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ABSTRACT  

Background: In recent times, urinary tract infection (UTI) is one of the most widely recognized bacterial diseases 

all over the planet.The emergence of multidrug-resistant Escherichia coli is a major public health threat 

worldwide.Objectives: This study aims to determine the frequency of some virulence factor genes (ESBLs and MBL) 

and Antibiogram profile from the uropathogenic Escherichia coli  isolated from Iraqi Women in Diyala. Materials 

and Methods: A total 250 urine specimens from women suffering from UTI symptoms. Diagnoses were then 

confirmed using biochemical tests , VITEK-2 system and molecular screening of β-lactamases genes were done by 

PCR. Results: Conducted study  showed the most participants have  E. coli growth 53 (21. Susceptibility testing 

showed that isolates had varying levels of resistance to different antibiotics, highest resistance to ampicillin ( 94.3%), 

amoxicillin-clavulanate (92.5%), cefotaxim(90.6%), Piperacillin -tazobactam (79.2%), Piperacillin ( 73.6%), 

Ceftriaxone (75.5%), Resistance patterns for the isolates was also calculated and 22(41.5%) isolates were MDR, 29 

(54.7%) were XDR and the remaining 2(3.8% ) were MDS . Results of present study showed the positivity of E. coli 

isolates produce enzymes were (22.6%) MBL and (17.%) ESBL. The results achieved by using multiplex PCR 

revealed that 19(95%) isolates have TEM gene, while 7 (35%) isolates carried blaOXA gene. None of the 20 E .coli 

isolates had SHV gene. Results by monoplex PCR detect MBLs genes show that 4 (20%)  of isolates have VIM gene, 

while 2 (10%)  isolates carried NDM gene. Conclusion: E. coli isolates showed high resistance rates to most of the 

antibiotics tested. ESBL- MBLs producing E. coli showed high prevalence. 
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Introduction  

        Urinary tract infections (UTIs) are among one of the 

most prevalent bacterial infections contracted in both 

community and hospital settings. In individuals absent of 

anatomical or functional defects, urinary tract infections are 

typically self-limiting but have a tendency to recur[1]. 

Atimely diagnosis of UTIs is essential to alleviate symptoms 

and prevent complications. The present urinary tract 

infection screening using urine test strip analysis and 

microscopic examination exhibits inadequate diagnosis 

accuracy [2]. Escherichia coli is the primary bacterial agent 

responsible for urinary tract infections, constituting the 

majority of cases, while other bacterial species contribute to 

a lesser degree[3]. Multi-drug resistance (MDR) has 

markedly increased in community-acquired uropathogens 
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causing urinary tract infections (UTIs), predominantly 

Escherichia coli. Uropathogenic E. coli accounts for 80% of 

uncomplicated community-acquired urinary tract infections, 

particularly in pre-menopausal women [4]. Polycystic 

ovarian syndrome (PCOS) is a prevalent endocrine condition 

impacting 4–20% of women of reproductive age globally, 

contingent upon the diagnostic criteria employed[5]. The 

aetiology of PCOS remains unclear; however, factors such as 

obesity, ovarian follicle maturation, insulin sensitivity, and 

chronic systemic inflammation have been suggested as 

potential contributors[6]. Women with PCOS demonstrate 

heightened susceptibility to infections compared to those 

without the condition[7]. Metallo-beta-lactamase (MBL) 

generating Gram-negative bacteria are increasingly reported 

from many nations and have become a prevalent and 

clinically relevant mechanism of carbapenem resistance[8]. 

Pathogens that produce metallo-β-lactamase can hydrolyse 

all categories of β-lactams, including penicillins, 

cephalosporins, carbapenems, and cephamycins, with the 

exception of monobactams such as aztreonam [9].New Delhi 

Metallo-beta-lactamases (NDM) were found to be 

widespread in India among patients travelling to various 

nations[10]. Verona imipenemase (VIM) metallo-beta-

lactamases were initially identified in Japan [11]. Gram-

negative bacteria, such as ESBL-resistant forms of E. coli, 

are pivotal in the worldwide dissemination of drug-resistant 

illnesses. ESBL strains render all beta-lactam antibiotics 

ineffective, with the exception of cephamycins and 

carbapenems [12,13]. The possibility of resistance to many 

antibiotic classes poses a considerable obstacle in managing 

infections induced by ESBL strains [14,15]. Extended-

spectrum beta-lactamase (ESβL) is produced by several 

bacterial genes, with a notable increase in prevalence 

following the extensive use of the beta-lactam class of 

antibiotics in both human and veterinary medicine to combat 

numerous bacterial diseases[16]. [17] shown that the 

indiscriminate use of antibiotics resulted in the emergence of 

numerous bacterial strains resistant to beta-lactam agents. 

The prevalence of β-lactam resistance in Gram-negative 

bacteria has emerged as a significant global clinical issue, 

thereby constraining therapeutic options and diminishing the 

likelihood of identifying suitable antibiotic treatments for 

newer beta-lactam-resistant Enterobacteriaceae isolates [18]. 

Within the region of Diyala, Iraq, there is a limited amount 

of information available concerning the distribution of MBL 

and ESBL-producing isolates as well as the associated clonal 

infections. In this particular experiment, the purpose was to 

determine the extent to which MBL and ESBL genes were 

present in E. coli that had been isolated from clinical 

specimens obtained from a number of hospitals located in 

Diyala. 

Materials and Methods 

Collection, isolation and identification of clinical 

specimens  

      This study included 250 Iraqi women samples, were 

collected from women ages ranging 18 to 65  years old, 

Patients were selected from the Infertility, Al Batool 

Educational Hospital, Public Health Laboratoried Baquba 

City, and Baqubah General Hospital and have been 

investigated in this study for the collection of urine samples 

from patients. This study extended from December 2023 to 

February 2024. Two groups (PCOS with UTI and UTI without 

PCOS). Urine was collected midstream in a disposable sterile 

screw urine cap, labeled with the patient's ID, and kept in a 

cooling icebox until it was transported to the laboratory for 

diagnosis. 50 µl of each sample were cultured on Blood agar 

and MacConkey agar (Himedia/India) and placed in an 

incubator at 37 oC for 24 hours. In addition, morphological 

(gram staining) and biochemical tests, and it was confirmed 

that it was E. coli bacteria using the Vitek 2 compact system. 

Antibiotic Susceptibility Testing 

         The Kirby-Bauer method was used to evaluate the 

isolates' sensitivity to a few chosen antibiotics in accordance 

with [19]. Until the turbidity of MacFarland's standard (1.5 x 

108 cells/mL) was reached, three to five colonies grown on 

nutrient agar were transferred to tubes containing normal 

saline. The isolate was interpreted as either sensitive, 

intermediate, or resistant to particular antibiotics including of 

aminoglycosides (Amikacin (AK), Gentamicin (CN) , 

penicillins (Ampicillin AMP), Piperacillin(PRL) , 

carbapenems (Imipenem (IPM) , Meropenem ( MEM) , 

tetracyclines (Tetracycline (TE) , fluoroquinolones 

(Ciprofloxacin (CIP), Levofloxacin ( LEV), cephalosporins ( 

Cefriaxone ( CRO) , Cefoxitins (FOX) ,Ceftazidime ( CAZ) , 

Cefotaxime (CTX), (Aztreionam  ( ATM),  Amoxicillin-

Calvulanic acid( AMC) , Piperacillin-Tazobactam (TPZ), 

(Trimethoprim (TMP) by comparing the inhibition zone with 

the standards set by CLSI[20]. 

phenotypic Detection of ESBL β-Lactamase Enzymes   

          The Double Disc Synergy Method for ESBL was 

implemented as follows [21]; A bacterial suspension was 

prepared by combining bacterial colonies with 15 mL of 

normal saline, achieving turbidity that corresponded to the 
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MacFarland standard solution. A sterile cotton swab was 

immersed in the bacterial suspension and subsequently 

spread across 8.5 cm diameter petri plates containing Muller-

Hinton agar to achieve uniform growth. The dishes were 

allowed to dry and absorb the grown bacteria for 5 minutes. 

An amoxicillin/clavulanic acid antibiotic disc (30mg) was 

positioned in the center of the petri dish, while the antibiotic 

discs (Cefotaxime, Piperacillin, Cefixime) were arranged 

around it, each separated by a distance of 2cm. The zone of 

inhibition is observed with the fusion of both discs, 

Cefotaxime, Piperacillin, and Cefixime, towards the central 

disc of amoxicillin/clavulanic acid, indicating a positive 

outcome for the production of ESBL. 

Phenotypic detection of MBL  

     Imipenem-EDTA combined disc test (CDST) was 

utilised for the purpose of identifying MBL-producing 

isolates in accordance with [22].  

  

Genotyping Detection 

Extraction of DNA 

      Among fifty three E. coli isolates, only 20 XDR 

isolates have been used for genotyping study. The genomic 

DNA was isolated from bacterial growth following the ZR 

fungal/yeast/bacterial DNA MiniPrep protocol according to 

manufacturers’ instruction (ZYMO) from the USA. 

 PCR Amplification  

    The PCR amplification protocol for the genetic 

detection of local isolates of Escherichia coli All 20 XDR 

isolates were subjected to normal conventional PCR 

screening using particular primers as indicated in Table(1). 

Table (1): Primers Utilised for the Detection of ESBL 

and MBL Genes 

        Final volume for PCR mixture was 25 μl (12.5 of 

Master Mix 2x, 5 μl template DNA, 1 μl primers for each 

forward and reverse primer, finally, 5.5 μl nuclease free 

water) in uniplex PCR Eppendorf tubes but amount changed 

in multiplex PCR, mixed briefly via vortex then been placed 

in thermocycler polymerase chain reaction. The program 

used for each multiplex PCR mixture was illustrated in the 

tables (2). 

Table (2): Amplification program of primer. 

Amplified 

gene 

Initial 

denaturation 

No. 

of cycle 

Denaturation Annealing Elongation Final extension 

SHV 95°C/ 5min 35 94°C/ 45sec 62°C/90 sec 72°C/30 sec 72°C/7min 

TEM 95°C/ 5min 35 94°C/ 45sec 62°C/90sec 72°C/45sec 72°C/7min 

blaOXA 95°C/ 5min 35 94°C/ 45sec 62°C/90sec 72°C/60sec 72°C/7min 

NDM 95°C/ 5min 35 94°C/ 45sec 58°C/60sec 72°C/45sec 72°C/7min 

VIM 95°C/ 5min 35 94°C/ 45sec 52°C/60sec 72°C/45sec 72°C/7min 

 Statistical analysis 

 

Primer 

 

Oligo sequence (5'-3') 

Prod

uct size 

bp 

Anneali

ng temp°C 

 

R

e. 

SH

V 

ESB

Ls genes 

F: CTT TAT CGC CCC TCA CTC AA 

R : AGG TGC TCA TCA TGG GAA AG 
273 

62 C° 

90 sec 

2

3 

TE

M 

F: CGC CGC ATA CAC TAT TCT CAG AAT GA 

R: ACG CTC ACC GGC TCC AGA TTT AT 
445 

62 C° 

90 sec 

2

3 

blaO

XA 

F:ACACAATACATATCAACTTCGC 

R: AGTGTGTTTAGAATGGTGATC 
814 

62 C° 

90 sec 

2

3 

ND

M MBL

s genes 

F: TGGCAGCACACTTCCTATC 

R: AGATTGCCGAGCGACTTG 
488 

58 C° 

60 sec 

2

4 

VI

M 

F: AGTGGTGAGTATCCGACAG 

R: TCAATCTCCGCGAGAAG 
212 

52 C° 

60 sec 

2

4 
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       Nominal and ordinal data were described as 

frequency and percentages. The differences among 

percentages were calculated by Chi-square test at significant 

level P≤0.05. SPSS version 22.0 was depended for analysis 

current data.  

Ethical approval  

     The study was conducted with the patients' verbal and 

analytical consent prior to subject recruitment. The research 

approval number 4689, dated September 23, 2023, indicates 

that the Diyala University, College of Sciences, Department 

of Biology evaluated and approved the study protocol, 

subject information, and consent form. 

Results  

         Results of present research showed the positivity of 

E. coli was highest in UTI infected woman with PCOS 

(32.60%), following UTI infected  pregnant woman without 

PCOS (23.07%), and then infected UTI non- pregnant 

woman without PCOS (19.76%) with significant different 

(p<0.05). In contrast,  the differences among positivity of E. 

coli  within study groups was no significant  (p>0.05) (table 

3).  

Table (3): distribution of study groups according to 

bacterial growth  

     Results of conducted study  showed the most 

participants have  E. coli (21%), another bacteria (68%) and 

no bacterial growth (11%) with significant different (p<0.05) 

(table4).  

Table (4): frequency and percentages of bacterial 

growth  

Bacteria N % P value 

E. coli 53 21% 

P<0.01** 
Another bacteria  170 68% 

No growth  27 11% 

Total  250 100% 

 

Antibiogram pattern of Escherichia coli 

          Fifty-three E. coli isolates were evaluated for 16 

antibiotic discs from various classes of antibiotics using the 

disc diffusion method, revealing that the isolates exhibited 

differing degrees of resistance to the antibiotics. Results of 

current study showed the E. coli isolates scored highest 

resistance toAM( 94.3%), AMC (92.5%),CTX (90.6%),TPZ 

(79.2%), PRL( 73.6%), CRO (75.5%), and CAZ (92.5%). 

Based on sensitive, current study showed the IMP and MEM 

scored highest efficiency (69.81 %) and (84.9%) against  E. 

coli isolates. The differences among antibiotic resistance 

against E. coli isolates were significant (p<0.05) Figure (1). 

P value % E.coli 
Total 

positive 
Study groups 

P<0.001*** 19.76% 17 86 
UTI infected non- pregnant woman without 

PCOS 

P<0.001*** 23.07% 21 91 UTI infected  pregnant woman without PCOS 

P<0.001*** 32.60% 15 46 UTI infected woman with PCOS 

P<0.001*** 23.76% 53 223 Total 

 P>0.05 P value 
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Figure (1): Antibiotic Susceptibility profile of E. coli . 

AK: amikacin; CN: Gentamicin; CIP: Ciprofoloxacin; LVE: 

Levofloxacin; TE : Tetracyclin ; AMP Ampicillin: AMC 

Amoxicillin-Calvulanic acid: PRL: Piperacillin; CTX: 

Cefotaxime; CRO: Ceftriaxone; CAZ: ceftazidime;  TZP: 

Piperacillin -tazobactam; ATM Aztreionam; TMP 

Trimethoprim: MEM: meropenem; IPM: Imipenem. 

      In this investigation, antibiotic susceptibility testing 

of E. coli isolates showed that 22 (41.5%), 29(54.7%) and 2 

(3.8%) of the isolates multi drug resistant MDR, extensively 

drug resistant (XDR) and multi drug sensitive (MDS), 

respectively ( figure 2). 

 

 Figure (2): Multidrug resistance pattern of of 

Escherichia coli 

Phenotypic Detection of β-Lactamase production. 

         Results of present study showed the positivity of E. 

coli isolates produce enzymes were as following; MBL 

 

 

 

 

 

 

 (22.6%), ESBL( 17.0%), and AMPC (26.4%) compared 

to negativity (77.4%,83.0 %,73.6 %) respectively, with 

significant differences (p<0.05) (table 5). 

Table (5): frequency and percentages of β-Lactamase 

enzymes  of E. coli 
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 Value Count Percent P value 

MBL 
Negative 41 77.4% 

P<0.001*** 
Positive 12 22.6% 

ESBL 
Negative 44 83.0% 

P<0.001*** 
Positive 9 17.0% 

AMPC 
Negative 39 73.6% 

P<0.001*** 
Positive 14 26.4% 

 

Molecular Characterization of ESβL genes SHV, TEM 

and   blaOXA 

       This study was carried out in order to detect ESBL 

genes in 20 extensively drug resistance   E .coli isolates. 

ESBLs genes SHV, TEM and   blaOXA was screened by 

Multiplex PCR technique. The results of gel electrophoresis 

for PCR product by using specific primers for this genes 

showed that 19(95%) isolates were positive for TEM gene as 

shown in Figure (3,4). Results revealed that TEM gene was 

the most spread gene.While The results of current study 

showed that 7(35%) isolates were positive for blaOXA gene as 

shown in Figure ( 3,4 ). Noteworthy,  none of the 20 

extensively drug resistance E .coli isolates had SHV ESBL 

gene. 

 

Figure(3): Agarose gel electrophoresis of E .coli (1.5% 

agarose,70v/cm2  for 90 min) for blaOXA gene (814 bp 

amplicon) ;  TEM gene (445 bp amplicon) and SHV gene 

(273 bp amplicon)  respectively. Lane M represent M100bp 

DNA Ladder, lanes 1-7 and 10-11 (- + - ) , lanes 8-9 and 12 

(+ +-). 
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Figure(4):Agarose gel electrophoresis of E .coli (1.5% 

agarose,70v/cm2 for 90 min) for blaOXA gene (814 bp 

amplicon) ; TEM gene (445 bp amplicon) and SHV gene 

(273 bp amplicon)  respectively. Lane M represent M100bp 

DNA Ladder, lanes 15,16 and 17 (- + - ) , lanes13-14 and 18-

19 (+ + -), lane 20 (- - -) 

 

 

Molecular Characterization of MBL genes VIM and 

NDM  

     Among extensively drug resistance E .coli twenty (20) 

isolates the results achieved by using PCR revealed that 4 

(20%)  of isolates have VIM gene as in Figure (5), while 2 

(10%)  isolates carried NDM gene Figure (6,7). 

 

Figure (5): Agarose gel electrophoresis of E. coli (1.5% 

agarose,70v/cm2  for 90 min) for VIM gene (212 bp 

amplicon). lane M represent M100bp DNA Ladder, lanes 

2,3,6 and 12 Positive for VIM gene . 
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Figure (6): Agarose gel electrophoresis of E. coli (1.5% 

agarose,70v/cm2  for 90 min) for NDM gene (488 bp 

amplicon). lane M represent M100bp DNA Ladder, lanes 9 

(Positive for NDM gene) , 1-8 and 10 (Negative for NDM 

gene). 

 

Figure (7): Agarose gel electrophoresis of E. coli (1.5% 

agarose,70v/cm2  for 90 min) for NDM gene (488 bp 

amplicon). lane M represent M100bp DNA Ladder, lanes 19 

(Positive for NDM gene) , 11-18 and 20 (Negative for NDM 

gene). 

 

 

 

Comparative of VIM, NDM  genes  with  phenotyping 

detection of MBLs 

   Findings  of present study showed there is no significant 

differences (p>0.05) between VIM, NDM  genes  with 

phenotyping detection of MBLs of E. coli (table 6). 

Table (6): comparative of VIM, NDM  genes  with  

phenotyping detection of MBLs  
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MBLs genes 
MBLs 

Total P value 
negative positive 

VIM 

negative 
N 14 2 16 

P<0.01** 
% 87.5% 50.0% 80.0% 

positive 
N 2 2 4 

% 12.5% 50.0% 20.0% 

NDM 

negative 
N 14 4 18 

P>0.05 
% 87.5% 100.0% 90% 

positive 
N 2 0 2 

% 12.5% 0.0% 10% 

 

 

                    Figure( 8): Comparative of SHV, TEM, 

BlaOXA genes  with ESBL   

   Comparative of VIM, NDM  genes  with  

phenotyping detection of ESBLs 

             Outcomes  of current  study showed there is no 

significant differences (p>0.05) between SHV, TEM and 

BlaOXA genes  with ESBL of E. coli . In contrast, present study  

 

 

 

 

 

 

 

 

 

 

 

 

showed ESBL scored highest positivity (100.0%) in E. 

coli isolate than not has blaOXA gene compared to isolate has 

gene (0.0%) with significant differences (P<0.05) (table 7). 

 

Table (7): comparative of SHV, TEM, BlaOXA genes  

with ESBL 
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ESBL genes 
ESBL 

Total P value 
negative positive 

SHV negative 
N 14 6 20 

1.00 
% 100.0% 100.0% 100% 

TEM 

negative 
N 1 0 1 

P>0.05 
% 7.1% 0.0% 5% 

positive 
N 13 6 19 

% 92.9% 100.0% 95% 

blaOXA 

negative 
N 7 6 13 

P<0.05* 
% 50.0% 100.0% 65% 

positive 
N 7 0 7 

% 50.0% 0.0% 35% 

 

 

Discussion 

     Urinary tract infections are a primary source of 

morbidity and significant healthcare costs across all age 

groups. Young, sexually active women are more susceptible, 

however additional factors obviously play a role. At-risk 

populations comprise the elderly and individuals utilising 

genitourinary devices or catheters. Urinary tract infection 

(UTI) constitutes a major public health issue impacting 

millions annually. The study results indicated that 53 subjects 

(21%) experienced growth attributed to E. coli. This aligns 

with the results of an Iraqi investigation, which indicated that 

20% of Gram-negative isolates were E. coli [25]. E. coli are 

the primary bacteria responsible for urinary tract infections, 

as indicated by the current study, which corroborates several 

studies showing a high incidence of E. coli in Duhok city and 

Babylon, Iraq [26,27]. The results indicated that E. coli was 

detected in urinary tract infections (UTIs) among pregnant 

women without polycystic ovary syndrome (PCOS) at a rate 

of 23.07%, compared to 19.76% in non-pregnant women 

without PCOS, with a statistically significant difference 

(p<0.05). The findings of the current study align with those 

of Simba et al. (2022), which indicated a prevalence of 23.5% 

in Kenya [28]. Another study in Baghdad, Iraq indicated that 

E. coli is the predominant uropathogen in individuals with 

PCOS, accounting for 42.8% of UTIs, compared to 44.4% in 

those without PCOS [29].  

      A study by Tahir (2022) found a substantial (p < 0.05) 

incidence of urinary tract infections (UTIs) among pregnant 

women compared to non-pregnant women, with the highest 

percentage of patients in the age bracket of 36-45 years. In 

relation to identified gram-negative bacteria in pregnant 

women, E. coli accounted for 40.8% [30]. The results of the 

current research indicated that the prevalence of E. coli was 

highest in women with urinary tract infections and polycystic 

ovary syndrome (PCOS) at 32.60%. These findings align 

with those of [31] who reported that E. coli isolates 

constituted 22 (36.67%) of the most prevalent isolates in 

women with PCOS.  

     The results of the current study indicated that the E. coli 

isolates exhibited the highest resistance to the penicillin group, 

specifically ampicillin (94.3%). This percentage aligns with a 

prior study conducted in Iraq [32]. Additionally, 92.5% of the 

isolates demonstrated resistance to Amoxicillin+Clavulanic 

acid, consistent with findings from another study [33]. The 
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increased resistance may be attributed to the production of 

beta-lactamase enzymes by the majority of E. coli isolates. The 

resistance percentages differed within the cephalosporin 

group, with ceftazidime at 92.5% and cefotaxime at 90.6%. 

The findings of the current study align with those reported by 

[34]. The results demonstrated differing degrees of resistance 

across the isolates. Resistance rates were notably high for 

ampicillin (92.6%), amoxicillin (93.6%), ceftriaxone (88.9%), 

and ciprofloxacin (82.4%), while lower resistance rates were 

recorded for meropenem (8.2%) and imipenem (12.4%). The 

current study concurs with [35] regarding Al-Diwaniya, Iraq, 

indicating that E. coli had a strong resistance profile to 

ampicillin (97.9%) and ceftriaxone (81.3%), while 

demonstrating significant susceptibility to meropenem 

(97.9%) and amikacin (97.6%). 

      In this study were showed the IMP and MEM scored 

highest efficiency(69.81 %) and (84.9%)  against  E. coli 

isolates , the result agree  with study by [36] showed the 

highest levels of sensitivity were found for Meropenem 

(97.3%) and Imipenem (95.6%). Results  showed 41.5% E.coli 

strains showed multidrug-resistant (MDR), 54.7% extremely-

resistant (XDR) and 3.8% multidrug-sensitive (MDS) ,but not 

found pandrug-resistant(PDR). The current study’s findings 

corresponds with what was found by [37] that found  the total 

multi-drug resistant (MDR) strains that formed (46.4%) and 

the extensively-drug resistant (XDR) strains (25.4%).  While 

current study disagree with by [38] that show 92.7% of UPEC 

strains showed multidrug-resistant (MDR) , 6.7% extremely-

resistant (XDR) and 0.6% pandrug-resistant PDR. Also 

disagree with study [39] that found 37 (88.09%) were found to 

be MDR while 5 isolates (11.90%) were XDR. Results of 

present study showed the positivity of E. coli isolates produce 

enzymes were as following; MBL (22.6%), ESBL( 17.0%), 

this results agree with study by [40] that Results  15% of 

isolates tested positive for ESBL enzymes. Another study were 

found  ESBL was produced by 37% of the isolates [41]. In 

study by [42] The prevalence of ESBLs in the E. coli isolates 

was 41%.  

     The results achieved by using PCR revealed that 4 (20%)  

of isolates have VIM gene as while 2 (10%)  isolates carried 

NDM gene. This study agrees with [43] results for the VIM 

gene showed 19 (23.75%) positive isolates of E. coli, this 

result close with  study by [44]  that found the most prevalent 

MBL gene in this study is the blaVIM gene (18.8%) which 

mediate MBL production in Gram negative bacteria . The 

results of study by [45] that found of resistance genes have 

appeared in two isolates that have the resistance gene blaVIM 

(5%) and one isolate has blaNDM genes (2.5%). 

      ESBLs genes SHV, TEM and   blaOXA showed that 19(95%) 

isolates were positive for TEM, 7(35%) isolates were positive 

for blaOXA gene Noteworthy,  none of the 20 extensively drug 

resistance E .coli isolates had SHV ESBL gene, it is agree with 

study by[18] showed that  blaTEM gene was 93%,while  

blaOXA and blaSHV were the least common, at 10% and 6%, 

respectively. While this study disagree with study by  [26] 

show blaSHV (12.5%), blaTEM  (6.3%) for E. coli isolates. 

another study that found TEM gene (46.2%) and the SHV gene 

(17.2) [46]. In the study by [24] found all ESβL producing 

uropathogenic E. coli phenotypically by conventional PCR. 

The result showed that blaTEM,  blaSHV genes were 46 

(95.83%), 39 (81.25%) respectively . 

Conclusions 

    The present study concluded high prevalence of 

uropathogenic Escherichia coli (UPEC) with Multidrug-

resistant (MDR) isolated from urinary tract infection in Diyala 

province – Iraq. This study concluded that there is high 

prevalence of MBL and ESBL producing E. coli in our clinical 

settings. Therefore, the detection of blaVIM and blaNDM, 

SHV, TEM, BlaOXA positive E. coli isolates in this study 

indicates importance of strengthening surveillance to prevent 

the nosocomial infection and dissemination of bla genes in 

Diyala. 
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