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ABSTRACT

A total of two hundred and fourteen outpatient and inpatient children their ages ranged from
lday to 14 years, whether symptomatic or asymptomatic were studied for urinary tract
infections (UTIs) during the period (February to May 2012) at Rapareen Teaching Hospital
for Children in Erbil City. Urine samples were collected and examined using microscopic,
dipstick test for detection of leukocyte esterase and culture techniques. Isolated organisms
were identified using microscopical, morphological and biochemical tests (including recent
Vitek 2 system) and the results showed that positive urine cultures were detected in 134 (62.6
%) children, among females were 98 (73 %), while among males were 36 (27 %).
Microorganisms that had been isolated from urine culture were mainly Escherichia coli 70
(52.2 %) followed by others. The isolates appeared to be varied in their resistance to
antibiotics, and the highest resistance were for ampicillin 67 (95.7 %), while the most effective
antibiotic used was imipenem .Total E.coli isolates also tested for their ability to produce
hemolysin and the results showed that 27 (38.5%) were a-hemolysin, 9 (12.8%) p-hemolysin
and 34(48.5%) were y-hemolysin producers.. Out of 70 Escherichia coli isolates, 41 (58.5%)
were found to be ESBLs producers, while 29 (41.4%) were non ESBLs producers. The plasmid
profile of studied E.coli isolates revealed that plasmids were found in 64 (91.6%) of isolates
with different molecular weights ranged from 1- more than10 kbp. Curing of plasmid DNA
content were conducted using sodium dodecyl sulfate (SDS) and elevated temperature at 46C°.

The results revealed that the curing percentage for isolate E3 was (50%) while for isolate E25
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was (41.6%) for antibiotics understudy. On the other hand these two isolates when incubated at
46 C° the curing percentage were (66.6%) and (58.3%) respectively. Also the cured colonies
tested for their ability to produce ESBLs and the results demonstrated that the cured colonies
cannot produce ESBL indicating that the genes responsible for this trait are plasmid situated.
Among 70 UPEC isolates, 61(87.1%) UPEC were positive for the existance of aerobactin

virulence gene using PCR.

Keywords: Uropathogenic E.coli, antibiotic resistance, , and virulence gene.
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1.INTRODUCTION

Urinary tract infection, or UTI, is an infection that can happen anywhere along the urinary
tract. Urinary tract infections have different names, depending on what part of the urinary tract is
infected [1]. Uropathogenic Escherichia coli (UPEC) is the most frequent agent causing UTI in
adults and children [2]. At least 80% of urinary tract infections in children are caused by
Escherichia coli followed by Klebsiella spp., Proteus mirabilis, Pseudomonas aeruginosa and
Enterobacter spp. [3]. While 10% of UTIs are caused by gram positive bacteria include
Staphylococci, Enterococci and Streptococci [4]. Pathogenic potential of E. coli strains is thought
to be dependent on the presence of virulence factors (VFs), which are located either on bacterial
plasmid or on chromosome. The virulence genes most commonly associated with UPEC include
P fimbriae (pap), afimbrial adhesin I (afal), aerobactin (aer), type 1 fimbriae, hemolysin (hly), S
fimbriae (sfa), cytotoxic necrotizing factor 1 (cnfl), adhesins and fimbriae [5]. Virulence factors
are encoded by genes located on the chromosome or on the plasmids. The location of virulence
factors on such genetic mobile elements may facilitate the spread of virulence properties within
bacterial communities [6]. Increasing rates of resistance to antibiotics among uropathogens have
caused growing concern in both developed and developing countries [7]. Understanding
antibiotic resistance patterns and molecular characterization of plasmids and other genetic
elements is epidemiologically useful [8]. Plasmids allow the movement of genetic material,
including antimicrobial resistance genes between bacterial species and genera. Controlling of
antibiotic resistance at the molecular levels such as using curing agents may limit or decrease the
resistance of pathogenic bacteria [9]. Curing may occur naturally through cell division or by
treating the cells with chemical and physical agents [10]. Therefore the aim of this study are
isolation and identification of uropathogenic E. coli (UPEC), study the antibiotic resistance
patterns of these isolates to different antimicrobials, elimination the bacterial resistance to
antibiotics for some isolates by curing the plasmid using SDS and elevated temperature, and
finally detection of virulence genes (Aerobactin gene) of E.coli isolates using Polymerase Chain
Reaction ( PCR) assay and gel electrophoresis.
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2.MATERIAL AND METHODS
Collection of samples:

This study was carried out during the period 25" Feb.2012 to 17™ June 2012. A total of two
hundred fourteen (214) urine specimens were collected from infants and children, aged one day-
14 years attending (Rapareen Teaching Hospital for Children in Erbil City). Provisional diagnosis
of urinary tract infections made by pediatrician. All urine specimens were obtained by mid stream
clean — catch, catheterization or from urine bags. The specimens were transferred to the

laboratory and processed within half an hour of collection.

Microscopic examination:

For microscopic examination, about 5ml of urine was centrifuged (2000 rpm for 5 min.), the
supernatant was discarded and a drop (0.1ml) of the sediment was placed on a clean microscopic
slide. The preparation was examined under high power (x40) lens. The common finding expected
to be seen are: Pus cell (white blood cell), red blood cell (RBC), casts, crystals, epithelial cells,

bacteria and parasites.

Leukocyte esterase test (LE):

This test was used to detect leukocyte esterase enzyme released from leukocytes in urine using
urine test strip. The positive result depend on changing the color of strip from yellow to deep
brown [11].

Urine culture (isolation of E.coli):

A loop full of undiluted urine samples was spreaded on appropriate culture media (blood,
MacConkey agar and CLED agar) plates. The plates were incubated overnight at 37C°. Well
isolated single colonies were sub-cultured on the same media to check for the purity of the
isolated bacteria. Purified isolates were identified using microscopical, morphological,

biochemical and Vitek 2 system as a more accurate method for identification.

Bacterial count and significant bacteriuria:
Urine culture is based on colony forming units per ml (CFU/ ml). The diagnosis of urinary

tract infection is based on a positive urine culture of > 10° colony-forming units/ml [12].The

L
Web Site: www.kujss.com Email: kirkukjoursci@yahoo.com,

kirkukjoursci@gmail.com
e —

209




Journa
e e

7= K Kirkuk, University Journal /Scientific Studies (KUJISS)

O 4 /# Volume 10, Issue 3, September 2015, p.p(205-229)

%,,,,,w{;" ISSN 1992 - 0849

number of colonies were counted by spreading 2ul standard loop full of well mixed urine
specimen on nutrient agar plate, incubated overnight at 37C°. The number of colonies were then
multiplied by 500 (standard factor) [11].

Antimicrobial Susceptibility Testing:

The antibiotic resistance pattern of seventy (70) E.coli isolates from urine specimens and
laboratory strain E.coli DH5ce were screened for their resistance to thirteen widely used
antibiotics. Disc diffusion method, also known as the Kirby- Bauer-method were used [ 13].The
antibiotics were include: amikacin (AK), ampicilin(AMP), amoxicillin-clavulanic acid(AMK),
chloramphenicol(C), ciprofloxacin(CIP), cephalothin(CEP), nitrofurantoin(F), ceftriaxone(CRO),
cefotaxime(CTX), imipeneme(IMP), gentamycin(GM), nalidixic acid(NA) and trimethoprim-
sulphomethaxazole(SXT).

Detection of extended spectrum B-lactamases (ESBLS):
A double disc diffusion test was performed with amoxicillin-clavulanic acid surrounded by

aztreonam and third generation cephalosporin discs cefotaxime and ceftazidime [14,15].

Isolation of plasmid DNA content from bacterial isolates understudy:
DNA spin™ Plasmid DNA Purification Kits (Intron/ Korea) procedure is based on alkaline
lysis method of bacterial cells followed by adsorption of DNA onto silca in the presence of high

salt.

Study of plasmid profile purified from E.coli isolates
agarose gel electrophoresis technique:

The method described by [16] with few modifications was followed and include the following
steps: The edges of a clean, dry glass plate sealed with tape to form a mold. The mold was set on
a horizontal section of the bench. Sufficient electrophoresis buffer prepared to fill the
electrophoresis tank and to cast the gel. The slurry heated in microwave oven (at 98C° for about 2
minuts). The flask transferred into a water bath at 55C°. When the gel cooled, ethidium bromide
were added to a final concentration of 0.5ug/ml (8 pl ethidium bromide to 100 ml agarose). The
gel mixed thoroughly. The warm agarose solution poured into the mold. The gel allowed to set

completely (left to be solidified at room temperature 30-45 min) then carefully the comb
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removed. Just enough electrophoresis buffer added to cover the gel to a depth of about 1mm).
Samples of DNA were mixed with appropriate volume of loading buffer (bromophenol blue).
The sample mixture slowly loaded into the slotes of submerged gels using a disposable
micropipette. Size standards was loaded into slotes on both the right and left sides on the gels.
The DNA will migrate toward the positive anode at 10 volt / cm for 1 hour, the gel run until the
samples have migrated an appropriate distance through the gel. The electric current turned-off
and the lid was removed. Finally we examined the gel by UV-transilluminator, and then
photographed .

Plasmid curing assay
Sodium Dodecyl Sulfate (SDS):

Curing by SDS was done by the procedure mentioned by [17]. Five ml of LB broth containing
appropriate antibiotic at final concentration inoculated with single colony of E.coli isolate ,
incubated at 37C° for 24 hours, after overnight 0.1 ml of the broth bacterial culture were
inoculated into 5 ml LB broth containing 2% of SDS agents and incubated with shaking at 37C°
for 48 hours. Serial dilutions were prepared up to 10, 0.1 ml from the last three dilutions were
spreaded onto nutrient agar plates and incubated at 37C° for 24 hours. After incubatin time, fifty
colonies were transferred to nutrient agar plate and incubated over night at 37C° representing the
master plate. Five colonies were randomly choosen, picked up and transferred to Muller Hinton
agar plates and tested for antibiotic sensitivity pattern and ESBLsproduction, incubated at 37C°
for 24 hours. After overnight incubation the percentages of curing colonies for both antibiotic
sensitivity pattern and ESBL production were calculated.

Elevated temperature (46C°):

This curing was carried out according to [18]. Ten ml of LB broth inoculated with single
colony of E.coli isolate, after inoculation for 24 hours at 37C°, 10 ml LB broth culture inoculated
with 0.2 ml of bacterial culture, incubated with shaking (100 rpm at 46C° for 24 hrs.). The same

steps as in above procedure were repeated.
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Detection of Aerobactin gene (aer gene) in E.coli isolates using PCR technique:

Detection of aer gene was performed by amplifying the gene by PCR. The primers sequences
were obtained from (CINNAGEN company, Germany). Amplification was performed in a
thermal cycler (Eppendorf, Germany) according to the methods described by [19]. Expected sizes
of the amplicons  were ascertained by electrophoresis in 1.2 % agarose gel with an
appropriate molecular size marker (100-bp DNA ladder (Genedrix / Tiwan). All the 70 UPEC
isolates were tested for presence of aer gene (a plasmid sequence associated with Uropathogenic
E. coli), the primers sequences are: F- 5'-TACCGGATTGTCATATGCAGACCGT-3'and R 5'-
AATATCTTCCTCCAGTCCGGAGAAG -3' (19 ). The protocol for PCR technique include
preparing of PCR mixture for each sample as follow:12.5 pl master mix ,9.5 pl nuclease free
water,1 pl primer (reverse),1 ul primer (forward),1 pl plasmid DNA template,total volume 25
pl. All the steps were done on ice. These materials were mixed in a sterile amplification tube and
transferred to thermal cycler and for PCR program including cycle, time, temperature and
volumes, the following program was used: - 1 cycle of 94°C for 60 s, - 30 cycles of 94°C for 60
s, - 63°C for 30 s, - 72°C for 90 s followed by final cycle of 72°C for 30 s. The amplified
products were visualized by ethidium bromide staining after gel electrophoresis of 10 pL of the

final reaction mixture in 1.2% agarose.

3.RESULTS AND DISCUSSION

Prevalence of microorganisms isolated from urine samples in relation to gender :

After collection of 214 urine specimens from children aged one day- 14 years expected to
have UTIs we obtained 158 urine samples from females (73.8%) and 56 ( 26.2% ) from males,
the samples were examined microscopically (General urine examination) then cultured on
appropriate media (CLED, MacConky and Blood agar) in order to isolate the bacteria causing
infections. Out of the total samples, 134 (62.6%) were culture positive samples. From the positive
culture, 98 (73%) were from female and 36 (27%) from male, while 80 (37.3%) of the samples

were culture negative, of these, 60 (75%) were female and 20 (25%) were male .
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The leukocyte esterase as diagnostic test for UTIs.

The results of leukocytes esterase test in relation to the results of urine culture revealed that out
of 134 positive urine culture, 129 (96.2%) were leukocyte esterase positive.

Frequency of microorganisms isolates from urine samples

The most common microorganisms isolated was Escherichia coli (52.23%) followed by
Staphylococcus aureus (20.9%), Proteus mirabilis (8.2%), Staphylococcus saprophyticus (6%),
Klebsiella pneumoniae (5.2%), Pseudomonas aeruginosa (2.2%) and (1.5%) for each of
lactobacillus spp., Candida albicans and Streptococcus spp. while the lowest percent of infection
was caused by Enterobacter spp. found in only (0.7%) of isolates.Similar findings have been
obtained by [20,21] from Nigeria and [22], from Iran, they obtained 51.5 % and 47.6 %
respectively. [23, 24] from Iran, [25] from India [26] from Erbil found that E. coli was the most
common uropathogen identified at a rate of 32.8 %, 38 %, 30.2 % and 33.8 % respectively. The
higher prevalence of E. coli may be due to fecal contamination, E.coli is a member of human
colonic flora and spread to urethra from the anus. The strain that cause UTlIs are able to do so

because they produce factors that allow them to attach to the urinary epithelial mucosa [27].

Characterization of E.coli isolates

Identification of isolates was carried out according to microscopical, cultural, morphological,
biochemical tests and the most precious system Vitek 2. Bacterial cells from smear preparation
are gram negative short rods, motile, non-spore forming and presumptively are Escherichia coli
which in accordance with previous observations [ 28] .In accordance to their pink colony
appearance on MacConkey agar demonstrated as lactose fermenters, they produce bright metallic
green sheen colonies on Eosine Methylene Blue (EMB) agar and grayish white moderately
opaque with or without zone of hemolysis on blood agar, all E.coli isolates characterized by
producing small, smooth, entire and convex colonies on blood agar. As well as the results of
biochemical tests demonstrated that all bacterial isolates understudy were negative for oxidase
and positive for catalase. On Kligler Iron Agar (KIA) medium, all isolates of E.coli understudy
produce a yellow slant and a yellow butt A/A reaction due to the fermentation of lactose and
glucose and no H2S production [29]. Uropathogenic E. coli produce alpha- and beta-hemolysins,

which cause lysis of urinary tract cells. The results revealed that out of 70 E.coli isolates, 27
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isolates were a-hemolytic, 9 isolates were [-hemolytic, and 34 isolates were y- hemolytic
representing 38.5 % , 12.8 % , and 48.5 % respectively . Our results agreed with those reported
by [30] and [31] that found a large proportion of human extraintestinal E .coli isolates produce
hemolysin representing (35-50) % and (35-60) % respectively, relative to normal fecal isolates 10
% only. Also they mentioned that epidemiological evidence indicates a role for alpha-hemolysin

in extraintestinal human infections.

Antibiotic resistance pattern

Table (1) shows the percentage of resistant bacterial isolates to different antibiotics
understudy. It's obvious from the Table (1) the percentages of resistant to antibiotics were as
follow: 95.7% to ampicillin, 94.2% to cephalothin, 91.4% to each amoxicilin-clavulanic acid and
sulfomethaxazole —trimethoprim, 87% to cefotaxime, 74.2% to nalidixic acid, 68.5% to
gentamycin, 65.7% to ceftriaxone, 44% to nitrofurantoin, 32.8% to ciprofloxacin, 30% to
chloramphenicol and 27% to amikacin, whereas all isolates were sensitive to imipenem. Multiple
resistance among isolates were common. The results revealed high resistance to ampicilin 95.7
% , similar results were reported by [32,33,34], they found that  resistance of E.coli
isolated from urinary tract infections to ampicilin were 90 %, 95 % and 92 % respectively.
High resistance to amoxicillin - clavulanic acid reported with a percentages of 91.4 %, this result
contradicts those reported by [35] who found that most of their E.coli isolates were sensitive to
amoxicillin- clavulanic acid, which frequently used in the treatment of UTIs. Trimethoprim-
sulfamethoxazole (TM-SXT) with high resistance rate 91.4 % was reported in our study, its in
agreement with results obtained by [36] who reported 88 % resistance. In present study, the most
effective antibiotics against uropathogen isolates were nitrofurnatoin, ciprofloxacin and amikacin.
These results do agree with those reported by [37] who found that amikacin and nitrofurnatoin
showed good activity against uropathogen isolates. (38) showed that the resistance to
nitrofurantoin which is one of the oldest urinary anti- infective drugs in use remains minima.
[39] stated that the amikacin have good anti- Pseudomonas activity and other bacteria that are
resistant to other antibiotics, and is usually recommended for serious UTI.  Our results showed
that most isolates were highly sensitive to ciprofloxacin. These results parallel with those

reported by [40[ and [41]. This is due to that the ciprofloxacin is newly used in treatment in
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comparison with other antibiotics. No resistance to imipenem was observed in the studied
isolates. The sensitivity to imipenem was 100 % . These findings were similar to the study done
by [42] and similar results reported by [43] who obtained 100 % sensitivity of E.coli isolates for
imipenem. [44] stated that amoxillin is a safe choice for the treatment of urinary tract infection,
but in recent years E.coli has become increasingly resistant to this antibiotic. These variation of
antibiotic resistance in E.coli return to the genes that located on conjugant plasmids mostly and
transferred by conjugation, transformation or transduction processes, to susceptible recipient
E.coli, or the resistance genes may be located on bacterial chromosome and jumped to resistant
plasmids by transposition process, many composite transposons contain genes for antibiotic
resistance, and some bear more than one resistance genes, this is found in both G-ve and G+ve
bacteria [45 ] . To reduce the rate, urine culture and antibiotic sensitivity test prior to the onset of
the main treatment seems highly recommended. Also, choice of antibiotic should be based on the
site of infection at the patients suspected for resistant strains is another effective measure. To
fight against the bacterial resistance gene in their genomes, new generation and semi synthetic
antibiotics should be produced or even other therapeutic agents including bacteriophage be

suggested [46].

Table (1): Number and percent of resistant E.coli to antibiotics used
Antibiotics

Used

No. of

resistant

isolates

Resistance

%

P,
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Frequency of ESBLs producing E.coli (phenotypic detection)

Seventy isolates of E.coli were screened for ESBLs production by double disk diffusion
method. Of this 41(58.57%) isolates were found to be ESBLs positive, whereas 29 (41.43%)
were ESBL negative. The results in agreement with [47] who reported 60 % of E.coli isolated
from clinical sources were ESBLSs positive. [48] in India reported that production of ESBL was
noted in E. coli at a rate of 66.78 %. [49] showed that multi-drug resistance and ESBLS
producing gram negative bacteria are the major cause of infection of the urinary tract. Strains
harboring multiple plasmids simultaneously exhibit co resistance to different classes of
antibiotics. Association of plasmid-mediated quinolone resistance with ESBLs is well
documented by [50] Another study by [51] stated that ESBL producers express their B-
lactamase genes from plasmids, these findings suggest that gene coding for ESBLs and
resistance to other classes of antibiotics may reside within the same plasmid and therefore be
spread together. Plasmid profiling is also an important tool for epidemiological typing and has

got diagnostic value as well.

Plasmid profile of E.coli isolates

The results revealed that among 70 E. coli isolates, 64 (91.6 )% isolates harbored from one to
seven bands and the size of the bands ranged from 1Kbp to more than 10Kbp .Figure (1) shows
the plasmid profile of nine tested isolates which contain bands with different molecular weights.
The reported results indicate the dissemination of plasmids among E. coli isolates which may be
carrying resistant genes against wide spectrum of clinically used antibiotics, which may explain
the reason of evolution antibiotic resistant patterns in studied bacterial cultures, similar results
were obtain by (52). Various investigators reported that most E. coli isolates contain at least one
large plasmid in addition to other smaller plasmids, which encode for several virulence factors
such as hemolysin, toxins, siderophores production (aerobactin), in addition to antibiotic
resistant markers [53,54]. In a research conducted by [55] on E.coli, he demonstrated that the
plasmid sizes were from (1.5 54) Kbp. [56] reported that a range of (2 — 22) Kbp for plasmid
sizes among E. coli isolates. [57] have also reported plasmid size variations between 3.9 Kbp and
50 Kbp in E. coli strains. On the other hand, some of isolates have no plasmids, yet they were

resistant to a large number of antibiotics. Possibly, some antibiotic resistance genes may not be
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located on the plasmid but may be on the bacterial chromosome or on transposable elements

(Transposon) [7].

El4 E24 E9 E31 E7 E5 E38 E3 E34  (marker 1kb)

Figure (1) :Plasmid profile of nine tested E.coli isolates

Plasmid curing
Curing by sodium dodecyle sulphate (SDS) and elevated temperature

Table (2) show the curing percent of plasmid DNA from E.coli isolates by SDS. For E3
isolate, SDS affect CIP, CRO, C, CTX, GM and AK genes, the resistance rate of E3 isolate
decreased and the percent of curing reached (50%), while for E25 isolate, it affect the genes
which were responsible for CIP, CRO, F, GM and SXT and the curing percent was (41.6%).
Figure (2) shows the plasmid DNA profile for E.coli isolates E3 and E25, and it is clear that
different plasmid DNA exist in the E3 and E25 isolates before treating with SDS and after
treating and revealed that the SDS reduced the plasmid DNA content for E3 to (2) bands and
showed missing of 2 plasmid bands (1500 and 2500 bp in size), while for E25, 3 plasmid
bands (1500, 2000 and 2500 bp in size) were lost after using 2% SDS with exceeded incubation
time to 48 hours. [58] found that studied E. coli isolates that were resistant to gentamicin,

neomycin, rifampicin and imipenem when cultured in absence of 1% SDS solution but became
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sensitive when cultured in presence of 1% SDS solution. It may be noted that copies of the
plasmid lying closer to the membranes are completely eliminated by chemical agents while those
lying closer to the nucleus may escape the curing effect, thereby; one may observe partial curing
[59 ].The effectiveness of curing methods depends on the nature of the bacterial host and/or
plasmids where some may work better than the others. Plasmid loss in cured E. coli cells resulted
in the disappearance of the outer membrane components and a concomitant change in the
thickness of the peptidoglycan layer [60].

Table (2): Curing of plasmid DNA from E3 and E25 using 2% SDS agent

Bac. Antibiotics resistant pattern

Isolates

F|C SXT % of

curing
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L5 L4 L3 L2 L1 M-1Kbp

Figure (2): Plasmid profile of cured E3 and E25 using 2% SDS

Lane 1 Ladder 1Kb Lane 2 plasmid profile of E3 Lane 3 plasmid profile of E3
after curing with SDS Lane 4 plasmid profile of E25 isolate Lane 5 plsmid profile of
E25 after curing with SDS

Elevated tempreture at 46C° was used for elimination of plasmid DNA in E.coli isolates E3
and E25. Table (3) showes that E3 when treated with elevated temperature at 46C°, the CIP,
CRO, F, C, CTX, GM, SXT and AK genes were affected and the curing percent was (66.6%),
while when E25 isolate treated with elevated temperature at 46C°, genes which responsible for
CIP, CRO, F, CTX, GM, SXT and AK resistance were affected with the percentages of (58.3%).
Figure (3) showed missing of 3 bands of plasmid after treating E3 with elevated temperature
(1500, 2500 and 3000bp in size), while it showed missing of 4 bands of plasmid after treating
E25 with elevated temperature (1500, 2000, 2500, 5000 bp in size). Our finding agreed with
results obtained by [61] that they studied the effect of high temperature on plasmid DNA of two
P.aeruginosa isolates and they found sensitivity of isolates to all used antibiotics except
lincomycin after incubating at high temperature and they concluded that curing by elevated
temperature is the most efficient method among others. [62] studied the effect of elevated

temperature on eliminating plasmid from E. coli isolates and the results indicated that CEP, CTX
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and CRO determinant were plasmid encoding and they concluded that this may due to the
existence of two separate R-plasmids or one plasmid is carrying these antibiotic resistance genes.
Many researchers demonstrated the mechanism by which the elevated temperature create curing
of plasmid DNA, of these, the effect of elevated temperature on plasmid curing may be due to
decreasing the amount of synthesized DNA. This may be due to the fact that the enzymes

which contribute in the DNA replication processes are more affected by this high temperature.

Table (3) :Curing of plasmid DNA from E3 and E25 isolates by using elevated tempreture

‘ Antibiotic resistant pattern \

% of

curing
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Figure (3): Plasmid profile of cured E3 and E25 by elevated

Temperature

Lane 1 Ladder 1Kb, Lane 2 plasmid profile of E3 ,Lane 3  plasmid profile after curing
E3 with elevated temperature, Lane 4 plasmid profile of E25 isolate , Lane 5 plasmid profile

of E25 after curing with elevated temperature.

The prevalence of Aerobactin gene among E.coli isolates

Results in Figure (4) indicated that E.coli isolates which contain aer primer, exhibit positive
PCR product on gel electrophoresis for 61 (87%) samples among 70 samples tested for the
presence of aer gene. Aerobactin is a bacterial iron sequestration and transport system which
enables E. coli to grow in iron- poor environments such as dilute urine. Bacterial siderophores
compete for iron with host iron-binding proteins. When bound by the siderophore, the iron is
taken up by special bacterial surface receptors and can be utilized by the pathogen; many strains
of E. coli associated with UTI produce siderophore [63]. Our results were in agreement with

other investigations. Rate of 79 % was reported by [64], and 78 % reported by [65] , also [66]
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who reported (93.3 %) of isolates that were gave positive results for aerobactin production . In
the study of [67], the prevalence of siderophore aerobactin were 69 % of their E.coli isolates
causing pyelonephritis . In the study of [68] 76.6 % of UPEC isolates were positive for
aerobactin production. Such differences in prevalence of UPEC aerobactin (aer gene) might be
due to divergences in geographical variation or differences in association with host characteristics
and even weather climate of each regions. It seems that the epidemiology and prevalence of
virulence factors of UPEC strains isolated from patients with UTI are different .Probably,
customs, food diets, the levels of public health, hospital's health and even methods of sampling

have great rules in prevalence of virulence genes of UPEC strains.

Figure (4): Aerobactin gene amplification product by polymerase chain reaction
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