

Al-Juboory YH Zenad MM and Hassen RH (under publication). Prevalence of salmonella serotypes in diarrheic 

and non diarrheic patients in Mosul-Iraq. 

Al-Nakshabandy AA and Zenad MM (2004). Prevalence of salmonellosis in Buffaloes in Ninavha governorate 

with reference to pathological effect of isolated Salmonella typhimurium in rats. Iraqi J. Vet. Sci., 18: 

165- 178.  

Bhaiyat MI Hariharan H Chikweto A Brathwaite-Sylvester E Burnett PJA Matthew V Oliveira S and Johnson C 

(2009). Concurrent lymphosarcoma and Salmonella enteritidis infection in a cat: a case 

report.Veterinarni Medicina, 9: 451- 454. 

Carter ME and Quinn PJ (2000). Salmonella in dogs and cats, In Salmonella in domestic animals. Wray C and 

Wray A Editors CAB, ISBIN, International Publishing. 231- 244. 

Center SA Hornbuckle WE and Hoskin JD (1995) .In liver and pancreas in Veterinary Pediatrics edited by 

Hoskin JD.WB Saunders. Philadelphia. 212- 213. 

Fox JG and Beaucage CM (1979). The incidence of Salmonella from random- source cats purchased for use in 

research. J. Infect. Dis., 139: 362-365. 



136 
To cite this paper: Mushgil Zenad M., Talib Al-Obaidi Q. and Abdul-Mohsen Al-Talibi M. 2014. Prevalence of Salmonella species in stray cats in Mosul city, 

Iraq. Online J. Anim. Feed Res., 4 (5): 133-136. 

Scienceline/Journal homepages: http://www.science-line.com/index/; http://www.ojafr.ir 

Gallaway T Edrington T Anderson R Byd J and Nibest D (2008). Gastrointestinal microbial ecology and the 

safety of our food supply as related to Salmonella. J. Anim. Sci.,  86: E 163- E 172. 

Hale CR Scallan E Cronquist AB Dunn J Smith K Robinson T Lathrop SD Angelo MT and Clogher P (2012). 

Estimate of enteric illness attributable to contact with animals and their environments in United States. 

Clinc. Infec. Dis., 54: S 472-S 479.   

Hill SL Cheney JM Taton-Allen GF Reif JS Bruns C and Lappin MR(2000). Prevalence of enteric zoonotic 

organisms in cats. J. Amer. Vet. Med. Asso., 216: 687- 692. 

Hoelzer K Switt AIM and Wiedmann MA (2011). Review: Animal contact as a source of human non-typhoidal 

salmonellosis. J. Veterinary research, 42:34  

Immerseel FV Pasmans F De Buck J Rychlik I Hradecka H Collard JM Wildemaauwe S Heyndrickx M Ducatelle 

R and Haesebrouck H (2004). Cats as a risk for transmission of antimicrobial drug resistant 

Salmonella. Emerg. Infect. Dis., 10: 2169-2174. 

Jay LS Davos D Dundas M Frankish E and Light foot D (2003). Salmonella.Ch 8 in: Hocking AD (editor), 

Foodborne microorganisms of public health significance 6th edition. Australian Institute of Food 

Science and Tecnology (NSW Branch), Sydney. 207- 266. 

Kallo OJ and Hasso SA (2001). Prevalence of Salmonellae serotype in dogs and their sensitivity to 

antimicrobials. Iraqi. J. Vet. Sci., 14: 67-71. 

Khan AQ (1970). Salmonella infection in dogs and cats in the Sudan. Brit. Vet. J., 126: 607-612. 

Kozak M Horosova K Lasanda V Bilek J and Kyselova J (2003). Do Dogs and cats present a risk of 

transmission of Salmonellosis to humans?  Experimental study. Bratisl. Lek. Listy., 104: 323-328. 

Kwaga JKP Adesiyun AA Abdullahi SU and Bello CSS (1989). Prevalence of Salmonellae, Shigellae and 

Plesiomonas shigelloides in dogs in Zaria Nigeria. Br. Vet. J., 145: 174-7. 

Mather AE Ried SWJ Maskell DJ Parkhill J Fookes MC Harris SR Brown DJ Coia JE Mulvey MR Gilmour MW 

Petrovaska L de Pinna E Kuroda M Akiba M Izumiya H Connor TR Suchard MA Lemey P Mellor DJ 

Hayon DT and Thomson NR (2013). Distinguishable epidemics of multidrug-resistant Salmonella 

typhimuriumm DT104 in different hosts. J. Sci., 341:(6153) 1514-1517. 1. 

Nastasi A Massenti MF Scarlata G Mammina C Calco C and Villafrate  MR (1986). Salmonella and Yersinia 

enterocolitica in soil and dog faeces. Boll. Ist Sieroter Milan, 65: 150- 152. 

Office International des Epizootics (OIE) (2003). Manual of diagnostic tests and vaccines for terrestrial 

animals. A global salmonella surveillance and laboratory support project of the WHO. Laboratory 

protocols level-1,Training course. Isolation of salmonella 4th ed. Edited by Renes, Hendriksen (DFVF).1-

17. 

Ojo OE and Adetosoye AI (2009). Salmonella typhimurium infection in diarrheic and non-diarrheic dogs in 

Ibadan, Nigeria. Veterinarski Arhiv., 79:371-377. 

Philbey AW Taylor DJ Mather HA and Coia JE (2008). Salmonella typhimurium in birds and cats and human. 

Vet. Rec., 126: 120- 122.   

Saleem AN (2003). Isolation, Serotyping and Epidemiological aspect of Salmonellosis in lambs. Iraqi J.  Vet. 

Sci., 17: 143-150. 

Shane LS Kendall SF Michael JM and Eloise LS (2003). Septicemic Salmonellosis in two cats fed a raw-meat 

diet.  J. Amer. Anim. Hosp. Assoc., 39: 538 - 542. 

Shimi A and Barin A(1977). Salmonella in cats. J. Comp. Path., 87: 315- 318. 

Spain CV Scarlett JM Wade SE and McDonough P (2001). Prevalence of enteric zoonotic pathogens in cats 

less than 1 year of age in Central New York State. J. Vet. Intern. Med., 15: 33- 38. 

Tewari D Sandt CH Miller DM Jayarao BM and Mikanatha NM (2012). Prevalence of Salmonella cerro in 

laboratory-base submissions of cattle and comparison with human infections in Pennsylvania from 

2005 to 2010. Foodborne Path. Dis., 9: 928- 933. 

Wall PG Davis S Threlfall EJ WardLR and Ewbank AJ (1995). Chronic carriage of multidrug resistant 

Salmonella typhimurium in cats. J. Small Animal Practice, 36: 279-28. 

Weber A Wachowitz R Weigl U and Schafer-Schmidt R 91995). Occurrence of Salmonella in fecal samples of 

dogs and cats in Northern Bavaria from 1975 to 1994. Berl Munch Tierarztl Wochenschr, 108: 401- 

405. 

Wilson ME (2004).Summary and comment in January 2005: on Cats as a risk for transmission of 

antimicrobial drug-resistant salmonella an article published in Emerg. Infec. Dis., 10:2169- 2174. 

Zenad MM and Ali HH (2003). Isolation and identification of salmonellosis in stray dogs in Mosul city. Iraqi. J. 

Vet. Sci., 17: 173-179. 

 

 


