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Chapter One Introduction

1. Introduction

Acinetobacter baumannii is agram negative, coccobacilli ,nonlactose
fermenting, oxidase negative ,aerobic and human opportunistic extracellular
pathogen originating from hospital acquired infections to be known also as a
nosocomial infection. Acinetobacter baumannii also known as “Iraqibacter” due
to its emergence in US military treatment facilities in Iraq, has quickly become one
of the most troublesome pathogens for healthcare institutions globally and
currently tops the priority pathogens list for development of new antibiotics

(Chapartegui-Gonzalez et al., 2018; Nguyen and Joshi ., 2021).

Acinetobacter baumannii cause several diseases in different tissues and
systems of patients include infections in bloodstream , urinary tract , eye and
bacteremia specially when the patients stay for a long time with long periods
combined with device use, other infections as meningitis ,intra-abdominal and
surgical operation , respiratory tract and digestive system (Doi et al., 2015 ;
Nasr,2020 )

Bacteria can stay in the intensive care unit (ICU) in hospital for month
period because the organism has a number of virulence factors such as biofilms
production , Lipopolysaccharides (LPS), vesicles and proteins, capsules, posses
phospholipases, proteases enzymes, porins, and siderophors factor (Pakharukova
et al.,, 2018; Lee et al.,2018). A. baumannii cause bloodstream infections in
intensive care unit a among patients with central venous catheters, mechanical
ventilation, pneumonia, drain use, and respiratory and cardiovascular failure
pathogen are opportunistic (Guo et al., 2016; Mariana et al .,2020) . A. baumannii
has been isolated from different clinical specimens from patients admitted
hospital in the ICU . This result increased the morbidity, number of days of patient
stay, and higher mortality ,bacterial species account for upto 2% of all bloodstream
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infections and are commonly associated with intravascular devices. (Jawetz and
Adelbergs, 2018).

Acinetobacter baumannii has emerged as a highly troublesome nosocomial
pathogen around the world in recent decades. Especially in the last 15 years, it has
a great ability to up regulate or acquire resistance determinants, making it one of
the most successful organisms threatening the current antibiotic therapy, due to its
ability to persist and spread through mucosal surfaces in hospital environments
(Peleg et al., 2020). A.baumannii has become resistant to most effective
antimicrobial agents and causing a high incidence rate of morbidity and mortality
especially in the intensive care unit in many countries (Moulana et al., 2020). The
ability to gain multiple virulence factors, including resistance determinants such as
serum resistance, efflux pumps and iron acquisition mechanisms, in addition to its
ability to develop multidrug resistance and to survive in hospital environments for
prolonged periods has helped it to emerge as a successful opportunistic nosocomial
pathogen (Al-Kadmy et al., 2018).

Acinetobacterbaumannii and the emergence of isolates resistant to
practically all known antibiotics are highly concerning (Peleg et al., 2020). Three
decades ago traditional antibiotics effectively treated A. baumannii infections (Jale
Moradi et al., 2015). But currently by contrast it has developed resistance to
almost all critical antibiotic classes. As a result the emergence of multi-drug
resistant (MDR), extensively-drug resistant (XDR) and pan-drug resistant (PDR)
(Bardbari et al., 2020). A bumannii one of the most common and serious MDR
species have been classified within the “ESKAPE group” include Enterococcus
faecium, S. aureus, K. pneumoniae, A. baumannii, P. aeruginosa and Enterobacter
spp. Several mechanisms contribute to A. baumannii strains' resistance, including

the production of modifying enzymes, changes in cell membrane permeability, an
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increase in the expression of efflux pumps, and genetic mutations in DNA gyrases

and topoisomerases (Gheorghe et al., 2021).

The efflux pumps are the newest bacterial resistance mechanism considered
the main cause for the evolution of antibiotic resistance of A. baumannii
originated from hospital infection. Through the recent times because of the low
absorbency of outer membrane drug efflux systems has become one of the most
complex mechanism of antibiotics resistance and has played an essential role on
drug resistance specially in A. baumannii (Hood et al.,2010) ,so that it would be
useful to reduce of antibiotic resistance by this mechanism. Some molecules
(chemical or natural) have the capacity to act specifically on the efflux system to
restore the action of antibiotics and commonly called efflux pumps inhibitors
(EPIs) (Cheesman et al.,2017).

Gene expression is the process by which information from a gene is used in
the synthesis of a functional gene product. Bacterial gene expression depends not
only on specific regulatory mechanisms but also on bacterial growth because
important global parameters such as the abundance of RNA polymerases and
ribosomes are all growth-rate dependent. The changes in gene expression often
reflect changes in the environment. Understanding these global effects is necessary
for a quantitative understanding of gene regulation and important physiological
functions such as antibiotic resistance and tolerance (persistence) (Klumpp et al .,
2009).
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Aims of study

Due to the scarcity of research on bloodstream infections by A. baumanii in
Intensive care unit of Bagubah Teachning Hospital . This study was proposed with
the goal of investigating the presence of bacterial isolates in blood specimens by

implementing the following steps:

1- Detection the antibiotic sensitivity testing and classification of the multi-drug

resistance (MDR) isolates.

2- Detection of some virulence factors in diagnosed pathogens and investigate the

relationship of some factors to antibiotics resistance.
3 - Molecular detection of some genes that coding efflux pumps in the isolates.

4- Detection the effect of some efflux pumps inhibitors on the quantitative gene
expression for some genes that responsible for this mechanism of antibiotics

resistance .
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