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Abstract

One thousand specimens (wound swab, urine, vaginal swab and
prostatic fluid) were collected form patients attending Omdurman military
hospital during the period February 2004 to October 2004. The code of each
specimen, age and the gender of the patient were recorded. All the
specimens were cultured on appropriate media and incubated at 37°C
overnight.

Plates which showed bacterial growth were examined by Gram-stain.
All isolates which showed Gram-positive spherical cells arranged in clusters
or chains were subjected to subsequent bacteriological tests. The primary
selected isolates were examined for catalase, bound coagulase and tube
coagulase test.

Organisms showing positive results to the above tests were tested for
Mannitol fermentation and sub cultured on nutrient agar for further
investigations.

Production of S .lactamase enzyme in the above isolates was studied.

A total of 270 strains were recovered and confirmed to be S.aureus.
Using eight antibiotics, Kirby-Bauer technique was adopted as the ideal
method to study the antimicrobial activity of the isolates. Depending on the
susceptibility testing result, forty MRSA isolates were selected in addition to
forty MSSA p - lactamase producer and twenty MSSA non S .lactamase
producer were randomly selected for genotyping. Wizard R genomic DNA
purification kit was used to isolate the DNA. To ensure that all the strains
were S.aureus. PCR was assayed for the amplification of S.aureus specific
sequence gene with 30 nucleotide forward and reverse primers and 107

amplicon size. Another PCR program was adopted to isolate mecA gene
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with 22 nucleotide forward and reverse primers and 532 amplicon size. All
of the 270 Saureus isolates showed high degree of sensitivity to vancomycin
(100%) and high resistance to penicillin (98.5%). For the other antibiotics
the S.aureus isolates showed different degree of sensitivity. Methicillin
85.2%, Meropenem 80%. Amoxicillin /clavulanic acid 74% ciprofloxacin
57% gentamicin 62% and cephalexin 62%. The PCR product electrophoresis
revealed a clear band of 107 amplicon size which confirmed that all the
isolates were S.aureus. Another PCR electrophoresis product revealed a
gene of 532 base pair (mecA) in 36 strains. When the result was compared
with the traditional sensitivity method, it confirmed that all the 36 strains
were MRSA. They expressed their resistance with both resistance to
methicillin and presence of mecA gene.

The other four strains of S.aureus showed resistance to methicillin by
the classical method but did not express mecA gene on their PCR product
and those are classified as border line methicillin resistant S.aureus
(BORSA).

Five strains from the non f .lactamase producer expressed mecA

gene and resistance to methicillin.
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Introduction

This research was planned and carried out about Staphylococci for
several reasons.

First, for more than a century Staphylococci remain of major concern
and the most common cause of nosocomial infections. The increasing
frequency of multiresistant Staphylococci as a cause of infections in both
hospitalized and, increasingly, non hospitalized individuals have drawn the
attention of physicians to understand the pathophysiology, disease spectrum,
and management of Staphylococcal infections.

Second, the large amount of information about Staphylococci has
become available in recent years.

The molecular biology revolution has led to a new understanding of
the molecular basis of the pathogenesis of Staphylococcal infections. These
new methods also provide techniques to aid in the study of the epidemiology
of infections and provide a diagnostic method, and management of Staphylo
coccal infection.

Beta lactam antibiotics are the preferred drugs for serious S.aureus
infections. However since the introduction of methicillin into clinical use,
the occurrence of methicillin resistant. S.aureus (MRSA) strains have
increased steadily, and nosocomial infections caused by methicillin
Resistant S.aureus became a significant epidemiological problem world
wide.

In addition bacterial genes are constantly mutating. Some strains
genetic make up will give them a slight advantage when it comes to fighting
off antibiotics. So when weaker strains encounter antibiotics, they die while

these naturally resistant strains may prove harder to kill.

Xiv



The advice from doctors who prescribe antibiotics is always to
complete the entire course an advice which many of us ignore. When patient
don’t complete the course, there is a chance that most of the organisms will
be killed but not all of them and the one that survive are of course likely to
be those that are most resistant to antibiotics. Over time, the bulk of the
staphylococci Strains will carry resistance gene and further mutations may
only add to their survival ability.

Strains that carry two or three resistance genes will have extraordinary
powers of resistance to antibiotics.

Patients are at higher risk than normal of picking up a staph. Infection
on the wards. Because the population in hospital tend to be older, more
sicker and weaker than the general population making them more vulnerable
to the infection. MRSA infections can prove difficult to treat because they
are resistant to treatment, making them more dangerous than a simple case
of staph.

Doctors are very worried about what the future holds for MRSA. The
number of reports of MRSA infections rises year by year and the spectrum
of the organism resistant to all antibiotic is approaching. Vancomycin
resistant Staphylococcus aureus has acquired resistance to a drug considered
the last line of defense, when all other antibiotics have failed. Therefore
rapid and accurate identification of S.aureus and its methicillin susceptibility
pattern has important implications for therapy and management of both

colonized and infected patients.
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