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Chapter One Introduction

1.1. Introduction

Staphylococcus genus constitutes a large part of the natural human microflora,
which mainly inhabits the skin and nostrils and can transform into opportunistic
pathogens and cause a severe infection of individuals in the community and
hospitals if the body barriers are breached (such as damage to the skin and mucous

membranes) or if the immune system is weakened (Kateete et al., 2020).

Coagulase production is one of the most essential characteristics for
differentiating between Staphylococci spp. Consequently, Staphylococcus species
are divided into two categories: the coagulase-positive Staphylococci (CoPS), which
mainly comprise the more pathogenic Staphylococcus aureus, and the minor
pathogenic coagulase-negative Staphylococci (CoNS), which include the majority of

the species (Franca et al.,2021).

Staphylococcus aureus is the most frequently isolated pathogen causing blood
stream infections, and often resist many types of antibiotics. Methicillin-resistant S.
aureus (MRSA) has become a worldwide public health and hospital concern due to
the high prevalence of antimicrobial resistance to methicillin and other
antimicrobials and its relationship with the inappropriate use of antimicrobials.
Therefore, the prevalence of MRSA is still used as an indicator of appropriate
antimicrobial usage and reasonable infection control and prevention precautions
(Lade et al., 2022). Documented data showed that nearly 50-70% of all S. aureus
strains isolated from the hospital environment were MRSA (Abdolmaleki et
al.,2019).

Staphylococcus epidermidis is among the most critical pathogens of Coagulase-
negative Staphylococci (CoNS), responsible for hospital infections associated with

the blood stream and infections related to prosthetic devices and vascular catheters
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(Bellou et al., 2022). It has been noted that the increasing resistance of S.
epidermidis to several antibiotics is one of the significant concerns related to CoNS
infections, which is further aggravated not only by the phenomenon of multidrug
resistance but also by the ability of S. epidermidis to create biofilm, which makes
them more tolerant to antibiotics than free-living cells. As a result, treating

infection of CONS has become increasingly challenging (Franca, 2023).

Resistance of MRSA to almost all Beta-Lactams is often associated with
resistance to different classes of antibiotics, such as oxazolidinones, lipopeptides,
lincosamides, macrolides, and aminoglycosides (Lade et al., 2022).
Aminoglycosides are bactericidal agents that inhibit bacterial protein synthesis.
They play an essential role in treating Staphylococcal infection by binding
specifically to the 16S rRNA of the 30S ribosomal subunit, thus interfering with
protein synthesis. Amikacin, Gentamicin, and Tobramycin are the most active
aminoglycosides against Staphylococcal infection and are often used in combination

with other classes of antibiotics, such as Beta-lactams (El-Baz et al.,2021).

Staphylococci have a wide range of multi-antibiotic-resistant determinants,
most located on plasmids that mediate resistance to several significant antibiotics
and can be transferred between Staphylococcal species such as S. epidermidis and S.
aureus, mainly because of S. aureus acquired drug-resistant genomic island-
Staphylococcal cassette chromosome (SCC) elements carrying the mecA gene
(SCCmec) (Asante et al.,2020).

The most common mechanism for acquiring methicillin resistance in
Staphylococci is inserting the mobile genetic element SCCmec, into the
chromosomes of sensitive strains. This produces a penicillin-binding protein
(PBP2a/2c) encoded by mec A. This significantly reduces the binding affinity to p-
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lactam antibiotics, thereby producing resistance to S-lactam antibiotics (Hou et
al.,2023). Which is responsible for conferring resistance to other non-g-lactam
drugs. The high diversity in the structural organization and genetic content of SCC
mec elements have led to their classification into types and subtypes, which have
recently been found in various species. However, these elements share several

similar structural characteristics (Lakhundi and Zhang,2018).
1.2. The aims of current study:

Determining molecular diversity of Staphylococcal cassette chromosome mec
(SCCmec) in Methicillin-resistant S. aureus and S. epidermidis, obtained from
patients in the Baquba city, as well as their association between antibiotic resistance
to Aminoglycoside and a different classes of antibiotics. The thesis was

implemented using the following steps:

1-Isolation of Staphylococcus aureus and Staphylococcus epidermidis bacteria from
patients attending Baqubah city hospitals and diagnosis by morphological,
biochemical, Vitek 2-GP system.

2-Phenotypic detection of some virulence factors.

3-Detection of the resistance of isolates to Aminoglycoside antibiotics.

4-Detection of the mecA gene and PVL gene.

5-Detection of some antibiotic resistance genes Aminoglycoside aac(6')-le-aph(2")-
la, ant(4')-1a, and aph(3")-llla .

6-Typing cassettes (SCCmec),(Mec complex -Universal (mA6) -Class A -Class B -
Class C (1S2) as well as Ccr complex (Determining the I, Il, Il and IV type).
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