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Abstract

Background: E. coli is nosocomial bacteria which leading infections of the urinary tract in the patients
with cancer. The emergence of B-lactam-resistant strains is a major source of concern in UTI treatment.
resistant to B-lactam E. coli is becoming more of an issue everywhere, including in Irag. The study
estimate 3 -lactam-resistant E. coli prevalence in Basrah province/ Iraqg.

Methods: The isolated uropathogens were detected by Vitek®2 technique, and the E. coli sensitivity to
antibiotics was assessed. Additionally, E. coli were examined using the DAM and DDST techniques,
and polymerase chain reaction (PCR) was used to find the main [ -Lactamase genes blaTEM, blaOXA,
blaCTX-M, and blaSHV.

Results: The urine samples were collected from patients with cancer (120) from Basrah center of the
Oncology Al-Sader Teaching Hospital, who were suspected with UTIs. Biochemical tests used to
identify bacterial growth have revealed a variety of bacterial species, with E. coli isolates accounting
for the majority of cases (53.6%) and the other types (19.34%), respectively. The findings of this
investigation revealed that among (n=22) E. coli isolates, thel2 (54.55%) of the isolates produced
extended spectrum-lactamases (ESBLs) with positive results. While employing the double-disc
approximation method, the results for the 10 (45.45%) isolates showed no evidence of ESBL
production. Polymerase chain reaction and double-disc synergy were used to detect the TEM, CTX-M,
SHV, and OXA genes encoding ESBL. The percentage of genes found in the isolates under study were
(100%), (31.8%), (100%), and (100%), respectively

Conclusions: There is a spread of multiple types of ESBLs E. coli from UTIs cancer patients in Basra
hospitals, and the isolated E. coli have a high ability to produce ESBLs against the third generation of
cephalosporins and monobactam antibiotics.
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Introduction

Immunodeficiency in cancer patients is a common problem, and it puts them at a higher risk
of contracting various infections due to the treatment or the itself cure [ 2 31, The urinary
tract infection is associated with the cancer (. UTS are commonly caused by bacteria, which
arise when there are more than 100,000 colony-forming units in 1 mL of urine, but they can
also be caused by viruses and fungi, such as candida. All the types of the bacteria can cause
infection, which is followed by clinical signs -1,

UTI is caused common by Enterobacteriaceae, with uropathogenic Escherichia coli (UPEC)
at 80-90% of all infections [ &, Followed by K. pneumonia, Staph. spp., Candida spp., E.
faecalis, Streptococcus, Proteus mirabilis, and P. aeruginosa, respectively Pl. UPEC vary
from commensal strains in that they have gained virulence and resistance determinants
through plasmids, bacteriophages, pathogenicity islands, or transposons' DNA horizontal
transfer, allowing them to colonize the urinary tract effectively and cause a wide range of
diseases 1. One of the most serious dangers of the twenty-first century is third-generation
resistant Enterobacteriaceae, which includes Enterobacteriaceae that produce ESBLs.
According to WHO 1%, The presence of genes that produce B-lactamase enzymes in Gram-
negative bacteria is mechanisms of antibiotic resistance 3. Extended-spectrum B-lactamases
(ESBLs) hydrolyze many pB-lactam antibiotics, causing failure in the bacterial infections
treatment 12131,
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Materials and Methods

Collection of specimens

The study was done (October 2021 to January 2022), by
taking the urine samples (120) were obtained from cancer
patients at the Oncology Al-Sader Teaching Hospital's
Basrah center, with patients in age (18-84) years old and
suspected of UTIs. The samples were given to 50 (41.7%)
men and 70 (58.3%) women.

Isolation and identification

All the E. coli isolates were detected based on Forbes et al.
[141 and Harley and Prescott 1%, the step (1) and (2) are
involved the identification by Vitek.

resistance was

Antibiotic sensitivity test: B-lactam
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diagnosed by Aztreonam (30pg) Amoxicillin- Clavulanate
(30pg) Cefotaxime (30pg) Ceftazidime (30pg) and
ceftriaxone (30pg) (Liofilchem com.) disc according to the
method of (16-17) (the Vitek®2 techniques was used to
detect the antibiotic susceptibility of isolates.

Molecular Detection

DNA Extraction

DNA was extracted from E. coli isolates by DNA kit
(Geneaid). By using agarose, DNA bands were determined.

PCR for the Detection of p-Lactamase genes

Detection of f-Lactamase genes was done by primers using,
it designed for blarem, blaoxa, blasky, blacrxwm, and, The
primers we are provided by (Macrogen, Korea) Table (1).

Table 1: The used primers for B-lactamase genes

Primers DNA Sequences (5'-3") Product size bp Reference
bla rem F CATTTCCGTGTCGCCCTTATTC 800 18
R CGTTCATCCATAGTTGCCTGAC
blasny F AGCCGCTTGAGCAAATTAAAC 713 18
R ATCCCGCAGATAAATCACCAC
blacrx F CGCTGTTGTTAGGAAGTGTG 754 19
R GGCTGGGTGAAGTAAGTGAC
blaoa F ATATCTCTACTGTTGCATCTCC 619 20
R AAACCCTTCAAACCATCC

PCR amplification

PCR was done in volume of 251, 1 F and 1 R primer, DNA
template (2), nuclease-free water (8.5), PCR master mix
(12.5) (Promega/USA). PCR device (Bioneer/Korea) set up
for DNA amplification, as the followed stages: the initial
denaturation and denaturation are done at 94 °C, for five
min and half min respectively, the annealing (at 60 °C,
blaTEM; 58 °C, blaSHV; 56 °C, blaOXA;60 °C, blaCTX-
M-1) for 35 sec, and the extension for half minute at 72 °C,
the final extension for nine min at 72 °C (19-21-22)

Results
The urine sample (120) was taken from the patients with
cancer at age (18-84), who have UTIs. The samples were

distributed to 50 (41.7%) males and 70 (58.3%) females.
The positive urine samples were 41/120 (34.2%), while the
negative culture were 79 (65.8%). The bacterial
Identification are done by the biochemical tests, E. coli was
most frequent 22 (53.65%), as for the other types, it was 19
(46.34). The current study's findings revealed that (n=22) E.
coli isolates The 12 (54.55%) isolates developed ESBLs,
and the results were positive. While DAM and DDST
method demonstrated negative results for ESBLS generated
in the 10 (45.4%) isolates (Figure 1)

PCR technology was detecting the TEM, SHV, CTX-M, and
OXA genes encoding ESBL The genes percentage of E. coli
were (100%), (31.8%), (100%), and (100%), respectively.
figure (2).

10

postive cratria for ESBLs

Negative cratriafor ESBLs

Fig 1: Using (DAM) and (DDST), E. coli produces both (+) and (-) for extended-spectrum P -lactamases (ESBLS)
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Fig 2: PCR for the Detection of B-Lactamase genes, shows PCR products of B-Lactamase genes. Lane L: ladder, A: TEM bands of E. coli
Lane: (no. 1-9), B: SHV band of E. coli. Lane: (no. 1-7), C: CTX-M bands of E. coli Lane: (No. 1-9) D: OXA bands of E. coli Lane: (no. 1-9)

Discussion

Due to their immunosuppression, cancer patients are more
likely to get life-threatening opportunistic infections. Due to
excessive antibiotic use and lengthy hospital stays [2,
Because of their chronic immunosuppression, illnesses are
associated with in the cancer ¥, Our results are included that
E. coli was common bacteria in UTIs at (53.65%). which is
consistent with the previous study. by Al-naimi, & Abbas
(21 The study reported the results as follows; E. coli 21
(31.82%) isolates the present study agreed with Shrestha et
al. 1, E. coli was most rate bacteria (58%). Also agreed
with Islam et al. 1, who observed E. coli, 53%. One reason
for E. coli dominance over other bacterial species that cause
UTls is that it is part of the normal flora in the intestines,
where it can enter the urinary tract and cause infection due
to its possession of virulence factors such as biofilm,
fimbria, adhesins, alpha-hemolysin, iron acquisition
systems, and cytotoxic necrotizing factor as well as genes
that rendered it resistant to antibiotics. Almost all B -lactam
antibiotics (61,

B -lactamase is a key virulence factor that aids in the
destruction of lactam ring in some antibiotics, increasing
antibiotic resistance and virulence in E. coli 28, The
findings of the present investigation concur with those of a
study conducted in Egypt by Hassuna et al. 18 who
discovered that ESBL isolates rate was (59.7%). The present
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study came close to the study of Belete %, discovered that
66.7% of their isolates in Ethiopia produced ESBLs. While
Pandit et al. 4 found that ESBL production was at (40.3%),
and the current study did not accord, in current study, the
widespread use of antibiotics and the haphazard
administration of antibiotics may be to blame for the high
prevalence of third-generation cephalosporin resistant
isolates. Because ESBL- E. coli increases hospital
expenditures and decreased treatment options, it is vital to
stay current on any locality's resistant pattern for offer
appropriate antibiotic therapy [F2. E. coli get resistance
genes and virulence genes horizontality. One of the most
significant HGT agents, conjugative plasmids, may spread
effectively and widely among many bacterial species.
Plasmids with both virulence and antibiotic resistance genes
are severe hazard to public health 33,

One of Middle Eastern nations categorized as developing is
Irag. The resistant genes are spread in the environment,
animals and human. Many factors contribute to the spread of
multidrug resistant bacteria, including: In drug stores, the
sale of antibiotics is not limited, and customers are able to
purchase them off the shelf. Due to inadequate sanitation,
lax control measures, and inappropriate use of antibiotics in
animals and humans, Iraq is experiencing significant and
worrying levels of bacterial drug resistance. Iragq also
experienced economic and military crises throughout the


https://www.biochemistryjournal.net/

International Journal of Clinical Biology and Biochemistry

past 20 years, which resulted in significant population shifts
between Iraqi cities and its neighbors. These national issues
contributed to a loss of control over sanitary measures and
the prevention of infectious disease transmission 431,
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