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Chapter One: Introduction

Introduction:
The World Health Organization (WHQO) in 2017, recognized the

inclusion of multidrug resistant (MDR) Pseudomonas aeruginosa (P.
aeruginosa) as one of the pathogens in the ESKAPE group and
confirmed the critical requirement for creative approaches in confronting
the severe infections related with these particular microorganisms (Idris
and Nadzir, 2023).

According to data from CDC, (2019) for the last decade, the
identified of MDR P. aeruginosa infection were reached 32,600 cases
and 2700 deaths associated with an expense of 767$% million in
healthcare costs annually. P. aeruginosa, a Gram-negative (G-ve)
pathogen, opportunistic and nosocomial infections (NIs) worldwide, that
infects patients with burn wounds, cystic fibrosis, immunodeficiency,
cancer, chronic obstructive pulmonary disorder and severe infection
requiring ventilation, such as COVID-19 (Qin et al.,2022). Lansbury et
al.,(2020) identified P. aeruginosa as the second of most common
bacterial co-infection that isolated from patients with COVID-19. This
causes an increase in the complication of clinical management of
disease.

One of the highest challenges in treating their infections is that
associated with biofilms. The complex structure of P. aeruginosa
biofilm contributes an additional factor to their pathogenicity leading to
failure of therapy and to escape from the immune system, in addition
generating chronic infections that are difficult to eradicate (Tuon et al.,
2022). Also one of the factors associated with biofilm drug resistance is
presence of various types of efflux pumps (EPS) in the bacteria. EPs play
a role in biofilm formation by effecting Physical-chemical interactions,

gene regulation, mobility, quorum sensing, toxic compound extrusion
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and extracellular polymeric substances (Hajiagha and Kafil, 2023). EPs
are proteinaceous transporter machinery system that localized within
bacterial cell membrane. Until now, Six families of EPs have been
described, five of them by Sun et al., (2014) and the sixth by Hassan et
al., (2018). Active efflux systems may be responsible for resistance to
several chemically antibiotics and bactericides , with frightening
numbers of occurrences in the environmental and clinical isolates (Sanz-
Garcia et al.,2021). The presence of EP genes in the bacteria can be
considered the first step in the conviction of resistance to antibiotics
(Schmalstieg et al., 2012). In its core genome , there are several
antibiotic resistance genes , such as blaampC and the encoding multidrug
EPs (Mex) genes, which are part of resistance nodulation-cell division
(RND) superfamily, including MexAB-OprM , MexCD-OprJ , MexEF-
OprN and MexXY (Valot et al., 2015). The four Mex genes in P.
aeruginosa are involved in the throwing of toxic molecules and
participate to reduced susceptibility of antibiotic (Colclough et al.,2020).
Morever, overexpression of these Mex genes in P. aeruginosa is directly
related with resistance to mostly anti-pseudomonal drugs (Bialvaei et
al.,2021), and can potentially reduce the activity of new classes of drugs
development against P. aeruginosa and other G-ve pathogens (Jones et
al.,2019; Krause et al.,2019). Through last decade, a broad spectrum of
plant extracts and herbal drugs have been used as alternative therapy.
Azadirachta indica A. Juss (A. indica), known as Neem, belongs to
meliaceae family and is widely distributed in Asia and other tropical
parts of the world (Sombatsiri et al., 1995). In Iraq, Neem trees
cultivation are widespread in the public streets. Currently enrolled, the
extensive antimicrobial effectiveness of Neem are being exploration
through research in many fields of bacteriology, virology, mycology,

parasitology, dentistry and food safety (Wylie and Merrell ,2022).
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Moreover, have bio-active compounds with their applications (Sarah et
al., 2019). Lipid nanoparticles (LNs) have been used in pharmaceutical
field due to their value in green chemistry. LNs can be employed as
carriers for both hydrophilic and lipophilic drugs. Nanostructured lipid
carriers (NLCs) are attractive delivery systems because of their
facilitating of manufacture, easy scale-up of formulation constituents,
biodegradability, biocompatibility, longer stability profile, drug
targeting, controlled drug release profile and nontoxicity (Xu ,et al.,
2022). Chitosan (CS), poly {B-(1-4) -linked-2- amino-2- deoxy-
dglucose}, is a natural cationic polysaccharide that obtained by chitin
deacetylation, it has been extensively used for its application in
pharmaceutical field because of its favorable characteristics, as non-
toxicity , biodegradability and biocompatibility , as well as its
biomembrane permeability and mucoadhesiveness (Elmizadeh et al.,
2013; Mun et al., 2014). In lrag, MDR P. aeruginosa infection is
common and investigates their RND-type EPs genes through many of
studies, such as by Absawe and Tuwaij (2022); Alsaadi, (2022); Yaseen
and Ahmed, (2023).

Aims of study:

1. Prepare and characterize Neem extract (NeE) that have bioactive
chemical composition loaded on Chitosan-nanostructured lipid carriers
(CS-NLCs) as green synthesis nanoparticles to enhance their
antimicrobial properties and activity.

2. Evaluation of its effective actirity on inhibiting gene expression of some

efflux pump genes in MDR P. aeruginosa isolated frome different clinical

Sources.
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