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Chapter One: Introduction 1

1. Introduction

Proteus mirabilis is frequently implicated in the occurrence of a range of
human infections encompassing wounds, gastrointestinal tract, and the
urinary system (Chakkour et al.,2024)The most common clinical
manifestations of Proteus infection are urinary tract infections (UTIs), in
general, UTIs are more common in individuals aged 20 to 50 years and most
common in women of this age group. P. mirabilis is particularly recognized
for its association with infections in the catheterized urinary tract, termed
Catheter-Associated Urinary Tract Infections (CAUTIs) with the highest
incidence in elderly patients ( Werneburg, 2022).

One of the leads reasons Catheter-Associated Urinary Tract Infections
(CAUTIs) to this P. mirabilis of ability to swarm across catheters made
of silicone , posing risks for catheterized patients. (Chakkour et al ., 2024) .
rsbA gene plays an important role in initial and stabilization of swarming,
and appearing of pathogenic in urinary tract infection, in other
words, 'sbA act as a positive or negative regulator in swarming (Hajar Naseri
et al ., 2018). Proteus accounts for 1% to 2% of all UTIs (E. coli being the
most common), while in hospital-acquired UTIs, Proteus accounts for 5%.
Complicated UTIs (i.e., secondary to catheterization) have an even higher
association with Proteus infection at 20% to 45%. (Jamil et al, 2023)

Enterococcus faecium is a Lactic acid bacterium genus (LAB) occurring
in a wide variety of environments, probably because of its ability to tolerate
a wide range of pH and temperatures, in addition to its capacity to metabolise
a wide spectrum of carbohydrates (Franz et al , 2024). Enterococcus faecium
produces antibacterial substances such as organic acids and bacteriocins
which more antimicrobial activity. Also can produce enterocins, an
antimicrobial peptides with activities against pathogens, (Garcia- Vela et al,

2023).Bacteriocins are biologically active peptides that act as inhibitory
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substances related microorganisms to the producing strains but are
inherently resistant to their own. These active peptides are known as primary
antimicrobial metabolites(Fugaban et al , 2021)

Green synthesis of metal oxide = Nano Particles has gained a great
interest since it is clean, eco-friendly approach and their wide range of

applications in biotechnology and medical field (Devi et al, 2023).

Metal oxide nanoparticles are of great interest due to their extraordinary
properties compared to their bulk counterparts owing to two primary factors:
The subject of interest is related to the phenomena of surface effects and
quantum effect (Joudeh et al, 2022). Nowadays nanotechnology have
employed to improve antimicrobials that can target virulence factors without
disturbing mammalian cells. Metal NP synthesis using microorganisms has
represented a novel alternative to chemical and physical approaches as

antibacterial, antioxidant.(Noor and Mais , 2024)

Given the importance Biosynthesis of Nanoparticles and its effect on
pathogenic bacteria. She came this study aims to.Biosynthesis of zinc oxide
using Bacteriocin-like Inhibitory Substance and evaluation of its effect on
rsbA gene expression in P. mirabilis and cytotoxicity on lymphocytes,this is

done through.

1-Isolation and identification of both P. mirabilis and E. faecium using
VITEK 2 system

2-Biosynthesis and characteristics of Zinc Oxide Nanoparticles from

E.faecium isolated from the gums of healthy people
3- Detection of rsbA gene in P.mirabilis isolated from catheter urinary

4-Estimation the effec of ZnO-NPs on gene expression and cytotoxicity

assay
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