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Abstract

The emergence of antibiotic-resistant microbes, including urinary tract infections, poses a
significant threat to public health, making treatment increasingly challenging. Between 5™
January to 22" February, current study relied on 200 urine samples were collected from
patients at Al Sadr Teaching Hospital in Al-Basrah Province, Irag, who were suffering from
urinary tract infections (UTIs). A result of current study found that 71 (35.5%) of urine
samples from urinary tract infections patients showed positive bacterial growth. The growth
was distributed to 47 (66.2%) Escherichia coli and 24 (33.8%) of other Gram-negative
species. The diagnostic gene 16S rDNA by PCR method the results showed that all 47(100%)
E. coli isolates. Furthermore,the double-disc approximation method (DAM) showed positive
results in 44 (93.6%) E.coli isolates that produced ESBLs. While double-disc synergy test
(DDST) showed positive results in 13(27.7%) of E.coli isolates. The study also detected
Extended-spectrum B-lactamses (ESBLs) genes by PCR, amplifying the blaoxa gene in E.coli
isolates. The amplified genes' bands were characterized at approximately (619 bp) for blaoxa
and compared to the standard molecular DNA ladder at 2000 bp. The results showed that all
47(100%) E.coli isolates gave positive results for the blaoxa gene.
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Introduction:

The emergence of antibiotic-resistant microbes, including urinary tract infections, poses a
significant threat to public health, making treatment increasingly challenging [1,2].
Healthcare-related urinary tract infections (UTIs) are prevalent and significantly impact
hospitalized patients' mortality and morbidity rates, accounting for approximately 80% of
these infections [3]. Urinary tract infections (UTIs) are primarily caused by Escherichia coli,
and the emergence of ESBL-producing E. coli has significantly impacted UTIs management.
ESBLs hydrolyze B-lactam antibiotics like penicillin’s, cephalosporins, and monobactams,
rendering them inactive. Large plasmids with additional antimicrobial resistance genes host
ESBLs, limiting therapy choices [4,5].
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Gram-negative bacteria have the ability to manufacture B-lactamases with an exceptionally
broad extent, known as extended-spectrum p-lactamases (ESBLS). They mostly belong to the
Enterobacteriaceae family. blarem-1, blarem-2, and blasnv-1 B-lactamases are the sources of
ESBLs; they were initially found in Western Europe and have been reported since 1980—
1990[6,7]. blartem, blaskv, blactxm, blarer, blaves, blaces, blages, blatLa, and blaoxa are
among the nine unique structural and evolutionary families based on amino acid sequence
comparisons that include the current total of over 350 different natural ESBL variations [8,9].
Extended-spectrum B-lactamase-producing strains (ESBLS) are a result of the extensive and
frequently overuse of antibiotics such as p-lactams in the treatment of bacterial illnesses such
as urinary tract infections (UTIs) [10,11].

A class of enzymes known as ESBLs cleaves the B-lactam ring of B-lactam antibiotics,
including monobactams, broad-spectrum oxyimino cephalosporins, and penicillins, making
them inactive against bacteria that can produce ESBLs[12,13]. The blarem and blasnv,type -
lactamases, blactx-m type p-lactamases, and blaoxa type B-lactamases comprise the biggest
categories of ESBLs. These groups can be based on molecular homology or functional
features, which is important for clinical settings since it considers substrate enzyme
specificity[14]. Current study aimed to determine the frequency of ESBL-producing Gram-
negative bacteria, and the molecular identification of ESBL gene blaoxa in E. coli isolate
among UTIs patients , in Al-Basrah province ,lIraq.

Materials and Methods:
-Collection of specimens:

Two hundred urine samples from patients with urinary tract infections (UTIs) at Al Sadr
teaching hospital in Al-Basrah province, Irag, were collected between 5" January to 22"
February.

-Isolation and identification

According to [15,16], the samples were cultivated for 24h at 37°C on nutrient broth, and the
samples that gave positive results were cultivated on MacConkey agar, Eosin Methylene Blue
agar (EMB), and Hi-chrome™ E. coli agar for isolates and identity of E. coli isolates.

- DNA extraction

Genomic DNA extracted kit (Genomic DNA Extraction Kit,Geneaid, Taiwan) was used for
extracted genomic DNA from isolates according to kit protocol.

- Detection of 16S rDNA

The 16S rDNA amplification of the extracted genomic DNA, which was performed by PCR
using a specific primer that was approximately 585 bp in length, the results were compared
using a standard molecular DNA ladder (2000 bp) [17].

- Extended Spectrum p-lactamase (ESBL) identification
-Double disk synergy test (DDST)
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The CLSI recommended test used Mueller-Hinton agar plates to cultivate E.coli isolates for
extended spectrum p-Lactamase (ESBL) enzyme production. Synergy between third
generation cephalosporin 30pug disk and Amoxicillin- Clavulanate (20ug/10pg) antibiotics
was observed, and isolates with inhibition zones towards Amoxicillin-Clvulanate were
considered positive[18].

-Double disk approximation method (DAM)

Four third-generation cephalosporin and monobactam antibiotic discs, as well as
Amoxicillin-Clvulanate discs, were utilized in the investigation according to[18,19].

-Detection of ESBLs Genes

The specific primers that were utilized for amplified blaoxa gene by PCR was approximately
(619 bp) in length according to [20]. Standard molecular DNA ladder (2000 bp) was used
compare the PCR results.

Results:

The study collected 200 samples from urinary tract infections (UTIs)patients from 5" January
to 22" February. 71 (35.5%) samples showed positive growth on MacConkey agar, eosin
methylene blue (EMB), and HiChrome™ E. coli agar. Bacterial growth was distributed to 47
(66.2%) E. coli and 24 (33.8%) other Gram-negative species. 129 (64.5%) samples showed
negative results for growth. The study found significant differences (P<0.01) between E.coli
isolates compared to other Gram-negative isolates by using ANOVA test (one
way).Additionally, all 47(100%) E. coli isolates gave a positive result for the detection of 16S
rDNA in molecular weights approximately 585 bp figure (1), according to the results of
molecular diagnostics using the PCR technique, which depends on the diagnostic gene 16S
rDNA.

Figure (1): Agarose electrophoresis patterns show PCR amplified products of 16S
rDNA. Lanel:(2000 bp DNA ladder), Lane:( no. 1-6) 16S rDNA band of E.coli isolates .
using 1% agarose gel, 70V, 1h.

The study found that 44(93.6%) of E.coli isolates produced extended-spectrum [-lactamases
(ESBLs) using the double-disc approximation method (DAM), while 13(27.7%) showed
positive results using the double-disc synergy test (DDST). However, 3(6.4%) and 34(72.3%)
showed negative results using the (DAM) and (DDST) respectively.PCR was used to amplify
the blaoxa gene in E.coli isolates. The amplified genes' bands were characterized

345
http://annalsofrscb.ro


http://annalsofrscb.ro/

Annals of R.S.C.B., ISSN:1583-6258, Vol. 28, Issue 1, 2024, Pages. 343-350

Received 30 July 2024; Accepted 15 August 2024

approximately at (619 bp), the products was compared to the stander molecular DNA ladder
at (2000 bp),. According to the results, 47(100%) E.coli isolates had gave positive results for
the blaoxa gene as in figure (2).

Figure 2: Agarose electrophoresis patterns of blaoxa gene PCR amplified products.
Lane 1:(2000 bp DNA ladder), Lane:( no. 2-8) blaoxa gene bands of E.coli isolates, using
2% agarose gel, 70V, 1h.

Discussion:

According to an investigation study done in Baghdad, Iraq, E. coli is the most frequently
identified bacterial in urinary tract infections (UTIs) [21]. Also E. coli was the most common
cause of (UTIs) infections in Duhok, Iraq [22]. E. coli was also identified as the common
costive agent of UTIs by investigations carried out in Al-Basrah [23] and Zakho, Iraq [24].
Antibiotic resistance spreads due to healthcare behaviors, environmental policies, and
ineffective infection control and hygiene practices [25] The presence of ESBL-producing E.
coli isolates in Irag remains unclear, but high prevalence of community-acquired ESBL-
producing isolates has been reported in Europe, Asia, and the USA.

The current study's findings reveal that the synthesis of ESBLS is consistent with previous
investigations carried out through the studies of [26, 27, 28, 29, & 30]. While findings from
double-disc approximation techniques (DAM) [32, 33, and 34] the current study, which
identified the producer of ESBLs using the double-disc synergy test (DDST), agrees with
findings from other studies done in Nepal and India [31, 32]. The emergence of antibiotic
resistance might be multifactorial, but it is largely believed to be caused mainly by human
activity and increased antibiotic usage for human health, animal health and food production
[36]. E. coli strains have evolved to resist major classes of antibiotics such as B-lactams,
quinolones, aminoglycosides, sulfonamides and fosfomycin. AmpC-producing E. coli strains
are dominant in gut colonization of both animals and humans and environmental
contamination in developing countries [36]

Through utilizing the PCR method in current study, all 47 (100%) of the E. coli isolates in
this investigation produced positive results for the identification of the blaoxa gene.
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Statistical analysis revealed no significant differences P>0.05 between the isolates that tested
positive or negative for the blaoxa gene. present study agreed with [35,36&37]. E. coli
possesses virulence and resistance genes that are highly contagious among various types of
bacteria [38,39]. Conjugated plasmids are an important horizontally gene transferee (HGT)
agent that efficiently spreads these genes. Everyone is really at risk from these plasmids. Iraq
is a developing country in the Middle East that is facing multidrug resistance as a result of
improper use of antibiotics in humans and animals, inadequate hygiene, insufficient control
mechanisms, and restricted sales of antibiotics in pharmacies. Over the last 20 years, Iraq has
endured both military and economic crises [40,41,42].

Conclusions: Gram-negative bacteria, particularly those that produce ESBL, constitute a
concern to public health, E. coli isolates with the blaoxa gene associated to medicine
resistance show a threat to global healthcare.
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