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Abstract

The pathogenicity of K. pneumoniae bacteria is associated
with several virulence factors that allow it to evade the
host’s innate immune mechanisms. To establish
infection, K. pneumoniae must overcome mechanical and
chemical barriers and escape host humoral and cellular
innate defenses. After gaining access to the host, the
invading organisms are recognized by the immune cells. In
this study, 42 K. pneumoniae clinical specimens isolated

infection and diabetic foot ulcer. Present virulence factors of
K.pneumoniae detect by phenotypic and genotypic methods.
The K. pneumoniae isolates which were positive for various
virulence factors were as follows on Slim layer 34(80.9%),
Gelatinase 11(26.1%), Bioflim 41(97.6%), Lipase 0(0).

The genotypic detection showed that K. pneumoniae had
virulence genes and were 8(40%) for wabG and 8(40%) for
fimH.

from diabetic patients whose suffering from urinary tract
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Introduction

K. pneumoniae is one of an opportunistic pathogen causing hospital-acquired and community-acquired infections. K.
pneumoniae is a member of the family Enterobacteriaceae. It is a non-fastidious, Gram negative bacillus, which is usually
encapsulated (Bhatia et al., 2021).

K. pneumoniae grows rapidly on ordinary media and their colonies looks large pink, round, mucoid on MacConkey agar
indicating fermentation of lactose and acid production (Sharma et al., 2015) 3], presence can be in several forms, the most
important of which is soil, water, and sewage ecosystems. As for human in particular It is also found on various human body
sites and organ systems, including skin, nose, throat, and intestinal tract, as part of the natural microflora (Gomez, 2017) [,

K. pneumoniae must overcome mechanical and chemical barriers in addition to host humoral and cellular innate defenses in
order to initiate infection. After invading organisms gain entrance to the host, they become recognized by immune cells via
pattern recognition receptors, triggering the production of numerous immune mediators. (Happel, 2005) [*2.K. pneumoniae
pathogenicity is related with various virulence factors that allow it to overcome the host's innate immune defenses. K.
pneumoniae includes capsules, exopolysaccharides linked to mucoviscosity, and lipopolysaccharide adhesins, and iron uptake
systems. (kuy et al., 2017).K. pneumoniae cells within biofilms are partially protected from immune defenses (Jafari-Sales, et
al., 2020), Bacterial biofilms secrete a mixture of polysaccharides, proteins, fatty acids, and a variety of nucleic acids which is
referred to as extracellular polymeric substance or EPS (Gupta et al., 2016) 'Y, Gelatinase is an enzyme that hydrolyze gelatin
into gelatin liquefaction, gelatinase considerable as targets for drug development because of their potential role in connective
tissue degradation associated with tumor metastasis (Nursyam et al., 2018) 7],

Method

Bacteria

Different enrichment, differential, and selective media were used to culture the bacteria collected from diabetic patients
suffering from diabetic foot ulcer and urinary tract infection who attended to the diabetes center in AL-Sader Hospital/ Al
Najaf Province. After the bacteria had grown in the medium, a biochemical test was used to identify the bacterium.
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Detection of Virulence Factors

Slim layer:

Detection of Slim Layer

In Congo red agar (CRA) test, this method is described by
Freeman et al., (1989) [l an alternative method of screening
biofilm formation by klebsilla isolates; which requires the
use of a specially prepared solid medium -brain heart
infusion broth (BHI) supplemented with 5% sucrose and
Congo red. A positive result was indicated by positive result
black colonies with a dry crystalline consistency,
intermediate result Black-smooth colonies, Negative result
Red-smooth colony (Freeman et al., 1989) ["],

Detection Biofilm Formation by Micro Titer Plates
(MTP) Method

Detection of biofilm formation by tissue culture plate
method (TCP) assay according to Lizcano et al., (2010) (6],

Gelatinase Production:

Gelatinase production test was performed by inoculating
Nutrient gelatine agar with bacterial colonise and incubated
at 37 C for 1-14 days. The liquefaction media indicated the
positive result (Collee et al, 1996) .

Production of Lipase:
The production of extracellular lipase enzyme was tested on
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trypton soya agar supplemented with 1 % tween 80, after
incubation for 48 h at 37 C.

Genomic DNA Extraction:

Boiling was used to process the extracted bacteria's DNA.
Many bacterial colonies were placed in 300 microliters of
sterile TE buffer, boiled for 15 minutes at 100 degrees
Celsius in a water bath, quickly cooled to 20 degrees Celsius
for 15 minutes, centrifuged, and the supernatant was saved
for use in the later amplification operations (Shah et al.,
2017) 22,

Amplification of Genes:

The following three primers were applied to amplify the
genes of bacterial isolates DNA extracts, including fim H,
wac G, the following additions were 8 pL of master mix, 5
pL of DNA template, 1.5 pL for each primer, and 4 pL of
deionized water used in PCR. According to the
manufacturer's instructions for Promega Biosystem, the
protocol was followed. Amplification was carried out with
the following thermal cycling conditions: 3 min at 95°C, 30
cycles of 30 s at 94°C, 30 s at 60°C, and 1 min at 72°C, and
a final extension for 5 min at 72°C(fimH gene), 5 minutes of
pre-denaturation at 95°C, followed by 30 cycles: 1 minute at
94°C, 1 minute at 58°C, 1 minute at 72°C and 10 minutes of
final elongation at 72°C (wabG gene).

Tablel: Primers used in this study

Primer Type Primer sequence (5'-3") Amplicon size (pb) Size Reference
F ACCATCGGCCATTTGATAGA
wabG R CGGACTGGOAGATCCATATC 683 Ye et al, 2006 Yu et al., 2006
. F TGCAGAACGGATAAGCCGTGG
fimH R GCAGTCACCTGCCCTCCGGTA 506 Johnson, 2000

Result and Discussion

Detection Some Virulence Factors of K. Pneumonia by
Phenotypic Methods

In this study 34 (80.9%) of K. pneumoni isolates appeared
the ability on production slim layer layer by Congo Red
Agar (CRA) Assay. Our finding was disagreement with
result of Panjaitan et al(2021) [ and AlDoori et al(2020) [
whose showed 100% K. pneumonia was produce slim layer
by Congo Red Agar (CRA), and41 (97.6%) of K. pneumoni
isolates was biofilm formation, this result agree with (Cerén
et al,2022) [ whose showed 95% from K. pneumonia was
able on biofilm formation, and disagree with (Hullur et
al,2022) 41 whose showed the ratio was 54%.

Fig 1: Slim layer formation by K. pneumonia on Congo red agar
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Fig 2: Biofilm formation of K. pneumonia on microtiter plate

The results showed that (26.1%) of K.pneumonia was
produced gelatinase enzyme (Fig 3). This result differs with
the finding of study performed by (Sekowska et al., 2006,
Ramakrishnan et al., 2019) 2% 201 they have found 8.9% and
41% respectively of the isolates were positive for gelatinase
production.

The results showed that all K. pneumonia gave negative
result for lipase enzyme production. This result disagree
with (Devanathan et al., 2022) 61 who showed 56, 6% from
K. pneumonia gave positive result for lipase enzyme
production.
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Fig 3: Ability of K. pneumonia on produce Gelatinase

Table 2: Virulence factor of K.pneumonia

Virulence Factors Positive (%) Negative (%)
Slim layer 34(80.9%) 8(19.1%)
Gelatinase 11(26.1%) 31(73.8)

Bioflim 41(97.6) 1(2.3%)
Lipase 0 42(100%)

Detection Some Virulence Factors of K. Pneumonia by
Genotypic Methods

The result showed the wabG was detected in 8(40%) K.
pneumonia (Fig 4). Our result agree with (Vargas et al.,
2019) 4 who showed the wabG was 48.5% from
K.pneumoniae isolates have wabG gene. And disagreement
with (Guo et al., 2023) [*% who showed the wabG was 100%
from K.pneumoniae isolates have wabG gene.

Fig 4: Determined wabG gene regions in K. pneumoniae

While fimH gen was detected 8(40%)in K. Pneumonia wich
close to Al-Kraety et al.(2020) ™ that show 35% from
K.pneumoniae isolates have fimH gene. And disagreement
with (Hasan et al., 2022) 31 who showed the fim was 100%
from K.pneumoniae isolates have fim gene.

Fig 5: Determined fim H gene regions in K. pneumoniae
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