Research Article

Epidemiological alteration in pathogens found in ground

meat in Iran: unexpected predominance of

vancomycin-resistant Enterococcus faecalis

Unerwartetes Vorkommen von Vancomycin-resistenten Enterococcus
faecalis anstelle von Escherichia coli 0157H7 in Hackfleisch im Iran

Abstract

Colonization of the human and animal intestinal tract with potential
pathogenic bacteria is correlated with the risk of contamination of food
products. The current study analyzed the prevalence of Enterococcus
faecalis and Escherichia coli 0157H7 in ground meat in llam, Iran.
Both index organisms were identified following standard food microbio-
logical methods. For E. faecalis, the susceptibility to vancomycin was
tested, and PCR was used to check for the vanA gene.

E. faecalis was present in all 24 ground meat samples, with no E. coli
0157H7 detected in samples. The analysis showed the presence of the
vanA gene in 5/24 vancomycin resistant enterococci.

In conclusion, this study for the first time demonstrates the presence
of vancomycin-resistant enterococci in ground meat in Iran. This obser-
vation warrants further epidemiologic investigation and should be fol-
lowed up in the future.
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Zusammenfassung

Das Vorkommen potentiell pathogener Bakterien im menschlichen und
tierischen Darmtrakt ist mit einem Kontaminationsrisiko fur Lebensmittel
verbunden. Daher wurde die Pravalenz von E. faecalis und Escherichia
coli 0157H7 in Hackfleisch in llam, Iran, untersucht.

Nach der Probennahme wurden die Bakterien gemaf lebensmittelhy-
gienischer Methode untersucht. Fur E. faecalis wurde ihre Sensitivitat
gegenuber Vancomycin geprift und das Vorkommen des vanA-Gens
mittels PCR untersucht.

In allen 24 Hackfleischproben war E. faecalis, jedoch in keinem Fall
E. coli 0157H7 nachweisbar. In 5 der 24 untersuchten Lebensmittel-
proben wurde VRE-Stamme mit Nachweis des vanA-Gens nachgewiesen.
Diese Studie zeigt erstmals das Vorkommen von VRE in Hackfleisch im
Iran. In Anbetracht des Vorkommens von VRE sollten weitere epidemio-
logische Untersuchungen durchgefuhrt und die Entwicklung genau
beobachtet werden.

Schliisselworter: Enterococcus faecalis, VRE, Escherichia coli 0157H7,
Hackfleisch, Lebensmittel, Iran
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0157H7 ranks among the most severe food-related

diarrheal diseases [2]. However, a less pathogenic, but
Negligence of safe food handling, particularly beef and ~epidemiologically relevant intestinal pathogen is Entero-
lamb, among the majority of the Iranian popu|ation causes coccus faecalis, which lives Commensally in both human
high frequencies of chronic disease, including food-related ~ @nd animal intestinal tracts. If food is handled inappropri-
diarrhea [1]. Meat contaminated with Escherichia coli ~ately, contamination of food products may be the con-
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sequence [3]. During the past few years, food products
contaminated with vancomycin-resistant enterococci
(VRE) have been reported worldwide, and are responsible
for morbidity and mortality among hospitalized patients
or those receiving systemic antibiotic treatment [3]. To
date, no study exists on the prevalence of E.coli 0157H7
and E. faecalis in meat in Iran. Therefore, a pilot study
was conducted to analyze the prevalence of both index
organisms in ground meat.

Methods

To investigate the presence or absence of E. coli O157H7
and/or E. faecalis in meat, 24 samples of ground, not
cooked meat were collected in 14 “kebab” restaurants
in llam, Iran. Additionally, 10 samples of raw meat were
obtained and screened. Index organisms were identified
by conventional microbiological methods and biochemical
tests. If E. faecalis was found, minimal inhibitory concen-
tration to vancomycin was determined following CLSI re-
commendations. Additionally, a vanA-specific PCR was
performed to verify vancomycin-resistant enterococci
(VRE) strains.

Results

While a few previously conducted studies [4], [5] reported
on the presence of E. coli 0157H7 without detecting VRE,
the present investigation found the opposite result. Al-
though we observed no E. coli 0157H7 strains among
24 ground meat samples, E. faecalis was obtained from
all 24 samples of ground, cooked kebab meat and 10 raw
meat samples. Furthermore, all E. faecalis isolates
showed resistance to vancomycin, with 5 strains also
showing the presence of the vanA gene in the plasmid
[6] of E. faecalis isolates (Figure 1). This is the first report
of VRE presence in ground meat in Iran.
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Figure 1: vanA E. faecalis; M = Marker (100bp); 1 = positive
control; 2-6 = vanA positive strains; 7 = negative control

Discussion

To date, most studies have considered E. coli 0157H7
as the most important pathogenic microorganism in
ground meat in Iran [1], [2]. Surprisingly, none of the
ground meat samples investigated in this study was
contaminated by E. coli 0157H7, whereas E. faecalis,
including VRE, was found in ground meat in Iran. This
study is the first study reporting on E. faecalis, and par-
ticularly VRE, in ground meat in Iran.

Because E. faecalis is a constituent of the gut microflora
in animals and humans [3] with a close association
between humans and farm animals, enterococci were
identified as contaminants in meat [3], [7]. The occur-
rence of 5 positive vanA genes in E. faecalis isolates are
of particular interest, since VRE is associated with noso-
comial infections. Although kebab in Iran is well cooked,
the presence of E. faecalis and VRE in our tested ground
meat is of epidemiological interest.

Conclusion

Our observation warrants further epidemiologic investiga-
tion and should be studied in greater depth in the future.
Furthermore, restaurants should be monitored more
closely to control critical bacteria in animal products, es-
pecially in ground meat.
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