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Abstract

Acinetobacter baumannii has grown to be a major source of worry. It has gained particular notoriety
in the recent desert conflicts in Irag, eaming the nickname "Iragibacter." Although most A.
baumannii infections have been studied in the context of pneumonia and bloodstream infections.
Urinary tract infections (UTls) are occasionally caused by A. baumannii . Three hundred and forty-six
urine samples were collected from several Baghdad hospitals in Karkh. Samples were taken from
different ages and genders. This study has been done during the period from the first of November
2021 to the end of March 2022. Among all 3466 urine samples with positive culture, only 14 cases
revealed Acinetobacter baumannii isolates (about 4%) , the isolates of positive cultured urine were
identification by conventional methods for identifying Acinetobacter baumanniii (i.e. Iragibacter). The
non-lactose and partially lactose fermenting colonies on MacConkey agar and non-hemolytic vague
creamy colonies on blood agar, and cultured on CHROM agar selective medium for A.baumanniii,
and the isolates were definitely identified by using the VITEK- Toll like receptors 2(TLR2) and Toll
like resptors 4 ( TLR4) concentration in urine was estimated by specific commercial sandwich enzyme-
linked immune sorbent assay ELISA kit . The present results demonstrated that the TLR2 level
elevated in urine of patients in comparsion to control with a high statistical significance The current
results also showed that TLR4 concentration in urine of patients was slightly elevated with non-
significant difference .
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Introduction

Acinetobacter baumannii is a gram-negative
coccobacillus initially considered to be an
opportunistic pathogen, which plays a vital role as a
major cause of healthcare-associated infections. In
recent years, 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). Acinetobacter baumannii
strains have the ability to colonize several ecological
niches including soil, water, and animals, including
humans. They also survive under extremely harsh
environmental conditions thriving on rare and
recalcitrant carbon compounds (Yakkala et al., 2019).
Acinetobacter baumannii is frequently described as
the etiologic agent for ventilator-associated
pneumonia, urinary infections, wound infections, and
bloodstream infections (Yadav et al., 2020).

In conflict zones, Acinetobacter baumannii has
grown to be a major source of worry. It has gained
particular notoriety in the recent desert conflicts in
Iraq, earning the nickname "lragibacter." Particularly
among US Army personnel, high rates of multi drug
resistant (MDR) bacteremia have been reported.High
rates of MDR bacteremia have been reported,
particularly among US Army personnel. Urinary tract
infections (UTls) are occasionally caused by A.
baumannii, particularly when indwelling urinary
catheters are used (Dijkshoorn, L. et al.,2007), and
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one study found that A. baumannii was responsible
for 1.6 percent of ICU-acquired UTls (Gaynes, R. et
al.,2005). Mediated innate immune response in the
urinary tract includes various resident and recruited
cells that express a wide range of pattern recognition
receptors (PRRS)such as toll-like receptor 2 (TLR2),
Toll-like  receptor 4  (TLR4).Uropathogenic
microorganisms can occasionally enter the human
urinary tract successfully despite the presence of
robust barriers created by urothelial cells. The innate
immune responses will be triggered by the entry of
uropathogenic microorganisms into the urinary tract
through expression of the associated TLRs in the
urothelial cells of the bladder (cystitis) and kidneys
(nephritis). Therefore, the release of chemokines,
interferons, interleukins, antimicrobial agents, and
proinflammatory cytokines are just a few of the
cascading reactions triggered by the expression of
related TLRs (Behzadi & Sirmatel, 2009).

Host Innate Immune Responses to
Acinetobacter baumannii

Generally speaking, A. baumannii poses no threat to
healthy people, but it can seriously infect patients who are
immunosuppressed or in intensive care. In experiments,
the host immune system identified A. baumannii very
quickly after infection (within hours), which significantly
influenced the outcome of the infection for the host (Harris
etal., 2013; Bruhn et al., 2015). By interacting with the host
pattern recognition receptors (PRRs), A. baumannii
infection activates the host's innate immune responses.
This results in the production of proinflammatory
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cytokines and chemokines as well as the local recruitment
of macrophages and neutrophils (Garcia-Patino et al.,
2017, Wong et al., 2017). When dealing with highly
virulent strains of A. baumannii, those reactions might not
always be sufficient to control the infection. Additionally,
in order to successfully infect the host, A. baumannii may
manipulate the host's immune system.

Receptors for Pathogen Pattern
Recognition

The majority of innate immune cells express proteins
called pattern recognition receptors (PRR). By sensing and
identifying both damage-associated molecular patterns
(DAMPs), which are composed of host cell components
released during infection-induced cell damage or death,
and pathogen-associated molecular pattern (PAMP)
components, such as lipopolysaccharide (LPS), OMVs,
and capsule, PRRs play a crucial role in the host innate
immune system. Specific PAMPs of A. baumannii are
recognized by host innate immune cells via membrane-
bound PRRs like Toll-like receptors (TLRs) and cytoplasmic
PRRs like nucleotide-binding oligomerization domain
(NOD)-like receptors (NLRs) (Chen, W.,2020).

Toll-Like Receptors

One of the most important membranes bound PPRs
is TLR and are a key component in launching an
innate immune response to the microbial challenge,
TLR4 and TLR2 are recognized as specific receptors
for components of Gram-negative and Gram-
positive bacteria, respectively (Nanda, J., et
al.,2006). As a Gram-negative bacterium, A.
baumannii interacts with host cells mainly by
engaging TLR2 and TLR4, with CD14 as a co-
receptor (Garcia-Patino et al., 2017; Wong et al,,
2017; Morris et al., 2019).

TLR4

TIr4 is the key receptor for host recognition of Gram-
negative bacteria, including A. baumannii. TLR4
interacts with the lipid A moiety of LPS, the major cell
wall component of Gram-negative bacteria. the studies
have confirmed the important role of TLR4 in the host
innate defense against respiratory and systemic A.
baumannii infection (Knapp et al., 2006; Lin et al., 2012;
Wang et al., 2016; Peng et al., 2018; Zhang et al., 2018).
Virulent A. baumannii strains shed more LPS during
bacterial replication than less virulent strains, which
resulted in  enhanced TLR4 activation and
hyperinflammatory response (Lin et al., 2012).

TLR2

TIr2 senses bacterial lipoproteins, peptidoglycan, and
mycobacterial lipoarabinomannan. (Kim et al., 201) .

Material and method

fourteen isolation of A. baumannii were used in this study
Isolation and identification of
Acinetobacter baumannii

isolates urine was identification by conventional
methods for identifying Acinetobacterbaumannii
(i.e. Iragibacter). The non-lactose and partially
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lactose fermenting colonies on MacConkey agar and
non-hemolytic vague creamy colonies on blood agar
. These colonies were then cultured on CHROM agar
selective medium for A.baumannii. Finally, the
isolates were definitely identified by using the VITEK-
2 system. which is also used for detection of
antibiotic sensitivity .Urine sample were stored at
freezer (-12 to-16c) to be used for assessment of
TLR2 and TLR4 by using the ELISA Technique (
Sandwich Method ) later

Immunology method

Measurement Human Toll-Like Receptor 2 (TLR2)
and Toll like receptor 4 (TLR4) in urine by the
quantitative  sandwich ~ enzyme immunoassay
technique Antibody specific for TLR2 &TLR4 ELISA
Kit using ELISA. isolation of A.baumannii (i.e.14)
Compared with control (non-infection ) (i.e.12) in
both (TLR2&TLR4) and this Compared with anther
bacterial infection.

Results and Discussion

Assessment of TLR2 & TIR4 in urine

It was confirmed by the discovery of TLRs as a
component of innate immunity and their function in
host defense that innate immunity operates through
more complex mechanisms than previously thought.
TLRs are widely expressed in both immune and non-
immune cells and are regarded as the nerve center
of the immune response (K. Takeda, T. et al.,2003;
Y. Tabel et al 2007 ) .

Recent research on TLR polymorphism in human
patients provide evidence that TLRs play a
significant role in the host's resistance to A.
baumannii infection. (He et al., 2016; Chatzi et al.,
2018).

TLRs are primarily expressed on cells with a high
chance of coming into contact with microbes , and
each TLR type recognizes a distinct set of PAMPs.
A. baumannii, a Gram-negative bacterium , primarily
engages TLR2 and TLR4 in its interactions with
host cells, with CD14 serving as a co-receptor
(Garcia-Patino et al., 2017; Wong et al., 2017; Morris
etal., 2019).

TLR2 and TLR4 appear to have a connection to UTI.
Lipopeptides,

peptidoglycans, and lipote ichoic acid in Gram-
positive bacteria, as well as lipoproteins in
mycoplasmas and mycobacteria, are just a few
examples of the various microbial components that
TLR2 recognizes and interacts with. The
lipopolysaccharide (LPS) signaling receptor, on the
other hand, is TLR4 .

it has been determined that certain TLRs play a
crucial role in the host's innate immunity against A.
baumannii infection:

Assessment of TLR2 in urine

Detection of TLR2 in urine by ELISA kit showed that
there is a highly significant increase of mean value of
A. baumannii group in compare with that of control
group(Table1)
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Study groups Mean + SD SEM | T-test 95% Cl P- value
A. baumannii infected cases 2.534 = 1.988 | 0.531
2.8927 | 24 0.47817 to 2.85973 0.008*
Control (non- infected) cases 0.865+0.139 | 0.04
* Highly Significant

The mean value of TLR2 for other gram-negative
bacilli group differs non-significantly in compare with
that of control group (table1).

TLR 2 detects mycobacterial  lipoarabinomannan,
peptidoglycan, and bacterial lipoproteins TLR2's
function in the host's innate immune response to A.
baumanniiis less clear than TLR4's. (Knapp et al 2018).

Study groups Mean + SD

In current results the TLR2 was measured for all (14)
isolates of A. baumannii and it was compared with
control (uninfected ) samples (i.e. 12) sample.

The results showed that the percentage of TLR2 in
UTls caused by A.baumanniwas highly significant .(p
<0.001) , parable due to the effect of capsule in all
of isolates in current study .

Other gram-negative infected cases 1.637 = 1.519

Control (non- infected) cases

0.86533 + 0.13961

SEM | T- test 95% ClI P- value
0.406
T 1.7483 |24 | -0.13932to 1.68294 0.0932

On comparison between other gram negative
bacterial infection of urine sample and control (non-
infection), the TLR2 was measured for (14) isolates of
(i.e. E.coli, Enterococcus faecalis and Klibsela ) and
it was compared with control (uninfected ) samples
was (i.e. 12) sample

Although that the mean rate of TLR in UTls caused
by Other gram negative infection was slightly
elevated, it was statistically non-significant .

This ensures of TLR2 in gram-negative bacteria goes
with (AL- Swadi,2020), also coincident with the result
of (Karanareu et al. 2016)

Assessment of TLR4 in urine

Detection of TLR4in urine by ELISA kit showed
that there is a non- significant increase of mean

value in compare with that of control group.
(Table3)

Study groups Mean + SD | SEM 95% CI P- value

A. baumannii infected cases 1.141 = 2.571 | 0.687
0.7414 24 -1.02334 to 2.17077 0.4656

Control (non- infected) cases 0.567 £ 0.790 | 0.228

The primary receptor for Gram-negative bacteria,
such as A. baumannii, to recognize their hosts is TIr4.
The main part of Gram-negative bacteria's cell wall,
the lipid A moiety of LPS, and TLR4 interact (Kim et
al., 2013).

In this study, the TLR4 has measured for all (i.e. 14)
isolates of A. baumannii and it was compared with
control (uninfected) samples (i.e. 12) sample.

Mean = SD

Study groups

The mean value was increased in the study group
non-significantly, probably due to the effect of the
capsule in all of the current isolates, which
sequestered the immunology reaction with
A.baumannii.

The mean value of TLR4 for other gram-negative
bacilli group compared with that of control group as
the showed in (table 4).

0.55800 = 0.57844

Other gram negative infectedcases

0.57583 £ 0.78883

Control (non- infected) cases

SEM 95% ClI
0.154

0.0664 | 24| -0.57235 to 0.53668 0.9476
0.227

On comparison between other gram negative
bacterial infection of urine sample and control (non-
infection), the TLR4 was measured for (i.e. 14) sample
of (E. coli, Enterococcus faecalis and Klibsela ) and it

was compared with control (uninfected ) samples was
(i.e. 12) sample.

There is no significant difference between mean
TLR4 Other gram-negative infection and control
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group although mean the level of TLR4 was higher.
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