Prevalence of antibiotic resistant enterococci in fast food outlets in Osun State Nigeria.
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ABSTRACT
Enterococci are opportunistic pathogens causing a variety infection in man. Five hundred and twenty samples, from eleven fast food outlets comprising of food sample, table-top swab and palm swab of food handlers were examined for presence of enterococci for a period of three Months. Out of 520 samples investigated, 211(40.6%) were positive for enterococci. Among these samples, the highest contamination was recorded in palm swabs of the food handlers (51.7%), while the least was in the table top swab (11.8%). Of all 211 strains of enterococci isolated, E. faecalis was the most predominant (55.0%), followed by E. faecium (30.8%) and E. gallinarum (14.2%). This study has revealed the prevalence of E. faecalis and other species of enterococcus in the fast food outlets in Osun State, Nigeria. Although, the Enterococcus faecalis in this study showed acquired resistance traits to a number of antibiotics, they did generally not show resistance to the clinically relevant antibiotics, ampicillin or vancomcin, and a low incidence of resistance towards gentamycin and penicillin was observed. The presence of E. faecalis is an evidence of poor hygiene condition of some of the fast food outlets surveyed. Though, their identities were not revealed, the eatries concerned have been communicated on the need to comply with the rules of hygiene. The results of this study reveal the need for inspection programme for catering premises and to assess their hygiene, for public health protection.
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INTRODUCTION

Recent years have witnessed increased interest in enterococci not only because of their ability to cause serious infections like endocarditis, bacteremia, intra-abodominal  and urinary tract infection (UTI), but also because of their increasing resistance to many antimicrobial agents (Moellering, 1992).
Enterococcus which is an indigenous flora of the intestinal tract, oral cavity and the genitourinary tract of humans and animals, are known to be relatively a virulent in healthy individuals, but have become important opportunistic pathogens, especially in hospitalized patients (Murray, 1990). Enterococci can readily be isolated from a range of food sources, including varieties of meat and dairy products. They are often a constituent of some mixed starter strains used commercially (Jett, et. al., 1994).                                 

           Industrialization, mass fast food production and human migration have disseminated and increase the incidence and severity of food borne diseases world over (Facklam and Carey, 1985). Eaton and Gasson (2001) in a recent research on the incidence of known virulence factors in medical, food and dairy starter enterococcus strains, reveals the conjugation in which starter strains acquired additional virulence determinants from medical strains. The epidemiology for dissemination of resistance genes in enterococcus is complex. Little is known about reservoir for resistance strains and risk factors outside of the hospital settings. The incidence of resistant enterococci in food and the role of these foods as sources of resistant strains or ‘new’ resistance genes that can be acquired by humans is not defined.

       The overall purpose of this research is to gain a better understanding of the prevalence and spread of antibiotic resistant enterococci in food and food canteens in order to prevent and control the spread.
MATERIAL AND METHODS
Various samples including; food, table-top swab and palm-swab obtained from fast food outlets were processed for the isolation of enterococci, for a period of three Months. The specimens were plated on peizers Enterococcus selective agar which is a bile-esculin medium, for the isolation of enterococci.
Identification and confirmation

Enterococcal strains were identified on the basis of growth on bile-esculin medium, gram staining i.e gram positive cocci in pairs and short chains and other tests were carried out for confirmation as described by coblentz method (Desai, et al., 2001).

Enterococci speciation 

Enterococcal strains were further identified to the species level by using conventional physiological tests devised by Facklam and Collins (1989) which are based on carbohydrate fermentation using1% solution of following sugars; rabinose, raffinose, sorbitol; by pyruvate utilization in 1% pyruvate broth; motility test; pigment production detected on tryptic soya agar (TSA) and many other tests as described by Desai, et al., (2001). All tests were incubated at 37C and read at 24hours and 48hours.
Antibiotics Susceptibility Test
Susceptibility of the enterococci isolates to antibiotics was determined using disc diffusion method (NCCLS, 1999). The antibiotic multidisc containing Ampicillin (16(g), Penicillin (16(g/ml), Tetracycline (16(g/ml), Chloramphenicol (32(g/ml), Ciprofloxacin (4(g/ml), Erythromycin (8(g/ml), Gentamycin (500(g/ml) and Vancomycin (32(g/ml) (Abtek Biological Lts, U.K.) were used.
RESULTS AND DISCUSSION 
211 strains of enterococci were isolated from a total of 520 various samples collected from fast food outlets. The prevalence rate was 40.6%.The most frequent sources of enterococci were found to be palm swab of the food handlers (51.7%),followed by food samples (36.5%),while the least was table-top swab (11.8%)(Figure.1).Among 211 isolates of enterococci, only 116(55.0%) were E. faecalis, 65 (30.8%)were E. faecium, while the rest 30(14.2%)were E.gallinarum. The distribution of  E.faecalis, E.faecium and E. gallinarum among the various samples examined were presented in figures 2,3 and 4 respectfully. 
Antibiotic susceptibility test results reveal that most of the isolates have acquired resistance to a number of antibiotics. High resistance incidence was recorded to chloramphenicol, followed by tetracycline, erythromycin and ciprofloxacin. Low incidence of resistance was recorded for the isolates to gentamycin and penicillin; while total susceptibility of the isolates was observed to ampicillin and vancomycin.   

                Many strains of enterococci can act as opportunistic pathogens causing variety of infection leading to disease of economic and public health importance (Murray, 1990). The implication of the results obtained in this study has shown that E. faecalis and other Enterococcus species are common contaminants in Nigerian fast food outlets. These findings suggest that some of these canteens are of poor hygiene quality. This is similar to the works of Costa-Cruz, et. al., (1995), who reported isolation of E. faecalis in food canteens in Brazil. Eaton and Gasson, (2001) also, reported incidence of enterococci in food. David and Agboola, (2007) had previously reported the isolation of E. faecalis in clinical specimens in Nigeria. However, much has not been documented on incidence of E. faecalis in food or canteens in Nigeria. The contamination must be attributed to the poor hygiene practices of the food handlers which include non-disinfection of their hands before and after food processes, upon returning from toilet, lack of disinfection of table-tops, before and after daily use by the customers. This postulation is supported by the previous report on the isolation of Salmonella species and Escherchia coli from hands of food vendors and food canteens in Nigeria (Famurewa and Moro, 1989; and Famurewa, et. al., 2003).
The results of antibiotic resistance test on enterococci strains isolated from palm of food handlers and other samples further, suggested that human diseases associated with enterococci infection (such as gastrointestinal disorder) may be a common problem in Nigeria but, not reported or misdiagnosed all this while. Therefore, in the interest of public health safety, the fast food eateries operator must comply with rules of hygiene at all time. The regulatory agencies of foods, like national agency for food and drug administration control agency (NAFDAC) and states’ ministry of health should be aware of E. faecalis in our fast food outlets, for the purpose of re-enforcement of conformation with microbiological standard in canteens, because of their capacity to spread diseases easily within a large population. 
Table 1: Resistance of E. faecalis, E. faecium and E. gallinarum strains isolated from fast food 
   outlets samples to selected antibiotics. 

Antibiotics 

E. faecalis (n = 116)
E. faecium (n = 65) 
E. gallinarum (n = 30)



(%)


(%)


(%)

Ampicillin

0


0


0

Tetracycline

47


12


3

Chloramphenicol
56


15


5

Penicillin

4.3


3.0


0

Ciprofloxacin

20


16


10

Erythromycin

35


40


15

Gentamycin

8.6


2


0

Vancomycin

0


0


0
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Figure.1: Distribution of Enterococcus species among various samples collected from fast food outlets. 
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Figure.2:Ditribution of E. faecalis among the samples collected from fast food outlets 
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Figure 4: Distribution of E.gallinarium among samples from fast food outlets
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Figure.3: Distribution of E.faecium among various samples from fast food outlets 
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