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Abstract: Escherichia coli account approximately to 85% of the Urinary tract infection. UTI affect the different parts of
the urinary tract and is considered as a common bacterial infection. The infection is caused as a consequence of the
urinary tract bacterial invasion. E. coli were isolated from the urine of UTI patients referred to King Abdulaziz Specialist
Hospital, Taif, Saudi Arabia. Antibiotics susceptibility was tested on 25 antibiotics using the disc diffusion method. The
prevalence of antibiotics resistance genes was realized by Polymerase Chain Reaction (PCR). Results showed
heterogenicity in the percentage of antibiotics resistance from 100% for penicillin to 2% for imipenem. 30% of the
isolates appeared as for Extended-Spectrum Beta-Lactamase (ESBL) positive and 74% are multidrug resistance strains.
Distribution of antibiotic resistance genes showed that aac(3)-IV and blaSHV genes were identified in 33.33% of
isolates. In addition, gnrd, blaCMY and dfrAl genes were founded in 37.25%, 19.60% and 17.64% of the isolates
respectively. In total, 17 different genotypes were detected, and 12 isolates (24%) do not include any genes in their
genomes. Multi-drug resistant £. coli have antibiotics profiles highly variable and the mechanism of resistance was not
correlated to the investigated genes.

Keywords: Escherichia coli, urinary tract infection, antibiotic-resistance, resistance genes, PCR.

INTRODUCTION resistance to them (Hutchings et al., 2019). Antimicrobial
resistance is growing around the world, especially in
developing countries (Ayukekbong et al, 2017).

According to Ferri et al. (Ferri et al., 2017), antimicrobial

Urinary tract infections (UTIs) are serious health affecting
problems worldwide (Ozturk and Murt, 2020). E. coli, E.

faecalis, K. pneumoniae, S. marcescens, P. aeruginosa, S.
saprophyticus, S. aureus, and Proteus mirabilis are the
most common bacteria causing UTIs in human beings.
The E.  coli accounts for approximately 85% of
community-acquired UTIs and 50% of hospital-acquired
UTIs (Fatima et al., 2020). Different factors like age,
gender, immuno-suppression, and urological instruments
may affect the prevalence of UTIs (Lagha et al., 2019).
Catheter-associated UTIs are one of the most common
healthcare-associated infections (Letica-Kriegel et al.,
2019).

In Saudi Arabia, UTIs have increased in recent years, and
the predominant organisms associated with UTI in this
country are Gram-negative Dbacteria especially E.
coli and K. pneumoniae, which are highly resistant to
commonly used oral agents (Alanazi et al., 2018).

Discovery of antibiotics was one of the significant
advances of modern medicine, but the availability and
increased use of antibiotics gradually lead to microbial
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resistance became a global threat to public health systems
in the world, which is a threat to modern medicine. Due to
the widespread use of antibiotics, many bacteria have
developed resistance mechanisms to several antibiotics
(Li and Webster, 2018). In Europe, the antimicrobial
resistance of Gram-negative bacteria is increasing,
especially E. coli, which accounts for the majority of
invasive Gram-negative strains (Liithje et al., 2016). It is
now more challenging to treat E. coli infections. The shift
from TMP-SMX to fluoroquinolones in most of the
treatment regimens has increased the resistance to
fluoroquinolones (Punjabi et al., 2019).

The resistance of uropathogenic E. colito various
antibiotics has been reported for beta-lactams, co-
trimoxazole, quinolones, gentamicin, amikacin,
cefuroxime and nalidixic acid (Nairoukh et al., 2018; van
Driel et al., 2019). However, these antibiotics sensitivity
patterns may vary in different geographical locations. UTI
caused by multidrug-resistant (MDR) E. coli increases the
cost of treatment (Mutters et al., 2018).

This study aimed to (i) Isolate and identify E.
coli associated with urinary tract infections (ii) Determine
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antibiotics susceptibility profiles of the isolates and (iii)
Screening for antibiotic resistance genes using
Polymerase Chain Reaction.

MATERIALS AND METHODS

Sampling

Fifty patients with clinical symptoms of UTI were
investigated in King Abdulaziz Specialist Hospital, Taif,
Saudi Arabia. There were 35 (70%) females and 15 (30%)
males, with age, ranged from two months to 90 years.
Clean-Catch midstream urine of the patients was collected
in a sterile tube (4-5ml) and immediately transported to
the laboratory for analysis. Samples were identified by a
label containing information about every patient (name,
age, gender) and the date and time of collection (Lagha et
al., 2019).

Bacterial strains identification

All samples of urine were inoculated on blood agar as
well as Mac-Conckey agar and incubated at 37-C for 24
hours, and for 48 hours in negative cases. A specimen was
considered positive for UTI in the light of the number of
yielded colonies (>10° CFU/ml). E. coli isolates were
identified by standard biochemical tests and were
confirmed using Api 20E system (Bio-merieux) (Lagha et
al., 2019).

Antibiotics susceptibility

Antibiotics  susceptibility of £. coli was performed
according to the National Committee for Clinical
Laboratory Standards (National Committee for Clinical
Laboratory Standards, 2018) by the disc diffusion method
using the Mueller-Hinton (MH) agar. Bacterial isolates
were grown on nutrient agar at 37°C for 18-24 h. One or
several colonies of the respective bacteria were
transferred into saline water (0.85% NaCl) and adjusted to
0.5 McFarland turbidity standards with a DENSIMAT
(Bio-merieux). The inoculums of the respective bacteria
were streaked onto MH agar plates using a sterile swab,
and discs were placed. Antibiotics tested were
Piperacicillin-Tazobactam (PRL) 100ug; Norfloxacin
(NOR) 10pg; Cefaclor (CEC) 20 pg; Ceftazidime (CAZ)
30pg; Gentamicin (CN) 10pg; Cephradine (CRD) 30ug;
Cefuroxime (CXM) 30pg; Aztreonam (ATM) 30pg;
Tobramycin (TOB) 10ug; Meropenem (MEM) 10upg;

Kanamycin (K) 30ug; Cefotaxime (CTX) 30ug;
Amikacin (AK) 30pg; Amoxicillin (AMC) 20ug;
Penicillin (P) 10pg; Ceftriaxone (CRO) 30pg;

Tetracycline (TE) 30ng; Ciprofloxacin (CIP) S5Spg;
Imipenem (IPM) 10pg; Levofloxacin (LE) Spg;
Doxycycline (DO) 30pg; Streptomycin (S) 300ug;
Ampicillin (AMP) 30pg; Cephalothin (KF) 30 pg and
Trimethoprim/ sulfamethoxazole (TMP-SMX).

The CLSI-ESBL phenotypic confirmatory test with
ceftazidime, cefotaxime, ceftriaxone, and cefixime was

performed for all the isolates by the disc diffusion method
on the MH agar plates with and without 10pg of
amoxiclav. Susceptibility test results were interpreted
according to the criteria established by the Clinical &
Laboratory Standard Institute (Clinical and Laboratory
Standards institute, 2019). A minimum of 5 mm increase
in the zone of the diameter of third generation
cephalosporins, tested in combination with amoxiclav
versus its zone when tested alone, was considered
indicative of ESBL production.

Distribution of antibiotic resistance genes

DNA extraction

Isolates were cultured on nutrient agar for 24h at 37°C
and then were cultured in nutrient broth for 24h at 37°C.
Bacterial isolates were pelleted from 1.5ml nutrient broth
and suspended in 200ul of sterile distilled water. The
DNA was extracted by boiling for S5min and
centrifugation at 13000 rpm for 8 min. The supernatant
was used for amplification by PCR with E. coli primers
(table 1).

Polymerase chain reaction (PCR)

PCR was performed in 20pL containing 50ng of extracted
DNA, 4uL of PCR master mix (Invitrogen) and 1pL of
each forward and reversed respective primers (25pM).
Amplification was conducted in the Thermocycler PTC
100 (Bio-Rad). The reaction mixtures were heated at
94°C for 5 min and then subjected to 35 cycles of
denaturation at 94°C for the 30s, annealing temperature is
variable and depends of the gene for the 30s (table 1), and
elongation at 72°C for the 30s, followed by 7 min of final
extension period at 72°C. PCR products (5uL) were
analyzed on 1.5% agarose gel stained with ethidium
bromide (0.5mg/mL) at 90V for one h and visualized
under ultraviolet transillumination. The amplification
products were photographed and their sizes were
determined with a 100bp molecular size marker (Life
Science).

Ethics approval

Ethical approval was obtained from King Abdulaziz
Specialist Hospital and the deanship of College of
Sciences at Taif University.

STATISTICAL ANALYSIS

Statistical analysis was carried out using IBM SPSS
(v24). Descriptive statistics were performed for all
variables. To determine the relationship between age
group, sex factor, antibiotic resistance pattern, and
antibiotic resistance genes, the Chi-square test was
performed. If statistically significant, follow up by either
Cramer’s V or Phi tests to measure the strength of the
association. To measure the association between each
resistance gene and the different antibiotic resistance
patterns, Fisher’s Exact Test was performed and reported.
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Table 1: E. coli antibiotics resistant genes and primer sequences

Antibiotics Resgjeslt;nce Sequence (SSS t?£g:?;$§e References
- (F) CTTCAGGATGGCAAGTTGGT
Gentamicin aac(3)-1V (R) TCATCTCGTTCTCCGCTCAT 286 55
(F) TCGCCTGTGTATTATCTCCC Messele et al.,
Beta-lactams blaSHV (R) CGCAGATAAATCACCACAATG 768 32 2017
blaCMY (F) TGGCCAGAACTGACAGGCAAA 462 47
(R) TTTCTCCTGAACGTGGCTGGC
. . (F) GGAGTGCCAAAGGTGAACAGC
Trimethoprim | dfrdl | p) GAGGCGAAGTCTTGGGTAAAAAC | 3¢ 45 Monroy-Pérez
Quinolones A (F) GGGTATGGATATTATTGATAAAG 670 50 etal., 2020
4 (R) CTAATCCGGCAGCACTATTTA
RESULTS male is resistant to only one antibiotic, which is
Penicillin. Whereas, the highest resistance was observed
Population of the study in the strain number 27 isolated from male child and

This work was conducted on 50 patients with clinical
symptoms of UTI in King Abdulaziz Specialist Hospital -
Taif. The age of the UTI patients is ranging from two
months to 90 years.

Based on sex, we have 35 females (70%) and 15 males
(30%) (Lagha et al., 2019) (table 2). All the patients were
hospitalized, and suffering from one or more of UTI
symptoms, UTI diagnoses were established by the
hospital medical staff based on clinical symptoms and
laboratory investigation.

Antibiotic susceptibility

Antibiogram presented in fig. 1 showed a resistance to all
antibiotics except Meropenem. Firstly, we noted that all
isolates were resistant to penicillin (100%), 94% of the
isolates were resistant to amoxicillin, 88% were resistant
to levofloxacin and 80% were resistant to cefuroxime and
ampicillin as the highest resistance to these four
antibiotics respectively. The isolates also showed
resistance of 70% to doxycycline, with 62% of
cefotaxime, were resistant to 60% for cefaclor followed
resistance 56% for each of Norfloxacin, ceftazidime,
ciprofloxacin and trimethoprim/sulfamethoxazole.
However, the isolates showed resistance of 50% and 48%
to tobramycin and cephalothin respectively. Resistance of
54% to ceftrixone and tetracycline has been demonstrated.
However, the weakest resistance was observed in cases of
imipenem (2%), amikcacin (4%), streptomycin (18%) and
gentamicin (30%). In addition, the highest intermediate
resistance was observed in cases of cefaclor (40%),
cephradine (36%) and ceftazidime (30%). Furthermore,
for Extended Spectrum Beta-Lactamase (ESBL) we noted
that 30% of the isolates appeared as ESBL positive.

Antibiotic resistance patterns of E. coli isolated from UTI
patient are summarized in table 3. Firstly, out of the 50
isolates we noted the existence of 46 profiles. In addition,
37 isolates are considered as multidrug resistance strains.
However, only the strain number 21 isolated from child

isolates number 44 (adult male sample) with resistance to
21 and 20 antibiotics respectively of the 25 tested
antibiotics. In addition, the strains (17, 18), (1, 22), (8, 50)
and (5, 20) isolated from different specimen had the same
antibiotics resistance pattern. Finally, the reference E. coli
ATCC 25922 had a profile with resistance to 5 antibiotics.

Table 2: Age category across gender of the patients

Sex
Female | Male Total
Age category | <10 4 3 7
11-30 8 0 8
31-50 14 3 17
51-70 7 4 11
>70 2 5 7
Total 35 15 50

Statistical analysis showed significant difference between
Trimethoprim-sulfamethoxazole resistance and sex of the
patient using Chi-square test; X2 (2, N=50) =4.468,
P=0.035. Further no other association between resistance
to antibiotics and gender have been detected.

For the chi-square test for independence, the relation
between age groups and Doxycycline, Cefotaxime and
Tetracycline resistance were statistically significant. In
addition, a moderate strength of association has detected
between age groups and these antibiotics. For
Doxycycline: X2 (4, N=50) =10.092, P=0.039. Phi test for
measure of association strength =0.448, P=0.039 which
indicates a moderate strength of association. For
Cefotaxime: X2 (4, N=50) =10.505, P=0.033. Cramer’s V
test for measure of association strength =0.458, P=0.035
which indicates a moderate strength of association. For
Tetracycline: X2 (4, N=50) =4.468, P=0.042. Cramer’s V
test for measure of association strength =0.445, P=0.042
which indicates a moderate strength of association. There
were no association between age groups and other
resistance for any of the rest of antibiotics.
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PCR detection of antibiotic resistance genes in E. coli

PCR results showed that aac(3)-IV and blaSHV genes
were identified in 33.33% of isolates. In addition, gnrA,
blaCMY and dfrAl genes were founded in 37.25%,
19.60% and 17.64% of the isolates respectively. aac(3)-1V
and dfrAl genes are associated with the resistance to
Gentamicin and Trimethoprim respectively. Further,
blaCMY and blaSHV genes are associated with the
resistance to cephalosporins and Penicillins respectively.
gnrA gene is associated with the resistance to

Norfloxacin.
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Fig. 1: Antibiotics susceptibility of E. coli isolates

According to table 4, we have detected 17 different
genotypes. Some isolates harbor only one gene, but other
isolates contain two, three and four genes. In addition, 12
isolates (24%) do not include any genes in their genomes.
Further, E. coli ATCC 25922 harbors blaSHV, blaCMY,
dfrA1 and gnrA genes.

B %of msbtance 8% of gene presence

Fig. 2: Correlation between resistance profiles and
presence of antibiotics resistance genes in E. coli isolates.

Of the 50 E. coli isolates tested, 56% were resistant to
trimethoprim/sulfamethoxazole, 56% were resistant to
norfloxacin and 30% were resistant to gentamicin, in agar
disk diffusion assays and these resistance properties were
associated with 16%, 40% and 34% prevalence of the
dfrAl, gnrA and aac(3)-IV  genes, respectively. In
addition, 32% of the isolates harbor the blaSHV gene and
demonstrated a resistance of 80% to ampicillin, 94% to
amoxicillin and 100% to penicillin. Furthermore, the
blaCMY gene was detected in 16% of the isolates who

showed a higher resistance to cephalosporins antibiotics
(fig. 2).

Fisher’s Exact test showed a statistically significant
inverse association between Cefuroxime resistance and
the presence of blaCMY gene, X2 (2, N=50) = 5.357,
P=0.041. Further, no other significant associations were
found between the investigated resistance genes and other
antibiotics.

DISCUSSION

Urinary tract infections are among the most frequent
infections in humans (Oztiirk and Murt, 2020). At least
80-90% of outpatient and 30-50% of inpatient urinary
tract infections are caused by uropathogenic E. coli
(Abduzaimovic et al., 2016). Specific human populations
are at increased risk of developing urinary tract infections
(UTI). In this work, we have isolated 50 E. coli strains
from patients with clinical symptoms of UTI referred to
King Abdulaziz Specialist Hospital, Taif, Saudi Arabia.
The majority of the sample were adult females. The adult
females have a higher prevalence of UTI than males.
These results are similar to what was reported by Medina
et al. (Medina et al., 2019) and Sewify et al. (Sewify et
al., 2016). This prevalence is principally owing to
anatomic and physical factors.

All the isolates have subjected to antibiotics, and results
showed resistance to all antibiotics except meropenem.
The percentage of resistance is variable and is ranged
from 100% (Penicillin) to 2% (imipenem). The higher
rate of resistance was observed in cases of amoxicillin,
levofloxacin, cefuroxime, ampicillin, doxycycline. Our
results are in agreement with those conducted by Faour-
Klingbeil et al. (2016) except for gentamicin. They found
higher levels of resistance with tetracycline, ampicillin,
sulphonamides, gentamicin but lower for cephalothin and
streptomycin. According to Singh et al. (Singh et al.,
2018) the prevalence of the resistance in E. coli isolates
was observed at high levels with the older antimicrobials
(tetracycline, doxycycline, sulphonamides, ampicillin), at
low levels with newer antimicrobials (cephalothin,
norfloxacin and ofloxacin) and at the intermediate levels
with streptomycin, gentamicin and neomycin.

In this study, all E. coliisolates were resistant to beta-
lactam antibiotics. Similar study showed the same results
(Adamus-Bialek et al., 2018) which is an indication to
stop their use as an empiric treatment mainly in
developing countries where there are no or little efficient
antibiotic stewardship programs (Srinivasan, 2017).
Quinolones, mainly ciprofloxacin, were used in the
treatment of different E. coli infections. Previous research
By Malekzadegan et al. (Malekzadegan et al., 2019)
showed sensitivity to quinolones in UTI treatment. In our
study, E. coli was resistant to ciprofloxacin (56%).
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Table 3: Antibiotics Resistance patterns of E. coli isolates

Isolates Antibiotic Resistance pattern Antibiotics
Number

1,22 NOR, CEC, CAZ, CRD, CXM, ATM, CTX, AMC, P, CRO, TE, CIP, LE, DO, AMP 15
2 CEC, CXM, K, CTX, AMC, P, TE, DO, AMP 9
3 NOR, CN, TOB, K, AMC, P, CRO, TE, CIP, DO, AMP 11
4 NOR, CRD, CXM, TOB, K, AMC, P, TE, CIP, LE, DO, AMP 12

5,20 NOR, CEC, CAZ, CN, CRD, CXM, ATM, TOB, K, CTX, AMC, P, CRO, TE, CIP, LE, DO, AMP 18
6 NOR, CEC, CAZ, CN, CRD, CXM, ATM, TOB, K, CTX, AK, AMC, P, CRO, TE, CIP, LE, DO, 19

AMP
7 AMC, P, CRO, S, AMP 5
NOR, CEC, CAZ, CN, CRD, CXM, ATM, TOB, K, CTX, AMC, P, CRO, TE, CIP, LE, DO, 8§,

8,50 AMP 19
9 CXM, CTX, AMC, P, CRO, CIP 6
10 NOR, CXM, TOB, K, CTX, AMC, P, CRO, TE, CIP, LE, DO, AMP 13
11 AMC, P, TE, DO, S, AMP 6
12 K, AMC, P, S, AMP 5
13 NOR, CXM, AMC, P, DO 5
14 PRL, CEC, CXM, TOB, CTX, AMC, P, AMP 8
15 CEC, AMC, P, CRO, AMP 5
16 NOR, CEC, CAZ, CRD, CXM, ATM, CTX, AMC, P, CRO, CIP, LE, S, AMP 14

17,18 P, DO 2
19 PRL, CEC, CAZ, CN, CRD, CXM, ATM, TOB, CTX, AMC, P, CRO, TE, DO, AMP 15
21 P 1
23 AMC, P, CIP, DO, AMP 5
24 PRL, NOR, CEC, CAZ, CRD, CXM, ATM, CTX, AMC, P, CRO, TE, CIP, LE, DO, AMP 16
25 PRL, NOR, CEC, CAZ, CN, CRD, CXM, ATM, TOB, K, CTX, AMC, P, CRO, CIP, LE, AMP 17
2% il;/lﬁi NOR, CEC, CAZ, CN, CRD, CXM, ATM, TOB, K, CTX, AMC, P, CRO, CIP, LE, DO, 13
27 PRL, NOR, CEC, CAZ, CN, CRD, CXM, ATM, TOB, K, CTX, AK, AMC, P, CRO, TE, CIP, 71

IPM, LE, DO, AMP
28 PRL, CEC, CAZ, CN, CXM, K, AMC, P, AMP 9
29 PRL, CEC, CAZ, AMC, P, TE, DO, AMP 8
30 CXM, CTX, AMC, P 4
3 iI;/IL[; NOR, CEC, CAZ, CN, CRD, CXM, ATM, TOB, K, CTX, AMC, P, CRO, TE, CIP, LE, R, 19
32 PRL, CXM, AMC, P, CRO, S, AMP 7
33 PAl;/Iﬁ; NOR, CEC, CAZ, CN, CRD, CXM, ATM, TOB, K, CTX, AMC, P, CRO, TE, CIP, LE, DO, 19
34 iI;/IL[; NOR, CEC, CAZ, CRD, CXM, ATM, TOB, K, CTX, AMC, P, CRO, TE, CIP, LE, DO, 13
35 NOR, CN, CXM, TOB, K, AMC, P, CIP, S, AMP 10
36 NOR, CAZ, CXM, AMC, P, TE, CIP 7
37 NOR, CEC, CRD, CXM, TOB, K, AMC, P, TE, CIP, LE, DO, AMP 13
38 NOR, CEC, CXM, AMC, P, CIP, LE, AMP 8
39 NOR, CAZ, CXM, ATM, K, CTX, AMC, P, CIP, LE, DO, AMP 12
40 NOR, CEC, CAZ, CRD, CXM, ATM, CTX, AMC, P, CRO, DO, AMP 12
41 NOR, CEC, CAZ, CRD, CXM, ATM, TOB, CTX, AMC, P, CRO, TE, CIP, LE, DO, AMP 16
42 CEC, CAZ, CRD, CXM, ATM, TOB, CTX, AMC, P, DO, AMP 11
43 CXM, TOB, AMC, P, TE, AMP 6

PRL, NOR, CEC, CAZ, CN, CRD, CXM, ATM, TOB, K, CTX, AMC, P, CRO, TE, CIP, LE, DO,
44 20

S, AMP
45 CEC, CAZ, CXM, CTX, AMC, P, TE, DO, AMP 9
46 CXM, CTX, AMC, P, DO 5
47 NOR, CEC, CAZ, CRD, CXM, ATM, TOB, CTX, AMC, P, CRO, TE, CIP, DO 14
48 CAZ, CXM, ATM, TOB, CTX, AMC, P, CRO, DO 9
49 CEC, CAZ, CXM, TOB, K, CTX, AMC, P, TE, DO, AMP 11

E. coli NOR, CXM, AMC, P, TE, DO, AMP 7
ATCC 25922
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Table 4: Prevalence of antibiotic resistance genes among E. coli isolates

Genotype Isolate number
aac (3)-1V, blaCMY, dfrAl, gnrA 1
aac (3)-1V, blaSHV, blaCMY, gnrA 6
blaSHV, blaCMY, gnrA 7
blaSHV, dfrAl, qnrA 9,21
aac (3)-1V, blaSHV 13,30
aac (3)-1V, dfrAl 26
aac (3)-1V, gnrA 4,27,29.31,39,42
blaCMY, gnrA 3
blaSHV, gnrA 5,8
blaSHYV, dfrAl 25,28
dfrdl, qnr4 2
blaSHYV, blaCMY 18, 20
aac (3)-1V 12,14,35,40, 41,46
gnrd 10,34,37
blaSHV 15,16,19, 24
dfrAl 33
blaCMY 17,22
- 11,23,32,36,38,43,44,45,47,48,49,50
blaSHV, blaCMY, dfrAl, qnrA E. coli ATCC 25922

Multidrug drug resistance (MDR) is described as resistant
to at least one member from three different antibiotic
classes being used for the treatment of E. coli (Nairoukh
et al., 2018). Thereby, in this work we founded 74% (37
strains) of the isolates are MDR. In this work, 30% of the
isolates are ESBL positive. UTIs caused by antibiotic
resistant and MDR bacteria have been increased in recent
years as reported by Ahmed et al. (Ahmed et al., 2019)
and we believe that they are responsible for many of the
complications in UTIs. Most of the ESBL E. coli are
resistant to a wide range of beta-lactams and non beta-
lactams. This might be due to the fact that the isolates
came from different pathogens species isolated from
admitted patients in different wards of the hospital.

According to Dehbanipour et al. (Dehbanipour et al.,
2019), isolates from female patients have higher
resistance pattern than those from male patients. In our
study, this difference was present but not statistically
significant except for the case of Trimethoprim-
sulfamethoxazole (TMP/SMX). Our results are consistent
with the finding of Sanchez et al. (Sanchez et al., 2016)
that found a high resistance to TMP/SMX in female
patients. Regarding age categories and resistance pattern,
our data suggest an increase in the resistance pattern with
age. This association was found to be statistically
significant ~ with  Doxycycline  Cefotaxime  and
Tetracycline. However, we couldn’t find a significant
association with other antibiotics.

Antibiotics resistance pattern is important to be
investigated nowadays due to its high prevalence
worldwide. Thus, our study investigated the molecular
mechanisms of antibiotic resistance among E. coli

isolated from UTTI patients. Of the 50 isolates tested, 56%
were resistant to trimethoprim/sulfamethoxazole, 56%
were resistant to norfloxacin and 30% were resistant to
gentamicin, in agar disk diffusion assays and these
resistance properties were associated with 16%, 40% and
34% prevalence of the dfrdA1, gnrA and aac(3)-1V genes,
respectively. In addition, 32% of the isolates harbor the
blaSHV gene and demonstrated a resistance of 80% to
ampicillin, 94% to amoxicillin and 100% to penicillin.
Furthermore, the blaCMY gene was detected in 16% of
the isolates who showed a higher resistance to
cephalosporins antibiotics. Fisher’s exact test showed an
inverse association between Cefuroxime resistance and
the presence of blaCMY gene. Thereby, resistance
observed may due to other genetic factors among them
SHV enzymes. These enzymes are the predominant
plasmid-mediated p-lactamases found in Gram negative
Enterobacteria (Liakopoulos et al, 2016). Thus,
production of the SHV enzymes in E. coli is of concern
and the detection of in B-lactamase in UTI patient is of
great importance. Generally, microorganisms use various
mechanisms to develop drug resistance, such as horizontal
gene transfer and alteration in genetic material,
recombination of foreign DNA in bacterial chromosome
and overuse of antibiotics. Multiple mechanisms were
involved in the resistance to fluoroquinolones in E. coli.
In addition to mutations in chromosomal genes encoding
DNA gyrase and topoisomerase 1V, a plasmid-mediated
quinolone resistance (PMQR) mechanism has also been
reported, including Qnr-mediated protection of DNA
from quinolone binding, expression of a QepA-encoded
efflux pump and aac(6’)-Ib-cr mediated FQ acetylation
(Hooper and Jacoby, 2016).
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CONCLUSION

This work concludes that high numbers of UTT are caused
by MDR E. coli. The antibiotic resistance profiles of
uropathogenic E. coli are highly variable, and continuous
surveillance of trends in resistance patterns of
uropathogens is necessary. The mechanism of resistance
was not correlated to the inverstigated antibiotic
resistance genes. Other factors are certainly involved.

A limitation of our study is the limited antibiotic
resistance genes used. Therby, investigation of plasmid
encoded carbapenemase genes in addition to virulence
genes are of great interest. Furthermore, a phylogentic
study in order to monitor the predominance of some
strains could be performed.
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