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Abstract

A total of (93) samples of urine was collected from patients ranging in
age from one to ten years, including both genders, from Central Pediatric
Teaching Hospital in Baghdad during the period from September 2023
and March 2024. The isolates were identified by morphological and
biochemical characteristics as well as the API 20E system after the
urine samples were cultured. The results showed that 59 of 93 isolates
(63%) were E. coli. This study demonstrated that 19 samples (76%) of
the E. coli isolates were from females and only 6 samples (24%) were
from males. A selection of ten E. coli isolates was chosen according
to their highest adherence to uroepithelial cells. The isolates’ capacity
to adhere to epithelial cells taken from female urine samples was
examined. All of the isolates were discovered to be able to adhere to
epithelial cells with a mean of (20.00±0.82, 19.00±0.82, 17.25±0.89,
17 ± 0.699025, 16.00±0.74, 14.00±0.82, 14.5± 0.67082, 13.5±
0.513701, 13.5± 0.612372, 13.00±0.70) adherent bacteria, isolates,
on the other hand, had the highest capacity. Antibiotic sensitivity tests
were performed on the isolates, and the results showed that all of the
isolates were highly sensitive to Ciproflaxian (100%), ampicillin (90%),
and gentamicin (70%), and however, higher resistance was found to
Trimethoprim/Sulphamethoxazole (100%), naldixic acid (80%), Ceftriax-
one (80%), and cephalexin (80%). Extraction of the genomic DNA of
ten E. coli was carried out for genetic investigation of selected isolates.
This was done by isolating them using conventional PCR and amplifying
the fimH gene, which is attributed to fimbria adhesion to uroepithelial cell.

1. Introduction:
Urinary tract infections are a common and widespread dis-

ease worldwide, posing a global threat due to their frequent
diagnosis among millions of individuals per year. Half of
all women in the globe will get a urinary tract infection at
some point throughout their lives [1]. The distribution of
Uropathogenic E. coli strains’ virulence factor-encoding genes
will make it possible to identify them based on how these
genes contribute to the development of the disease [2]. E. coli
is the bacteria responsible for urinary tract infections. It enters
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the urinary system and travels to the bladder, causing cystitis.
The spread of bacteria in the kidneys and ureters can be caused
by uncontrolled conditions, resulting in acute pyelonephritis,
which is a secondary infection. The infection has the potential
to cause kidney damage, renal failure, and even death [3]. E.
coli adherence to the uroepithelium may protect them from
urine lavage, enabling them to reproduce and infiltrate renal
tissue [4]. Type 1 pili play a significant role in the develop-
ment of a UTI. The adhesion protein FimH, which is found at
the distal end of the pilus, binds to glycoprotein receptors that
contain trimannose and monomannose. The following cell
types have type 1 fimbriae receptors: erythrocytes, intestinal
cells, vaginal cells, buccal epithelium, and uroepithelial cells
[5] The adhesion of (UPEC) strains to uroepithelial cells can
be facilitated by the presence of pili or fimbriae, as demon-
strated [6]. The aim of this study was to identify the fim H
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gene, which is attributed to fimbria adhesion to uroepithelial
cell.

2. Methodology:

2.1 Bacterial Isolates:
Ninety-three urine samples were collected from children

with urinary tract infections attending to Central Pediatric
Teaching Hospital in Baghdad between September 2023 and
March 2024; their age ranged from one to 10 years. The sam-
ple were cultured on both MacConkey and Eosin methylene
blue agar and incubated for 24 hours at 37oC. The samples
then examined microscopically using Gram stain, biochemical
assays, and the API 20 system.

2.2 Adhesion Test:
The bacteria were cultured using a viable cell culture tech-

nique until the cell count was approximately 1x108 per milliliter
after the cells were centrifuged and the pellet was twice
cleaned with PBS [7]. The urine of healthy females was
centrifuged at 1000 rpm for five minutes in order to remove
uroepithelial cells.The cells were then washed three times
in PBS before being resuspended in PBS [7]. The bacterial
suspension and epithelial cell suspension were incubated in
a shaker-incubator. Unattached bacteria were removed by
centrifugation three times in PBS. The pellet was resuspended
in PBS before being placed under a microscope with glass
slides and allowed to air dry. Methanol:acetic acid (3:1) was
used for adhering the glass slide and then coated in crystal
violate. The number of bacteria adhering was counted with a
compound light microscope.

2.3 Antibiotic Susceptibility Test:
The antibiotic susceptibility of E. Coli isolates to ampicillin,

ceftriaxone, cephalexin, Ciprofloxacin, gentamycin, naldixic
acid, and trimethoprim/sulfamethoxazole was tested using the
disc diffusion method.

2.4 Molecular Study of DNA:
The DNA was extracted from ten isolates E. coli isolate

using the Presto Mini Genomic DNA Kit (Geneaid, Thailand).

2.5 Amplification of FimH Gene by PCR Technique:
the FimH gene was amplified by using the specific primer

as illustrated in Table 1.
The amplification conditions of the FimH gene are listed

in Table 1.

2.6 Statistical Analysis
The experiment’s mean standard deviation is presented in

relation to the adhesion of epithelial cells and E. coli

Table 1. Thermal cycle conditions of the FimH gene.

Steps time Temperature and cycle

Initial denaturation 95o 4min 1

Denaturation 95oC 30 sec
Annealing 56o 45 sec 30
Extension 72oC 1 min

Final extension 72 oC 5min 1

Table 2. Primers of FimH gene used in this study [8].

Gene Primer sequence (5’- 3’) Product
size(bp)

fimH F: 504 bp
gene GAGAAGAGGTTTGATTTAACTTA

TTG
R:

AGAGCCGCTGTAGAACTG
AGG

3. Result and Discussions:
3.1 Identification and Isolation of Escherichia coli:

Ninety-three urine samples were examined microscopically
using Gram stain, biochemical assays, and the API 20 system.
The E. coli isolates were detected in 59 (63%) urine samples
Figure 1. Following this, the samples were examined micro-
scopically using Gram stain, biochemical assays, and the API
20 system these results agree with [9]. Only 59 isolates (63%)
contained E. coli morphological and biochemical traits, this
result agreed with [10] who found that the frequency of posi-
tive results reached 60%. Out of a total of 25 E. coli isolates,
females had 19 (76%) and males had 6 (24%). This result is
agreed with a study reported by, [11] which found that 77%
of E. coli isolates came from females and 23% from males.

3.2 Detection of Adhesion in E. coli:
The ability of E. coli: to attach to epithelial cells isolated

from urine was examined using the frequency of bacteria

Table 3. Reagents were added to the PCR process.

Components volume

genomic DNA 250 ng 2

Forward primer 10 pmol/ µ 2

Reverse primer 10 pmol/ µ 2

Go Taq green Master mix (1X) 12.5

Deionized Distile Water 6.5

Final volume 25
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Figure 1. A: Colonies of lactose fermenting E. coli were
cultured on MacConkey agar for 24 hours at 37oC. B: E.

coli colonies on Eosin Methylene Blue Agar.

Table 4. The biochemical tests for diagnosis of E. coli.

Test Result

Oxidase +

Indole -

Methyl red +

Voges-proskaure -

Citrate utilization +

TSI test A/ K- -

Urease test -

distribution on epithelial cells and the mean number of bac-
teria adhering to twenty epithelial cells Figure 2. Bacterial
cells adhere to one another and can be easily observed under
a compound light microscope. The Table 5 indicates that
there were varying degrees of adhesion between the isolates
and female epithelial cells. The average number of adher-
ent bacteria per epithelial cell ranged from 10.25±0.33 to
20.00±0.82 bacteria. The Table 5 indicates that there were
varying degrees of adhesion between the isolates and female
epithelial cells. The average number of adherent bacteria
per epithelial cell ranged from 10.25±0.33 to 20.00±0.82
bacteria. It was found that isolates with high adhesive abil-
ity have mean (20.00±0.82, 19.00±0.82, 17.25±0.89, 17 ±
0.699025, 16.00±0.74, 14.00±0.82, 14.5± 0.67082, 13.5±
0.612372, 13.5± 0.513701, 13.00±0.70) bacteria/epithelial
cell, so although isolate 24 has the lowest adhesive capability
with mean (10.25± 0.33541) bacteria/epithelial. According

Figure 2. E. coli adhering to uroepithelium cell

Figure 3. Antibiotic sensitivity test of E. coli.

to [12] the average E. coli adhesion on uroepithelial cells is
40 bacteria/uroepithelial cell.

3.3 Susceptibility Test for Antibiotics:
In this study, antibiotic disc diffusion was used to test

ten isolates against ten antimicrobial discs according to [13]
guidelines. Ciprofloxacin (100%), ampicillin (90%), and gen-
tamycin were the most effective medications against E. coli
(70%)as shown in Figure 3. There were differences in an-
timicrobial resistance. The majority of the isolates were resis-
tant to trimethoprim/sulfamethoxazole (100%), naldixic acid
(80%), Ceftriaxone (80%), and cephlexin (80%).

The resistance percentage of E. coli isolates to Trimetho-
prim/Sulfamethoxazole varied and could reach 90%, as sug-
gested by [14] which is consistent with the present findings.
Comparing the results shown in Figure 3 with the results
from other studies revealed this.resistance to naldixic acid
was found among the isolates (80%). These results agree
with [15] who found that E. coli resistance reached 89%.The
results of [16] for ceftriaxone and cephalexin show resistance
percentages of 85% and 80%, respectively, which is in agree-
ment with [17] for E. coli resistance, which was shown to
reach 81%. The results as showed in Figure 3 found the num-
ber and percent of sensitive isolates of bacteria against types
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Table 5. Average E. coli. adhesion to uroepithelialcell

The number of isolates The ratio of E. coli. that adheres to epithelial cells

0 ∗1-5 6-20 >20 The average number of adhering E. coli. cells ± standard deviation

1 1 3 3 6 10 ± 0.49516

2 0 1 6 6 11 ± 0.76899

3 0 1 3 3 6 ± 0.49099

4 0 2 2 6 8.5 ± 0.689202

5 2 2 4 6 10.5 ± 0.443203

6 0 4 4 8 13 ± 0.707107

7 1 2 2 6 8.75 ± 0.578988

8 2 4 0 6 8.5 ± 0.645497

9 0 1 4 6 9.5 ± 0.719059

10 0 2 4 8 12 ± 0.790569

11 0 4 8 8 16 ± 0.74162

12 0 3 5 5 10.25 ± 0.33541

13 0 6 8 8 17 ± 0.699025

14 2 4 4 8 13.5± 0.513701

15 0 2 6 6 11.5± 0.694365

16 1 3 3 10 14 ± 0.829156

17 3 8 4 4 11.75± 0.440544

18 1 6 6 10 11.5 ±0.665533

19 0 8 6 6 14.5± 0.67082

20 2 2 5 12 17.25± 0.891427

21 0 5 10 10 20 ± 0.829156

22 2 2 8 6 13.5± 0.612372

23 17 8 4 127 19.25 ±0.829156

24 1 8 4 4 11.25 ±0.6033

25 0 4 4 8 13 ±0.70

of antibiotics were higher at ciprofloxacin (100%), ampicillin
(90%) and gentamycin )70%). The number and percent of
sensitive bacteria isolates against different antibiotics were
found to be greater at ciprofloxacin (100%), ampicillin (90%),
and gentamycin (70%), High sensitive to Ciprofloxacin was
found among the isolates (100%) these result agree with [18]
who found that the E.coli isolates were vary in their sensitive
to Ciprofloxacin which could reach to 94.6%. When com-
pared these results Figure 3 with the results for other studies,
found the current results were agreed with [19] who could
reach to sensitive to ampicillin reach at 90%.Results [20] for
who found generally susceptible to gentamycin 89%.

3.4 Detection of fimH gene by PCR Technique:
Amplification of the fimH gene was done using specific

PCR primers. The results shown in Figure 4 indicate that the

gene was successfully amplified for all isolates, as evidenced
by the presence of a band that has a molecular size of 508 bp.
Regarding fimH gene these results are in agreement with a
previous study by [21] who isolated E. coli from UTI samples
and obtain the same molecular size band for fimH gene in
their isolates. Our findings indicated a higher frequency of
fimH, which may have referred to an essential function for the
virulence genes in E. coli that cause urinary tract infections
these result agree with [22].

4. Conclusions:
The bacteria E. coli. is the cause of urinary tract infec-

tions in children, particularly Iraqi children.The antibiotics
that have the most effectiveness for uropothermal infections
in Iraqi children are ciprofloxacin (100%), ampicillin (90%),
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Figure 4. Amplification of fimH gene amplified using PCR
test, amplified product (508 bps) of isolates uropathogenic
Escherichia coli. The end product was electrophoresis on

1% agarose for 60 minutes at 110 volts

and gentamicin (70%) E. coli isolates showed a high rate of
resistance to different antibiotics trimethoprim/ sulfamethox-
azole (100%), naldixic acid (80%), Ceftriaxone (80%), and
cephlexin (80%) were the antibiotics that were most resistant,
and the most effective was 100% trimethoprim/ sulfamethox-
azole. amplification of adhesion gene (Fim H gene) signifi-
cantly affects the attachment of epithelial cells.
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