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Chapter one Introduction

1-Introduction

Klebsiella species are ubiquitous pathogens and can occur in nature. It
has two common habitats; the first one is namely the general environment
and the second namely as mucosal surfaces of all mammals. On their human
host the saprophyte can be located in the respiratory tract and intestines,
whereas the growth of the bacteria is merely considered to be transiently
colonized on the human clinical specimens and animals (Casolari et al.,
2005). In the environment, it can be found to exist in diver locations,
including surface water, sewage, soil and even on trees, plants, roots and

vegetables (Kumar et al., 2011).

K. pneumoniae is an opportunistic pathogen that causes several kinds
of infections, including bacteremia, urinary tract infection in human and
animal (Ramphal and Ambrose, 2006 and Tsai et al., 2008). Klebsiella
species have 9 O antigens, of which O1 is the most common serotype among
clinical K. pneumoniae isolates (Hansen et al., 1999).

The ability of the PCR to identify the pathogens rapidly is helpful.
There are several reports of detection of Klebsiella species by RT-PCR
recently. Previously many types of PCR were used to detect these pathogens
(Turton et al., 2010), also many research's work on phylogenetic analysis
through whole genome sequencing after screening of PCR product for
defining the details of the epidemiology and transmission of the infection in
different parts of the world (Karkey et al., 2015).

K. pneumoniae has two major virulence factors, capsular
polysaccharide (CPS) and lipopolysaccharide (LPS). The K type and O type
of K. pneumoniae both have important clinical and epidemiological
significance. The lipopolysaccharide (LPS) O-antigen is the main surface
antigen, which contribute to the virulence of this species and determines the

O-serotype of K. pneumoniae isolates (Fang et al., 2007).
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LPS is a main surface antigen composes of three parts, lipid A, core,
and O antigen, which is the outermost component and is a polysaccharidic
side chain and also containing different numbers of oligosaccharide repeating
units (RU). O antigen (O-PS) structures define O-serotypes of Klebsiella
strains and is responsible for the resistance of bacteria to complement-
mediated Killing (Alberti et al., 1996).

The lipid A anchors the LPS molecule into the outer membrane and is
also an endotoxin, stimulating the immune system through agonism of Toll-
like receptor 4 (TLR4) which is present on macrophages, dendritic cells and
other cell types inducing NF-kB mediated production of cytokines
(Alexander and Rietschel, 2001).

Klebsiella LPS O-antigens have been suggested as potential target
antigens for immunotherapy as an alternative to antibiotic treatment (Hsieh et
al., 2014; Follador et al., 2016 and Szijarto et al., 2016).

In recent years, the drug resistance to human pathogenic bacteria was
observed from different parts of the world. Also, the drug-resistant bacteria
and fungal pathogens have further complicated the treatment of infectious
diseases in immunocompromised, AIDS and cancer patients (Rinaldi, 1991;
Diamond, 1993 and Robin et al., 1998). For this reason, many science
searches were interested in alternative therapies by using of natural products,
especially those derived from plants to produce a variety of compounds of
known therapeutic properties (Harborne and Baxter, 1995; Schmeda-
Hirschmann and Yesilada, 2005).

It is expected that plant extracts showing target sites other than those
used by antibiotics will be active against drug-resistant microbial pathogens
and have been shown to produce promising results for anticancer,
antimicrobial, anti- diabetic, anti-inflammatory and antioxidant properties
(Schmeda- Hirschmann and Yesilada, 2005 and Gaurav et al.,2010).
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Extract of Punica granatum and Pomegranate fruit have been reported
to have various medical values including constituent immense biological
activities such as antibacterial (Longtin, 2003).

Aims of the study :

1. Isolating and Molecular Identifying of Klebsiella pneumoniae from

different sources of different human and animal samples.

2. Purifying the capsular polysaccharide antigen of K. pneumoniae in
order to be used to study its effect on experimental infection of rabbits and

pigeons with K.pneumoniae.

3. Exploring the antibacterial effects of agueous and methanol extracts
of some famous and important medicinal plants by using both of disc and

well agar diffusion methods.



