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Abbreviation Key
aEPEC atypical Enteropathogenic E. coli
bfpA Bundle-forming pilus major subunit

B —Lactamase

Beta-Lactamase

Bp

Base Pair

CLSI Clinical And Laboratory Standards Institute

CNF Cytotoxic necrotizing factor

CTX-M Cefotaximase, B-Lactamase Active On Cefotaxime

DEC Diarrheagenic Escherichia coli

eae Intimin Gene

EAF E. coli adherence factor

EHEC Enterohemorrhagenic E. coli

EMB Eosin Methylene Blue

EPEC Enteropathogenic E. coli

ESB.Ls B -Lactamases extended —spectrum

GUD B-glucoronidase

HUS Haemolytic uraemic syndrome

LPS Lipopolysaccharide

LT Heat -labile toxin

PCR Polymerase Chain Reaction

SHV B-lactamase (Sulfhydryl reagent variable)

ST Heat -stable toxin

stx ! Shiga toxin first

stx ¥ Shiga toxin second

TEM B-lactamase named after the patient (Temoneira)
providing the first sample

tEPEC typical Enteropathogenic E. coli

TSI Triple sugar agar

TYSS Type-three-secretion-system

UPEC Uropathogenic Escherchia coli
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Tian ) Compylobacter , Yersinia entrocolitica Plesiomonas spp , Aeromonas spp ,
O JibY) e Jlendl Gui )l candl & B, coli LS &) Al il pall cmas (et al., Yo 1
. (Saeed etal ., Y+ o) cbihall g g ld U Lealy ¢ Al G

oyl slie e ailall ye Gaaladl () WL 8 (Tuky & Semender , ¥+ 9) dalae dul o iy

Aall Jlea¥l Alad e sl Jal gall ST (e (g ) Jaal) alad 5 ¢ Q) o) Jue lile 5 ¢ ool

el ol 5 jeidala ) B 6d A (Harbetal., ¥+ YY) &ias ddas Al o il Julay) il
.l g Sl cilaliaal (5 5 el e JlexiuV) cuind s ¢ JulaY) cilgal alall
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Enterobacteriacea 4 sl ddital ¥-¥.)

g slall g 4 jill (aa g 5 ¢ bl S Gal Adludl Cluasll (e 3 a8 e sens 4 gall Al
Y JE Jae e Glia¥l e daell s 50 Olsaally Lt Ayl sl G daals
Escherichia spp , Shigella spp , Salmonella spp , Serratia spp , Proteus spp , le s
(Facultative 4 sl 451 Y 5 (Aerobic) 4dls Wl wliw e 5 . Klebsiella spp
Loy hlugl Jexind 5 ¢ Qa8 G aall el Y ASjaie el A8 sl 5 ¢ anaerobic)
DS el Al A el Lol e aill MacConkey agar (SsSWall el e dany Jie sae Augy i
Aie YU (Serologic) Lias 4 sl Ablal) Caiead SO JSu a3 Y A 4 saal) LSl (e 5 5SO0)
2ia B yedhy 5 emall aaiuall somatic (O)-antigen @ » 4wy (Antigens) Clacaiue &3 e
¢ sill Jaly (Strains) <Y s g jed)l Canaill age 58 5 (Lipopolysaccharide) (ssallul Sl
(Flagella) Ll sul & o558 H- antigen aiwd)l 5 (Capsule) JseS)) 8 sk 5 K- antigens
Gl 53V i 851 _uiall Jalse (e a5 Clacaiadl o385 (Murray et al., Y+ ) 71) A aidl eyl
Lanagl) 3Ll Jala Gl i jall Clilbia¥) e S il e 4 saall LS00l 3 )08 (e 2y 55 6 sanll
=il Sleall abbal 5 ¢( Urinary tract infections) 4 sall slall liba) 5 ¢ (Diarrhea) Juey) Jis
e W e 5 (Septicemia) pdl aend 5 ¢« (Meningitis) Lisdl 5 ¢ (Respiratory tract infections)
(Jawetz etal., Y1) Llay)

Escherichia coli Lusisy ¥-¥-)
5 « Escherichia osis 8 daeals le i JSY1 5 ¢ 4 gaad) Al 310 (e 3385 8 E. cOlil LSy
L el LSl e a5 ¢ (Normal flora) deasds &) sy o gl s QLoD 45 saall BLEN 8 e
s o A la ¢ dbmia dmlall Conadll Cleldy o i Laxie (Opportunistic pathogen) 4 sy
Diarrheagenic Escherichia coli e Jlguy) Jie de site Gl pol s 5 ¢ 4555030 ) 4 galall
—uud g « Uropathogenic Escherichia coli (UPEC) (e 4d gl sliall  anal Larie 5 ¢« (DEC)
dllics 3 (Septicemia) sl aensi 5« (Neonatal meningitis) ¥ sl s sal Llad) gl Ly
QS| A Gfele (e 8 Ldial (Say deanadlie bl ua Jalse diasedl Bl ocolil LS Y3
E. LosSellias (Murray etal., Y+ ) 7) 4 sl La0all (Toxins) » sl s (Adherence) gbaily)
Laiue g H-antigen bsedl aaiue ¢ O-antigen gsdll jlaall satie a9 Glacaiue &3 ol

1+ s H-antigen xiwe o+ ¢ O-antigen daiuwe Y0+ e J8H a5a g1k 5 K-antigen Jss))

)
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G« (Antigenic type) saive g5 Vv e o ST e gl claS Gl ol e @ K-antigen i
O b5l Ludy ) (e (Sl Apany) Ll oW1 sk e a2 Nl e s (Levinson , Y+ 1) E. coli LS
laibiad 4L Cuw ra el Gl el dpall g2 5 (al 3ol Al LS o Go&l) &) Y ¢
Ay iall FLY e 3 A (PCR) Jeduiiall 3 yald) Joli 43865 Jlaaivs 2133) 13¢) ¢ 4y gal) Ayl

c(Yimetal, YY) Gl el dpssall ¢ sl gl Loy 5l L 5 il Aladl) Liaal)

¢ Slae P e gl il guga g S e A gana la Ll 45 gl Calabizaall U Sl daglia Jual &)
L @Y e ae Ay Hhall oda cilerial 3) ¢ e 33 (Gl o e slaall Jual gl 330 k) (e sl 5
. (Oriamah & Akpe, Y1) o5 8l Ludiy il

E. coli LSy dalald) cildual) Y -¥_¥_)

LYo el 5 (Facultative anaerobic) 4olial 450y ol S daual Ll Cluasll (0 o
(Catalase) fUuSll JLid¥ dase 5 ¢ (Oxidase) JawSs¥) JLid¥ dlle 5 ¢ HeSU jaas
liiai s (Peritrichous flagella) Fasse Lol sul daul 5 4S e Wal 8l alels . (Levinson, Y+)1)
e 5uS el vici e Wle s (Fibrilar proteins) 4 <iliss » 5l Fimbriae(Pill) (<wsd) sl
AUl ad g5 llee (e ¢ Sy i A &l gall a5 Y (Pakbin etal., YY) A4Sl il mlas
OS5 ¢ al S dapal Al Gl 48) e Lely jiil age JUEA) 585 (Indol) JsaV) HLEAY 4 5 ¢
A S Zi5 Y (Urease) seosl JWaY Als (s S jaaaS alexid o3l (Acetate) JLEaY 4 se
a5 5. (Levinson , Y+)7) Triple sugar agar (TSI) &SoG Sull awg 8 H S a5 ned)
o9Sug  — S8 lial s (Citrate) Cliadl JLEAY 4l 5 ¢ (Methyl red) seaY) Jiall jLasy
el e dany Ao daa )5 & jerinn IS5 Wl 3 lef 5 (Markey et al., Y+ YY) (Voges-Proskauer)
(Bosin  GuoY) Coliall Cpmg) Iy e diana sl jad &l jeniisas (MacConkey agar) SisSle
5 « B-glucoronidase(GUD) s Y daiie lgakiaa 5 ¢ §153 45 S 52 ¢ (methylene blue agar
) ESSeY (Blood agar) sl el e dawy & el pealdl aall iy S dilas e )08l Ll e il any
¢ KON pssmlisall il 253 50 55 ¥ ¢ Jsinsadl Su 5ed3 Lgaliea 5 ¢ (Hemolysin) pl Jlas
.(Jawetz etal., Y+ 2 )2 YV & la gail Ball5 ) jallds 5o
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Classification of E. coli LS cisdial Y-¥-Y-)

4835 Al Ay jeaall cba¥) e ol e ew A ¢ Escherichia (s ) E. coli LosSs i
33V sl 2ay ia )l elaal (pha gind (AN G Kol adu) je YA @l 5« 2 YAAS Lle Theodor Escherichia
. &) 5 s Escherichia osis aan 3 ¢ Aadlld Ldylatia ¢l 8 Ly i< 3 pila
B E. coligsdl = 5¢( E. coli, E. hermanii, E. blattea E.vuneris E. fergosonii )
e i JSYI5 ¢ Shigella ShSudll uia Las¥ 5 ¢ & gaall Alal) Gulial (8L ae &) 51l (g Alial)
. (Olowe et al., Y+ V) isal ol 5 G} Cllia) el
: SIS E. coli LS cisia
Phylum : Proteobacteria
Class : Gammaproteobacbacteria
Order : Enterobacteriales
Family : Enterobacteriacea
Genus : Escherichia
Species : Escherichia coli

( Engelkirk and Duben - Engelkirk , Y+Ye ).

Diarrheagenic Escherichia coli (DEC) ¥-¥-¥-)

Al Suleall e 2l aelae G (D LYl ddasi all o o8l Lady a0 L i OYG el
DA jall g dbll

Enterohemorrhagenic E. coli (EHEC) 4 yill & gaall & 5l sl L 5ai- )
Enteropathogenic E. coli (EPEC) 4a_yeall 4 saall (51 sal) Ll 50X
Enterotoxigenic E. coli (ETEC) dreud) 4 saall oy 5l 8l Ll i)Y
Enteroinvasive E. coli (EIEC) 4l 4 saall ¢y 5l sl Loyl

Diffusuely Adhering E. coli (DAEC) Gbail¥l s jiiall ¢y 5l sl Lk i) -0

.(Heydari etal., YY) Entroaggregtive E. coli (EAEC) ALiall 44 gaall () 5 g8l Lk 5l -7
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Enterohemorrhagenic E. coli (EHEC)  -¥-¥-¥Y-\

Cund O (Sar 3 ¢ gl el dd) de genall o (EHEC) slaadl 4850 (ol ) Ly 80 a3
Haemolytic Uraemic sl aall J3adl e 2ie <X 5 (Tareen et al., Y+)9) Lised Yl
o Jlidi . (Bia et al., Y+ YY) JubY) sie dlall (551l Jaill Gt ) sl 8 5 Syndrome (HUS)
o) o sael) Lasi Lo Lle 5 ¢ Clane DU Aaud gy ada) aall Jlad o Loy Laad LSl
ool adll Joladl A By A sl el Jie 4 pall (wl YL (Enterohaemolysin)
Shiga toxins Sl a gan Jie daga 35 juia Jal g L yiiSull o3 Glliad 3, (Schwidder etal., Y+149)
Sl elaad A 3l (ol R Lad 81 Y et 5 ¢ eaeA (el s (st ), StXY) S5 Y g il
Ladic 5 ¢ (5500 lgnsd o Db slaa¥) iy 33 ) s Lea O slil) (8 Tumiia g i 108N o gons i
Ay e iy A88al 4 geal) dae BV dlawl 4y I dglaall LOAD ol ol S WG o g Coagia
G Alay) bl adiay o, (Kaper et al., Y+ ¢) ‘;Uﬁl\ eﬂ\ i) 4. Plde ) Lﬁé}d\ A1) el
Lasi 5 ¢ duelia Lie Jalse 330 o I8 o gaud Gatiall 2 3al) i s) gl s oy sall w2l J3Aai) eyl
=3 3, (Travert et al., Y+Y)) Ll de a5 (Serotype) laddl Laaill 5 caudl & 53 5 3lall
. (Luna—Guevara et al., Y+ 9) 1Sl o send Aainall ¢ 5l 8l Ly pu) ansdy 48 3301 () o g8l Loy 5

Gl dladll Lla¥) aaf (e 4850 daddll 3 O)eV:HY (Serotype) ladl Laill ey
Dbl gw e 058 0)OVIHY a3 dnidiall Lamall die ja e 4 (53 G pall 325 () 5 ¢ LSyl
e Law OVoV:HY LosS oo Sy 5. (Ranietal, oY) slall 5 eldally &1 gaiall Lol oY) Cilisase
ax OVYOVIHY LsSy jlid 5. (Pennington et al., YoV ) sbaa¥ly sandll ilgily phad 4515 20l
2 5 ¢ B cOll Y3 438 g Wi jaaill dag ddia a5 (Sorbitol) Jisiosad) S jedd e g3 508
.(Jenkinsetal., Y+Y+)OVoViHY L xS e Sl sis Jas s (Chrom agar) as oSN ¢l & dassg

DA Sl s gt L 838 By g il el i ) LSl (6 AY) Abiadll Ll (e
(Bieche - Terrieret OYT:HYY, O¢o;HY , O)Y:HY , OYYY:HA OYY)Y:HYY [ OYEo:HYA
oo Adline o) gl sy UL 5 ddlide 55 jn Cilin 4t eadd) Jaaill Jesy L Wlle 5 gl Y4 9)
¢ HUS ¢asan cans La 1,00 ) stx ! clia Jesy OYTHY Y il Jaaill JEl Jass e ial 1aY)
. (Oguraetal., Y+12) (ool pall Joas) da Dlia igan Gle g Y st ¥l Josd L
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Enteropathogenic E. coli (EPEC) Y-¥-¥-Y-)

& LYy ¢ gl e Jeud age s (& (EPEC) slaed A jaall (yshsill Loy 580 LSy

sda OsSE O (Sar 5 oendls ¢ 5l s ¢ alal) Jlall JlenYl paa il die (sl el 5 ¢ dpalil) Glalil

o Ay mall £laaSll A paall (o ) iy 50 L S o i 5 (Jawetz et al., Y+ 4) Aiade ol el

ooy Gy o gl JlewsYU dadi jall 35l pall dalse Jla gailadll amy A Ol gl

OYTHYY , OYYAHY , OYUHY  Jie glasd Gl el LopiSill sd¢d doliadll Llai¥ly cle ganall
. (Beraldoetal., Y:YY)OYY) OY:Y ,OY:A OV¢e

o al&als Glail¥) Gk e dmaase lwal il e 353l 8 EPEC LS Juar L aal ()

5« (Microvilli) 428l cle 511 A 51 dleill (85 WA mlad Judand ) (5375 Laa ¢ 4 ledall Alal) mdass

2Ly ¢ atypical EPEC “adsai ye 5 typical EPEC duadsei LS ) EPEC Lt il (Say

JS Jasi 5 ¢ E. coli Adherence Factor (EAF) @ D) Glaily) Jale 35a 5 a2e sl 255 o

aEPEC 4adsai ye ol tEPEC 4l sai ¥ ilsl o) s pae Cua slaadll da el L iSs YL

Y Laiw « eae + bfpA oxtall Jasd 4uad saill EPEC LSS &YW (Andras et al., Y+ YY)
.(Snehaaetal., Y+ Y)) bfpA ol 50 eae oeall Jesddaad saill e

s small hlaal) eLaall Uiy W) Glatl¥) &5 3 ¢ 5 sl Jal el (e 230 el L) pua ()

QA el 3ayk oo el @i B 5 ¢ i gall BLaiY) (e ree JSE (g2 Lae laa ) ddaud
Glailyl 43, ,k1 , (Govidarajan et al., Y+ Y+) gabaia¥l ¢ su 4 I (e Lagl 5 Jaladl oLial)
o) O s EPEC LS (A 3 ga sall Intimin oaeti¥) amy g ¢ OVl 03] Al 1a¥) 300 ) (8 aga )0
eae ol ddaul sl iy (o5 4 ledall Adal) mdase L Sl Lol )l dass g 3) ¢ (Slail¥) dlae (& agas
B 5 ¢ Al jeY) Cilaa b Laad gl A1 cliall (e 23l e (S 2 gusa s S e ganall
Jary 3 ¢ Gipmnall e 35Ul slial) b aAllasl 25y (Effector) wusiee 5o s Tir Gk oo bl ¥ Jins
Type-Three-Secretion-System (TYSS) 3180 Cdlll g gill (e alas JA e 5 ¢ iU JafitnsS
3¢ Caniaall LA A Lol Gl g i) e 05 e 5 dused JBY) e S sae ia EPEC L_siSdl (S
(Mareetal., Y+ YY) gbail¥l dalaay g led Al ol jll & oill e laa¥h e ja 0 S5 8 (53 bfp s
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Pathogenicity of E. coli LS 4sl ya) £-¥-Y-)

SSE e E. coli LSy zo% Gun ¢ gt il je) (e pand) sl g8l L ) L i s

DS e ST LYY et 3 ¢ A gl el (g paed THLE) Y Cansall 223 gd daal e gandll

OF 7. Ay A 5l Allsall (5 g2 paluiiy ¢ pall i jail le ol SV aadl a3 Lasl5 . (Shah et al., Y+ 9)
.(Bontenetal., Y+Y)) adll & ail 0 jaas

Y s 3 ¢ (Enteric or Diarrheal diseases) Jlewy! sl agseall (il j¥1 s Ll
8l adl B pidl asandl JUall daw (Ao o8 Al 6 sand) o Jeul) aa )l EL colil LS
Oss8l) sy 8 LS 58 | (Motyko et al., Y+ YY) (Bl Juensd Olass O 3 ) padly 44U 4 gandl
o2 (585 J¢ (Enterotoxin) 4:se asew Enterotoxigen E. coli (ETEC) ¥ elaadd Al
dc ganall 5 ¢« Heat -Stable toxin (ST) s0loalb 35l asanll oo (J5¥) e sana o asand)
s ETEC L_uiS &Y (amy 8% « Heat -Labile toxin (LT) 30l b 8 puaiall o sandl oo 4nll)
LAl Glaily) Jalsal i i Joas Liayl 5 ¢ A0 Sl 30U (g de gana 3ot Ciad o saud)
Go i) Aal da donl) Al gl e ilall 4y seall agend) 5l aiay 5 ¢ elaadl dilaall 430l
e dlens) dpe 4031 = s ) (Electrolytes) <t s iS5 elall 31080 () g5 JIa Glaal A
AuS il Al 5 dgda ol 8 )l KU e aa Lo 88 30 adl s paiall o send) Sl (Jawetz et al., Y+ ) 9)
lesa J81 LA dida gl 3 50 all 5 uiall o sandl 4ndi 5l jally 5 jfiaal) o gandl Loty ¢ 4llad i L) V)
& 5ol Jlgw¥) A 5 s g sl i) gans i Ll 5 . (Levinson, Y+ 1) sl oosll b
. (Ardissino etal., Y+ Y)) 30 5 g

E. coli Lol pwa 0-¥-¥-)

poandl dal g2l 038 (e 5 ¢ Lgtndal jal o 235 (Al 35l pall dalse e el B cOlT LSy i
O gl aiat ladie oz Al a saud) 5 ¢(Cytotoxin) 4siall a seud) Jais Sl (Exotoxin) des i)
JEA Jae Jed ¢ Canadll LA 3 (Messenger pathways) Jdbeo¥) <l jlae pad Sl o gl 5 ¢
o W) JWal a5 56 Canaall el jeall aall iy S Jlad o AN 4y 18l o el e (Hemolysin)
dale axy 5 ¢ A4l gall ALl Aba) s 3 (- hemolysin) W GasY se 58 5 ¢ (y LalS ¢f L
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Gl il e A slall il LY Jhaad il asadl (e cytotoxic necrotizing factor (CNF) abudl Al
O sl gt Jadin N WGAN a paw 223 5 ¢ GaY sam Wl ae Gl CNF U0 &5 Lo Wle 5 ¢ sada
Shiga toxinY (stxY) s Shiga toxin Y (stx)) Csuis Sy as 6 jedai 3) ¢ A Al o el e JEaS
38 () il iny S5 ¢ Shigella desentriae LS caiiS) (53l allall Ao an¥) 13 Lede (3llal s ¢
o=l e colibactin sl audl &5 5 (Sherris, Yo )A) Sl o) oY) Gl e patiie aud)
OV o Classe ()90 4l 5 ol 55l Gadall 7 5050 JLS) Gigas by ) (g 520l
@ microcin BV s (fa <lld (e Sumd | (Dziubanska-Kusibab et al., ¥+ 1) gl s
LSl i Las (55531 Gaalall Coielial piay 200 331 3 jlass Cin3 B Ol LS Vs (lamy o ) a0
4 gl lalaall daglie =iy Liadl 5 ¢ bacterocin aw caila ) AV 40K £ 1Y) (e Alea

. (Collin& Maxwell, Y+14)

sLiall 8 33 5a sall Ladaudl (aS) 5l (e lipopolysaccharide (LPS) (2l af jSud) sasic aay
E e (585 5 (Endotoxin) sl a seudl &) 556 e le 55 Jiay 3 ¢ (Outer membrane) ksl
Sl galal Ll s 0 o gandl Bl e Jssaee aS Al 1385 ¢ lipid A 0583 (o A halic
ladll 5 Glail¥) Adansy aaluw 3 « sOMatic antigen (0) sl v=iwdl 5 (Oligosaccharide core)
e b s gall i 5 5l Jaall pl Sl dawtie g el )l Gl el e 5 Ble ¢ Ciumall delia e
sgleall ¢ Calill Jie eliae W) 8 € idag JIA JMA (e Cisall g Ay geall dpe W) JAly AN Siay aal
) 23 Lae 4 ledall LA L 5l Bl ) gy 5 ¢ Adadaall 8 K- antigen saiue sk 5 ¢ S
KY- J5Y) g il amivue it B ol LpiSs ¥ piany Gls ¢ Aol 8Ll i canmgll Sleall 50
E. LS el sil (aany () A8l cilal )3 Cmaza gl 5 ¢ 8aY 51 s die Gl el sy 53 antigen
alac GA};Y\ sl Cus H- antigen GLUAJ\ el Je (g 5iatg Ll sy Aol o & e colj
. (Jawetz et al., Y+ q) canaall dclia e ladll  canaall LA 3LAY)

£ e YU ¢ Yl oo oAl Lud 8 LS LSl ) DAY 35l uall dalse (g

el U A ol aaliy Lee ¢ A gall 4 ledall LA SLatY) 8 age 52 Ll Fimbria type )
S U8 aalus Fimbria type Y ¢ 55 oo Y 5 (Day etal., YY) alall 4080 5 4y sal
aal e @ il s ) axis . (Rajan et al., Yo )A) chuadll 4 gadll 4 ledall LBAN, Glaily)
5 ochumadl Llay (V)3 ghadll a5 ol 4y jledall LOAIL SlaiV) e L,uSall aclus ) Jal 52l
alxiall 5 antibody ssbiaal) slea¥) (e LSl and ) (Biofilms) dusad) Lde W) 0S8 (A palud

. (Gajdacs etal., Y+Y)) 4 pall Claliaal) da lae ddia Ly il =iad 5 « Caniaall neutrophils
R
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L 53 Lgie 49 soad) Cilabicaall 4 glie A Lgaiad Al Glay 3V (e 22ell B coli LS, dlliad

Saall s (Penicillin oalwill (5 sl dlaall daglie ddia LSl =i Al 5 B-lactamase AUSY

Ao glial) dda LSl miad ) 5 (Carbapenemase) a3 s « (Cephalosporiny cuo s sliss (5 saall
. (Levinson, Y +)1) (Carbapenem) asin Sl dlizasl

Toxins agewd) Y-o_¥_¥.)

Ot Gl e s O (S 3 35 peall Jal s e el EL cOlT Osh 58 Loy 3 L i€y i

Aals o sans (A 5 o sandl e (e 5 EL COL LSy &liad 3 ¢ o sanll (o peadll da g e e 5 Olsadl

s Ofigpll sl bl agen 5 Asld asen Jadiiy dan JAT asendl s o Saall a) Sl aaeiag Al
. (Sherris, Y+YA) casaadl LA & J gl Gl e 30 o sans

AL ool 8 cell wall @slall lasdl 8 33 9a 50 asan & (Endotoxing) 4dalall a seud)

vie L & seull o283l ¢ [ipopolysaccharide (LPS) 2l il Sl sawiay dliaiall 5 ¢ of S dapal

¢« (Chromosomal genes) asswsas S o dsane Gl 5 ylags il i1 g ¢ 4y Sl 180 & ga

Al gall Aan g dpanad) Ao gla S5 3 ¢ Caniaall B Led Baase COLELG Ja g e o ganad) 238 UG

2N Ga el 5la cla )y (b Ol Jeniig L 88 5 ¢ plpe g Sl e ) @l e LSy
- Glaal) Gl caal) kil o sendl a5 ¢ cand) L 3l ()38 () 50 e cile L

e (e ST ) ¢ al S Al daa gall 5 ALl L Sl J8 e (EXOLOXINS) 4 Jlad) o sasdl 5

pomgas Sl Z oA Gl 3k Gl A Al agenll &5 5 ¢ (Polypeptide) il
LIAN 8 (e agandl 02 580 5 ¢ Gl 330 e Al gasall ciliadl Jia (Extrachromosomal genes)
el Sliaiy cCaiaall WA 3 3oase SOy agi i 5 ¢ AL Ll gV A e 5 5 daall 4y il
plaati O (S 3 Lo 3 e 2 Sn JAN o gandl s ¢ ple 5 Slall laey Ul guall dsan 5 dand) lle
sl A Gle B Ofany e ST A Al asendl lela ¢ 2 T e el 5l s da 0 v il
s 1) Laty Adpadd) B8 ) and) S je J A0y Slaily) 4 B Ao jdll 3asll aalud 3 ¢ AB dae il
(Antibodies) Jaa¥) (asSi iais ¢ cladl ces ud Yy ¢ alall Ll e dgse A Lo )

. (Jawetz etal., Y+19)

VY



Jfﬂ\ J..a.éi\

Shiga toxins Saddl agam 1-1-0-Y-¥-)

Bas g Lalii )l (e ST ¢ gl sl i 454 o s & Shiga toxins (Stx) Sadd) o sew
22 5« jdentical B subunit 4alkic dae 8 Clas g el e enzymatic A subunit 4w il 4 8
Jisey S8l o gans Jag 5 s ¢ A0l EBLEe Bl HY) e A gsuse S5 Aeddl doe Hdll Glaall
Qlaiivl o4 &3 ¢ (Target cell)idagiowal 4l ~haw Je 35a sdl (Glycolipid receptor) 2wl sSilsll
L oy clld 2ay ¢ AN Jads ) Jaall 3,k Adasd 50 (Stx-receptor complexes) Salll a gaw Cilaiza
o) al A dae il Bas sl andi 2% Cua daa 30 50 A8 ) 5 (Golgi Apparatus) a1 sS Sles )
aminoacyl-tRNA L )l by Cus (Cytosol) 4o dadl 5 jbaall ) Jay AY Jadill ¢ all ¢ AV AY 8
psanall 3,08 Gl ¢ Al e (U5 (5 sl aoial Jandil ) (5% Lae il Al dulee A aaliy (52
(Cherla etal ., Y++Y) ()-)) JS& 8 ia 9o WS (g gl JlgY) ) shai 8 aald 8 LIAN Giga jdat e
Al slmed il o (fany ¢ SN o (558 5l Leds ¢ (asall aal) JBladl Aa jDle i o gl 038
£ e Lzl s2a oo () Sy s ¢ olaaW) jag Gl (sl sl calgeil) 5 dpe Laall A5Sl) Lgilie Liae Joii
. (Khalid & Andreoli, Y+ 19) slaill axy Loail 5 oy sall adll JDlail da 52U (g Balal) Ala )

estxVa, stx)c, stx)d e i gl ol Ay stx) Js¥) g sill Kalll a gans (o Gty O 55 lllia
stxYa , stxYb , stxYc , stx¥d ,stxYe ,stxYf ,stx¥g 4 8 gsil dapw Ay stx ¥V S g 5ill
Gl das oo B 5wt 3 0 ¢\l o gend e B )il ge S3 L SLzd | (Scheutz et al., Yo Y)
A5 aall 1S3 o gand Aniall ¢ ol 8l Wiy ) L i Y3 8 aa g (63l SEXYh @ oemn SEX T (AU g il
S stXY (S g sl e Sl o gen il aad 5 (Bia et al., Y YA) Grall (8 & s (e
LSl Sl o gans 4z 5 (Alvarez et al,, Y+ YY) ) glad¥) die oyl all a3 Chgan b Lpaal
.(Leeetal., Y+ V) stx) Js¥l g &l E. coli LS Sl » sem aa Shigella S

VY
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&>
Gb3
LRI IG < chotescr

lipid raft

endoplasmic
reticulum

Stx A, subunit =~ @D

ribosome

dcpurinated
ribosome

. (Melton — celsa ¥+ ) £) Sill o o Joe 41 (V-Y) JR

&g gaal) Claliaal) £-¥-

Aall QK Lats delia o Laph Sl 4 gpne 450 (el &5 A 4 sadl laliadl
O3 e A Al Sl ladle 5l JiE il <l aai ¢ stationary phase <ilil) sk 8 4 el
@i dme Jol 8 Cigyme o LS G yedaall o W e Apald o G pall aus WA il
2y llaatinl &3 A V4V 4 dis Alexander Fleming allal) o) oo cplil) s Adaiall (4 yha e RIS
Florey (s oSai 3 LSl Leasad ) (il 3 ¥ 5 i) Vs a5 230l (g san diaeS ol
C(Lewis, Yo o) YaE e dan Jol gl 84y yed) 4idled ) e 40D ) 5

¢
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cla¥) (e B22as A sana gl (s g Baama Allad L b Qgall Glibiadll Gaey Coa s

i Al AV (sl 5 (Narrow Spectrum Antibiotics) 2sasall cadall Gilabiany (o jeid 4y jaal)

(Broad Spectrum Antibiotics) a5l alall Claliasy o a8 4y jeaall cla¥) o calise e
. (Sherris, Y+ YA)

S seln I Al Ay el Cile sanal) b g gall Clibiaall Ul gl gl Jlanind) 525
JSLiall aal (e dasliall o2a 223 s¢ da sliall 5 jalill dyiad) JlaiDU olE0) o gan e 4y gaall Clalizaall da 5lia
Aa 5 ¢ e liadl Ayl Y e eladll 4 ga cilobiae GalES) s skt @l e o s g dpaaall
e cliall b el ahall ke e LSl LSS « (Acquired) AsiSa i (Innate) dbi L) da i)
(Transduction) &) 5 ¢« (Transformation) Jsaill ddavl s Caasy (3l &Y clial) Ji &yl (e
Dl ¢ Agall 3y Sl LAY G (Plasmids) <lawe 530 J& 4 25 Al (Conjugation) o @Y1 s
Logidll e sae Lalail lin o ¢ Leidlan oL daglaall Cilay 3l (e 2l pen o Ll culage 53U)
Multi- sa2xiall da sliall ewid &5 gn Calaliae 5 e J8Y) e aa ol 4 glia Leia 4y guall Claliaal]
Jsldaglae 5 Extensively-Drug resistant dlesiuall cilabiaall S 5 (1Y da5lie 5 Drug resistant
. (Larsson & Flach, Y+YY) Pan-Drug resistant <labzaxll

Beta — lactam aLiSY L) cifabias V-£-¥-)

uﬁg\:\ﬁ;gcw;@#auw\ (0 Aadia Ao gana (oA AUSY Ul &‘QJL.JAZ\:}}:\AM Clalizadll
Gl s i ¢ (Penicilling) Clialuiy oo dud ) Clid a4 )l ) e senall o Caiiaiy ¢ LgasS 3 4 JUSY
<dl) o3a 5 « (Monobactams) S 4sala) 5 « (Carbapenems) <laisls S 5 (Cephalosporins)
Cralg Ul dals aa g 5 ¢ AUSY Ul ddlay Jass 5 A dlaa¥) dalal) ¢ g Gl Lgaiany (e AT a0 )Y
dlag ¢ palic dw e ASe ddls Guosaesllanadl g ¢ palanll G galie ded (e 43Sl
Jexi 5. (Veiga & Paiva ., Y+ )A) AUSY Ul d6ls Jadd 230 gala) 8 Slayinly jSI & ds 50
& palus Al transpeptidases a3l didass Gy ok oo 4 Sl LOAD Loyl e HlSY Ul cidlias
. (Pandey & Cascella, Y+ YY) 4dall jlas Ji&is

e Aygene il ¢ o ) USY Lid) csliae ) eiusd) By i€ Y e ol 5
e JS1 Ay Uil dals (,:\.LAS ALE Ld Gl 3 o2 g ¢ B-Lactamases ~uSY Ball Glay 31 (0 63
%F\Q\Jw\wgﬁiﬁﬁ &Mcéﬂ#\gd\ab&&@iﬁhjgjcQ@J},}u;ﬂﬁﬁ}cﬁw\

\o
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extended - PB-Lactamases ( ESBLS ) ikl sxias cilay 3l ansd Cilay 33¥) o old Ul
O (e pLSY Ll Clabiae da lia 3303 1)k 5 . (Jacoby & Munos —Price, Y+ +©) spectrum —
Jaill 58l Lelaady Ui i) 55 A1 G i) 8 QUSY Uiy LS ye ) o3 a8 ¢ ALY Uil iy i)
Sad) e G Jaall ok bl Qi) Cingd Cua o WY Gy cled dadde Sl
AUSY Uiy ey i) paes Al 5 el Jlail) (g0l e g a8 e Gl (S50 i (5 ¢ () sams sl

(Torres et al.,¥ «)9) al_S Aasal Ll 5 daa gall Ly Kol 833 9 gall

LSS B4 gaall Claliaall daglle clali Yo£-Y-)

L VIS i paa) laliaall e gliall T e sae L a4l @ sha
Enzymes production <les 3 zlal §-¥-£-¥ -

B- ey 3 Uil o ARl il Hall JMA (e Lgtde Ca el 3 4 gall Calalizaall da slia 38y jha J
ASY Ll ey 330 . (Gualerzi et al., Y+ ¢) gl y3 Luwdl E, coli LS iaul 5 lactamases
g0 e Ly jabias e dladl (B el 38 ¢ puindl Gadle ) el gl £la ol S A ey 3 A
Gl s Jea¥l Ll (i yid) e 5 oande JS Gaay 63 Beta — lactm assa (e LosiSill dleal
L) Slay 33 (e a3l Jsl QLS &3 5 (Bush, Y+ YA ) (lactamases) seliSY ey 33 ) <y sha
0= E.coli Osl sl Ll ol L wiSs (e s el V478 Gle (8 TEM-) B-Lactamase a3 s oIS
(e SY3 (& SHV-Y B-Lactamase @) GLiS) &3 le (le juy ¢ aall aad (jo Jlay da )l 0 die
. (Bradford, Y« +V) ¢ aUSY Liall 4 Jiall Klebsiella Skl ¢ g3l

Aztreonam pbig x5 Jad Al ¢ calall Bataal) AUSY U cilay 3 ) S Aasal ddll Uy S0l i
aSU gaa 5 Ceftriaxone oseSb it Jia (s sllasad) e SNy SEN g J oY) Jaally cpliuidl
U gana S5 (ESBLS) by 3y ads Al clinll alaesy ¢ Ceftazidime auilidwe 5 Cefotaxime
Cilaliaall (pe Adlide il Cpe 2] Aaglie s Lewdd Clase 3 Jasd o (S 5 ¢ Slaw ) e
Ll 5 Ao sl Glaliaall (0 maall g 5ia3 5 (McCloskey et al., Y+ VA) e &by 4550l
Ala oSS SBSY Ul Glag 3l O Cagpmall Gag ¢ Wl i) Adayl ) e Sl Jlaill dilies A0S
el € 5 s o 1 5 ¢ el dday) ) Slall sl 3yl e G sam il 5 Cpalaniall QLS
i (e al S Araal bl L oSl 8 S Uil Gle 3 pdisi Llle Jad e ey Mill 5 (5 ol
. (Bush & Bradford , Y+ Y4) E. coli Losas JUd

1
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Target modification sl yga3 ¥-¥-£-Y-)
soall S i A st gl e oAl uSi i ol il Jie Galaal Led sl cilaliadl) JS
Cldizmall oS Rasal dun sall L Sl e slie Ja) Jass e 5 ¢ (5 sall sl aslia L) (533 Cangianal
Loyl e Jliy ey Jraail Adagiuall @l jall aads 3 (Macrolides) Slads Ske g 58 (e 4y spal)

.(Mayers et al., Y+ + 1) (s saall dliadll

Alteration of permeability of cell wall 4dall jlas 4,3 jas F-Y-£-Y -
Sl alasS Jemy A Quter membrane (ol slie 35 5 ol S daal Adld) b Sl jaa
iy by (POring) il sl A& s Gk e Cliliad)y dabudl 4lasl) o pall JUESI piay
Aol A8 LES @b e Jlay dpgall Glilamall s )1 add s s dlie

.(Pangetal.,, Y+)d) Pseudomonas aeruginosa

Alteration of metabolic pathways o= &l jlue il €-¥-£-¥ -

LSS @Bl J8 e (Polymyxin) oseSad sl (g goall aliadll daglia A& 32 ) ddaadle &
LYl gala¥) gal B S clbljhaal BB e 58l Pseudomonas  aeruginosa
phospholipid 3 dudall saall il gia alddsl g dall V) Glily Gaiag 3 ¢ Gl jaa g Sl
OnSad ol Aaglia  js0 4l gslall ) s ) Sy oo _ilall AL 6 daall (aleaYl

.(Hanetal., Y*'A)

Efflux pumps il clacas 0-¥-¢-Y-)

(o Arsl 5 Ao sama Fuday a5 LAl o 53 sblall eLaall 8 aa 8 Gl g e 3)ke Gl Cilaias
Aasis ¢ Ao siie CLS je fa Lianl s Ll s de o Gy LA 2 A ) Ala DS g8 & sl Glaliadl)
Can ¢ dpadll 4 giiall G sSall g 4 srall LSl Jle ol S danal Ao gall g bl LSl alaee (8
Macrolides s Fluoroquinolones dJie 4sasll cildbiadll (e dasl 5 de gane g o 3,508 LSS
. (Pasqua etal ., Y+ Y9 )iyl saxiall dasliadly aalus Juilly

ARY%



@m\ Jadll

Jardl 3 yha g ) gall






@w\ J.,.a.éS\

Materials and methods Jeadl @il b 3l sal) - ¥
Materials 2 sal) V¥

Laboratory equipments 4 il 3 3ga¥) V-1 -¥
V=Y ab ) Jsaadl A daia e A0l A jall 8 dleaivsall 4 yoidall 5 Y

A Al 8 Aleiosall Ay yridall 3 5eatN) VY Jsaa
DELNP 2 B K

(Laial) ) dniaal) 48 il e &
Concord (Lebanon) Refrigerator SEOLE R
Labnet (USA) PCR thermal cycler @Ol sl Slea | ¥
Clever (England) Electrophoresis system oSl da il Slea | Y
Biomerieux (France) VITEK ¥ Sl lea | ¢
GFL (Germany) Water distillatory ek Jlea | 0
Hettich (Germany) Centrifuge SRk lea|
AcTGen (Taiwan) DNA Nanodrop Lall 38 55 el e |V
Stuart (UK) Vortex zo e | A
Memmert (Germany) Incubator duala| 4
Memmert (Germany) | Oven SoeS o8| Y
Faster bio ¢A (Italy) Laminar air flow(hood) gooAls |y
ATTO (Japan) Digital camera Aaad ) | palS | VY
Olympus (Japan) Light microscope e e | VY
Biopafe (Chain) Ultra violet transilluminator &) (3.8 42330 jaaa | V¢
Steam sterilize (Spain) | Autoclave duaia| VO
Memmert (Germany) Sensitive electric balance b LS Ol [ 11

YA
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Chemical material

duilaassl) 3 gall Y-)-¥

Y=Y iy Jsanll A ge el Al a8 Aleaisall 45U ) sal)

Al Alewinea) AflasSIl o) sall Y2Y Jgaa

(Laciall) daiuaall 4yl

Aty Balall &

-

2l 5 J gomall 2¢m0 (32

Oxidase

I J seadl) 2g20 (BaY)

Hydrogen peroxide

O sodel) 2l gy | Y

BDH (England) Seder oil Gluse Sy | ¥
PanReac (Spain) Glycerol Js ol | €
Scharlau (Spain) Normal saline solution Sl dslaa| 0
Gram stain sl _S axa <l Sa | 1

Z Ul J small 2¢2a (31al) | Crystal violet stain &5l il Aapn *

Safranin stain Ol pdad) Arpa *

lodine Gyl *

Ethanol %1% V) Jsasll *

Scharlau (Spain)

(KOH) psusli sall asuS 5 50 | Y

14
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Culture media 431 blug¥) ¥-1-¥
VST A8 Jsaall L daa se dgilall A all 8 Alexiisal) due 3 Ll Y|

Cdad Al 8 Alestisad) due 30 Dol o) Y-Y Jgas
A ) 3 5

daiaal) 48 ) aladiuy) Baild g o )3 ool &
(Lasal)

Neogen (USA) Blood Agar Base pl el e (bl Jasg |
Alalal) Ay 5l Y Jall gad el Jlie) Jas S Jantinl

Himedia Eosin Methylene Blue Agar GV oalie Cpwgdl o g | Y
(India) Aana o) pad Ol jentie S5 SV E, cOli LSS i 85 Jan S Jaatil
Lo gl) e daay

Himedia HiCrome EC OYeV:HY selective Agar ps S el pe Jang | ¥
(India) O L) parinsa Hedat SN E, coli OYoVIHY LSl el Jaatiul
s Y

Neogen (USA) MacConkey Agar SiSall ol e bay | 4
D5 S jead Al &) S Aapal Al LSl o Gy 8l Jeatiad
S5 S s Y Al Gl e

Himedia MacConkey Sorbitol Agar oSSk Jsinygu el & buy | @
(India) S aadl Eocoli Lot Ve on ol gl Jexial
8adall e 5 Jsin ) gl

Merck Mueller - Hinton Agar O5 - Jlsedany | 1
(Germany) 4 gpall Glabiaall 4 8l @Y Jall dpulis (and HLAA) 8 Jaeatiul

Himedia Brian —Heart infusion broth gladll g 8l ai o | Y
(India) 3, Y el Jaaad amtiil




@\ﬂ‘ J..a.ﬂ\

Antibiotics 4agadl clalzaal) £-9-Y

CE-Y ab Jsand)  dai ge AN ALl 8 Aleaisall 4y sal) Culaliaall

A ) Uesinall 4y gl Cilaliadll Gal 81 £2Y Jsaa

Himedia( India) v AK Amikacin |
Yo Amp Ampicillin | ¥
Vo AZM v
Azithromycin
v CTX Cefotaxime | ¢
v CTR Ceftriaxone | ¢
8 CIP Ciprofloxacin | 1
Yo CoT Co-Trimoxazole | v
v DXT Doxycycline | A
Yo GEN Gentamycin | 1
Liofilchem (Italy) v TE Tetracycline | Y«

AR
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LQJA‘ Glama -1
L 0-Y ady Jgaall d Aaim s Adla) Al a8 Alexiine Chlaes

(Laiall) daiaal) 4s i) 3 gall &
Biozek (Switzerland) | Petri dishes @k @kl [
Biozek (Switzerland) | Tubes dalne il | ¥

Human (Germany) Flask dala)lsn| ¥

Human (Germany) Micro pipettes aaall ddlise 438y clale | £

Afco (Jordan) Cotton swabs dpld Claia | 0
Jen way (Germany) Burner Soadaia| 1
Himedia (India) Loop Jib| v

Yy
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Primers sequences gl 1-1-¥
CT-Y i Jaall b s g Lial g e Alal) Al ) 8 Aleatiaal) cilisal

Al Al A Alaatial) (oal gl g clinad) 1Y Jgaa

Sl (bp) sl ol EPRTrE
Khairyet al., | 2V | F | CTGAACGGCGATTACGCGAA Eae |
Y. R | CCAGACGATACGATCCAG

YY1 | F | AATGGTGCTTGCGCTTGCTGC bfpA | ¥
R | GCCGCTTTATCCAACCTGGTA
YA+ | F | ATAAATCGCCATTCGTTGACTAC | stx! | ¥
R | AGAACGCCCACTGAGATCATC
Yoo | F |GGCACTGTCTGAAACTGCTCC stx? | ¢
R | TCGCCAGTTATCTGACATTCTG
VoY | F | ATGCGTTATATTCGCCTGTG SHV | e
R | TGCTTTGTTATTCGGGCCAA
MY | F | AAACGCTGGTGAAAGTA TEM | *
R | AGCGATCTGTCTAT
Amin et al., oc. | F | CGCTTTGCGATGTGCAG CTX-M | v
YA R | ACCGCGATATCGTTGGT

F= Forward

R= Reversed

Yy
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PCR 4y i jadl paddal) 8 Alaaical) o) gal) V-3 -

Al Al pall d PCR Auiy i jal) Gand il dadeiveall o sall V-Y Jgaa

(bﬁ.d\) a< Ja.:ﬂ‘

3) gal)

Addbio(Korea)

Genomic DNA extraction Kit Lall a gl (adA%L) B2c
- Lysis Yeml

-Proteinase k Y.eml *Ytube

-Binding Yeml

-Washing) Y-ml

-WashingY YYml

-Elution Yoml

-Spin column with collection Y++p

Promega (USA) Master Mix

-Top DNA Polymerase ‘U

-dNTP(dATP,dCTP,dGTP,dTTP) Yo+ mM

-Tris—HCL(PH 3.+) Y+mM

-(MgCIY and KCIY) Y+mM

-Stabilizer and Tracking dye (loading dye)
Promega (USA) (Ver-Yeer)bp pas (Ladder DNA) (sexall Jiall

Inno-train (Korea) | Tris Borate -EDTA-NaY L TBE Buffer (°x) J st~

BiobasicINK Agarose DYDY
(Canada)
Biotech (Korea) Ethidium bromide dye +mg/ml p55Y) da 5 g Arna
Scharlau (Spain) | Absolute Ethanol Blas JgaS
Bioneer (Korea) Deionized water Al oY) e JA ela

Y¢
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daa U Jallaall g il ¢Sl g dus ) 3 Jabua g1 puidaa Y-
Preparation of Culture Media 43 blug¥! juaad V-Y-¥
soalad) de ) Jalu oY) jucaas VoY -Y-Y

¢l ¢ huy 5« MacConkey agar SisSke ¢l e daus ) a5 5 5akall dpe )5l Lalu Y1 &l
SisSle Jsin s ol 2 g 5 ¢« Eosin Methylene Blue agar (EMB) &Y ¢ulie (i sa¥)
Al Sladal caws ¢ (Mueller-Hinton o5t Jlse ¢l ¢ by 5 « MacConkey Sorbitol agar
Opxse paa (Al (e e A0S 40 ¢ o)) Jan s IS Aalaldl 5 5all e A cailS )5 L] dniiadll
water (e ales (8 458l i g ad ¢ aSae gllae G AdG dpala ) 4308 Jlexiudy alea) jlaiall clal) (1
3l Aan adadll il Autoclave duaiell lea Al culds oy o ol gbigd ¢l bath
Glbal b o o5 Ly i 2 £0 43l a sy maad ol @y 5 A3y Vo J /a0 Jaaay 2) Y)Y
CelABY) cpal af A ASDAN 8 GLdaY) ulads Waaey ¢« Aadas Petridishs

douS i) Ao 30 Jalua o) paaans YoV Y- Y

Blood Agar adll ¢l & Jawg V-¥-)-¥-¥

syl aa A8la) a3 5 ¢ V-)-Y-Y Boal 8 S5 LS Blood agar base el sl e el das g s
283 a da)n Al b Ll ) claia 5 bl 8 d T Joladl 7 jec Javsll ) 90 Ay
<Y el sed a8 (Enrichment media) Sle) Jaw S aall ) da g Jleatind o3 5 ¢ Jleainsll) (pal
. (Jawetz et al., Y +)9) & <)

Brian - Heart Infusion Broth §ledlly QIal) adidag ¥Y-¥-)-Y-¥

e %A A Glycerol Js ISl (s %10 Canal a3 ¢ V-)-Y-Y 5l 4 S5 WS dasgll e
51 Aa 2 A3l 8 (il cilsis 5 (Tubes dairs il & s @lld axy ¢ o Jas ol 2 3e ¢ Jas gl
. (Jawetz et al., Y+ 19) 40l &Y jall Jadad Jas o) Jleaia) o3 5 ¢ Jlaaial) sl 2 -

Yo
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HiCrome EC OYoV:HY Agar agsSl &) & Jawg ¥-¥-1-Y-¥

& ille Ve sy supplement 3 ae 33le 48] a3 a5 ¢ V-1 -Y-Y 3l QAJSJLAS.L“)S\ e

£ 50a Aan A0 8 Lk culaia 5 ¢ dadas Ll G cua s Tas sl 2 5e ¢ Jaagl) (e 2l

Escherichia coli OYoV:HY L i e allll (g jlial Jan S Lo gl Jaia) 5 ¢ Jlaaial) (a3
. (Jenkinsetal., Y+Y+)

Reagents preparation <) gl juaad ¥-¥-¥

Oxidase Reagent Jsiws g¥) Cadls V-Y-¥-¥

tetramethyle - phenylenediamine dihydrochloride Gsswe (s ol &) I3 GRS paa
CadlSl 13 Jlani &3 5 ¢ Aaiae dpala ) Al 8 CadlSl) Jais 5 ¢ alaall laiall bl (e gille Voo B
. (Tadesse & Alem , ¥+ +7) S ¥ a3 2l e L il S e 2i<U

Catalase Reagent Julilsl) cadls Y-Y-Y-¥

Léae %Y S8 oal JLa¥l Jsladdl (0 %Y 38 50 (HrOy) Gt 2S5 5 (o RIS juan
DB a3 Ly LSl A6 e el i Jlanind a3 g6 daize dpala ) A 8 Jlal)
. (Tadesse & Alem, Y+ 1)

Preparation of Solution Jsllaall ju&aas ¥-¥-¥
McFarland Solution ¥ _dste Jglaa V-¥-Y-¥
ol Walie (plslae (ge 23 5iSLe Jslas yms
okl el e Sille Vo v 3 (BACly) psa bl 258 el 2 Y VYO L0 suas: (V) Jsbaae
bl elall e yille 49 () (HrSO:) IS el ity 5l Gaala (o yille) ALy juas 1(Y) Jstawa

ol 59 Sl laa Gl Jeaall (1) Jslae 0 Jille 990 ) (1) Jslas 0o Jille .0 el
Y iSle Jglae Janiasl 23 ¢ daine uala ) A & Jslaall Jaéa o (ila / 408) V%) 0 Jalay 2
. (Bailey & Scott, Y+ +V) il gall dpuluall jlia)

¥
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Methods Jasd! &l kb ¥-¥
Samples Collection <liad) gax V-¥-¥

S e Cuaady ¢ bl Gl Cuua Gl s © 053 jeny JULY) (e ) die Vs Cmes
LAY e &y glall cliall pasd =5 claw s (General Stool Examination) (sl sgaall <l
agidie Av S, L (Stoll et al ., VIAY) (1) Galal 8 reage ga LS ¢ eall adll GSIA 5 Lledly)
A sl el (g sl Jlibal) elana¥) JUS 3 g3 Aie Yo Jleasl) Gl gl (e 0 silay 0l JlalaM
YOYY/Y/Y e saall el 3 S ddailan b apleill JUkY) ddiae e i) Coran ¢ (Jlemd) e
CXAYYAN e Al

Cultural Identification (&3l gasadall ¥-¥-¥

Gliall Cie ) ¢ Slipall 4 plall Codlanll ol ) aay ¢ Addal Adiae 485000 Qe 4 Cliall Cires
R ad38 50 Aaadle Ll udi 5 (Tomas et al., V394 ) A3k s (S8l ¢l 2 Jans e
e g 5 ¢ @O0V (e Gausl dansg) Adlise dpe ) balug) o dAdill @Y el Ce a3 ¢ iSO
sle alaie YU 4 i€l @Y Sall o (et e Jgeasl dal e (508 12 oy 5 (S35Ske Jsi ) sme
5 e clilally ¢ anally ¢ JSE g0 ool e JS el il ALKl il el 3 jelad) ciliiall
.(Mahon et al., Y+)e) clelss )Y

Microscopic Identification gaall padlil) v-y-¥

. (Benson, Y+ V) Lilaast Jaai g WIAY 6y JRE 405 ) A guall jemall Jlaatiuly Cuasd ladey ¢ o) S

Biochemical Identification g sasll audllal) ¢-¥-¥
Oxidase Test JsdwsS ¥ JLbd) Y-£-Y-¥

¢ filter paper daiae & 55 e lls jasall Oxidase reagent S ¥ CallS (a3 yld Cuaa
wooden iuwia (lue Aalus delu¥t eny SISl S0 dany o daal ¢l janise gumy Culii Loy
ol LSl 508 Qs JI5 s (B sa oY) sl ) 8 panid) () a3 a5 ¢ 38l e sticks
.(Mahon et al., Y+1©) S ¥ a 3 L)

Yv
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Catalase Test _alilsl) o) y-£-v.-¥

wooden Awis plae dhlug Aol Y& jemy S ang Ao 4wl 4y i< & jeriise i

Catalase reagent uil<l il (e 3 ylad Gl Loy ¢ dilay daiae daala) da)d e sticks

S g 35 ) e LSl 5508 il A s ((OeneS sl g ela) dile cilelid ) seda a5 ¢ Bl juandl)
. (Mahon etal., Y+'°)

KOH Test agabisal) duaiS g pad JLOA) F-£-¥-¥

Ala dalee Lala j dng il o Aol YE jeny (S0 JS1 dauy o dals 45 55K G jantione il
(KOH) a5 sl 00 5 508 (3 8yl Cuual Waamy ¢ Aadiaa g 48udai wooden sticks Awda (lue il o
ol S Aapal Adls LSl of dids A8 Ve )iy e (puae (A LeasS 8 o led) 4 Bale (5S35 gy 5
. (Markey etal., Y:Y)

VITEKY Compact System i aURS aladily L iSal) andlds o-Y-Y

G yariinall (e S Jan g ¢ Biomrieux dsiaddl 48 8l Glaledl W L“;):\SS,\S\ Glaall jas

e sille ¥ g g3 Ayl N delu (YE-)A) senr subculture 4& yhay (S5 sSal ¢l ¢ dawy e dlill

!l 1Y 5l Jslaa ) 48 HAL o piSll Blaall 5 )Se Glana g ¢ sterile saling pées oale Jslaa

galdll el ddlay iy ae el B slaall &) Cay ¢ Densi-chek Jles dlexinly + 0

Slem el Csulall 23S e (el &l ¢ jels 8 5 ¢ (GN-ID) a8 Raal Ll L juSilly
.(Lingetal., Y+ +))aclu 1Y€ ) ga 2my il

Preservation of Bacterial Isolates 4_iSll < jal) Jda 1-v-¥

Brian — Heart infusion broth &leall s Gl ads Jaw g (g giad canlil 8 4,08l Y dall ulads
da ) 4 byl cbis laaese Glycerol JsomlS 4] caliaall g Y-V-)-Y-Y 580 & e uasall
. (Jawetz, Y+ 1Y) Jleaial) gpal 2 - Yo 3,0 a

YA
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Antibiotic Resistance Test 4iball cialiaal) daglia JLAIV-Y-¥

ol Lalie 4 sond) labiaall 4, i€ Y Sl Ll JLEAY Kirby & Baure 455k cileaiul

0 s sind Ay gl Al dcbu (YEIA ) jomy (S5 Sl ST dan g e 4l &l jartisall (e (0-1) lis -
e vortex z k! Sleas Jlasiuly las 7z 3a5 < normal saline abudll ald) Jladll e sulle
Wl pasall v 0 Y Sl Jglas b Se g Sl (Blaall 3 Ko bauable) ja

e Gt & sl Glaadl e 4 glall 450 8 daise cOttON SWab Ayl dae cladl -
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A summary

Summary

The present study was performed to determine the bacterial causative agents

of diarrhea in children and also the virulence factors possessed by Escherichia coli
which isolated from the stool of children under © years of age with symptoms of
diarrhea and its relationship to antibiotic resistance as the main causative factor in
diarrhea. One hundred samples were collected from stool of children who attended the
Children's Teaching Hospital in the holy city of Karbala, for the period from Y/¥/Y.YY
to Yo/1/Y+YY, The samples were cultured on several culture media, and then the
bacterial isolates were identified using the VitekY technique. After that an antibiotic
sensitivity test was performed, then prior to detection by PCR technique ¢+ isolates of
E. coli were selected based on examining a stool sample under a light microscope,

which contained pus cells, or Red blood cells.

The results showed that the percentage of males infected with diarrhea was 1
(eV.e7Z), which was higher than the percentage of females Y¢ (£°7). Statistical analysis
showed that there was a significant difference between infected males and females (P =
+.+Y). The infected children YY()¥.vVeZ) was found in the age group of (+-1) months,
and the number of infected children YY (YA.YeZ)was in the age group (Y-1)) months
and the age group ()-Y) years had the number of infected children Y\ (Y1.YeZ) . The
number of affected children was Y1 (Y+%) in the age group of (Y-¥) years, followed by
4 (V).Ye7) in the age group of (¥-°) years .It is clear from the above that the number of
affected children was higher in the age of groups between (Y-))) months and ()-Y)
years, but no significant differences were appeared between the age groups (P = +. %) .
The number of children who live in randimals areas ©Y (1°%) were significantly higher
infected by bacterial causative agents of diarrhea  in comparison to those children
live in residential neighborhoods YA (YoZ) (P = +.+ ).



B summary

It was found that the number of children whose parents practiced free professions
Y (Y1.YeZ) which were significantly more likely to suffer from diarrhea compared to

children whose fathers were employed Y4 (YY.YYZ) (P =+.++9).

The results from the sensitivity test showed that ()« +%) ¢+ bacterial isolates were
resistant to the antibiotic Ampicillin, which is the highest percentage of resistance |,
followed by (Ae7) Y¢ bacterial isolates resistant to the antibiotic Co-Trimoxazole , then
(AY.e7) YY bacterial isolates were resistant to the antibiotic Cefotaxime . In addition,
(YY.eZ) Y4 bacterial isolates were resistant to the antibiotic Ceftriaxone , Y1 (1¢7)
bacterial isolate resistant to the antibiotic Tetracycline . Results also showed that
(°Y.oZ) ¥ bacterial isolates were resistant to the antibiotic Azthromycine followed by
(+7) ¥+ bacterial isolates had resistance activity against to the antibiotic Doxycycline .
Beside, Yo (YV.e%) isolate were resistant to the antibiotic Ciprofloxacin and 1 (Y¢%)
isolate were resistant to the antibiotic Gentamycin. Finally (V.°%) Y bacterial isolate

resistant to the antibiotic Amikacin which is the lowest percentage of resistance.

Molecular detection which represented by polymerase chain reaction PCR results
showed that (¢+7%) of Y+ bacterial isolates carrying genes (stx !, stx ¥, eae, bfpA), which
belong to the pathotypes of E. coli bacteria causing diarrhea (DEC), and (¢+7) V-
isolates of enteropathogenic bacteria EPEC, (°+7%) )+ isolates carrying two genes
together (stx ! & stx 1) belong to the intestinal hemorrhagic bacteria EHEC .1t was noted
that there no significant differences were found between the two strains (P > +.+°), On
the other hand among the ten isolates of enteropathogenic bacteria EPEC were (A+7) A
bacterial isolates carrying the (eae) gene for the atypical enteropathogenic bacteria
aEPEC, and two isolates (Y +7) carrying two genes together (eae & bfpA) belong to the
typical enteropathogenic bacteria tEPEC . The statistical analysis showed that there was

a clear significant difference between the two types of these bacteria (P <

~.~O).

The results appeared that the number of bacterial isolates which carried the CTX-M

gene were (11%) VY and was significantly higher (P = +.+ +Y) compared to the isolates
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carried the TEM gene, which were (Y¥7) 1 isolates, and the SHV gene was not

appeared in any bacterial isolates .

Moreover, the results of the current study showed that EPEC bacteria were present
in a higher percentage in males (7+%) 1 compared to their presence in females (¢+7) ¢,
with a non-significant manner (P = +.+V+). In contrast EHEC bacteria were present in
females by (Y %) Y which significantly higher than their presence in males (¥+%) ¥ and

almost (P = +.+°Y) .

The results showed that EPEC bacteria were present in the age group of (1-1) months
with (Y+7) Y isolates, while (¢:7) ¢ isolates were present in the age group of (V-)))
months , followed by the age group of (-Y) years with a number of (Y:%) Y isolates
Finally, (Y +%)  bacterial isolate was present in the age groups of (¥-Y) years and (¥-°)

years.

The results also revealed that EHEC bacteria were not present in the age group of (Y-1)
months and () Y-¥) months, and were present in the of (1-Y) years with a number of (Y+7)
Y isolates , (Y+%) ¥ bacterial isolates were found in the age category of (Y-Y) years.
Finally, (¢+7%) © isolates were recorded in the age category of (¥-¢) years. The statistical
analysis regarding present of EPEC bacteria among age groups showed that there was no
significant difference between the age , except for the age group of (V-)Y) months, which
was the number of the bacteria in this group significantly higher compared to the two
age groups of (Y-¥) and (¥-¢) years. On the contrary, the number of EHEC was
significantly higher in the age group of (¥-°) years compared to the rest of the age groups
(P<+.00).

Finally, the current results appeared that (¥:7%) of ¥ EPEC isolates was significantly
carried the CTX-M gene and (P = +.++Y¢) in comparison to other genes. In addition,
the TEM gene was carried by one bacterial isolate at a rate of (Y+%) . CTX-M gene
was carried by one isolate of EHEC with a percentage of () +%) and two isolates of

EHEC carried the TEM gene in with a percentage of (Y:7).
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