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The presented study was carried out from May2015 to Septerber 2013 n the Pediamic General
Hospital in Kirkok. A total of 102 samples from children detect some virulance factor of Escherichin
coli ,, The idemification of these bacteria is depended on several bischemical tests including | indole s,
methyl red test | vogas proskour test | citrate atilization test , urease test, oxidase test and motility test |
and the identification was conlirmed by usimg Analytical profile index (AP 20 E sysiem ) . Anihicdic
Susceptiality est was done for these isolates 1o detect the ability of tis bactena o drg resiatance
Finally the genes tha are responsible for duarrhes e Eocoli solates {ene gene fiv EFEC, ml goene o0

EIET, It gene for ETEC stx gene for EHEC) detiected using PCR
Ecoli were the most comman pathogen solated from: chilidren (3isolates), mnd pathogenic
Ecoli was 11 izolated 4 was ETEC, 4EIEC 3EPEC, and absent of EHEC,

Introduction

lnﬁ:ﬂicrns of the gastromtestmal et ore

among the world's leading causes of lingss
and death among children, Recently such
infections were reported o cause more than
32 discase episodes per veur i children
under the age of five in developing countries
i 11, They have also been estimated 1o be the
third most common ¢ause ol death by
infections discascs, only preceded by lower
resparatory tract infections and  HIV/AIDS
{21 Globally 21% af all deaths in chaldren
under ive yeors of pge ore estimated (1o be
duec w digrhoey! nfections (1), In recent
veurs  siudies. from  several  developing
countnes have shown tha diarchoeal
disensges also cause considerable lasting
dizsabilitics both in physical growth and

fitness, and i cognitive skilis and schogl
performance (3).

Escherichia coli was fimt descnbed as
Bacternnum coli commune by the German
pacdhatrician Theodore Escherich in 1883
This name was uwsed uniil the genus
Escherichia with the type species E. coli w
E. coli strains associated with diarrhea have
beeni classified into six groups, based on
clinical, emdemiological  and  melecular
criteria; enteropathogenic £ colr (EPEC),
enternhaemarthagic E colh (EHEC),
enterninvasive E colt
[EIEC) enterotonigenic E coli
[ETEC),enteroageregative E. eolil EAggEC)
and diffugely adherent E, coli (DDAEC )4}
The identification of DELC canmot be based
enly on culiura! and mochemical criteria,
since they wre mndistinguishable from the
non-pathogenic E. coli commaonly  found in
humun feces, Morcover, specilic serotyping
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B ol glweys correluted with pathogenicoly.
Since severnl virulence (aclors and DNA
scquences of DEC have been identified, they
can be determmed by the presence of genes
codmg for specilic virulenge factors. which
are  absent  in non-pathogenie  strains.
Polvinerase cham reschon (PCRY 15 &
commonty uged method that gives mgd,
reliable results, and shows hgh sensitivity
and high specificity. Several 'CR miethods,
with both single and muliple wrgel genes,
have been teported for  detecting  the
different DEC pathofvpes.

Aim of study

the aym of this study 18 o deernease the
severity of dimrhea caused by Ecoll by
detection of some virulance factors of the
hactena using PCR.

Materials and methods
Ll ents

Patients were children with diarrhea
anending Pediatne General Hospital in
Kirkuk city between May201 3 o Sepremper
2013,

During the study period, 102 stodl
sarmples from children less than Svears old
were investigated tor DEC. Of them , 82
were with diarhea and 20 without
diarrhea {control group).

The selection erlena for inclusion
OF children patients with dusrrhens was
having ot least 3 o more s0fl sen solid or
liguid bloody Tacces with in 24 hours.
Also, selection was made on basiz ol &
qucstionmaire , providing information

regurding other gastrointestinal disorder.
frequency of dinrthea episodes. type of
leedhimg . source of waier . age and scx .
place of residance, previous and curreni
antibiotie treatmend, and ather associaled
discnscs.

% Specimen  Collection: 102 sl
samples were collecicd by swerile

caryv-Blr trunspart rredimm,
from children under five vewrs of
mge

General Stool Examination (GSEY This

fest mvinlves  fwo  sleps.  mucrescopic  and
MICTOSCOpC  exammations.  The  macroscopmec
examination of ool sample 6 done visually
wccording  to |7] for consistency  {formed,
unfprmed "o, or Lguid), color (while, vellow,
brown, or black), and presence of any abnorimal
components  (mucus o blood), While  the
dicrostopic examinption of sweol sample s
done to demonstmte RBUR, pus colls, Monillia,
bacteria, imtestinal  profozoa,  fauy  doops,
pidigesied food, and aormally small (o moderate
epithelial cells. The presence of large mumbser off
eprihelial el indicaies  thai  the  intesiinal
mncosn 15 irminned [ 3],

A Stool Culture: Culture of fresh  siool
apecimens remains  the  standard  Tor
determining an  ebologic diagnosis  [4]
The sample will st bated 0
differential  culiure media  (MacConkey
agar”,,  Salmonella - Shigella  agar
meutrien!  agar), theough  the using ol
streakmg plate method
techmigue, followed by overnigh
meubation at 37C for 24 hours.

Purification of bacterial isolnies
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The selection of bacternl  colonies
fermented sugar laciose that growth on
MucConky agar and planming on outnend
agar for ihe purpose of punfication,

Identification of bacterial lsalates

1+ Micrascopic exaimination

The smear was prepared and fixed on
clenn glass shde and stamed with  gram
stun by added cryswl wvioler for 30
seconds  them  smear  washed with
distilled water, Gram's wdine was added
for 10 scconds then the smear was
washed with water and decolorzed with
95% Acetone alcobhol and  Finally
sufrunm o secondary dye was added 1o
the smear for 30 seconds washed with
water, mir dned and observed under ol
immiersion abjectrved 10X,
L-Morphological characteristics
Observed  colonies:  according o
size,shape and eolor amd ferment or not
ferment lactose,

A-Biochemical tests

Amnalytical Profile Index (AFI 200 E System

J tesi:

APL 20 E (Amsivtical profile index)
is o standardized identification system for
Enterpbacieriocese aml  olher  non-
tastidions, Grum negatve rods which uses
2 mimiaturized biochemical tess and a
database. The complete hat of those
arganismi that it 15 poassible 1o identify wath
this system is given in the identification.
Preservation  and  Maintenance  of
bacterial isolates:

Adter dentification of bacienal isolates and
wentification if Ecoli , preserved  Ecoli by

slant method i tube contmms nutren! ngar
(Washington ef ol | 2006). Which commuonly
used for Gve bactena and some Geve
bactena, and repemted every month for the
purpose of active survival for the duration of
the study

Antimicrobial Susceptibility Testing:
Drixk diffusion fest method:

The disk diffusion suscephbility
method is imple snd practical and has been
well-standardized The test is performed by
applving o meclum of
approximately  1-2%10°CFU/mL  w the
surface of & large (150 mm diameter)
Mucller-Hinton agar plate. Up o 12
commerciall v-prepared, fixed concentraton,
paper antibiotic disks are placed on the
mnoculated sgar surface. Plates are incubated
for 1624 h ot 35°C prior o determination
of resulis. The rones of growth inhibition
wroumid each of the sntibiohc Jdisks  wre
micasured 1o the nearcst millimeter.
Muolecular diagnosis of Escherichia coli
Genomic DNA isolation
Wizard Genomic purification DNA kit from
i PROMEGA |, USA ) provide fast and
easy method for purification DNA for PCR
[

Agarose gel elecirophoresis:

I is [ mcthiod of g2cl
inn biochemistry
. minlecular biology, and clinical chemistry
to scparote a mixed population of DNA or
prileing inoa matrix of agarose (Sambrook. ef
al , 20011 .

PCR smplification:
Primer selection The primers were selected
to detect several different gene for Ecolih

hacterial

electrophoresis wsed
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pene for ETEC i gene for ETEC | six gene
for EHEC | cac and bip gene for
EMECTElsabeth of al, 2003 ).these primiers
ereate secording (o the manufaciurer s
instruchions) Bioner ~Korei)

Specific genes, primers, and expecied
products for PCR assays for snalysis of
dinrrhengemc Excherichia coll shown fable
i)
PCR premix kit

It & contminsg DNA  polyinerase,
dNTPs, a tracking dve and reaction bufier in
n premiXed formal, freeze-dred into o pellet
The potented chemncal stabalizer of this
prisduct enables (o mbintwin the activity of
pre mixmee for over o month even when
stired il rowan lemperatuce {2500, over 2
veirs in the freezer.
PCR procedure:

The PCR consists of a series of 20-
40 repeated temperaiure changes, called
cyeles, with esch cwele  commonly
congisting of 2-3 discrele lemperaiure sieps,
usually thriee, The cveling i ofien precedecd
by u single temperature step af o high
temperature [ > 90 °Cl, and followed by one
hold at the end for fimal product extension or
briel storage. The wemperatures used and the
length of time they are applied in each eyele
depend on a variety of parameters. These
include the enryme used for DNA synthesis,
the concentrution of divalént ons and
dNTP: in the resction, and the melting
temperature of the primers (Rychhik ef af,
990) These steps fare:  Initialvzation
step. Denaturation step. Annealing
step, Extension/elongation step,  Final
elongation Final hold:

Study sample was 102 subject. acute
diarrhen 61{39.8%), chromic

dharrhea 1{20.6%), and non- diarrheal
20N 19.6%)

Distribution of the stuidy groups
accarding to direct stool examination
resulis,

Direct sbisn] examination shiw that
Entamoeba H found among 26(31 7%) of
the cases as compured with 3(15%) of the
control group, Giardia found among 5

(6. 1%] of cascs and non of the control
group, this relation was statistically not
sugmificant , a8 showii i table 2,
Distribution of the study groups
arcording to stool culture resualts.

Mot comimon infection nmong Cascs Wis
E.Cah 28(34.1%5), followed by Klchsila

I T{20.7%), while among controls was
Klebsila 10(50%), followed by no growth
31 2%, this relation was statistically no
stgmificant as shown in table 2.3.
Dvistribution of the study groups
according in E coli infection and and age

Among cases about {33, 7%) of the
infecied was from 112 months,

ampng cases about 6(21.4%) of the infected
was from the age group | 3-24 months
wersis N 16T of the nom- infected with E
coh, this relation wis statistically not
significant as shown n lable 6 Among
controls about 1{30%) ol the milecied was
from the age group 25-36 months versus
S$127.8%) of the non- infected with E coli,
and 1 {50%) of the infected was from the age
group 37-48 months versus 1(5.6%) of the
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non- infected with E colt this relabion wos
stalistically nol significant as shown in table
4.

Dstribution of the study groups
according to E ¢oll infection gender

Amimg cases about | 8{64.3%) of the
infected was female versug 20037%) of the
mim- infected with E coli, this relution wis
statistically significant a5 shown in table

T Among conirols aboul 1 530%) of the
infected was femnle versue 6(313.3%0) of the
non- infected with E coli, and 1(50%:) of the
infected male versus | 2{66.7%) of the non-
infected with E coli this relation was
stutistically not significunt w8 shown in table
5,

Disiribution af the study groups
according to E coli infection and feeding
Among cases about 13{46.4%) of the
infiected was bottle Meed versus 13{27.8%) of
the non- mfected with E coli, this relation
was statistically not significant as shown in
tuhle 8 Among controls 2 { 100%%) of the
infected was mixed feed versus 7(38.2%) of
the non= imfected with E coli, | this relation
was statistically not significant as shown in
table 6.

Digtribution of the stndy groups
according to FCR results

Aunong cases ETEC was commaonly
detected 40 14.3%), followed by EPEC and
EIEC 3( 1. T%) for esch one, while among
the controls EIEC was detected 1750%) and
|1 56" ) non- pathagenic E colt was detected,
this relation was satistically nod significant
a5 shown in table 7.

Sensitivity test results of the isolated E
coli

Cefotaxime was the most drog that the
bacieria sensitive 1o 20066.7%), followed by
Amikacin 18{60%), while the orgamsm was
refistunt o Amoxicillin 28(93 3% und
Ampieilli 27(90%) , as shown in table &

Driamhen! diseases remiin o leading
caise of preventable death espiciully among
childreen under five years in developing
COUNtries:

Distributio of the study groups according
to direct stool examination

The dircet stool  examination show  tha
Entarmoeha histolviica and Giardia lambiia
in  284% and 49  respectively

E hestalviics was the most common g¢nteric
protozoan found i the present study 28.4%
in cases and control groups, this result in
close to reports from Erbil * ™7 which was
39 1% 39, 7%, and 6.4% respectively

Distribution  of  the study  groups
according to sionl culiure resulis

In stool culture result the most frequent
molated pathogen wag Evoli 20.40%  and
Klebsila 26.5%., this result s agreement
with study in Chad ™' which was the
isolation rate for Ecoli 34, 3%, sunilar resalt

' L ML ., CHRN
reported in lran 0 and also in sencaal

Disteibution  of  the sody  groups
sceording te Ecoli infection and age

Their was prevalence of diorrhen in early
age group in clildren aged 0-2 vears which
wits more than 30%  as reported in Baghidad

{13
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Simlir v Palestinian report % our study
showed  thal  bacterinl  nfection  was
sigmilicantly higher i children  less than
Iw vears old

Distribution  of  the study  groups
accoriding to Ecoli infection and and

gender

b this study ashight  higher microbial
micehon rate were recorded among bovs
than girls 53.7% and 46.3% this resull
agreed with other smudics performed in Erbil
U and Ssudia Arsbia 'Y, this slightly
mcrensing may  be due o bove more
mvolved m ooul and indoor activities than
@irls

no difference between male sl femule in
infected with Ecoli that ngreement with
uther studies done in Bugdud and tndig?' ™'
Distribution  of  the  study  groups
according (o Feoli infection and and
leeding

In the present study out of 30 infected cases
and control with Ecoli |, sbowt 15 of these
cascs and control with mixed feeding these
finding therefore comoborate findings from
previous stady in (5

Distribution of the study groups
according to pathogenie Ecoli and PCR
resulis,

Resulis showed prevalence of pathogenic
Ecoli 11 36.7 %) of the total 30 infecied
with Ecob . this result is similar with other
reported in Oman '™ and in rag '™ India,
Chile and Porg 1"2122

Mast common type of diarrheagenic £ coli
mcases was the ETEC with ¢l gene 4
(14.3%), This study 15 approximaiely similar

10 thuse reported by Qudei'™ in which they
found thar the rate of ETEC was 18.5 and
IB%a, rq:spcﬁlt'elj.-.

The prevalence of EPEC i this study study
with cae gene was 3 10.7%) among all
putients, Result agreed with study in Irag |,
12 5% by Al-Kaissi ““and 13 % by
Tawfeek' **'

The prevelance of ETEC in this study with
ml gene was 3( 10, 7%)in cases and | in
control ,ihis result agreed with other study in
Kmﬁl LR

Sensitivity test results of the isalated
Ecoli.

The treatment with antibiotics can Jead 1o
shorter disease period in children with
darrhen . in this study most antibiotic
resistunee o Ecoli was amoxicillin 93 39
ampicillin 90.0 %, olloxicine 76, 7%,  and
sensitive to amikacin 60 % and cefomxime
66.7% . this siudy 15 similler o study done
by Turkey in Anbar " which found that
all molition straing were sensitive o
amikacin and imipenem antibiotics while
I was found dhat all the isolation strains
were resistance o ampicillin 83% |
wrxecillin 97%,

Sitnilardy (o Mitra i Iran ™ which
found that Ecoli was resist 100% o
ampicillin |, £4.3% 1o ¢ephalothin , and

74 5% 1o ceftrixone .
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Table 1) Specific genes, primers, amnd expected products for PCR assivs Tor analysis of
diarrhcagenic Escherichio coli

e

I’:nhmﬁw | specilic pfirn:rsl::—:j'ir Product size
EEI'II:
EPEC cacA F- GAC CCG GOA CAA GUA TAA GC 184
R: CCA CCT GOA GCA ACA AGA GG
ETEC Li F: GGC GAC AGA TTA TAC CGT GC 150
R: CGG TCT CTA TAT TCC CTGTT
EHEC Sy F:CTG GAT TTA ATG TCG CAT AGT G 150
R: AGA ACG CCC ACTGAG ATC ATC
EIEC Tl Fr CTGGATGGTATGGTGAGG 320
R: GGA GOC CAATTA TITCE

Table 2 Distribation of the study groups sccording 1o direct stool expmmation resulis

: Study groups
RIS SN S RERIRON case | control | Total
Entamoab 26 3 29
aH 31.7% | 15.0% | 28.4%
Giardia 5 0 5
6.1% 0.0% 4.9%
Normal 5 17 6E
62.2% | B5.0% | 66.7%
Taolal a2 20 102
100.0% | 100.0% | 100.0%

X2= 405, df=2. P value=0.05 NS
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Tuble I Dhatnbution of the study groups aceording to stool culture results.

Stud
sial cultiire ¥ grovps Total
ciise control
17 10 i
K lebsil
i ), 70, 50000 | 26.50%
i F, 11
Prolegs
11 .00%; 100, 10, B0
28 F) 30
E ¢l z
o 34 10% oo0% | 29.40%
N o |7 A 22
SNy 1, 7 1200% | 21.60%
Stap 3 i 3
: " 31,7004 0 (0 2 90%
I 0 |
Shipel
zelia 120 000 1.00%
T | b
Paedomonous
B, 50%% .0y T RO
2 41 T2
Tutal
[ )% DONR O | DO O
XN2=09.77, df=6, P value={.05 NS
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Table 4 Distribution of the study groups acconding to E coli miection and study groups and age.
Study groups culture code _ o
Infected with Mot value
E. coli infected Totl
case  age n 1-12 10 21 3
munths 35.T% IR 9% 37.8% | 13>
13-24 i 9 15 0.05 NS
21.4% 16, T IR 3%
25-36 3 13 18
17.9% 24 1% 22 (M
iT48 4 R |2
14.3% 14 K% 14.6%
4960 3 3 6
10T 5.6% TG
Total 28 4 B2
L0 (%% 100, v 1 00, 0%
control  Age 1-12 i 3 3
0% 16,7 15.0%, 5.1,
13-24 i 5 5 0.05 N5
L1 27 8% 25.0%%
25-36 | 5 &
S0.0% 27.8% 300
3748 ! | 2
S0.0% 3.6% 100"
29640 ([} 4 '
(1 22,20 20,0
Total 4 k] AL
| ) 0% EL IR | 00_0%
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Evaluation some virulance faclor of Eschinchia coli that causes diarrhea in children by using polymerase

chain reaction technigue in kirkuk city

Table 5 Dhstnbution of the study groaps according to E coli mfection and study groaps and

gender
Study grodips culire code X2
Infected with Not valoe
E. eoli mfecied Todal
case Mule 10 34 44
35.7% 63.0% 53 7% 5. <
Female I8 20 I8 05 s
4. 3% 3T11%% 46.3%
Total B 54 &l
100 0% | 00, 0% 100 (1%
control Male | 12 13
S0.0%, 6. 7% H3.0% 2 >
Female I & 7 0.05 N5
S0.0% 33.3% 33.0%
Tatal 2 1§ 20
100, 0 100, 0% 100, 3%
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Evaluation some virufance factor of Eschirichia coll that causes diarrhea in children by using polymerase

chain reaction technigus in kirkuk city
Table & Disinbution of the study groups secording to E coli mfection and study groups and
leedimg
Stuly groups culture results x2P
Infected with E, Nt value
coli infected | Tuodal
cose  Feeding B 4 17 21
14.3% J5% 156% ] 61.=
busttle 4 14 18§ 005 NS
14.3%, 25.9 % 22.0%
Mixed 13 |5 28
16.4% 27.8% 3. 1%
Sulid 7 B 15
25.0% 14.8% 18.3%
Total 18 54 £2
| O0.0%% [O0.0% | TO0.0%
control Feeding boitle i 4 4 27>
0.0% 22 3% | 20.0% J0.05 NS®
Mixed 2 1 9
100.0% 38.9% 45.0%
Solid il 4 7
i 3I8.0% 35.0%
Taxtal 2 I8 20)
| O0.0%, 100.0% | H00.0%
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Evaluation some virulance factor of Eschirichia coli that causes diarrhea in children by using polymerase
chain reaction techrigue in kirkuk city

Tabie 7 Instribution of the sty groups sccording to PCR resalx

PCR — ‘!::h‘fgmuiw .!;""“ Total
L]
i lu.;u'-!-:. eae 0.00% [ m.;n%
1
e H.;‘u"& eli 'EI.I:::]% [ 1330%
BlC ‘"Tqi%ﬁf' jal 5u.:|um Lol :3_::11%
9
e *F.T]:Em" 511:14:3-%-.. 1 [Tese |
Total "';‘Eﬁz{fi'ﬁ; um.!mm L: :ati].:::m-n

Likelihood Ratio= 2. 36,d=3.P value> (1015

Tuble 8 Sensitivity test results of the isolated E col

=L

Andbiotic | . | potency | " | _

"5 [inmog | T I No. | (%) | No | (%) [No|
Ciprofloxacine | , cip 10 23 | 3 [ 100 ]| 10 | 333 | 17| 56.7
Ampicillin | AM | 10 O |27 |90 | 3 | 00| 0| 0.0
Ofioxacine | ofx 3 19 | 23 [, 76.7 | .6 | 200 | 1 | 33 ]
Amikacin | AK | 10 16 | 1 | 33 | 11 | 367 | 18600
Amoxcilin_ | AX | 25 0 (28933 2 [ 67 [0]00

GN

Tab

CTTX

genamycine 0 | 14 | 2 | 67 | 18 | 60,0 | 10333
- Tobramycine 10 15 | 6§ [ 167 [ 17 | 567 | B8 | 267
Cefotaxime 30 | 22 | 3 [wo] 7 | 233 120 66.7
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