)l Sl g Al aaladll 3 )

26 el o shall 2y 501 A

Staphylococcus aureus < ja1 Al sl 5 5 sgdiall Cia gil)
PO %Jgﬂ baa (e :\JJJ':.AS\J Methicillin =4 LJM‘

) Aadia AL
I Aralas — 48 juall o slall Ayl 40S ulas
sball asle A iiualall da a Job clidbaia (e e a0

Ji (e
o (5588 0 s
2010 (A dnals /o slall S /30l o sle (a5 1S
) il

ga...d.ﬂ\ A8 (ulis 2 g_&hﬂ Craa ) édl& .
i i
22019 » 1440



Chapter one: Introduction 1

1. Introduction

The staphylococci

Staphylococcus  aureus  (S.aureus) belongs to  the
Staphylococcaceae family and is Gram positive bacteria forming
microscopical irregular grape-like clusters. It has been initially observed
by Ogston (1881), when defining their importance in bacteremia. Since
Ogston’ work, 49 staphylococci species were identified and recorded on
the taxonomy database of NCBI (Islam,2011).

Staphylococcus is one of the most prevalent bacteria in nature. It
exists in soil, air, on the skin, mucous membranes and the upper
respiratory tract. It is also presnt naturally in the teeth, nose and pharynx.
These bacteria can cause severe health problems, such as deep skin
injuries or may reach the blood stream and other body tissues and organs
causing blood poisoning and heart valve inflammation in addition to other
serious diseases (Federhen, 2012).

Staphylococcus aureus which resist the usual antibiotics used in
routine infection treatment is called Methicillin resistant staphylococcus
aureus (MRSA), which is primarily found as endemic bacteria in
hospitals, and known as HA-MRSA [Hospital acquired-MRSA], but
when it is settled in the community, then it is known as community
acquired-MRSA (C-MRSA), which is resistant to many other types of
antibiotics (Ameer et al., 2015).

Many virulent agents of S. aureus increase its susceptibility
including capsule, which helps it in resisting bacteria, phagocytosis and
enables it to form other enzymes, such as protease, lipase and
staphylocyanase, which helps the bacteria to invade and spread in tissues
and to produce a-and-f type lipoproteins as well as the production of
food poisonings (Ryan and Ray, 2004).
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The appearance of multiple antibiotic resistant strains with is due to
antibiotics misuse as well as the high frequency of random use of these
antibiotics. Bacterial resistance to antibiotics is one of the most common
serious threats, and infections due to bacterial resistance are nowadays
very common, and even some pathogenic bacteria become resistant to
multiple kinds of antibiotics. S.aureus is becoming a main public health
problem because of the continuous elevation in antibiotic resistance,
particularly MRSA ( Oliveira A. 2011).

Increased antibiotic resistance by bacteria causes increase in
research and studies on using alternative therapies and drugs. Application
of nanoparticles is one of the alternative methods of treatment. The sizes
of nanoparticles range between (1-100 nanometers). Physical, chemical
and biochemical methods can be used to obtain metal nanoparticles
(Duran et al., 2010).

Since ancient times, it was known that silver and its compounds
have different impacts towards bacteria and viruses because their particles
are too small (less than 5 nm), which increases the surface area and
causes migration to the outer surface of nanoparticles, leading to the
increase of their chemical activities and production of free radicles (Lok
et al.,2006).

Titanium dioxide (T102) nanoparticles are largely used for killing
different microorganisms, including bacteria, viruses and fungi, since it
possesses a high photo catalysis (Allen, 2008).

For analysis of the genetic properties and phylogeny of MRSA,
several methods were developed. Multi locus sequence typing (MLST),
which possesses highly discriminatory ability, has been increasingly
applied and become the gold standard of the evolutionary microbe

studying. This method of typing identifies bacterial isolates through
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comparing nucleotide variations in housekeeping genes and enables an in
depth investigation of epidemiology (O’Hara et al., 2016).

Due to the lack of studies on the genetic detection of methicillin-
resistant Staphylococcus aureus in lrag, this study was conducted in
Baquba Teaching Hospital / Diyala Governorate, shedding light on the
following :

1. Isolation of Methicillin Resistant Staphylococcus aureus (MRSA)

isolated from wounds and burns and abscesses.

2: Detection the resistance of isolates against antimicrobial agent from
different  families, including  fluoroquinolones, beta lactam,
aminoglycosides etc., as well as the study of the minimum inhibitory
concentration MIC and the minimum bactericidal concentration MBC for

some of these antibiotics.

3: Study the effect of nanoparticles (Silver Nano particles (Ag NPs) and
Titanium dioxide TiO, NPs) on the growth of Methicillin Resistant
Staphylococcus aureus (MRSA).

4: Genetic typing of the of Methicillin Resistant Staphylococcus aureus
(MRSA) using the Multi locus sequence typing system (MLST) of the

Housekeeping genes.
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