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ABSTRACT

Received: 04 Feb 2019 [XTSE Escherichia coli is one of the most important causes of hospital-acquired and community-acquired

Accepted: 14 Oct 2019 ©infections in humans and can easily gain resistance to antibiotics consumed by humans and animals.
Available Online:010ct2020 :  The main objectives of this study were to assess antibiotic resistance outlines and detection of antibiotic
 resistance and virulence genes, including the bla,,,,and pap among the E. coli isolates recovered from
the urine of patients referred to Shaheed Madani Hospital (Bejestan, Northeast of Iran).
This cross-sectional study was conducted from April 2016 to March 2018. A total
of 100 non-duplicate isolates of E. coli were recovered from the urine of patients referred to Shaheed
Madani Hospital (Bejestan, Northeast of Iran). Antimicrobial susceptibility test and extended-spectrum-
beta-Lactamases (ESBLs) production were performed according to Clinical and Laboratory Standards In-
stitute (CLSI) guidelines. The polymerase chain reaction was carried out for the detection and distribution
of the pap virulence gene and bla_, ,, antibiotic resistance gene.
[FIEMEE About 100 E. coli isolates were recovered from the urine sample of patients (21 male, and 79
female). Carbapenems were the most effective antibiotic against isolates. Four strains (4%) were resis-
tant to colistin. Twenty-seven strains (27%) were ESBL-positive. Carbapenems were the most effective

Key words: antibiotic against ESBL-positive strains. Also, 82% and 89% of isolates were bla ,, ., and pap gene positive,
Escherichia coli, : respectively.
Virulence determi- [T This study has shown that ESBL-positive strains with a high level of drug resistance and vir-
nants, Antimicrobial ¢ ulence factors are a potential risk for hospital wards. Colistin resistant isolates found in our study are
resistance : quite alarming.
Version English which is of great clinical importance. Escherichia coli is the
most common genus in the family of Enterobacteriaceae. E.
1. Introduction coli is a facultative anaerobe bacterium and part of the nor-
mal intestinal flora in humans and warm-blooded animals.
he bacterial family of Enterobacteriace- Still, some species cause diseases such as pneumonia, gas-
ae is the largest collection of Gram-neg- troenteritis, genitourinary diseases, and septicemia [1, 2].

ative, aerobic, and anaerobic bacilli, and
without spores and negative oxidase,
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Table 1. The sequence of primers used to perform PCR reaction

Primer ) o Annealing Tem- q q
PCR Name Name Sequence (5'-3') Length (base) perature (°C) Amplicon Size (bp) References
pap-F GCAACAGCAACGCTGGTTGCATCAT 25
pap 63 336 [12]
pap-R AGAGAGAGCCACTCTTATACGGACA 25
blacmF TTTGCGATGTGCAGTACCAG 20
blacy,, 55 544 [12]
bla_, . CGATATCGTTGGTGGTGCCA 20

E. coli isolates that cause urinary tract infections contain
pathogenic factors that facilitate the colonization of the bac-
terium and invasion of host cells. Beta-lactamases are en-
zymes that disintegrate beta-lactam antibiotics. Overuse of
new antibiotics to treat patients and selective pressure on
bacteria may result in the production of new beta-lactamases
by bacteria [4]. Many studies have focused on pathogens
such as Salmonella, Campylobacter, and E. coli. However,
transmissible genetic elements encoding antibiotic resistance
found in commensal bacteria are very significant in trans-
mitting resistance genes from non-pathogenic organisms to
pathogens in the gastrointestinal tract and consequently de-
velop antibiotic resistance [5, 6].

E. coli has various methods of acquiring and expanding
antibiotic resistance that can be used as a portable reposi-
tory of antibiotic resistance. The study of resistance methods
in common E. coli strains increases commensal bacteria’s
importance in the development and spread of antibiotic re-
sistance [7, 8].

The spread of genetic factors, especially plasmids, trans-
posons, integrons, and gene cassettes, are responsible for
the rapid spread of multiple antibiotic resistance genes and
the exchange of resistance genes between pathogens and
non-pathogens as well as between Gram-positive and Gram-
negative bacteria [9, 10]. The accumulation of antibiotic
resistance genes in a genetically engineered fragment may
cause multiple resistance to antibiotics and heavy metals.
Thus, there is a greater possibility of the natural selection of
strains with various antibiotic resistance genes. Therefore,
evaluating the molecular epidemiology of multidrug-resis-
tant strains can lead to accurate prescribing of appropriate
drugs and prevent the spread of resistant strains [11].

Infections with E. coli appear to be resistant to antimicrobi-
al compounds with higher mortality, longer hospitalization,
and higher treatment costs than infections caused by suscep-
tible strains. Resistance to extended-spectrum cephalospo-
rins significantly affects recovery outcomes in patients with
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E. coli bacteremia, especially in patients whose primary in-
fection site is unknown and in patients with septic shock [9].

There are concerns about infections caused by E. coli
species resistant to the third generation of cephalosporins
and the spread of these strains. Thus, this study aimed to
determine the antibiotic susceptibility profile of £. coli iso-
lates extracted from urine during 10 years. We intended to
distinguish phenotypic strains producing extended-spec-
trum-beta-Lactamases (ESBLs) enzymes, to identify mul-
tidrug-resistant strains, to find pap pathogenic genes and
antibiotic resistance bla ., , using the polymerase chain
reaction method.

2. Materials and Methods

In this cross-sectional study, during 8 months from Au-
gust 2017 to March 2017, 100 strains of E. coli isolated
from urine samples of patients referred to Ayatollah Mada-
ni Hospital in Bajestan were collected and included in the
study. Gram-negative bacilli isolated from urine samples of
patients confirmed to have urinary tract infections were col-
lected in the Microbiology Laboratory of the Hospital and
demographic information of patients.

After culturing urine samples in eosin methylene blue
agar and MacConkey medium and incubating at 37°C for
24 hours, the bacterial growth and colony formation on
the media were examined. Lactose-positive colonies were
identified using differential biochemical experiments and
tri-sugar iron agar media (in terms of glucose and lactose
fermentation, hydrogen sulfide production, and gas produc-
tion), SIM (in terms of indole production, hydrogen sulfide
production, and motility), MR-VP (in terms of fermenta-
tion of mixed acids or butylene glycol), Simmon citrate (in
terms of citrate use), and urea agar (in terms of the presence
of the enzyme urease).
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Table 2. Frequency distribution of Escherichia coli strains by sex

Gender %
Female 79
Male 21
Total 100
uarterly of
he Horizon of Medical Sciences

In this study, based on the protocol proposed by the Clini-
cal and Laboratory Standards Institute (CLSI) (2016) [11],
and using the standard disk diffusion method, the response
status of isolates to 17 antibiotics (Mast Co., UK) proposed
for bacteria E. coli was examined.

The medicines included colistin (CO, 10 pg), chloram-
phenicol (CLR, 30 pg), trimethoprim- sulfamethoxazole
(SXT, 1.25+23.75 ng), cefoxitin (CFO, 30 pg), ceftazi-
dime (CAZ, 30 pg), cefotaxime (CTX, 30 pg), cefixime
(CFM, 5 pg), ceftriaxone (CTR, 30 pg), cefepime (FEP, 30
ug), piperacillin-tazobactam (PI+TZ, 10+100 pg), (AMC,
10+20 pg), aztreonam (AZT, 30 pg), ciprofloxacin (CIPR,
5 ug), gentamicin (GEN, 10 png), amikacin (AMI, 30 pg),
imipenem (IMP, 10 pg), and meropenem (MRP, 10 pg).

In this method, 0.5 McFarland dilution was prepared
from bacteria using normal saline. Then, the culture was
performed on the Miiller-Hinton agar medium. After incu-
bation of the media at 35°C+2°C for 16-18 hours, the re-
sults were read. To evaluate the test’s accuracy, we used the
strains of E. coli ATCC 25922 as a control.

According to the CLSI 2016 protocol, the Double-Disk
Synergy Test (DDST) method was used to identify the
$trains producing ESBL enzymes. In the first step, a dilu-
tion of 0.5 McFarland was prepared from the desired bac-
terium in 5 mL of normal saline. Then a checkered culture
of dilution prepared on Miiller-Hinton agar medium was
performed. Cefotaxime and cefotaxime-clavulanic acid
and ceftazidime and ceftazidime-clavulanic acid disks were
then placed at a distance of 24 mm (center to center) on the
cultured Miiller-Hinton agar plate. After that, the incubation
was performed at 35+2°C for 16-18 hours, and finally, the
culture medium plate was examined for the formation of the
growth inhibition zone. If the difference in the diameter of

the bacterial growth aura around each disk alone was 5 mm
or more, compared to its composite disk, it was considered
to be an extended-spectrum beta-lactamase-producing strain.

Approved E. coli strains were cultured on Miiller-Hinton
agar plate and then were incubated for 16-18 hours at 37°C.
Next, the organism genome was extracted using the boil-
ing method in which 1 mL of cultured bacteria (overnight in
TSM medium) was centrifuged for 4 min at 1000 rpm. The
supernatant liquid was poured out, and the sediment was
dissolved in 1 mL of TE buffer (Tris 10 mM, EDTA 1 mM,
pH 7.8) and centrifuged again. The sediment was then dis-
solved in 100 pL of TE buffer, and the microtube was placed
at 94°C for 10 min, and then centrifuged at 13000 rmp for
10 min. The supernatant liquid was stored in encoded mi-
crotubes and used as a DNA sample in the PCR reaction.
Before PCR, the DNA sample was analyzed by spectropho-
tometer and agarose gel and electrophoresis, and then the
band was observed under UV light. The primers presented
in Table 1 were used to perform the PCR reaction.

Each PCR reaction cycle includes the initial denaturation
step at 94°C (5 min), denaturation at 94°C (30 s), annealing
at 52°C (30 s), amplification at the specific temperature of
each primer (Table 1), and a final extension at 72°C for 5
min. The PCR reaction was performed over 30 cycles. The
PCR product was electrophoresed using 1% agarose on an
electrophoresis device containing X TAE 0.5 buffer and
analyzed using a transilluminator to search for the desired
band. During this study, standard strains of Klebsiella pneu-
monia ATCC 7881 were used as a positive control with the
bla,, , gene. The data of this study were statistically ana-

CTX-

lyzed in SPSS V. 19.

3. Results

In this cross-sectional study, 100 E. coli isolates were iso-
lated from urine samples of patients with suspected urinary
tract infections referred to Ayatollah Madani Hospital in
Bajestan. A total of 79 strains (79%) were from the urine

Mosadegh A, et al. Characterization of Antibiotic Resistance Profile and Detection of pap and bla. The Horizon of Medical Sciences. 2020; 26(4):448-467.
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Table 3. Frequency distribution of resistance in all Escherichia coli isolates to the studied antibiotics (N=100)
No (%)
Antibiotic
Sensitive Semi-sensitive Resistant
Imipenem 100 0 0
Doripenem 100 0 0
Meropenem 100 0 0
Ertapenem 98 2 0
Nitrofurantoin 96 0 4
Cholesterol sulfate 96 0 4
Piperacillin/Tazobactam 91 6 3
Gentamicin 90 1 9
Cefoxitin 89 2 9
Amoxicillin 86 4 10
Ampicillin/Sulbactam 85 4 11
Chloramphenicol 83 1 16
Tobramycin 80 7 13
Ofloxacin 76 0 24
Ciprofloxacin 75 0 25
Ceftazidime 75 5 20
Ceftriaxone 70 2 28
Cefuroxime 67 5 28
Cefotaxime 67 2 31
Cefixime 64 1 35
Tetracycline 43 1 56
Trimethoprim/sulfamethoxazole 42 2 56
Cefazolin 37 24 39
Ampicillin 28 1 71
uarterly of
he Horizon of Medical Sciences

samples of female patients and 21 strains (21%) from the
urine samples of men patients (Table 2).

The results of antibiotic susceptibility testing showed that
the highest resistance belonged to ampicillin (71%) and the
lowest resistance belonged to imipenem, doripenem, and
meropenem (0%) (Table 3). The frequency distribution of

ESBL enzymes in E. coli isolates was investigated by the
combined disk phenotypic method, which is presented by
sex in Table 4. Of 100 E. coli isolates found in this study,
27% of isolates produced ESBLs.

The response of ESBL positive strains to the studied an-
tibiotic classes is presented in Table 5. According to the

Mosadegh A, et al. Characterization of Antibiotic Resistance Profile and Detection of pap and bla. The Horizon of Medical Sciences. 2020; 26(4):448-467.
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Table 4. Determination of frequency distribution of ESBLs positive in Escherichia coli isolates by combined disk phenotypic method

No. (%)
Gender
ESBL Positive Strains
Female 17 (63)
Male 10(37)
Total 27 (100)
uarterly of
he Horizon of Medical Sciences

results, these strains showed the highest response to car-
bapenems. Analysis of the amplification of bla.,  and
pap genes on isolates showed that 82% of strains have the
bla gene and 89% the pap gene.

CTX-M

4. Discussion

E. coli is one of the main causes of nosocomial infec-
tions, especially urinary tract infections. Misuse, overuse,
abuse, and arbitrary use of antibiotics in medicine, vet-
erinary medicine, and control of plant pest breeding have
led to resistant strains [13]. This resistance sometimes
occurs in several drugs called multidrug resistance [10].
Bacterial resistance to antibiotics has been identified by
the World Health Organization (WHO) as one of the most
critical threats to global health, accounting for a high per-
centage of annual hospital deaths [1].

Today, because of the excessive use of antibiotics in the
country, bacteria have become resistant to drugs [2]. In this
study, the isolates showed the highest resistance to ampicil-
lin (71%), trimethoprim/sulfamethoxazole and tetracycline
(56%), cefazolin (39%), cefixime (35%), cefotaxime (31%),
cefuroxime and ceftriaxone (28%), ciprofloxacin (25%),
ofloxacin (24%), ceftazidime (20%), chloramphenicol (16%),
tobramycin (13%), ampicillin/sulbactam (11%), amoxicillin
(10%), cefoxitin and gentamicin (9%), colistin sulfate and
nitrofurantoin (4%), piperacillin/tazobactam (3%), and me-
ropenem, ertapenem, doripenem, and imipenem (0%).

In Pour Rezaei et al. study (2016) in Sanandaj City, the
rate of antibiotic resistance was reported as follows: trim-
ethoprim/sulfamethoxazole, 78%; ampicillin, 72%; cefo-
taxime, 66%; ciprofloxacin, 44%; ceftazidime, 31%; gen-
tamicin, 38%; amoxicillin sulbactam, 31%; cefoxitin, 10%;
imipenem, 3%; and nitrofurantoin, 3% [3].

In Farhat et al. study in Pakistan (2009), the most cases of
resistance to drugs were related to the following antibiot-
ics: ampicillin (88.8%), ceftazidime (65.5%), cefotaxime

(62%), ciprofloxacin (62.1%), ofloxacin (62%), merope-
nem (2.6%), and imipenem (1.6%) [4].

In Keikha et al. study (2017) in Zahedan City, out of a total
of 87 isolates, the highest rates of antibiotic resistance were
related to ceftazidime (44.8%), nitrofurantoin (26.1%),
gentamicin (13.7%), and imipenem (4.5%) [5].

In Mortazavi et al. study (2014) in Yasouj City, Iran, of
123 E. coli isolates, 39% were generally resistant to cefo-
taxime, 17.88% to ceftazidime, and 76.22% to ciprofloxa-
cin. There was no report of resistance to imipenem [6].

In Mansouri et al. study (2012) in Kerman City, Iran, the
reported resistant E. coli isolates (among 338 cases) were
as follows: ceftizoxime (12.7%), cefotaxime (31%), gen-
tamicin (39.3%), ciprofloxacin (49.4%), cefoxitin (1.46%),
ceftazidime (56.4%), amoxicillin (91.4%), and trime-
thoprim/sulfamethoxazole (49.3%) [7].

Based on the Mohebbi et al. study in Ilam City, Iran,
the antibiotic resistance to ciprofloxacin, ceftazidime,
ceftriaxone, trimethoprim/sulfamethoxazole, and genta-
micin were reported to be 21%, 21%, 16%, 15%, and
12%, respectively [8].

Sultan-Dallal et al. (2010) in Tehran, after examining 200
isolates, reported the rate of resistance to antibiotics as fol-
lows: amoxicillin, 94.5%; trimethoprim/sulfamethoxazole,
80.5%; cefotaxime, 64%; ceftazidime, 55.5%; ciprofloxa-
cin, 54.5%; gentamicin, 39%; and imipenem, 0% [10].

These differences can be due to geographical distance,
health level, restrictions on the arbitrary use of antibiotics,
and strict controls to reduce antibiotic resistance. Various
studies showed that high resistance to commonly-used anti-
biotics and the pattern of resistance to antibiotics varies de-
pending on the geographical area. This difference in the resis-
tance can be attributed to differences in the infection control
system, the number of samples, sample use from different
sections, access to different antibiotics in geographical areas,

Mosadegh A, et al. Characterization of Antibiotic Resistance Profile and Detection of pap and bla. The Horizon of Medical Sciences. 2020; 26(4):448-467.
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Table 5. Frequency distribution of resistance of Escherichia coli isolates to the studied antibiotics in 27 ESBL positive strains

No. (%)
Antibiotics
Sensitive Semi-sensitive Resistant
Cefixime 0(0) 1(7.3) 26(96.3)
Cefazolin 0(0) 1(7.3) 26 (96.3)
Ampicillin 0(0) 1(7.3) 26(96.3)
Cefotaxime 1(3.7) 0(0) 26 (96.3)
Cefuroxime 1(3.7) 1(7.3) 25 (92.6)
Ceftriaxone 2(7.4) 1(7.3) 24 (88.9)
Tetracycline 8(29.6) 0(0) 19 (70.4)
Trimethoprim/sulfamethoxazole 8(29.6) 1(7.3) 18 (66.7)
Ceftazidime 7(25.9) 2(4.7) 18 (66.7)
Ofloxacin 14 (59.1) 0(0) 13 (48.1)
Ciprofloxacin 14 (59.1) 0(0) 13 (48.1)
Tobramycin 12 (59.3) 6(4.7) 9(33.3)
Ampicillin/Sulbactam 19 (70.4) 1(7.3) 7(25.9)
Gentamicin 21(77.8) 0(0) 6(22.2)
Chloramphenicol 22 (81.5) 0(0) 5(18.5)
Cefoxitin 24(88.9) 0(0) 3(11.1)
Nitrofurantoin 25 (92.6) 0(0) 2(7.4)
Amoxicillin 23 (88.2) 2(7.4) 2(7.4)
Piperacillin/Tazobactam 24 (88.9) 4(14.8) 1(3.7)
Ertapenem 25(92.6) 2(7.4) 0(0)
Imipenem 27 (100) 0(0) 0(0)
Doripenem 27 (100) 0(0) 0(0)
Meropenem 27 (100) 0(0) 0(0)
Colistin sulfate 27 (100) 0(0) 0(0)

or genetic differences in infection-producing clones. Admin-
istration of antibiotics are necessary to prevent bacterial in-
fections, but overuse can make these germs more resistant
to drugs and delay treatment. This condition can lead to
widespread problems and infections with superbugs, in-
cluding methicillin-resistant Staphylococcus aureus. Also,
in most urinary tract infections, experimental treatment is

uarterly of
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started before receiving laboratory urine culture; thus, anti-
biotic resistance may increase due to repeated and errone-
ous use of antibiotics in uropathogenic E. coli.

The results of antibiotic susceptibility tests have shown no
significant difference between the prevalence of resistance
and age and sex of people, i.e. antibiotic resistance has
nothing to do with age or sex.

Mosadegh A, et al. Characterization of Antibiotic Resistance Profile and Detection of pap and bla. The Horizon of Medical Sciences. 2020; 26(4):448-467.
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Figure 1. Investigation of bla ,, , gene amplification product

by agarose gel electrophoresis

Column 1: DNA ladder (50 bp), column 2 positive control, col-
umns 3 and 4 negative control, columns 5, 6, 7, and 8 isolates
with 544 bp bla ., , gene.

Another aim of this study was to determine the beta-lac-
tamase genes that cause resistance to beta-lactam antibiot-
ics. According to the results obtained from 100 samples, 27
samples were ESBLs in the initial screening. In the poly-
merase chain reaction test, out of 100 samples, 82 samples
had the bla gene, and out of 27 ESBLs-producing sam-

CTX-M

ples, 92.5% had the bla ., gene (Figurea 1 & 2).

Alosugaetal. (2013) in Nigeria studied 54 E. coli samples.
They found that out of 12 samples, 22.2% produced ESBLs
[11]. Torshizi et al., in their study in Shahrekord City, Iran,
in 2011, found that out of 193 E. coli isolates, 28% were
ESBL positive [14]. Sultan Dalal et al. (2011), using the
combined disk method and double synergism, found that
out of 188 E. coli isolates, 56 (29.8%) were ESBL positive
[10]. In a study conducted by Haghi et al. (2012) in Zanjan
City, Iran, out of 200 E. coli isolates studied, 33% were phe-
notypically producing ESBLs [15]. In Seyed Javadi et al.
study (2015) in Tehran on E. coli strains, 40.8% were pro-
ducers of ESBLs, which differs from the present study. This
discrepancy can be a result of the time of the research, the
number of samples studied, and the place of the study [16].

The high percentage of isolates producing ESBLs may
be due to the selective pressure created by the widespread
use of antimicrobial drugs, genetic differences in infection-
causing clones, the potential for patient-to-patient transmis-
sion, and the length of hospital stay. In the present study, the
production of ESBLs was detected in most E. coli urinary
isolates. It showed that resistance to different antibiotics
varied according to treatment patterns in different regions.
The emergence of ESBL-producing strains is on the rise

Autumn 2020. Vol 26. Issue 4
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Figure 2. Investigation of pap gene amplification product by

agarose gel electrophoresis

Column 1: DNA ladder (50 bp), column 2: positive control,
columns 3 and 4: negative control, columns 5, 6, 7, and 8: iso-
lates with 336 bp pap gene.

in almost all parts of the world. Comparison of the results
shows that the rate of ESBLs in strains isolated differs in dif-
ferent countries and even in one country in different hospi-
tals. This condition depends on the infection control system
and how patients are treated in that region.

The relatively high prevalence of these enzyme-producing
organisms in different regions depends on the prevalence of
these organisms in animals and human fecal carriers, which
can be reservoirs of these organisms. So these organisms
can come into contact with these reservoirs, or food chains
are transmitted to other humans through animals [17].

In Masrour et al. study (2010) in Pakistan in 2010, the
bla,.,, ,, gene was the most common among 571 E. coli
samples, with 57.7% [18]. A 2014 study by Bora et al.
in India on E. coli isolates found that 73.58% of iso-
lates produced ESBLs. The most common gene encod-
ing ESBLs was the bla ., , gene, which was present in
88.67% of strains [19].

In a 2015 study by AL-Subol et al. in Syria, out of
159 E. coli isolates, 100 were phenotypically produc-
ing ESBLs. Of which 54.33% were resistant to genta-
micin, 66.14% to tetracycline, 44.4% to nalidixic acid,
52.76% to ciprofloxacin, and 72.44% to trimethoprim/
sulfamethoxazole. Genotypically, the frequency of the
bla gene is about 76.14% [20].

CTX-M
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In Seyed Javadi et al. study (2015) in Tehran on 100
strains of Escherichia coli, the prevalence of the bla_,,
gene was reported to be 74% [16]. In a 2017 study by Af-
sharnia et al., out of 99 E. coliisolates, the bla ., , gene was

reported in 79.8% of strains. The results are consistent with
our study [21].

In the present study, a high percentage of E. coli urinary
isolates were identified and showed that resistance to differ-
ent antibiotics varies based on treatment patterns in differ-
ent regions. In almost all parts of the world, the emergence
of extended-spectrum B-lactamase-producing strains is on
the rise. Accurate and rapid identification of antibiotic re-
sistance and detection of beta-lactamase-producing strains
can significantly help prevent treatment failure, prompt
treatment, and save patients time and money. It can also
help physicians choose the best treatment option to de-
crease the emergence of resistant strains, prevent the spread
of resistance genes, and reduce patients’ mortality.

The primary binding factor, called P fimbriae, is mainly
associated with pyelonephritis and is encoded by pap genes.
It is present in more than 70% of E. coli pyelonephritis. An-
other finding of this study was the abundance distribution
of the pap pathogenic gene in 90 isolates.

Usein et al. (2001) study on the pathogenic genes of E.
coli showed that 17% of the isolates had the pap pathogen
gene [22]. In Mohajeri et al. (2012 study) in Kermanshah
City, Iran, out of 205 E. coli isolates, the prevalence of pap
gene was 44% [23].

Firoozeh et al. (2014) studied pathogenic genes in E.
coli isolated from patients with cystitis and pyelonephritis.
They found that the adhesin pap gene was the most com-
mon gene, and 16.7% of isolates have been identified [24].
In Laura et al. (2017) study in Mexico, out of 107 E. coli
isolates, 27% of the samples contained the pap gene [25].

The prevalence of pathogenic genes varies depending
on the phylogenetic group, host clinical conditions, and
geographical area. Social, economic, health, and environ-
mental differences between developed and developing
countries are significantly effective in the prevalence of
virulence factors [23].

Our study showed that a small number of E. coli virulence
genes are responsible for urinary tract infections. Also, the
characteristics of E. coli strains isolated from urinary tract
infections contribute to our knowledge of the determinants
of virulence genes that have played a role in developing
the disease. Urine and physiopathological determination of
these infections are needed to consider possible measures.
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5. Conclusion

In this study, the isolates showed the highest resistance
to ampicillin (71%) and the lowest resistance to imipenem,
doripenem, and meropenem (100%). Based on the pres-
ent study and similar results by other researchers in recent
years, overuse of antibiotics has increased antibiotic resis-
tance, and resistant genes are transmitted faster than ever
between pathogenic bacteria. Therefore, by studying the
prevalence of resistance and transmission of pathogenic
genes in bacteria, it is possible to prevent the indiscriminate
use of these antibiotics.

The frequency of ESBL-producing E. coli strains in this
study indicates that ESBLs are a significant threat to the
consumption of third-generation cephalosporins. Therefore,
the use of molecular methods for further studies, and the
identification of ESBL enzymes, and the detection of ESBL
genes can be effective in preventing the spread of resistance.

We conclude that there are major differences between the
prevalence of pathogenic genes and urinary tract infections
in different countries. We also observed that the association
between pathological disease and pathogenic genes might
increase the spread and growth of the urinary tract infec-
tion. Identifying these genes as key controllers of the infec-
tion can help to manage these infections better.
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