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Abstract | This study is designed to highlight some of the anti-bacterial effect for diclofenac aganist resist. E .coli
0157: H7, as well as the ability of the diclofenac represented by anti-inflammatory and ciprofloxacin combat the expo-
sure of urinary tract infection. The virulence components responsible for colonization and penetration also have a role
in the pathogenicity of the resistant Escherichia coli 0157: H7 strain. Resistance Escherichia coli 0157 H7 for antibiotics
decreases the cure rate. Repurposing Food and Drug Administration (FDA) approved medications against the con-
tributing factors is a novel method to overcome this scarcity. The analgesic medication diclofenac was reported to have
anti-virulence action against resistance Escherichia coli 0157 :H7. This study aimed to demonstrate the antimicrobial
effect of diclofenac, Ciprofloxacin, and a combination (diclofenac +ciprofloxacin) against clinical resistance E co/i 0157
H?7 isolates by using Polymerase chain reaction (PCR).The presented study, all rabbits, forty-eighth adult female rabbit
aged (6-8 weeks) and weighing between (1500 and 2000) gm., was randomly divided into six equal groups(8/each)
groups injection 0.1 mlin 1 x 10° CFU Escherichia coli 0157: H7 by urinary catheterization route excepting in negative
control and all groups resulted in a significant increase in urea creatinine, sodium, Potassium, chloride concentration
in the blood after three days comparison with negative control and in all experimental period (14 days) which was no
significant change (P < 0.05) between positive control (PC) and diclofenac treated groups but combination (cipro-
floxacin 3.5 mg/kg+diclofenac1mg/kg) COM1 group and combination (ciprofloxacin 1.75 mg/kg+diclofenaclmg/kg)
com?2 significant decrease (P< 0.05) after (seven, fourteen) days comparison with positive control ,diclofenac group
was used in combination with antibiotics as the anti-virulence agent which was enhance the ability of the immune
system to eradicate infection. Altogether, we can conclude that the diclofenac has the required anti-boiflim effects to
support ciprofloxacin effect and the body responses against urinary tract infection consequences of E co/i 0157 :H7
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INTRODUCTION

In most cases, Escherichia coli are considered part of the
non-pathogenic normal flora that lives in the digestive
tracts of humans and other animals. Because this organism
has the potential to acquire the genes that make it possible

to become a pathogen, some strains of it may cause illness-
es both within and outside the intestines (Cobo-Simén
and Hart, 2023). Pathotypes, such as Shiga toxin or E. co/i
0157:H7, were used to classify the virulence components
that the pathogenic strain-resistant E. co/i, 0157H7, car-
ries (Pokharel et al., 2023). These organisms are responsi-
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ble for various epidemics in animals, including food-borne
diarrhea, that is, bloody, and hemolytic uremic syndrome,
among others. Food-borne diarrhea, bloody diarrhea, and
hemolytic uremic syndrome each account for around 4% of
all infection cases in children. (Al-Rudha, 2016). Urinary
tract infections occurring by E. co/i O157:H7 are one of the
most important illnesses in babies and children, and they
are one of the leading causes of renal failure and mortality
in patients (Al-Iraqi, 2017). Urinary tract infections (UTT)
are important diseases in newborns. Cattle are reservoirs
tor E. coli O157:H7. Because these animals can carry E.
coli O157:H7 without exhibiting any signs and shed these
organisms in their feces (Al-Zubaidy et al., 2018), it is be-
lieved that they are an important source of food-borne in-
fections (Najim et al., 2017). Because no vaccination can
protect against E. co/i O157:H7, the infection must be di-
agnosed as quickly as possible so that treatment may be ad-
ministered and kidney damage can be avoided. According
to (Pokharel et al., 2023). Polymerase chain reaction (PCR)
test is the most efficient diagnostic approach that is also
highly specific and sensitive for these organs (Manzanas

et al., 2023)

Because there is a lack of data on urinary tract infections
caused by E. co/i 0157 H7 in Iraq, as well as on the gen-
otypic features of these organisms, In this study was done
isolation and diagnosis the urinary tract infections caused
by E. co/i O157:H7 in humans through the use of the PCR
assay and the culturing method for enterohemorrhagic .
coli then infecting rabbits with the same isolate obtained
from humans. The lining of blood arteries is the target of
Shiga toxin, a multi-subunit protein with a 68-kilodalton
molecular weight. After forming a bond with a compo-
nent of the cell membrane, it then penetrates the cell and
begins its work (Yousra et al., 2023). Once within the cell,
it interacts with the ribosomes and causes them to become
inactive. This stops the machinery responsible for protein
synthesis, ultimately resulting in apoptosis and cell death
(Al-Taii and Yousif, 2022). Shiga Toxin-Producing E. coli
(STEC) strains may often be identified by their propensity
to produce shiga toxin, which gives them the potential to
torm both adhering and effacing lesions. In spite of the fact
that both of the Shiga toxins, Szx7 and Szx2, are encod-
ed on the same lambdoid bacteriophage, they are separate
from one another. According to (Lee et al., 2007)’s research
from 2007, Szx2 has a genetic and amino acid similarity
that is 55.6 percent identical to Szx7. In addition to Szx, E.
coli generates enterohaemolysin, which is plasmid-encoded
(Khudhir, 2022). This enterohaemolysin is encoded by A/y4
gene. Strains that possess both the stx gene and the 444
gene are thought to pose a greater threat to human health
than strains that only have either the stx gene or the /4.4
gene. It is interesting to note that bacteria generating only
Shiga toxin type 2 (Szx2, encoded by sx2) seem to be more

usually responsible for major problems such as Hemolyt-
ic-uremic syndrome (HUS) than strains producing Shiga
toxin type 1 (Khudhir et al., 2017). More than 200 dis-
tinct serotypes of E. co/i strains, including both O157 and
non-O157: Helicobacter pylori (H. pylori), have been iden-
tified to have genes for the Shiga toxin. The creation of
biofilm is a typical process that enhances the survival of
bacteria in various abiotic and biotic habitats. Biofilms
may be found in a variety of environments. Biofilms are
responsible for around 80 percent of chronic and recurring
bacterial infections in people, some of which are linked
with high rates of morbidity and death rate (Banerjee et
al., 2020; Uruén et al., 2020).

Biofilms may be found in a variety of environments, includ-
ing medical devices, food, and water. According to (Panx-
in et al., 2023) research, E. coli 0157 H7 may be killed by
ciprofloxacin. However, genetic mutation or development
of ciprofloxacin-resistant bacteria is possible. Biofilms are
communities of sessile bacteria that adhere to a surface,
interface, or other cells by producing proteins, polysaccha-
rides, and external Deoxyribonucleic acid (DNA)(AL-Du-
jaily, and Mahmood, 2022). It acts as a natural physical
barrier and Deoxyribonucleic acid (DNA) provides a con-
stant flow of nutrients for microbial growth, conditions for
interbacterial interaction, genetic material exchange, resist-
ance to extreme potential of hydrogen (PH) and increased
resistance to immune defenses and antimicrobial agents,
making biofilm-related infections difficult to treat (Yin et
al., 2019; Salgar-Chaparro et al., 2020).

Diclofenac has antibacterial and anti-biofilm properties
against therapeutically important microorganisms. It is an
analgesic, antipyretic, and anti-inflammatory non-steroidal
anti-inflammatory medication. It reduces pain and inflam-
mation in rheumatoid, gout, ankylosing spondilytis, oste-
oarthritis, dysmenorrhea, and spondylarthritis. It inhibits
prostaglandin-producing cycloxygenase enzymes (Hasan
etal.,2023). Blocking cyclooxygenase isoenzymes, (COX-1
and COX-2) enzymes reduces prostaglandin synthesis and
inflammation. Diclofenac’s formula is C14H11CI2NO2,
and its molecular weight is 318.13. The hygroscopic, near-
ly white crystalline powder dissolves easily in methanol
and butanol but sparingly in water. It melts at 288-290 C°
(Ricciotti et al., 2011).

AIM OF THE STUDY
Study the effect of the combination between ciprofloxacin
and diclofenac and alone in treating urinary tract infection

caused by Escherichia coli (0157):H7
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MATERIALS AND METHODS

IDENTIFICATION OF E.coL1 0157:H7

This investigation isolated pure culture E.co/iO157:H7 us-
ing general and selective mediums (IMc Donough et al.,
2000). UTI-afflicted females provided 200 urine samples
from February to July 2022. Incubation of the urine sam-
ples was done at 37°C for (1-2) days on blood agar, Mac-
Conkey and detected by PCR assay using for DNAwas
extracted using PrestoTM Mini g DNA Bacteria Kit Ge-
neaid, U.S.A., and PCR master mix was made using Ac-
cuPower PCR premix Kit. PCR product electrophoresis
(Fig.1). PCR testing verified that the bacterial isolates were
E.coli O157:H7. Consecutive two fold dilutions, 50 uLL of
pathogenic E. coli 0157 H7 suspension (107-109 CFU) is
utilized to generate acute UTI by (Panda et al., 2010).The
rabbit was given 0.1 ml of each dilution intraurethral and
monitored for UTI symptoms. The rabbit’s infectivity dose
will remain the dilution that caused symptoms (Quinn et
al., 2004). Each rabbit in the infected group will receive a
canula (gauge 24G) with brain heart infusion broth dilu-
tion of 0.1 ml overnight at 37 Co. Aseptically insert uri-
nary catheters. Forty-eight female rabbits will be divided
into six groups (8 animals for each group) were purchased
from local market New Zealand white rabbit (, during the
experimental period, rabbits were individually in metal
cages, at experimental animal house of Veterinary College
/ Baghdad University, they were kept at room temperature
(23-28) C-, the rabbits were fed commercial pellet, food
and water was supplied (Cam et al., 2008).

INSTITUTIONAL ANIMAL CARE AND USE COMMITTEE
STATEMENT

Before performing any experiment, the experimental de-
sign and protocols used in current study were examined
and approved in accordance with the animal welfare ethi-
cal measurements by the Scientific Committee of the De-
partment of Physiology, Biochemistry and Pharmacology,
College of Veterinary Medicine, University of Baghdad
and the Ethics Committee of the College of Veterinary
Medicine, University of Baghdad, Baghdad — Iraq (IA-
CUC#: P.G.-1354).

ANIMAL GROUPING

Group NC (Negative control): The uninfected group was
gave only distilled water orally.

Group PC (Positive control): the animals were-infected
with E. coli 0157:H7 and left without any treatment.
Group DC: Infected animals with E. co/i 0157:H7 admin-
istrated diclofenac 1mg/kg B.W.

Group CIP: Infected animals with E. co/i 0157:H7 and ad-
ministrated with ciprofloxacin at 7mg/kg B.W

Group COM1 (combination): Infected animals with E.
coli 0157:H7 and treated with a variety of 3.5mg/kg B.W

ciprofloxacin+ 1mg/kg B.W. Diclofenac.

Group COM2 were treated with 1.75mg/kg B.W cipro-
floxacin + 1mg/kg B.W. All the treatments were adminis-
trated orally twice daily for 14 days.

STATISTICAL ANALYSIS
Data were analyzed statistically using the Microsoft Pro-
gram (SPSS), the mean of variance was compared by T-test

at (P< 0.05) as described by (Morgan et al. 2005).

RESULTS

Bacterial colonies on McConky medium at 37 degrees
Celsius showed a rose pink hue 24-48 hours after the
end of the incubation period, whereas colonies on E.IM.B.
media had a metallic green sheen color. In addition, the
bacterial isolates displayed gram-negative motile bacilli,
as determined by the assay, which is a speedier and more
sensitive test for the detection of these microorganisms
in materials that have been polluted. (Paton et al., 1998),
Who indicated that the PCR assay was regarded to be the
most sensitive approach to know if a sample includes E.co/i
0157:H7 via detecting the genetic characteristic of these
organisms supported these ideas. They said that the PCR

assay was the sensitive way that employed.

The most recent result of the PCR assay identified the
presence of the eae A, hlyA, Stxland Stx2, flic, and rfbE
genes in the local isolates of E. co/i based on their micro-
scopically, morphology, biochemical tests, It was deter-
mined that the bacterial isolates in question were of the
E.coli kind. Colorless and smooth colonies appeared on the
selective medium Cefixime Tellurite-Sorbitol MacConkey
agar, but on Chrom agar O157, the colonies were a mauve
hue. It was determined that the bacterial isolates were E.
coli O157, and the PCR test verified the diagnosis that
these strains were E. co/i O157:H7 serotypes.

DEeTECTION OF E.corr O157: H7 UsING MULTIPLEX
Pcr (MPpcCRr)

Amplification and melting conditions were optimized for
the MPCR assay, using specific primers sequences target-
ed f7iC,,, (1522 bp), r/bE,,, ., (259bp), eaed (473 bp), stx,
(180 bp) and szx, (780 bp) genes Figure (1). Genes used
in the polymerase chain reaction (PCR) were similar to
those used by (Hu et al., 1999), which developed MPCR
assay that was able to identify these genes in animal urine
samples. (Bai et al., 2010) have successfully managed the
Optimization of multiplex PCR conditions to detect the
presence of all five E. co/i O157:H7 genes in water samples.

SERUM CREATININE CONCENTRATION:
The present study increase serum creatinine in all groups
after 3 days infected by resist. £ col/li 0157 :H7 inducation
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Table 1: Frequency of rfb eaed, stx , stx and fliC  genes in the samples:

Isolates source b gene fliC gene  eaeA gene Stx gene Stx gene
0157 H7 1 2

Human + + + + +

Table 2: Creatinine concentrations (mg/dl) in infected groups by resistance E co/i 0157 treated by Ciprofloxacin,
diclofenac alone and combination between (ciprofloxacin +diclofenac) in two doses (mg/kg) and control groups

Groups/ Serum creatinine concentration( mg/dl) 3 days 7 days 14 days
Control —ve(NC) 0.62+0.06 0.66+0.10 0.64+0.09
Ab Ac Ab
Control +ve(PC_ 1.74+0.05 1.72+0.07 2.14+0.10
Ba Ba Aa
Diclofenac(DC) (1)mg/kg 1.62+0.10 B1.70+0.07a A2.08+0.08a
Ba
Ciprofloxacin(CIP) (7)mg/kg 1.70+0.07 1.58+0.16 0.76x0.16
Aa Aa Bb
Diclofenac (1)mg/kg+Ciprofloxacin(3.5 )mg/kg(COM1) 1.74+0.08 1.22+0.06 0.72+0.12
Aa Bb Cb
Diclofenac (1)mg/kg+Ciprofloxacin (1.75)mg/kg(COM2)  1.70+0.07 1.00£0.18 0.62+0.18
Aa Bb Cb

'The small letter compares the values in the columns, and the capital letter compares the values in the row.

Table 3: Serum Sodium concentration mmol/l in infected groups by resistance E co/i 0157H7 treated by Ciprofloxacin,
diclofenac alone, and a combination between (ciprofloxacin +diclofenac) in two doses (mg/kg) and control groups

Groups/ Serum Sodium concentration mmol/1 Three days Seven days fourteen days
Control —ve(NC) 136.60+0.67 137.00+0.70 136.80+0.58
Ab Ac Ab
Control +ve(PC) 153.20+2.63 158.00+2.32 167.60+2.80
Ba Ba Aa
Diclofenac 1mg/kg(DC) 154.20+2.33 153.20+3.00 167.40+2.48
Ba Ba Aa
Ciprofloxacin 7mg/kg(CIP) 156.80+3.26 156.60+2.37 137.20+0.86
Aa Aa Bb
Diclofenac(1)mg/kg+Ciprofloxacin (3.5)mg/kg(COM1) 152.80+1.62 145.60+1.02 136.20+0.58
Aa Bb Cb
Diclofenac(1)mg/kg+Ciprofloxacin(1.75) mg/kg(COM2)  152.20+1.77 142.80+1.42 136.20+0.58
Aa Bb Cb

'The small letter for comparison between the values in the columns, the capital letter for comparison between the values in the row.

Table 4: Potassium concentration mmol/l in infected groups by resistance E coli 0157H7 treated by Ciprofloxacin,
diclofenac alone, and a combination between (ciprofloxacin +diclofenac) in two doses(mg/kg) and control groups

Groups/ Serum Potassium concentration( mmol/l) Three days Seven days Fourteen days

Control —ve(NC) 3.84+0.10 3.76x0.07 3.64+0.05
Ac Ac Ab

Control +ve(PC) 6.30+0.19 6.30+0.13 6.96+0.06
Ba Ba Aa

Diclofenac (1)mg/kg(DC) 6.34+0.17 6.28+0.24 6.60+0.22
Aa Aa Aa

Ciprofloxacin(7)mg/kg(CIP) 6.12+0.18 6.38+0.21 3.80+0.12
Aa Aa Bb

Diclofenac+Ciprofloxacin (1+3.5)mg/kg COM1 5.96+0.12 5.26+0.08 3.70£0.07
Aa Bb Cb
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Diclofenac+Ciprofloxacin (1+1.75)mg/kg COM?2

A6.38+0.21

Aa

5.26x0.08

Bb

3.64+0.08
Cb

'The small letter for comparison between the values in the columns, the capital letter for comparison between the values in the row.

Table 5: Serum chloride concentration mmol/l in infected groups by resistance E co/i 0157 H7 treated by Ciprofloxacin,

diclofenac alone, and combination between (ciprofloxacin +diclofenac) in two doses(mg/kg) and control groups

Groups/ Serum Chloride concentration ( mmol/l)
Control —ve(NC)

Control +ve(PC)

Diclofenac 1( mg/kg)(DC)

Ciprofloxacin 7 (mg/kg) (CIP)

Diclofenac 1 (mg/dl)+Ciprofloxacin3.5 (mg/kg) COM1

Diclofenac 1 (mg/dl)+Ciprofloxacinl.75 (mg/kg COM2

Three days Seven days fourteen days
99.00+0.44 103.20+1.82 102.60+2.24
Ab Ab Ab
118.20+1.15 118.80+0.86 A130.60+1.07
Ba Ba Aa
117.60+0.87 119.60+1.02 130.00+1.09
Ba Ba Aa
118.20+0.86 118.00+0.70 103.60+2.44
Aa Aa Bb
119.60+1.20 103.80+2.69 102.00+1.41
Aa Bb Bb
119.20+0.86 103.20+1.98 101.00£1.67
Aa Bb Bb

'The small letter for comparison between the values in the columns, the capital letter for comparison between the values

in the row.

Table 6: Serum blood urea concentration mg/dl in infected groups by resistance E co/i 0157H7 treated by Ciprofloxacin,
diclofenac alone, and a combination between (ciprofloxacin +diclofenac) in two doses (mg/kg) and control groups

Groups/ Blood Urea concentration (mg/dl)
Control —ve(NC)

Control +ve(PC)

Diclofenac 1mg/kg(DC)

Ciprofloxacin 7mg/kg(CIP)
Diclofenac(1mg/kg)+Ciprofloxacin(3.5mg/kg) COM1

Diclofenac 1mg/kg+Ciprofloxacin(1.75mg/kg) COM?2

Three days Seven days fourteen days
20.80+1.46 25.60+1.80 25.20+2.22
Ab Ac Ab
59.40+0.92 62.20+2.35 68.80+2.67
Ba Aa Aa
58.40£1.43 61.40+1.88 68.20+2.20
Ba Aa Aa
58.80+1.15 58.60+0.50 23.98+4.21
Aa Aa Bb
61.00+2.28 37.60+4.36 24.38+3.42
Aa Bb Cb
60.40+2.08 37.20+4.05 23.90+3.12
Aa Bb Cb

'The small letter for comparison between the values in the columns, the capital letter for comparison between the values in the row.

by urinary catheter excepted negative control this is evi-
dence of infection the results of current study ciproflox-
acin (CIP) group after 14 days no significant change (P<
0.05) compared with negative control (NC) however two
groups treated by combination (ciprofloxacin+ diclofenac
) and two doses (3.5+1 and 1.75+1) (mg/kg) after 7 and
14 days decrease significant (P< 0.05) this is evidence of
the additive effect of diclofenac with ciprofloxacin, com-
pared ciprofloxacin group and diclofenac group whereas
diclofenac did not gave an effect on its own, even after 14
days of starting treatment compared with negative control

(NC). Table (2) figure (7)

SERUM SoDIUM

The presented study increase serum sodium in all groups
after 3 days infected by resist. £ co//i 0157 :H7 inducation
by urinary catheter excepted negative control this is evi-
dence of infection the results of current study ciprofloxa-
cin (CIP) group after 14 days no a significant change (P<
0.05) compared with negative control (NC) however two
groups treated by combination (ciprofloxacin+ diclofenac)
and two doses(3.5+1 and 1.75+1)(mg/kg) after 7 and 14
days decrease significant (P< 0.05) this is evidence of the
additive effect of diclofenac with ciprofloxacin, compared
ciprofloxacin group and diclofenac group whereas di-
clofenac did not gave an effect on its own, even after 14
days of starting treatment compared with negative control
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Figure 1: Shows gel electrophoresis, D.N.A. marker:
1 lane, negative control: 3-4 lane; amplification of eaeA
gene: 5— 9 lane, stained with E.B. at 80 volts for 60 min,
under U.V. light

Figure 2: Shows gel electrophoresis, D.N.A. marker: 1
lane, the negative control: 2 lanes, PCR amplification of
Sic , gene: 3-9 lanes, stained with E.B. at 80 volts for 60
minutes, under U.V. light.

Figure 3: Shows gel electrophoresis, D.N.A. marker: lane
1; Amplification of 7/0E gene: lanes 1-7, stained with E.B.
at 80 volts for 60 minutes, under U.V. light.

(NC). Table (3) figure (8).

Figure 4: Shows gel electrophoresis, D.N.A. marker: 1
lane, amplification of szx, gene: lanes 2-7, stained with E.B.

at 80 volts for 60 minutes, under U.V. light.

Figure 5: Shows gel electrophoresis, D.N.A. marker: lane
1; amplification of szx, gene: lanes 1-7, stained with E.B. at
80 volts 60 minutes, under U.V. light.

H Control -ve M Control +ve EDic B Cip H Dic+Cip{3.5:0.5} M Dic+Cip(7:1)

25

2

15

1+

0.5

Serum creatinine (mg/fdl)

3 days

7 days
Period/days

14 days

Figure 6: Creatinine concentrations (mg/dl) in infected
groups by resistance E co/i 0157 treated by ciprofloxacin,
diclofenac alone,and a combination between (Ciprofloxacin
+ diclofenac) in two doses (mg/kg) and control groups
DC-=diclofenac dosge 1mg/kg

CIP=ciprofloxacin dosage 7 mg/kg

COM1= (ciprofloxacin3.5mg/kg +diclofenaclmg/kg)

COM2= (ciprofloxacinl.75mg/kg +diclofenaclmg/kg
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#Control-ve M Control+ve WDic ECip M Dic+Cip(3.5:0.5) M Dic+Cipl7:1)

Serum Sodium {(mmol/1)

3 days

7 days
Period

14 days

Figure 7: serum sodium mmol/l in infected groups
by resistance E co/i 0157H7 treated by ciprofloxacin,
diclofenac alone,and a combination between (ciprofloxacin

+diclofenac) in two doses(mg/kg) and control groups
DCx=diclofenac dosge 1mg/kg

CIP=ciprofloxacin dosage 7 mg/kg

COM 1= (ciprofloxacin3.5mg/kg +diclofenaclmg/kg)
COM2= (ciprofloxacinl.75mg/kg +diclofenaclmg/kg)

@ Control-ve M Control4+ve EDic ECip M Dic+Cip(3.5:0.5) M Dic+Cipl(7:1)
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Figure 8: Serum Potassium concentration (mmol/l)
in infected groups by resistance E co/i 0157H7 treated
by Ciprofloxacin, diclofenac alone, and a combination
between (ciprofloxacin +diclofenac) in two doses (mg/kg)
and control groups

DC-=diclofenac dosge 1mg/kg

CIP=ciprofloxacin dosage 7 mg/kg

COM1= (ciprofloxacin3.5mg/kg +diclofenaclmg/kg)

COM2= (ciprofloxacinl.75mg/kg +diclofenaclmg/kg)

SEruM PoTASSTUM

the presented study increase serum potassium concentra-
tion in all groups after 3 days infected by resist. E colli
0157: H7 inducation by urinary catheter excepted negative
control this is evidence of infection after injection the pre-
sented study ciprofloxacin (CIP) group Serum potassium
concentration after 14 days no a significant change (P<
0.05) compared with negative control (NC) however two
groups treated by combination (ciprofloxacin+ diclofenac
) in two doses(3.5+1 and 1.75+1)(mg/kg) after 7 and 14
days decrease significant (P< 0.05) this is evidence of the

additive effect of diclofenac with ciprofloxacin, compared
ciprofloxacin group and diclofenac groupwhereas di-
clofenac did not gave an effect on its own, even after 14
days of starting treatment compared with negative control

(NC). Table (4) Fgure (9)

EcControl-ve M Control+ve BDic MCip M Dic+Cip(3.5:0.5) M Dic+Cip(7:1)

Serum Chloride
2

3 days

7 days
Period

14 days

Figure 9: Serum chloride concentration (mmol/l) in
infected groups by resistance E co/i 0157H7  treated
by Ciprofloxacin, diclofenac alone and a combination
between (ciprofloxacin +diclofenac) in two doses(mg/kg)
and control groups

DC-=daclofenac dosge 1mg/kg

CIP=ciprofloxacin dosage 7 mg/kg
COM1=((ciprofloxacin3.5mg/kg +diclofenaclmg/kg)
COM2=((ciprofloxacinl.75mg/kg +diclofenaclmg/kg)

E Control-ve HControl+ve EDic HCip B Dic+Cip(3.5:0.5} M Dic+Cip(7:1)

3days

Fdays
Period

lddays

Figure 10: Serum blood urea mg/dl in infected groups
by resistance E co/i 0157H7 treated by Ciprofloxacin,
diclofenac alone,and a combination between (ciprofloxacin
+diclofenac) in two doses(mg/kg) and control groups
DC=daclofenac dosge 1mg/kg

CIP=ciprofloxacin dosage 7 mg/kg
COM1=((ciprofloxacin3.5mg/kg +diclofenaclmg/kg)
COM2=((ciprofloxacinl.75mg/kg +diclofenaclmg/kg)

SERUM CHLORIDE

'The present study increase serum chloride in all groups af-
ter 3 days infected by resist. £ colli 0157 H7 inducation
by urinary catheter kidney dysfunction excepted negative
control this is evidence of infection the results of presented
study ciprofloxacin (CIP) group serum chloride after 14
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days no a significant change (P< 0.05) compared with
negative control (NC) but two groups treated by combina-
tion (ciprofloxacin+ diclofenac) and two doses, after 7 and
14 days significant decrease (P< 0.05) compared with (PC,
DC and CIP) groups, and this is evidence of the additive
effect of diclofenac with ciprofloxacin while diclofenac did
not gave an effect on its own, even after 14 days of starting
treatment compared with negative control (NC). Table (5)
Figure (10)

BrLoop Urea

'The presented study increase blood urea in all groups after
3 days infected by resist. £ co//i 0157: H7 inducation by uri-
nary catheter kidney dysfunction excepted negative control
this is evidence of infection the results of current study
ciprofloxacin (CIP) group after 14 days no a significant
change (P< 0.05) compared with negative control(NC)
however two groups treated by combination (ciprofloxa-
cin+ diclofenac) and in two doses (3.5+1 and 1.75+1)(mg/
kg), after 7 and 14 days the beginning of dosing signifi-
cant decrease (P< 0.05) compared with (CIP,DC and PC)
and this is evidence of the additive effect of diclofenac with
ciprofloxacin, whereas diclofenac did not gave an effect on
its own, even after 14 days of starting treatment compared

with negative control (NC). Table (6) Figure (10)

DISCUSSION

All parameter above (creatinine, sodium, potissum, chlo-
ride and urea) decreased significantly after 14 days all
groups (CIP, COM1 and COM2) Ciprofloxacin is a syn-
thetic chemotherapeutic antibiotic of the fluoroquinolone
drug class (Michalowska et al., 2023). It is a second-gen-
eration fluoroquinolone antibacterial. It kills bacteria
by interfering with the enzymes that cause DNA to re-
wind after being copied, which stops synthesis of DNA
and of protein. Ciprofloxacin was first patented by Bayer
(1983) and subsequently approved by the U.S. Food and
Drug Administration (FDA) in 1987. Ciprofloxacin has
12 FDA-approved human uses and other veterinary uses,
but it is often used for unapproved uses (off-label). Cip-
rofloxacin interacts with other drugs, herbal and natural
supplements, and thyroid medications (Lukin et al., 2023).
Ciprofloxacin is a broad-spectrum antibiotic active against
both Gram-positive and Gram-negative bacteria. It func-
tions by inhibiting DNA gyrase, a type II topoisomerase,
and topoisomerase IV, enzymes necessary to separate bac-
terial DNA; thereby inhibiting cell division. This mecha-
nism can also affect mammalian cell replication. In par-
ticular, some congeners of this drug family (for example
those that contain the C-8 fluorine) (Imkamp et al.,2023).
'The duration of treatment with ciprofloxacin for UTT is
typically 3 to 7 days moreover the presented study CIP
group all parameter decreased significantly after 14 days

because E coli 0157H7 was resist according vitek2 how-
ever (COM1 and COM?2) decreased significantly after
7 consequence, to additive effect between diclofenac and
ciprofloxacin according checker board assay diclofenac
anti- bacterial properties whilst combined with other med-
icines, it’s also makes bacteria more susceptible to antibi-
otic agents (Chan et al., 2017). Consequently, a method
for treating microbial diseases and reducing inflammation
is to combine antibiotic drugs with diclofenac (Chan et
al., 2017). diclofenac had an effect inactivating the E coli
biofilm metabolism the authors observed a biofilm killing
activity only when diclofenac was associated with kanamy-
cin or tetracycline, ciprofloxacin (Ledo et al., 2020). (Shah
et al., 2016) The many traits of biofilms facilitate antimi-
crobial resistance (Park, 2023). In particular, creating an
extracellular polymeric substance (EPS) matrix lessens
the diffusion and penetration of antimicrobial drugs while
shielding the bacteria from environmental stresses like
dehydration and starvation (Espigares et al., 2023). Ad-
ditionally, the EPS matrix hinders the biofilm from effec-
tively absorbing oxygen and nutrients, causing certain cells,
known as persisters, to enter a vegetative state and expe-
rience metabolic inactivity, making them inaccessible to
antimicrobial drugs (Panxin et al., 2023) Resistance genes’
expression, which results in the emergence of neutraliz-
ing enzymes, is another factor that influences antimicrobi-
al resistance. diclofenac this drug are widely used in com-
bination with antibiotics to treated infections since they
are administered to reduce inflammation, pain, and fever
(Rainsford, 2007). The mechanism of action of nonsteroi-
dal anti-inflammatory drug (NSAIDs) such as diclofenac
ibuprofen and acetylsalicylic acid (aspirin) depends on the
inhibition of cyclooxygenase enzymes (Rainsford, 2007).
antibacterial of diclofenac mechanism their anti-biofilm
action (Abbas et al., 2020) may be related to their ability to
affect the integrity of the cytoplasmic membrane of bacte-
ria. In fact, cell permeation to propidium iodide, the release
of intracellular K+ and changes in the physicochemical
properties of the bacterial surface have been reported—
suggesting cytoplasmic membrane damage (Laudy et al.,

2016).

CONCLUSIONS

From the results of this study, the following observations
are deduced:

Antibiotics susceptibility test was done for E. coli O157:H7
isolates that showed multiple antibiotic resistance, includ-
ing Ciprofloxacin.

Shiga-like toxin 2 is the most important virulence marker
of E. coli O157:H7.

Used diclofenac with ciprofloxacin in urinary tract infec-
tion (UTI)caused by E. co/i O157:H7.for reduce the bac-

terial effect and inflammation
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