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Chapter One Introduction

1. Introduction

Enterobacteriaceae family contains has a large number of genera that are
biochemically and genetically related to one another. This group of organisms
includes several that cause primary infections of the human gastrointestinal tract.
Members of this family are major causes of opportunistic infection including
urinary tract infections. Urinary tract infections (UTIs) are one of the most
common pathological conditions in both community and hospital settings. It has
been estimated that about 150 million people worldwide develop UTI each year,
with high social costs in terms of hospitalizations and medical expenses. family
Enterobacteriaceae and other pathogens are major public health issue with a
significant financial cost (Bonkat et al. 2017). Urinary tract infections are main
Caused by are Gram-negative bacilli including Klebsiella pneumoniae which is a
common opportunistic pathogen that frequently causes nosocomial infections,
including pneumonia, meningitis, bloodstream and urinary tract infection(Ku et al.
2017; Russo and Marr 2019). An unique case of K. pneumoniae caused liver
abscess along with endophthalmitis was reported for the first time in Taiwan in the
1980s, and the causative organism was designated as hypervirulent K. pneumoniae
(hvKP) (Liu et al., 1986). Since then, hvKP has been recognized as another
circulating pathotype in addition to classical K. pneumoniae (cKP), associated with
high pathogenicity and mortality due to hypervirulence (Lan et al. 2020). Factors
contributing to the hypervirulence mainly include capsule, siderophores,
lipopolysaccharide (LPS) and fimbriae (Parrott et al. 2021). multidrug-resistant and
hypervirulent (MDR-hv) strains have recently emerged, primarily due to horizontal
transfer of plasmid-mediated resistance or virulence(Liu et al. 2020; Tang et al.
2020). The spread of hvKP, including MDR-hvKP strains, poses a serious threat to

the public health, and studies on hvKP virulence are therefore imperative to
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comprehend the underlying pathogenesis and provide a theoretical basis for the
treatment and prevention of infection. Opportunistic pathogen responsible for a
variety of community and hospital infections caused by carbapenem —resistant K.
pneumoniae (CRKP) constitute a major threat for public health and are strongly
associated with high rates of mortality, especially in immunocompromised and
critically ill patients (Karampatakis, Tsergouli, and Behzadi 2023).

The pathogen K. pneumoniae has become more resistant, limiting
therapy choices. When compared to community-acquired urinary tract
infections, virulence and multi-drug resistance for nosocomial urinary
system K. pneumoniae infections are linked to community-acquired
isolates(Caneiras et al. 2019). Virulence K. pneumoniae is providing by a
wide array of factors that can lead to infection and antibiotic resistance,
these bacteria may be identified by their production of p-lactamase,
resistance to pB-lactam drugs, presence of a lipopolysaccharide, and a
capsule that is phagocytosis-resistant. Because of their resistance to
phagocytosis and death due to humoral and cellular defense, these bacteria
create biofilm, which was a significant role in the development of chronic
infections(El-Mokhtar et al. 2020).

Among the other common uropathogens associated to UTlIs
development, UroPathogenic Escherichia coli (UPEC) is the primary
cause. UPEC strains possess a plethora of both structural (as fimbriae, pili,
curli, flagella) and secreted (toxins, iron-acquisition systems) virulence
factors that contribute to their capacity to cause disease, although the
ability to adhere to host epithelial cells in the urinary tract represents the
most important determinant of pathogenicity. On the opposite side, the
bladder epithelium shows a multifaceted array of host defenses including

the urine flow and the secretion of antimicrobial substances, which
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represent useful tools to counteract bacterial infections. The fascinating
and intricate dynamics between these players determine a complex
interaction system that needs to be revealed The efficacy of antibiotic
treatment depends on the identification and antimicrobial resistance
pattern of uropathogens responsible for UTI (Bartoletti et al. 2016). The
practice of prescribing antibiotics to treat UTI without bacterial
characterization led to increased resistance among uropathogens and to
decreased effectiveness of oral therapies. Despite clinical symptoms of
UTIs have been ameliorated by numerous antibiotics, UPEC persistence
and resistance to antibiotics represent a serious problem(Blango and
Mulvey 2010). According to the 2015 guidelines of the European
Association of Urology, the recommendations for the prevention of
recurrent UTI are first aimed at behavioral changes and immediately after
toward non antibiotic measures. If these two recommendations are not
sufficiently effective then the antibiotic prophylaxis should be considered,
in order to prevent the adverse events and collateral damages that the long-
term and not necessary use of antibiotics may cause (Vahlensieck et al.
2016).

Antibiotics will continue to be an unavoidable source for the prevention of
UTIs on a case-by-case basis. However, the excessive use of antibiotics
and the long-term interference with intestinal microbiota, require to search
for alternative remedies. A plethora of molecules has been tested to reduce
UPEC infections by exploiting their ability either to stimulate the immune
system or to interfere with the UPEC ability to adhere and invade the
urothelium. Here we briefly summarize the most effective alternative
remedies to fight UP (Korbel et al. 2017).
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Among the common uropathogens associated to UTIs development,
Uropathogenic Escherichia coli(UPEC) is the primary cause UPEC strains
possess aplethora of both structural (as fimbriae, pili,curli,flagella) and
secreted(toxins,iron-acquisition systems )virulence factors that contribute
to their capacity to cause disease. Both Gram-negative and Gram-positive
bacteria as well as fungi are responsible for UTIs. Among Gram-negative
bacterial agent, followed by uropathogenic E .coli(UPEC)is the most
common causative agent, followed by uropathogenic K. pneumonia
(UPKP) (Behzadi et al. 2023).

There are many generations of antibiotics were discovered, from these
antibiotics known as carbapenems are types of highly effective
antibacterial agents that used exclusively to treat intractable or MDR-
bacterial infections). Carbapenems belong to the beta-lactam class of
antibacterial agents and the group appeared high resistance to these
antibiotics called Carbapenem resistance- Enterobacteriaceae (CRE), this
group are detected and reported around the world. Antibiotics will
continue to be an unavoidable source for the prevention of UTIs on a case-
by-case basis. However, the excessive use of antibiotics and the long-term
interference with intestinal microbiota, require to search for alternative
remedies. A plethora of molecules has been tested to reduce UPEC
infections by exploiting their ability either to stimulate the immune system

or to interfere with the UPEC ability to adhere and invade the urothelium.

Several studies report the antibacterial activity of plant extracts,
particularly in in vitro studies (Lithje and Brauner 2016). The infections
caused are more difficult to treat with a few options available to treat

bacterial infections; there are some phytochemical remain the most active
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