Journal of American Science 2015;11(3s) http://www.jofamericanscience.org

Enterotoxigenicity and antibiogram profile of Staphylococcus aureus isolated from food handlers in
restaurants and cafeterias in Duhok city, Iraq

Ali Yahya Saeed

Department of Biology, Faculty of Science, University of Duhok, Duhok
Tel: 009647507957275; E-mail: ali.saced@uod.ac

Abstract: Staphylococcus aureus is one of the main causes of food poisoning throughout the world. Food handlers
serving in restaurants and cafeterias are the main source of S. aureus who carry it in their nasal cavities. Therefore,
the purpose of the this study to find out the S.aureus carrier in the nasal cavities of food handlers serving in the
restaurants and cafeterias in Duhok city as well as to detect their toxiginicity and antibiogram profile. A total of 106
nasal swabs were collected from food handlers served in restaurants and cafeterias in Duhok city from September
2013 to December 2014. S. aureus was isolated from 31 (29.24%) out of 106 samples in which 10 (16.6%) out 60
were from food handlers served in restaurants and 21 (45.6%) out 46 from those served in cafeterias. Staphylococcal
Enterotoxin type E was only elaborated by 7 (58.6%) out of 12 isolates of S. aureus. All isolates were sensitive to
vancomycin and 22.5% were methicillin resistant (MRSA). High percentages of resistant were found against
ampicillin and augmentin which were 93.54% and 80.64% respectively, while lower percentage of resistant (3.22%)
was found against both gentamycin and clindamycin. From the result of the present study nasal carrier of S.aureus is
high among food workers served in the restaurants and cafeterias which required attention from local health
authorities to minimize cases of food poisoning as well as to control both communities acquired and hospital
acquired MRSA infections. Enterotoxigenicity test is important because not all strains of S.aureus are toxigenic.
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Introduction enterotoxigenic, therefore enterotoxin detections
One of the major health problems throughout the methods are requested for definitive diagnosis of
world is food borne illnesses. According to the data of Staphylococcal food poising. Moreover, some
World Health Organization (WHO) up to 30% of the coagulase negative Staphylococcal species are also
population in developed countries suffer from food enterotoxigenic and can cause food poisoning (Ostyn
borne diseases each year (WHO,2007). et al., 2010). Several studies had been carried out on
Staphylococcus aureus is one of the most the nasal colonization of S. aureus including MRSA
important causes of food poisoning due to its ability to and the data are foggy due to the huge differences
produce more than 22 different enterotoxins (Argudin among their results concerning carrier state in
et al, 2010). Among these Staphylococcus community acquired and hospital acquired MRSA.
enterotoxins, five of them (A, B, C, D and E) are Moreover, no data are available about the carrier state
known to be responsible for 95% of Staphylococcal of S. aureus among food handlers working in
food poisoning cases (Jay et al., 2005). Food handlers restaurants and cafeterias and the most common type
particularly those working in cafeterias and restaurants of Staphylococcal enterotoxin, accordingly this study
are the main source of food contamination and spread tried to find out the percentage of Staph. aureus
food borne diseases (Zain and Naing, 2002;Scott, carrier in the nasal cavities of food handlers working
2003). Nasal cavities are the preferred site for in restaurants and cafeterias of Duhok center, to study
colonization by Staph. aereus in which 10-50% of their antibiogram profile as well as to detect the type
people are carrier of both methicillin resistant and of Staphylococcal enterotoxin.
sensitive S. aureus (MRSA and MSSA) (Mainus et Materials and Methods
al., 2006; Yassin and Hassan, 2013; Habeeb et al., Sample collection and bacterial identification
2014) which can be source of food poisoning in cases A total of 106 nasal swabs were collected from
of food handler carrier (Noor-Ariza et al., 2012; food handlers who work in different cafeterias and
Bassyouni ef al., 2012; Dagnew et al., 2012; Cepoglu restaurants in Duhok center from September 2013 to
et al., 2010) or as source of serious infections in cases December 2014 and visited health and prevention
carrier health care persons working in hospitals (Al- center for routine tests. Nasal swabs were taken from
Dahbi and Al-Mathkhury, 2013; Al-Omer and Al- both anterior nares of each person. The swabs were
Yassiri, 2009). Not all strains of S. aureus are initially moistened with sterile distilled water then
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inserted gently into each nostril and rotated for few
seconds. All samples were directly inoculated on
Mannitol salt agar (Oxoid, UK) and incubated for
24hrs at 37 °C. Diagnosis of S. aureus was dependent
on mannitol fermentation, Gram stained morphology,
catalase and coagulase tests.
Antibiotic susceptibility test

All S. aureus isolates were checked against
eleven commercially available antimicrobial discs
(Oxoid, UK ) using modified Kirby-Bauer method
according to Clinical Laboratory Standard Institute
(CLSI) guidelines and Mueller-Hinton agar as
standard media. The inhibition zone of each
antimicrobial drug was compared to that provided by
zone diameters of CLSI (2006). The following
antimicrobial drugs were used: Ampicillin (Amp) 10
pg, Chloramphenicol (C) 30 pg, Clindamycin (DA) 2
pg, Erythromycin (E) 15 pg, Gentamycin (CN) 10 pg,
Methicillin  (Met) 5 pug, Penicillin (P) 10 pg,
Streptomycin (S) 10 pg, Tetracycline (TE) 30 pg, and
Vancomycin (VA) 30 pg.
Detection of Staphylococcal enterotoxins

For detecting Staphylococcal enterotoxins, all
pure bacterial isolates were cultured overnight in brain
heart infusion broth ( Oxoid, UK ) under aerobic
condition at 37° C. Supernatants were collected by
centrifugation at 4,000 x g for 10 minutes then
sterilized by Millex syringe filters, pore size 0.22 pm
(Sigma-Aldrich, Ireland), then tested for five different
Staphylococcal enterotoxins A, B, C, D and E using
an Enzyme Linked Immunosorbent Assay (ELISA)
detection kit (RIDASCREEN® SET A, B, C, D.
Art.No: R4101, R-Biophram AG, Germany).
Results

A total of 106 nasal swabs from food handlers
were tested for S. aureus in which 31 (29.24%) were
carrier. Among 106 nasal samples, 60 were from food
handlers worked in restaurants in which 10 (16.6%)
were carrier for S. aureus compared to 21 (45.6%)
among 46 samples collected from food handlers
worked in cafeterias (Figure 1).

/

A

» No aarrier
o Carrier

E-
k-4

8 2 8

Number of samples

Ll

Cafotoria Restaurant
Figure 1. Nasal carriage of S. aureus carriers among

food handlers
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Due to the limited financial support only 12 S.
aureus isolates were selected randomly and tested for
enterotoxins by ELISA technique. The study found
that 7(58.3%) from 12 isolates were positive for
enterotoxins in which only enterotoxin type E (SEE)
was produced by all tested isolates (Tablel).

Table 1. Enterotoxins produced by Staph.aureus

Isolate Staphylococcus enterotoxins

A B C D E
1 - - - - +
2 - - - - -
3 - - - - +
4 - - - - +
5 - - - - +
6 - - - - -
7 - - - - +
8 - - - - -
9 - - - - +
10 - - - - -
11 - - - -
12 - - - - -

Regarding the results of antimicrobial

susceptibility test, all isolates were sensitive to
vancomycin, while showed variable resistant patterns
against other drugs in which high percentages of
resistance 93.54% and 80.64% were against ampicillin
and augementin respectively. Lower percentages of
resistance were recorded against both gentamicin and
clindamycin which was 3.22%. Resistance to
methicillin was 22.5% (Figure 2).

% of resitant isolates

Figure 2. Antibiogram profile of Staph. aureus
isolates.

Discussion

Food poisoning is a worldwide problem but
occurs more frequently in developing countries due to
the poor sanitary precautions. Food handlers
especially those working in food services such as
restaurants and cafeteria are the potential sources of
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Staphylococcal food poisoning because they can carry
Saureus in their nasal cavities and contaminate foods
by their hands. Moreover, they are carrier of
methicillin resistant S. aureus (MRSA) which can be
serious problems in both community acquired and
hospital acquired S. aureus infections.

In this study 31 (29.9%) out of 106 nasal swabs
collected from healthy food handlers were positive for
S. aureus. High percentage (45.6%) of carriers was
found among those who worked in cafeterias
compared to 16.6% who served in restaurants. The
results of the current work were higher than the results
of studies carried out in Malaysia (23.4%) (Noor-
Ariza et al., 2012), USA (23%) (Mainous et al.,
2006), UK (Wieneke et al., 1993), Ethiopia (20.5%)
(Dagnew et al., 2012), Turkey (23.1%) (Simsek et al.,
2009), Saudia Arabia (8.5%) (Dablool and Al-
Ghamdi, 2011) and Kuwait (26.6%) (Al-Bustan ef al.,
1996). On the other hand, the results were less than
those found among food handlers of a Chilean (65%)
(Soto et al., 1996) and Botswana (57.5%) studies
(Leoto et al., 2007), as well as, amongst healthy
hospital staff working in an Iranian (35.7%), Indian
(37.3%) and Nigerian (50%) hospitals (Saced and
Hamidi, 2010).

Although the results of the current study were
higher and lesser than those recorded in different
countries but were similar to those conducted in Sudan
(30.1%) (Saeed and Hamidi, 2010) and Brazil (29.0%)
(Carmo et al., 2006) and within the ranges reported
for health personnel (20% - 32%) (Klaytmus et al.,
1997). This variation in the percentages of nasal
carriage of S. aureus is due to several factors such as
countries, season of year, size and target studied
population.

Because not all strains of S. aureus are toxigenic,
therefore testing of enterotoxin production is
important. In this study 58.3% of the S. aureus isolates
from nasal cavities of healthy food handlers was
toxigenic in which enterotoxin type E was the only
enterotoxin produced by all isolates. The results were
higher than those reported in Turkey (20%), Egypt
(34.4%) and Saudi Arabia (35%) who detected more
than one type of Staphylococcal enterotoxins. In most
studies carried out throughout the world
Staphylococcal enterotoxin type A (SEA) was the
most dominant type except the study in France who
found that enterotoxin type E was responsible for food
poisoning outbreaks (Ostyn, 2009).

Another problem associated with nasal carriage
of S. aureus is resistance to antibiotics particularly
methicillin resistant S. aureus (MRSA) which can
become a source of serious infections in both
community and hospital acquired infections. The
results of drug susceptibility test showed that all
isolates were susceptible to vancomycin and 22.5%
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were methicillin resistant (MRSA). These results were
lower than those carried out in the same city by Yassin
et al (2013) who found that 23 out of 32 S. aureus
isolated from the nasal cavities of physical education
students were positive for MRSA. In another study
conducted by Yassin and Hassan (2013) in the same
city but among medical students found that 50% of the
S.. aureus isolated from nasal cavities was MRSA. In
another study conducted by Habeeb et al.(2014) in the
same city but among secondary school students found
2.04% were MRSA. This discrepancy in the results is
most likely due to the methodology adopted for
interpretation of the results.

Conclusion

Nasal carriage of S. aureus among food handlers
working in cafeteria and restaurants in Duhok city was
high which required attention from health authorities.
Test for enterotoxigenicity is important because not all
strains of S. aeureus are toxigenic. Elimination of
nasal carriage of MRSA is essential to prevent both
community and hospital acquired Staphylococcal
infections.
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