Jundishapur

Journal of Medical Sciences

Research Paper a ‘ ‘i‘
Prevalence of Class I, Il and lll Integrons in Uropathogenic Escherichia Coli ok
Strains Isolated from Patients with Urinary Tract Infection in Shiraz, Iran

Fatemeh Fathpoor'®, *Afsoon Shariat?

1 Department of Microbiology, Faculty of Basic Sciences, Shiraz Branch, Islamic Azad University, Shiraz, Iran.
2 Department of Microbiology, Faculty of Basic Sciences, Kazerun Branch, Islamic Azad University, Kazerun, Iran.

Use your device to scan
and read the article online

[®ELTT Fathpoor F, & Shariat A. [Prevalence of Class |, Il and Il Integrons in Uropathogenic Escherichia Coli Strains Isolated from
Patients with Urinary Tract Infection in Shiraz, Iran (Persian)]. Jundishapur Journal of Medical Sciences. 2022; 21(4):500-513. https://
doi.org/10.32598/ISMJ.21.4.2384

d - \'https:/doi.org/10.32598/JSMJ.21.4.2384

BY NC

[©NoIS . ABSTRACT

Transfer of antibiotic resistance genes by integrons is the main cause of
drug-resistant bacteria. This study aims to evaluate the prevalence of class |, II, and lll integrons among
uropathogenic Escherichia Coli (UPEC) strains isolated from patients with Urinary tract infection (UTI).
This cross-sectional study was carried out on 50 UPEC strains isolated from patients
with UTI referred to hospitals in Shiraz, Iran in 2020. Antibiotic susceptibility pattern was evaluated by
the disk diffusion susceptibility test. Then, the prevalence of class 1 to 3 integrons in the isolates was
investigated by the polymerase chain reaction test. Data were statistically analyzed in SPSS software
using chi-square test. P<0.05 was statistically significant.

[[EETE 42% of isolates had multi-drug resistance. The highest antibiotic resistance and sensitivity
were related to trimethoprim/sulfamethoxazole (52%) and gentamicin (90%), respectively. There
was a significant relationship between the presence of class | integron and resistance to amikacin and
ciprofloxacin, between the presence of class Il integron and resistance to gentamicin, and between the
presence of class lll integron and resistance to trimethoprim/sulfamethoxazole and nalidixic acid (P<0.05).
[@TEIERT There is a significant association between the presence of class I, Il and Il integrons and
antibiotic resistance in UPEC strains isolated from patients with UTI. Infection control measures and
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Extended Abstract

Introduction

rinary tract infection (UTI) is one of the

most common bacterial infections world-

wide [1]. Gram-negative bacilli are the

most common etiological agents of UTIs.

Escherichia coli (E.coli) is the most pre-
dominant pathogen causing 80% of UTIs [1]. This patho-
gen acquires antibiotic resistance factors through chromo-
somal mutations, transposable plasmids, transposons, and
integrons [4, 5]. Integrons play a major role in spreading
antibiotic resistance factors in these bacteria. Integrons are
mobile genetic elements that transfer and express the genes
in their gene cassette by entering the bacterial plasmid and
chromosome [7]. In these bacteria, different classes of in-
tegrons can be found , but three types of classes L, II, and
I, are more common. Class 1 and II integrons are found
in many gram-negative bacteria. Class 3 integrons is less
common [7]. According to the role of E. coli in UTIs, the
increased antibiotic resistance in this bacterium, and the
importance of integrons in spreading antibiotic-resistant
genes, this study aims to evaluate the frequency of class I,
11, and III integrons among uropathogenic E. coli (UPEC)
strains isolated from patients with UTIL.

Methods

This descriptive cross-sectional study was performed
for 5 months (from April to August 2020) on 50 UPEC
isolates collected from patients with UTI aged 1-86 years
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Figure 1. Antimicrobial resistance pattern of E.coli isolates
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referred to hospitals and health centers in Shiraz, Iran. All
samples were cultured on eosin methylene blue agar and
MacConkey agar plates. One colony from each sample
with a typical E.coli morphology was recovered by stan-
dard biochemical tests (triple sugar iron, sulfide indole
motility, methyl red/voges-proskauer, citrate, urea, oxi-
dase, catalase). Antimicrobial susceptibility of all isolates
was then determined using the Kirby-Bauer disk diffusion
susceptibility test according to the guidelines of Clinical
and Laboratory Standard Institute (CLSI). After DNA ex-
traction, the presence of class 1 to 3 integrons in all E.coli
isolates was tested by polymerase chain reaction (PCR)
method using specific primers at a reaction mixture vol-
ume of 25 uL containing 7.5 pL distilled water, 12.5 uLL
master mix, 1 pL of each primer, and 3 pL of template
DNA. The PCR products were separated by electropho-
resis on 2% agarose gel in TBE buffer. The ATCC 25922
strain was used as a control positive. A tube containing
PCR product without any DNA template was used as a
negative control. Statistical analyses were performed in
SPSS software, version 23, using chi-square test. The sig-
nificance level was set at 0.05.

Results

The highest resistance was observed to trimethoprim-
sulfamethoxazole (52%), nalidixic acid (44%), cefixime
(34%), and cefiriaxone (34%) antibiotics. In addition,
the highest sensitivity belonged to the gentamicin (90%),
amikacin (80%), and nitrofurantoin (76%) isolates (Fig-
ure 1). Twenty-one isolates (42%) showed resistance to
more than two classes of antibiotics such that these iso-
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Figure 2. Electrophoresis of PCR product on agarose gel for integron class I (160 bp). Lane C+: Positive control (E.coli ATCC
25922 strain); Lanes 34-41 and 43-48: The strains with integron class I; Lane C-: Negative control; Last lane: 100 bp DNA ladder.

Figure 3. Electrophoresis of PCR product on agarose gel for integron class II (288 bp)
Lanes 17, 19, 22, 25-32 show the UPEC strains with integron class II; Last lane: 100 bp DNA ladder.

lates were resistant to the antibiotic classes of quinolones,
first- and third-generation cephalosporins, sulfonamides,
and aminoglycosides. The integron classes I, II and III
were detected in 92% (n=46), 64% (n=32), and 10%
(n=5) isolates, respectively (Figures 2, 3, 4). The class |
and II integrons were highly detected in the UPEC strain,
possibly playing a role in the drug resistance. A signifi-
cant correlation was revealed between class 1 integron
and resistance to amikacin (P=0.04), and ciprofloxacin
(P=0.04), and also between class 2 integron and resis-
tance to gentamicin (P=0.03). In addition, a significant
relationship was observed between class III integron and
resistance to nalidixic acid (P=0.03), and trimethoprim-
sulfamethoxazole (P=0.03).
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Conclusion

In this study, out of 50 E.coli isolates, 21(42%) were des-
ignated as multi-drug resistant. The highest rate of resis-
tance belonged to trimethoprim-sulfamethoxazole (52%)
and nalidixic acid (44%). Gentamicin, amikacin and ni-
trofurantoin antibiotics were the most effective drugs in
the treatment of UTI caused by E.coli strains. The preva-
lence of class I, II, and III integrons was 92%, 64%, and
10%, respectively. A significant correlation was observed
between the presence of class I, II and III integrons and
resistance to the ciprofloxacin, amikacin, gentamicin,
nalidixic acid, and trimethoprim-sulfamethoxazole anti-
biotics (P<0.05). Therefore, considering the existence of a
significant relationship between the presence of integrons
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Figure 4. Electrophoresis of PCR product on agarose gel for integron class III (411 bp)
Lanes 19-32: The UPEC strains with integron class III; Last lane: 100 bp DNA ladder.
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and drug resistance, the detection of integron-producing
E.coli isolates and determining their antibiotic resistance
pattern can be effective in reducing the infection rate
caused by this bacterium and prevent the spread of drug-
resistant bacterial strains. in hospitals and health centers
in Shiraz city.
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