Article published online: 2022-07-07

Ibnosina J] Med BS

SHORT ARTICLE

31

Cefoxitin Mannitol Salt Agar for Selective Isolation of Methicilin-

Resistant Staphylococcus aureus

Mohamed O. Ahmed’', Asma K Elramalli?, Samira G. Amri?, Yousef M Abouzeed!

'Department of Microbiology and Parasitology, Faculty of Veterinary Medicine, University of Tripoli, Tripoli, Libya

*Tripoli Medical Centre, Tripoli, Libya.
*Burns and Plastic Surgery Centre, Tripoli, Libya.

Corresponding author: Dr Mohamed O. Ahmed
Published: 07 January 2014

Ibnosina J Med BS 2014;6(1):31-33

Received: 09 September 2013

Accepted: 21 September 2013

This article is available from: http://www.ijmbs.org

Email: a.mo@1live.com

This is an Open Access article distributed under the terms of the Creative Commons Attribution 3.0 License, which per-
mits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Abstract

Methicillin-resistant Staphylococcus aureus (MRSA) is
a major nosocomial infection that causes problems in
screening testing. Cefoxitin is potent selective antibiotic
agent widely recommended for the detection of MRSA. The
aim is to evaluate the optimum concentration of cefoxitin
incorporated into mannitol salt agar (MSA) needed to select
and detect MRSA. A total of 99 MRSA isolates were tested
against 4 different concentrations of cefoxitin mannitol salt
agar (MSC) of: 2 pg/ml (MSC-2), 4 pg/ml (MSC-4), 6 ng/
ml (MSC-6) and 8 pg/ml (MSC-8). The susceptibility of
MSCs were respectively as follows: 53.5%, 53.5%, 74%
and 78%. Accurate and effective laboratory screening of
MRSA is an important measure control of MRSA.
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Introduction

Methicillin-resistant ~ Staphylococcus —aureus

(MRSA)
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has, since the 1960s, been the most common cause of
nosocomial infections and a major cause of morbidity and
mortality (1). Although the Clinical Laboratory Standards
Institute (CLSI) and the British Society for Antimicrobial
Chemotherapy (BSAC) have published standard isolation
methods for the isolation and characterization of MRSA
(2), there is currently no ultimate method for screening
and isolation of MRSA using solid media (2,3). As
an identification method, PCR is the ‘gold standard’;
however, many available media have been introduced and
recommended as alternative tests for accurate identification
and isolation. The majority of such selective media depend
on antibiotics and inhibitors to aid presumptive selection
of MRSA with improved specificity and selectivity (2-6).
Therefore, this experiment aims to evaluate the selectivity
and the optimal concentration of cefoxitin necessary for the
isolation of MRSA from Libyan sources.
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Materials and methods

This work is part of a research project supported in part
by the National Authority of Scientific Research (NASR),
Tripoli. Ninety-nine confirmed MRSA isolates collected
from different local Libyan hospitals were used in this
experiment. The selected isolates used were in-house
confirmed isolates previously collected from different
hospitals in Tripoli, as described by Ahmed et al. (7).
Mannitol salt agar (MSA, Oxoid-UK) supplemented with
cefoxitin (Fox, Sigma-Aldrich) with concentrations of 2,
4, 6 and 8 pg/ml were prepared according to a modified
protocol as described by Smyth and Kahlmeter (8) as
follows: 900 ml of MSA media were prepared and cooled
to 50°C. The cefoxitin stock solutions were prepared by
dissolving quantities of 2,4, 6 and 8 mg of cefoxitin powder
respectively in 100 ml sterile water. Cefoxitin stock of each
concentration was then sterilized through Whatman No. 1
filter paper; each was added to cooled MSA media, mixed
gently and poured into dishes at room temperature.

Cefoxitin mannitol salt media (MSC) were stored for the
next step of the experiment. The MRSA isolated strains
(n=99) were grown on blood agar (Oxoid) at 30°C for 24h.
From each isolate, few colonies were then streaked onto
each of the MSC plates of 2, 4, 6, 8 pg/ml and incubated
at 35°C. The media were first checked after 24h and
results were recorded at 48h. The interpretation of results
depended on the presence of any pure optimum growth of
typical colonies. Plates that showed very weak growth or
growth not appropriate for this experiment were excluded.
Methicillin susceptible Staphylococcus aureus of 4pg/ml,
identified previously in our laboratory were used as positive
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summarized in Tablel.

Discussion

Many reports have evaluated different media that use
antibiotics as selective agents. Selective media using
oxacillin and methicillin are widely used, however the
use of cefoxitin in such media has recently shown great
reliability, superior identification of MRSA and economic
value compared to others including chromogenic media
(2,5,8). In our experiment the 8ug/ml MSC appears to be
the optimum needed concentration for the identification of
MRSA. This correlated with a previous study conducted
by Willey et al 2005. The rise of concentration needed to
be incorporated in the MSA media ought to be discussed.
This could be related to the increased virulence of MRSA.
The genetic elasticity of MRSA might have contributed in
the current results (9). Other factors, such as the addition
of NaCl and growing cultures at 30°C, have been indicated
to be better inducers of the mecA genes and allow better
identification of MRSA.

Cefoxitin also has been largely observed to have a strong
inducing effect of PBP2a and improves the identification of
positive mecA gene Staphylococcus aureus (10). Accurate
and quick laboratory diagnosis, susceptibility testing and
infection control measures are critical in treating, managing
and therefore preventing MRSA infections (11,12). This is
important for the accuracy of isolation of MRSA in local
Libyan laboratories and great caution must be considered
when screening and reporting MRSA or related virulent
resistant phenotypes, e.g. VRSA. Reports and research have
identified such misidentification and screening concerns in

Tablel. Proportion of MRSA growth against cefoxitin-mannitol salt agar

Bacterial growth on MSC
MRSA

2 pg/ml 4 pg/ml 6 pg/ml 8 ug/ml
99 53 (54%) 53 (54%) 73 (74%) 77 (78%)

controls in this study.

Results

Fifty three isolates grew successfully on both 2 & 4pug/
ml MSC. The 8 ug/ml MSC was shown to be the most
effective and 77 isolates grew on this medium. Results are
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Libya (13-15). Proper efficient screening programs and
transparent prevention control schemes are extremely
important in the screening of MRSA and thus limiting the
complication of its virulence and complications.
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