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Chapter One Introduction

1.Introduction

Pseudomonas aeruginosa is an omnipresent gram-negative aerobic
bacterium, an opportunistic pathogen widely spread and causes nosocomial
infections (Al-Mayali and Salman, 2020) as well as fatal infections in
iImmunocompromised individuals especially those patients with cancer, post-
surgery, severe burns or infected by human immunodeficiency virus (HIV)
(Gomila et al., 2018) despite the advent of newer and stronger antibiotics
(Amoon et al., 2018).

These bacteria cause several types of infection including wound,
gastrointestinal, urinary, and respiratory tract infections. The infections by these
bacteria are increasing worldwide due to the survival, adaptation, and resistance
mechanisms of different types of antimicrobials (Abdallah and Jabur, 2021).
Also, infection with P.aeruginosa is particularly difficult to treat due to many
intrinsic and acquired mechanisms of antibiotics resistance (Wijaya, 2021).

The wide spectrum of infection caused by bacteria depends on the presence
of many virulence factors such as biofilms. Biofilms are defined as sessile and
organized communities of mono or multispecies bacteria that adhere to biotic or
abiotic surfaces (Costa et al., 2021) and their ability to form biofilms on both
biotic and abiotic surfaces is an important factor contributing to the pathogenesis
of P.aeruginosa (Saffari et al., 2017). Biofilms own advantage in several
infections and greatly enhances the ability of bacteria to resist antibiotics and
harsh environmental conditions (Sameet et al., 2020). Biofilm formation is an
important mechanism for the survival of P. aeruginosa and its relationship with
antimicrobial resistance represents a challenge for patient therapeutics (Costa —
Limaa et al., 2018).
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The matrix of bacterial biofilm consists of various polymers such as
Exopolysaccharides, proteins, and  extracellular DNA  (eDNA).
Exopolysaccharides, pyocyanine, rhamnolipids, and functional proteins are all
factors that contribute to the development of P. aeruginosa biofilm stability, and

protection (Hynen et al., 2021and Newman et al., 2017).

A core component of biofilm formation in P.aeruginosa is the biosynthesis
of exopolysaccharides known as polysaccharide encoding locus (pel) and
polysaccharide synthesis locus (psl), these are the most essential exogenous
polysaccharides exploited in the formation of biofilms in the bacteria (Moradali
and Rham, 2019). Past studies have suggested an important role for the psl gene
cluster in initiating biofilm formation in P. aeruginous. The Psl operon contains
15 genes (pslA-O) involved in the synthesis of an exopolysaccharide (EPS) that
IS important for the formation of a biofilm for this bacteria. Biofilm formation
by P. aeruginosa requires or includes multiple gene expressions. Another
important gene for the formation of biofilm, development, and maintenance is
the Pel gene. This gene is composed of seven gene operons (pelA-G) and is
involved in pellicle and biofilm formation (Zimmer et al., 2013).

Understanding the effects of antibiotics on biofilms is of paramount
importance in clinical practice due to the increased resistance toward antibiotics
and dissemination of resistance in biofilms.
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Aims of the study

The study aims to explore the formation of biofilms and the effect of
antibiotics on their formation and investigates the genes responsible for biofilm

formation in P. aeruginosa by the following steps:

1. Isolation and identification of P.aeruginosa from clinical specimens and
detection of some virulence factors in the isolates

2. Investigate the resistance of the isolates to several antibiotics and determine
their minimum inhibitory concentration (MIC) among the clinical isolates

3. Phenotypic and molecular detection of some biofilm formation degree.

4. Study the effect of sub-minimum inhibitory concentration (sub-MIC) of some

antibiotics on the biofilm formation in P.aeruginosa isolates
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