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Chapter One Introduction

1.1.Introduction

Klebsiella pneumoniae is a gram-negative encapsulated bacteria that thrives on
the mucosal surfaces of mammals, soil, vegetation, and water. In humans, K.
pneumoniae typically colonizes the oropharynx and gastrointestinal tract, from where it
can easily enter the circulation and other tissues, causing infections such as bacteremia,
septicemia, surgical site infection, urinary tract infection, hospital-acquired pneumonia,

and ventilator-associated pneumonia (Liu et al., 2022).

Klebsiella pneumoniae has some virulence factors, such as capsule, endotoxin,
siderophore, iron scavenging system, and adhesins, which play a crucial role in its
pathogenesis (Ahmadi et al., 2022). The polysaccharide capsule was one of the first and
most widely studied virulence factors in in vivo pneumonia models, and it is essential to

establishing lung infection despite local immune responses (Joseph et al.,2021).

Antibiotic resistance is a major global health concern, resulting in significant
financial losses due to the inappropriate use of antibiotics (Canica et al.,2019). K.
pneumoniae strains are more often multi- and extensively drug-resistant (MDR, XDR),
thus limiting therapeutic options for treating infections that are caused by K.

pneumoniae (Li et al.,2020).

Antibiotic resistance in gram-negative bacteria occurs due to enzymatic and non-
enzymatic mechanisms (Vuotto et al.,2017). Enzymatic pathways are imposed by the
expression of antibiotic-inactivating enzymes, while resistance is due to changes in
efflux pumps, membrane permeability, or target molecules (Ahmadi et al., 2022). Beta-
lactamase enzymes, such as extended-spectrum beta-lactamase (ESBL), Amp® beta-
lactamases, and carbapenemase, are responsible for resistance to beta -lactam antibiotics
such as penicillins, cephalosporins, and carbapenem (Kuinkel et al.,2021).
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Genes encoding resistance enzymes can be derived either from the bacterium itself
or from Elements Mobile (EM), such as the plasmid encoding beta-lactamases or

aminoglycoside-modifying enzymes (Shamina et al.,2020).

Klebsiella pneumoniae is also known for its capability to form biofilms, which are
communities of bacteria embedded in an extracellular matrix. This matrix consists of

proteins, exopolysaccharides, DNA, and lipopeptides (Flemming et al., 2022).

Molecular typing is vital for understanding the genetic links between different
bacterial strains as well as identifying outbreaks and possible hospital-acquired infection
origins. It is especially essential for hospital-acquired K. pneumoniae infections and for
enhancing outbreak management. Though various techniques exist, randomly amplified
polymeric DNA analysis( RAPD) is a simple, rapid, inexpensive, and widely used
typing method that does not require advanced knowledge of the DNA sequences of the
target organism. RAPD typing has been successfully employed for the epidemiological
analysis of many bacteria (Saadatian et al.,2018). Enterobacterial repetitive intergenic
consensus ERIC-PCR is effectively employed to genotype K. pneumoniae isolates from
various origins, and it is considered one of the most efficient, comparatively easy, and

cost-effective techniques (Mahmud et al.,2022).

Integrons are genetic elements that play a significant role in the transmission of
multidrug resistance genes in several gram-negative bacteria. It is responsible for site-
specific recombination of mobile gene cassettes (Jahanbin et al.,2020). Integrons contain
an essential element: the gene intl, encoding an integron integrase (Intl), which catalyzes
the excision and integration of the gene cassettes where the antibiotic resistance gene is
located. The amino acid sequences of Intls have been used to classify them into five
classes, and classesl, 11, and 11l have been implicated in the distribution of resistance

genes (Malinga et al., 2022).
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1.2.Aims of the study

Determining molecular diversity by different techniques: ERIC, RAPD-PCR, and
integron detection of multidrug-resistant Klebsiella pneumoniae clinical isolates
recovered from Baqubah hospitals. The following steps were used to implement the

research:

1. Isolation of Klebsiella pneumoniae from patients attending Baqubah city hospitals
and diagnosis by morphological, biochemical, Vitek 2-GN system, and 16S rRNA.

2. ldentifying the widespread drug resistance patterns and multidrug resistance among
the isolates.

3. Phenotypic detection of some virulence factors.

4. Detection of different classes of integron.

5. Determination of molecular diversity by different of a technique: ERIC , RAPD-
PCR.
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