[ Downloaded from sjimu.medilam.ac.ir on 2026-02-01 ]

[ DOI: 10.29252/5imu.27.2.73]

qA sl (@9 o)lasd (Ciba g Cumyy 2)gs ol 50}y egle alGily (alc alas

Sl gl Sl (5l o 3 (A00)phedgn 2SS (gl (F (o2 Luwlind
Multiplex-PCR yig, a1 g 519 541

Y . *y . Al . .
L;.\Mdota.;)'bﬁ‘ ol eS¢ (G R 4l

SRS s csnun) o)) sBuih ()l 2ly by pole axSESL esfPpgSae s9)S (I

SRS eyl esmdan) D)) 2lSuiS)s waglun 32)g a0l ogle 23SUiS)y sy S 29,8 (P

SIp) SN esodun) 5)j) sSuisls «S)) saly @b egle saSaB) esiglangSan ag)S (W

WAVINAY iy b WA NN edly s f b

o>

W) oo O 3l e g Aoy 4 g dsly aw @ AL SISy p3b 4 o Cunl (29,50 (slo Jolo ) (sl dsgarns olidgn doutdo
aggR o5 b EAEC 05l gl dygo D) 3 S o WSTTy s (ola eSSl (gl oS (pAA)uLol Seowdly (595 p2 aggR )
Gl 0l ol (gl 039y (sl lom (JSUuty il 5l dtwd il 3 o5 cpl &S 009

5 S 3l e g 13,5 gl o JLo VU F s (ko b 535 ] 48 digas 5+ i pols 5uivg o 200 Wi, 9 po
L0 plwlis TSI o ¢jlasT GBI @ pdss olhowdon sla islojl

O o 509 Side Mo yd A 4903 0 AQOR o )3 V0 wiges A AGYAA o )3 VWIS wiges Y 2 AQQA 5 o g fr (s ld 48l
1> A004A AggA AJOR s cla S 5l S5 anly JBlus ond I (cla dygus duoyd YA &S 5 yasiidie

ag dle STyt Sk ol sle Cigte 3,8 3905 (sl oy Sl (SGo e S (Vg sl)sSE 65N 4 g L g il ool
el 3l

oo A0GA @aggR Multiplex PCR (ISl il 1 gaadS oW 83lg

O o) co gt ¢ oMol 3151 oKkl co gl A1y sy p ke 08l (55 s St 05,5 1 gt 0k g5
Email:dr_kumarss_amini@yahoo.com

Copyright © 2019 Journal of Ilam University of Medical Science. This is an open-access article distributed
under the terms of the Creative Commons Attribution international 4.0 International License
(https://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material, in any medium or
format, provided the original work is properly cited.

VY



file:///C:/Users/m/AppData/Roaming/Microsoft/Word/\(https:/creativecommons.org/licenses/by-nc/4.0/\)
http://dx.doi.org/10.29252/sjimu.27.2.73
https://sjimu.medilam.ac.ir/article-1-4781-fa.html

[ Downloaded from sjimu.medilam.ac.ir on 2026-02-01 ]

[ DOI: 10.29252/5imu.27.2.73]

OWEo2 § (il 336035 —... 00 Slo 3las )y (200)@ladon 83ii5a5 slo o (LWL

oS Slg il SL_ il o Escherichia coli)
(Enteroaggregative ~ Escherichia  coli)

ol Joele gt )STg il (Sl pil sl 49—
(L5395 3yl Jlal g (poje 9 5> Jlaew!
St 595 Sl L g ol AL e
Al JLliol b Jolow 4y 55 S poliais]
PCR b, ;) oslisasl (¥)iz i 2-HEP 4 Hela
pareis (i L by b 0] jea ell
0975 9 $olh MiSu (0 S92 L EAEC (sla a5
oo JolS' b 4 EAEC (glo 5w (ol o
L2 )gS 0aiiSuS gla (1 5l (5l 5 ol oS
Sy 595 0 BAEC (slo a5 Y59
codbs 55 )5 (PAA)s L sglslse §o-50
P oYy by Sk oSS sl o 5]
ool 0uiS wlals (5 S by EAEC (lo 4500
95 = 8QOR 05 (V9= (o J5uS AQGR oL &
Sl 45 (PAA) Sl ¥ g9 (ol pedly
R e R R Y TR L ST~ L ]
ko wgw U 4 AGOR (15)s5) )b o e
)is s (EAEC Typical)S_..; EAEC
05ally (sla aygw a5 Cowl cpl poliiel 5 Wl onds
(V¥ )il — aggR j b EAEC (5950,
b ol ol 1 S e lilen (o sl
F892 58k b g dowdly cpgigeg)S lawgs (SuB) ok
01iS3bul (sla () Spl yn g 29 e S
20 Gl bbb g 4 pegase lj)len
oY s iz b Sy jpas pas b el
99 (o (0)39-5 (o b Cuil ol (alulids el
boliss (el 039y (glinlowr (Sl 31 s i
o bl sl b o) 5l 6s8 &y ol 45 o
SNl gl La g oy el oy L
Slinl sl Joho 4 915 ST polaid] (Sutvns
2l Ol (F-A)asua 2-HEp 4 Hela asl
6 el IS he 3l sl ol joss el
Ady g o Juate cll> 4 (Planctonic) ate
o e e Lol 058ly sl (8L plidse
5 Lo Sise (5l 4 Joos 45 393 (oo o cigis
b pldgn 2> (o Gl ) (ljee (el sl Gl

V¢

.

dodio
5 i 03915 U Syl gy
b e g Slasl (Slae bs i »» ilub
S5l ade g (it )5 (8L (St p8) )15
w0l by p )59 ldgnge 039) 50 Yaare a5 Cul
i B il 035 o yold | i olyie &
ol le qgy o jl By oS el Ty lony
ol ) i Slie Cuogeme el Wilg o
S S el U sl ylore cighe L xgd
Cgis (regd 5 2l St o Cighe () |
Lo liw)lon & ohlon axrlio odas e jl g 21l
2 b Glilen JLpst Jelse don le 55 con
Py Sl (IS pdl gy 5 (2l low
oS Col Josle i @l 039 (ano yold g (it
0l I (o)lpl Cogae 3lae > wo > A BVA (o
Kb gpasla ol b » (V)
a5 s La (658 odomy Olaead o 2Lk
Tobaw A g 0dd jpaze SIS SIS Jiudgy S
sl aegeme Lo pldy o b (0 (bl
Rl CliS ok 4y & Wi (09)Se sl S5k
O 3 Mo g sy 4y g Wl il oo 4
= S Jolow led (ol o 0gde sy (o
Oly o JU phdsw JSG 4 (Planctonic) fuaie
&l odas slassly (slyly &S WS o Dbl 1) uigid
Iy gsSeedns Jolss ay canglio (ul38l b |
o> B 5l Gl el lgee 15 bawgs (85
IS5 Jold 1 G55 (i sle e
Giliee (clp 4555 ) whids JeSeiy Ul olidsn
bgegdg—w 5 (Ao il alox jILa oSy
SIS 1l (V) el oo dosal e 1j9—5359,5
(Enteropathogenic Escherichia ;504!
S Sggl JSL a4 coli)
{Enterotoxigenic Escherichia coli)
(Enterohemorrhagic <Gl gemg 0l (ISl il
ol ey JSL i il Escherichia coli)
{(Diffuse-adhering

(Enteroinvasive  gun g lg ul Sl yuil

Escherichia coli)


http://dx.doi.org/10.29252/sjimu.27.2.73
https://sjimu.medilam.ac.ir/article-1-4781-fa.html

[ Downloaded from sjimu.medilam.ac.ir on 2026-02-01 ]

[ DOI: 10.29252/5imu.27.2.73]

QA 31s)a (@9 d)laids (C3ba § Cauy 3)93

ol 50}y egle alGily (alc alas

Multiplex sy 4 b sl w505 ;> Jlow! Jge
2wl 0351 PCR
e Sg, 9 dlge

b gad (Jlov — oy adlllae (nl
8365 3l 0as (6y9] xex 3y90 £+ Dax 4y egdke
A B s 3y90 Jlo VB F s s
4 b (6)S (Jl laoo doasy 4 g5die sla digad
03,5 it it g Son i oo
929 Al gl (8L Cogr s g (il
S9y 3= Lo asge (38 L (gilulia g (JSTuts il
ST LSS S e 818l 5 bl gl Lo
ECC (ol «5 ;) EMB (Ll oS5 )
e o sioa Lawle)(E.coli Chrome Agar)
5SSl o5 il a3 YV glod o celu YF g 00D
23 bl Can (IS Wlbe S ) an g o
1ol alasdsn (sl slo o5l E.COlT (55,
(Triple Sugar Iron ) TSI AMVIC <la 4l
Pl (ol pads o (ol «S5e) Agar
)5 o

Sl g g (basday o o]
Sy S 3l o ol 0 4l E.coli
5 LSTEMB 5T S5 Ko 5 5T 53y el Lo
& »SL Lasis E.coli chrome Agar  ECC
Jold (ol 093 sl gy Ly (St 31
sla sl edlaiiwl ¢ jluwsST 9 YUK 340
&y Ggepe MRVP SIM (TSI sl 31 3|
eSS sl g0l 55 5 ST @l LST e
dadwlgiel 1 o3liiwl g aid jes0 Aile o lbewidgn
88 plonl (i 09)See paels Joia b
29 cute 55V sla Sy (SIS S gy 2 bt
olyod dy Csio oY (sl 45y 55 EMB (s,
ECC Lo 59, » ol sl (IS 5 5 (538 6D
A )y Chrome Agar JSU i il by o o
CdS gla b )3 0ud (Gilohis (gla dgus s
TSB ; g0, 5 lwas>p¥ cled pTSA
ole; B3 o doyn =Y+ slod o 4l oy S
(10)a 551a85 alefl ploc

5 wShte 2bySk sl Jolo dlowy & S sk
S Jobow 5l aslyam odldll 358 (sla XS
> (ISl p8 5 plidgn JSt 5> il
b o g g 4 il (gl S o 5 48
Calyw sl Cogis 5 b )low 9 305 (0 S0
Sl 45 39) (o Sty tunl )8 ] olidg oaiS
A gl gla gy 4 Sl e plden Sk
Colyw |y ufa}lyl 9 Cogae s gla cél 4 oo,
@ Jate pé sl Jobo plos el 32 oM (V+)ans
S e byl 1y Lolistd Sl (@l plidse JS5
Cnglio iulidl Jud 5l gl odes clasely (gl oS
gL by (518) (s jl g (95 35 Jalge &
o5 4y 9SOl ol Sl sl sl
45 ol e (N )29 (o Sp28 9 (S5
Logas Lo cigis slonl 3 Lo ohdsy cuanl
by l381 s wlidsn (So)ls (slo Cnglio puilSia
pato sl (o 58L cnglio Jlo o,ly0 St )8
eizd (] sl oss 1) Lol 15 Jlan olidsss
9 0395 oy BillaS lidgn 3 polie cuigid kel
295 (58 ot J) Sz (B g g Wlo (oo (Bl
i g2l S g g pylie Cuigd (Sl
G 8L ao Ve b asys /) dgds &S WS e
ol Sig (5l &8 Sl il pglie plidsny
Iy g3 Cullad g 00,8 diome Ay b (5SL 235 0
(WS (e Iy )95 slom S e
PpH O u.lnly: LRy ob)f )LQ,M O‘Mb
9k 93 sl (esl8 clale 5 aw (jglil)in
5 el gl bz I logy <ol lys oo
oS phdgn Gues b 4Y )3 290 ilon (o
byl gl 4ol )3 wldg s 0 Hpa>


http://dx.doi.org/10.29252/sjimu.27.2.73
https://sjimu.medilam.ac.ir/article-1-4781-fa.html

[ Downloaded from sjimu.medilam.ac.ir on 2026-02-01 ]

[ DOI: 10.29252/5imu.27.2.73]

OWEo2 § (il 336035 —... 00 Slo 3las )y (200)@ladon 83ii5a5 slo o (LWL

A ()8 )3 ol il da VY gled o celw
) ‘Lmd):fl_gd.\_&kjl&é9a.\p&|wf)’\.\u‘
adg ay g ar iy 8L gmmiliwgu 1 3 (o

il LB syl oo i Lo Ve (gols ool

Sy e Ve base Sl g e Voo g
sy Gy y 09,50 sl Sals 31 5 atilyy

LB sl ciS Ly o Laid aals Sals 53 .05
g 0 A ollS cody o) gl Jlae b edly )8
M3 ol ax YV j0 el VY Gdo 4y (o )lSL S
JB3 ggie «te opl bl am cd S O g0
Lb ¥ L Saly gt 5 05 J Lo Sale
i an L el 8 plosl byl (s35l5 548 oy
Wb Bl ale e gla Jokw b asad ool 4S8
Lo Saly a4 20> 9 Joibl 25 S0 Yoo o
CBIS 5 dmy 53,5 s b b b 0y5,5 adl]
slod g ad s b Sals clygizes @dds VO
b s S S L Coly o sKlo]
Vadgy Jlw Sl g See Ve L) Sals
AdBd 0 3l dn Al S5y 4y O e 4 (CV)as
Voo Ly acd aiad (o)l 4 0 ol b o Saly
= IMs Glase 4 do 0 VY Sl sl i, S0
SLod )3 b Sy (ynlisSSl 4did> 10l am g w03
Sy sl Sl (4)9 e AS e 42> YV
oBiwd ey yiegil YAY 1> dlasg Jliws S L ol
(V4)as euilgs ELISA plate reader

&l y5 sl Multiplex-PCR 5 DNA z/usc_o/
9l )35 S Jool 513 b DNA
3 03l 5y90 (gl jalyy 8,5 plool (EX6011)
Ly Lo ol 003 1S3 oylad Jsin 5 oys0j] o2l
Sy Lol g ool il 3y5 s LS 5
= gySae VYIV Jhade Ol : Jols Multiplex-PCR
MQCI2 «,Js,Sue Y 540 4 10X. PCR buffer
ANTP mMiX ) cyidg, S o +/0 00 &4 1.5 MM
Sl yailyy dgSo < /0 5o 4n (5 MM
o) idgySae <0 plaS ya odlil 590 +/0 UM
/¥ ol » & Taq polymerase 2.5 unit
s o 53 525 Seo ¥ DNA S50 iy Koo
23,5 (o0 A5 Yidg)See Ve

y1

o Sig05 4, ATt o3 ol ol 5 (5l
odl> ciS Iy e BT 9 (SIS Ko bauso 43 I
b S e 0,5 b ax D VY glod j0 g A
SO S by (WSl pil (SIS .00 4,65
S el S5 (Sygm0 598N e by
So b oo jlccito jo Y (gla Sl () gmnlisSS]
b owy b g8L g us Jae EMB lase 4  SSK
Gjgmo 3 48 B8)S )38 (wyp )90 (ISt 31
i 5 (2) Jste 9 Jgal) sl ogesl 99 392 et
O 9o (ad 136 (St 9 Pl pgg)cuns (392
()5

{EAEC sy L (Seipmst (5] Coglio ooyt
Kirby- o)jgsied Sand Uiy 3l ptalejl plol (sl
el VY oL cous il s eolae ! Bauer
e 5 425 )BT gtien Jge CutS baome > (655,
wam@yompbdb@f)l
Py yid (o S 0 aS py dw LS 9> 090
NEFYIE TSN [§ NUENNCIUR IR N M
Ly s i g (VXN -" cfu mi™ a5 e
b oo 69y y2 63851yl gy Slgw S8
O 5l e b 00l cisS (ST Gyee 4 MHA
L 55 ppmsbiogn | (o8 Sooghy o i
Caley by oyl iy Seo8 @ 658k 2 sl
= G ad @ s 5 (6,500l S ya dlold
L59L> sle ey wd o3l> )‘)§ MHA L. $9)
My 5 il as YV o el V¥ Cue @ (5,580
pae o dls G cpl jl e B0 (618 Gl 3
Lo Sdgn 8l o)l Joiz b g 55 ojll 43,
(WVOA)BLE o

oy Lo (EREC oy UKy
L (BEAEC)ldyyy LS5 oy 7l yisSen
o Juasl gy 5l ool L ey 3159840 (b,
(YY) pbsl (Crystal Violet; CV)dg g Jtiws,S
Se Canss (s ySh ol whdgn S oy
) e O o5l g S ]y o8l S Sl o)
YE LA oo & dg) opl g il (LB) by by


http://dx.doi.org/10.29252/sjimu.27.2.73
https://sjimu.medilam.ac.ir/article-1-4781-fa.html

[ Downloaded from sjimu.medilam.ac.ir on 2026-02-01 ]

[ DOI: 10.29252/5/imu.27.2.73 ]

QA 31s)a (@9 d)laids (C3ba § Cauy 3)93

ol 50}y egle alGily (alc alas

NS Lge 5 o5 4> Multiplex-PCR gl

VST U5 9y = Le diged Jpamme oy o
Dlogyp pod ST goa 5 oaby JWsl suoyd

Sy9e S5 J5 olKi3 )3 (s 5 (Simeel S5,
\ O)LM:' ng\—> -3H§ (et )‘)—9 —on
Ol 53 I) adle o L)"‘ 5 oalawl dyg0 Lth)N‘))

(Y . )JA.) <

b yuwlg s yo MUltiplex-PCR 50,/ 4ol

alsyo d 280 ) Gae an S il da ) 0 4l
W 5B Y Caeandl, 5 ol a0 Cud il
a8 ) e 4 08 Sl 4 0 OA e s ge
Aad Y Ciedudl, T Ol e d VY bus ds e
A VY ol S b dls e (a3 o ¥ o)

plool 5l e ccwd 4 gy Ve Gae 4ol S ke

.(TY‘) MuItIpIeX-PCR o,o)’i S 03wl 390 (5 poul .Y b)Lo.w Joss

ol (5-3),ln J5 (bp) Jgasxs Jobo
aggR-F ACGCAGAGTTGCCTGATAAAG YA
aggR-R  ATACAGAATCGTCAGCATCAGC YoA
agg4A-F TCC ATT ATG TCA GGC TGC AA 1Y

agg4A-R GGC GTT AACGTCTGATTT CC 1Y
aggA-F TCT ATC TRG GGG GGC TAACGC T YY-
aggA-R ACCTGT TCCCCATAACCAGACC Y.

Gl as ang by g wlooly olis |y adlate (ol )
ik (Sie i ) Vg yg sla e
A aggdA w_op VV/E Le 3V aggA ;
Lo A dga— 50 AYOR (o) VD dges
Lo YA &S A (ase e (pis ok Adg Cuto
IS a oy Blasoa b s la aygw
agg4A aggA aggR wu— > gL a)e56

VALY

A

Agg 4A (411 bp)

Agg R(308 bp) 1:

Agg A (220 bp)<€—

25 26 27 28 29 30 31 32 33 34 35 36
BT T ——

o9 sl 4Bl
adlio cpl jo a8 dad o ol adllas pl s
sl Oish oy @l jl W EAEC (b 50
05 PCR 558 s Com— (gl 039,
Sy Bad (0,5 Jaese Glaie 4 PCVDA32
Sle g adl o b dgw ol JoSse lulis
L L EAEC LS sl 45w EAEC LS5

ol gl sl agw > oYL gond QR 5 (09

Cuvie J 55 1095 Sala « Ladder 100bp Jgf Saly :cuwly 4 e 3l Multiplex PCR yg031 gl .Y 0 )lowd yigaai
Sala— o J 58 109w Sal> ~(aggA - bpYY+ wL @ggR bp ¥+A wL-(aggaA)€) ) st
Codo Glly YO-1 (5la wiged ol wa3il U o e

A%


http://dx.doi.org/10.29252/sjimu.27.2.73
https://sjimu.medilam.ac.ir/article-1-4781-fa.html

[ Downloaded from sjimu.medilam.ac.ir on 2026-02-01 ]

[ DOI: 10.29252/5imu.27.2.73]

OWEo2 § (il 336035 —... 00 Slo 3las )y (200)@ladon 83ii5a5 slo o (LWL

+ - 49 50 51 52 53 54 55 56 57 58 59 60

Agg 4A (411 bp) ¢

Agg R(308 bp) <«— |

Agg A (220 bp)y<— ‘

£YY 0L Cde J S 1095 Saals « Ladder 100bp Jyl Saly el 4 e 31 MUltiplex PCR 9051 gls .Y olond yiguai

Jolid o353 U ol Sla—dio J 55 109w Sala— bP (AGYA YT+ bp aggRY+A sil-(aggdA)
Cudo (L €8T sy aigos

eUlg L adgpl 5l o s 5 a0l awils bwgie S ) 4o plibon JSL (0 @l
Jodn)ul Al (598 Gyguo 4 1) plhdgn JuSis Vo a_alllas 3y o dSges Fr o 3l ice L
(Y ojlows sob a1y pldon LSS gy (doyd YEIV)digo—

g IS o 3 0l (g 5wlie (G1d g3l @395 . 2 lowd Jou

L0y g 3 oy olibony ST e M Mgeipde i,
S8 phon S5 bwgie gl ST s oldon JSE plden S5 pue
- (AZZAINYS (y-) Iy (ovy) vy £ b )

lodon Lo Ghey SaS 4 )y 350 diges & 25 4o g Sy
O3 Lsss Slda p3l Glois A aige Ve ol Eond gl calizee sblio o Gl o gl

L ySh ool a8 oob ol mls ad plulis O3S Ml gales VE Jlo o 55 oS 034y Sl
Iy phdew JoSeis oUles 0o s YV cwunsdyydud S YV oo an VoY Jlw ) ob) opl &S 298 0
©PB Ao W plidsy JSi e a5 5100 B9y dlge Byuan b ggdge (pl g L alS
Ao WY g lawgio 0pa 8 0o VIA o b oyKen 9 Makled (V- )cawl 039 byl ,>  usgS
ooll i o 00l LS YUl @08 gl S S j asges Vv dliss S s )
— Multiplex PCR isLojl 5l ol cawd 4 ol &yl oK o) Cghe A SeS e o)llew
) dgn JSts )08 (p 5V o8 (gl digei V- (59, sl s odlitwl Uy ayd,8 ()9l e (UTI)
gV PAP (5 2y (Mo Ve v )diges Ve il 43,5 456 &ge Ve 091 E.CONT Jgltite  olonibon
4 5 (Mo Vo )aiges Y g Sfa 5 nly (a0 )d V) S il oS (Soew ] coglio
o) gl g sfa g pap o5 b plej v yob >y5-0 Kirby-Bauer g, 5l esliiuwl U 5950g)e
oo glasfagpap sla of & sl ol adlllas O99s b Sl ol elidsn JeSis )5 )8 )
Hosd b (slo (S il 55 oy 02288 sl 3 Jlasl (owoyy yolaie d bl g0 oy 2 )Se
o=l Jlail o sy (oo o A ()]0l Cigie OS5 934 D9) (segbe )i (e 5 S5
Sle pldgrn S5 g Sljee slo il 4 g5, 5l oslizl b DNA zly5eial 5| oy s o3kl ST
Sligid 53 (NS oS Siigr (5l & pilie Ubey 4o sfa g pap sla )f e gl Pl oS
PLosl s 45 (o (g9) o Vo) Jlo 3 (g Voo ggeme 583wy 3)50 Multiplex PCR

YA


http://dx.doi.org/10.29252/sjimu.27.2.73
https://sjimu.medilam.ac.ir/article-1-4781-fa.html

[ Downloaded from sjimu.medilam.ac.ir on 2026-02-01 ]

[ DOI: 10.29252/5imu.27.2.73]

QA 31s)a (@9 d)laids (C3ba § Cauy 3)93

ol 50}y egle alGily (alc alas

P hersh pléew i Y0 Jlw oS
9030,y 8 iolesl 3590 ¢ ion i 5 cbolas
b Uy ol ySl phdsrp 48 b ot e
5 399 (VTR0 1) 559 Sle 1l )3 uasdlS)
S5 Ulg aulio Ly Yoo Jlu 5 o )Sen
ESBL ,é 5 ESBL 6uuSaJsi cla dygms 5 plidses
ESBL (sla dgw 5o plidsn adg l5ae S 0l )L
gl 48 039 yidiy (JSLed 131 (S
s Gl o ) 5 68l cmglie ol
aoaly plodl a8 ddss o o)Kes o Faurschou
sl clise ) phdg JSis oS W90 ()15
o=l 2 I g e oo Wb Bod 4 (IS, 8l
G ks il S p T2 cnl da 49
phdgs gl )3 3ly5 (oo mlead cpl (Jg azsl
L oS gl adlas o ¥V-VY JLw > Ponnusamy
do)d £ aS Wdged iyl S Ao pll Ko
hdgr A5 () 3)9—0 (Ml pl) (sl diges
O 2 Sz 5l Caogli o S i g 03500
28 095 ) i oo 4y ohdse daly sl oS
L oles 4 aggR 5 bl EAEC (Lo 45
Y9 slygiSlh oSS sl () plo L olyen
O b pldge LS b sla Cuvsy bl
irp2le ()5 gL aggR o oM o alo 4
g (6 i pldg (i et 5 asStA aaP
Meiddy opazee pl Olialie pl a4 asgi b .2d)S
Ol polis (yomlisgls el plidgn g oS 208
L 05 bl wg b (oo bl 039y 50 b a4y gu
o=l 2l ol kst s glo )3 9 A0OR (g)sS)
obe 2 ) (Sl o yiin 8994A ()] 4l
S g 3 00 (Y9 sl ygSl
Ly o)y LSad 5 o lasyS 05ls 00 oasy s EAEC

OIS Y Jlw o (ISt il () (e
aap, aatA, cus sl 5 b pldgw Mgy &S Wdges
903 kg, 0 AggR, astA, irp2, pet, setlA

039y b ()] cnl Slol 2 whidgm s2ly sl diges

y4

by S sly STy EAEC ola dygu polaid]
Ol 25 )8 S 3590 cnl )3 gml ey
Ay S0p A 0 Jaled o> VO BIY Dol £oud
allae ) 13 EAEC (glo s Jlol3 o ee
Gblio 5 EAEC Lo ayp Slslyd il s
S gyao any Cad Sglite Jlny bl cilisee
Josp dopd Yo in o d YY s g3 ol Slgly3
S10 W ol o> VY g cdo 3 ¥ lall s j> 54
L8l g doyd YYIY (pl o )d YA 4y s oy
2 yieS Eond 0dimd i &S Cunl o VA gin
awgs JBo 50 (sl )euiS & Cond (ginto ()5S
ol (gl 4w 1o yd YA dalllae ol jo il o
AggA AggR (s¥gymg slaygs I (o Jolus
o WV disad ¥V j0 agOA L4 1ys 1) aggdA
o A dSses O AQOR o )yd VO wiges A Agg4A
=y 0 ohlSen g Jiang (3, .aog Cute
anlite (5 ls Jlos! b (LSl ooy
Shlas ol 5 0ad las EAEC (sla aygus 55 ctin,§
»l— jlagOR (5 goe—5 AGOA (5 5l ey
odalilo (eix o Cul jlly iV g syl
LB 98yl 9 A S oyl (sl (S g 457 2538
GH EAEC sl g aMiw ol 8l g480 0
Mo & Canl (931,81 51 YL by @QOR (9)s5
Sl (0 aggR (5 336 EAEC (cbe 4y0u Cigas
EAEC (sla dgw o5 1060,5 slpiiin Cas (pod &
ol il el L aafA saggR 5 90 o l)b
IVl o 35k b wge RS @ o
Qo (o) Vo /ANG ol 4o jlop V¥
55 42355 g3l POVDAS2 5 sl s ISl
wolwlid g (4o VYY) V) o aggR

¥ oV 0 sy auaafA 5aggA b 5 .00,5
astA 5 g Ao A 0 AAP 5 .Cild 39 g adg]
Gt P iy )5 GBS e g Y
be dgw > (55 b padls I il
A S A5 jas e g adb salie EAEC
Loy3 OV/Y L a3P-agiR (o955 slasl cn 5 @l
o Lewis .u_sde 40> YF/Y L aafA-aggR


http://dx.doi.org/10.29252/sjimu.27.2.73
https://sjimu.medilam.ac.ir/article-1-4781-fa.html

[ Downloaded from sjimu.medilam.ac.ir on 2026-02-01 ]

[ DOI: 10.29252/5imu.27.2.73]

OWEo2 § (il 336035 —... 00 Slo 3las )y (200)@ladon 83ii5a5 slo o (LWL

9= b L EAEC JlsSs glo g 5l 25

5 0ad adgpl gla wgw > oYL o AJOR
SNl d g Ly g ail ooy s adlaie ]
S )aiwn S5gym )y puiVgymg (slaygs
s cd);‘flg Oﬂl Lth w}O.C da)f dgde Lg[:b c])
Casl 55 dyge ade STy
8 31 5wl

Ayl w8 ael Ll Jols dl_de oy
o8 iulejl SLSHE 5l e oyl B s g Sl o
ulb-).»_w ..\_5-‘9 L;eM_wl D‘)i ol&ssls u.wl...w uﬂ)xm
JLeS” i ol plomil Lyl )b (19903 pal )3 (ol
Ales o ly SlayaE g S
IR.IAUS.REC.1397.016 : sMs] &

References

1.Mahon CR, Lehman DC, Manuselis G.
Textbook of diagnostic microbiology e
book. 1" ed. Elsevier Health Sci
Publication. 2014;P:186-359.

2. Carroll KC, Butel J, Morse S. Jawetz
melnick and adelbergs medical
microbiology. 27" ed. Mcgraw Hill Prof
Publication. 2015;P: 542-688.

3.Estrada T, Lopez C, Thompson R,
Abonce M, Hernandez D, Santos JI, et al.
Association of diarrheagenic Escherichia
coli pathotypes with infection and diarrhea
among Mexican children and association of
atypical enteropathogenic E. coli with acute
diarrhea. J Clin Microbiol 2009;47:93-8.
doi: 10.1128/JCM.01166-08

4. Dupont HL, Garcia MT, Jiang ZD.
Escherichia coli diarrhea. Bacter Infec
Hum 2009;2: 299-314.

5. Aranda KR, Fabbricotti SH, Fagundes-
Neto U, Scaletsky IC. Single multiplex
assay to identify ~ simultaneously
enteropathogenic enteroaggregative
enterotoxigenic enteroinvasive and Shiga
toxin-producing Escherichia coli strains in
Brazilian children. FEMS Microbiol

1et2007;267:145-50. doi: 10.1111/j.1574-
6968.2006.00580.x

6. Sultandalal D, Sepehri S, Hosseinidahm
D. [Determination of Escherichia coli gene
diversity from well water in Tehran parks
with method]. Pajhwedeh J 2011; 16: 226-
33. (persian)

agOR () JyS e g S5
PV Jlo p o)l o Maule (Y4)ail o
ol jload ha O157 (ISt il 59y 0 (o)
Tolaw (595 2 5195 (o0 S Sk (] & D903 lgie
O 3oy e 5 0le 0435 59, £ b el (5318
5w CoplSgen Sl oslil Lo 68kl (0
Jlo 5 oySan s TSAI (Fa)asl o 55lS slge

o agi (alo )09 dged (g9 p BuiS O VooV
L diged duoyd Vo oS Wdgad )55 b 6l )57 1

pas odimd L5 4 edg ISLuty il (6 ,5SL b 03]

Ohigel a9 omly (il Plue cole,
g bis > &Sy (8 Pluw cyle) pas g o) 56

Ay zolaw g S 0 15 ke o 9w l&

7Kargar E, Rezaian H, Dalini GH.

[Evaluation of the prevalence of strains of
E. coli strains from Shiga toxin producers
in Shiraz Iran]. Quarter J World
Germs2010; 3:40-7. (persian)

8. Adeli F, Zibaii F. [The prevalence of
Shigotoxin and Intemin genes in Shigatoxin
producing E. coli strains isolated from
urinary tract infection in  Lorestan
province]. J Kashan Uni Med Sci 2013; 17:
188-94. (persian) doi: 10.5812/jjm.17514
9. Davies DG, Parsek MR, Pearson JP,
Iglewski BH, Costerton Jt, Greenberg E.
The involvement of cell to cell signals in
the development of a bacterial biofilm.
Science1998;280:295-8.

10. Stewart PS, Costerton JW. Antibiotic
resistance of bacteria in  biofilms.
Lancet2001;358:135-8. doi:
10.1016/S0140-6736(01)05321-1

11. Fraser ME, Fujinaga M, Cherney MM,
Melton AR, Twiddy EM, Brien AD, et al.
Structure of Shigla toxin type 2 from
Escherichia coli 0157: H7. J Biol
Chem?2004;279:27511-7. doi:
10.1074/jbc.M401939200

12. Morgan E, Campbell JD, Rowe SC,
Bispham J, Stevens MP, Bowen AJ, et al.
Identification of host-specific colonization
factors of Salmonella enterica serovar
Typhimurium. Mole

Microbiol2004;54:994-1010. doi:
10.1111/j.1365-2958.2004.04323.x


http://dx.doi.org/10.29252/sjimu.27.2.73
https://sjimu.medilam.ac.ir/article-1-4781-fa.html

[ Downloaded from sjimu.medilam.ac.ir on 2026-02-01 ]

[ DOI: 10.29252/5imu.27.2.73]

QA 31s)a (@9 d)laids (C3ba § Cauy 3)93

ol 50}y egle alGily (alc alas

13. Kolodkin I, Hazan R, Gaathon A,
Carmeli S, Engelberg H. A linear
pentapeptide is a quorum-sensing factor
required for mazEF mediated cell death in

Escherichia coli. Science2007;35850:652-

5. doi: 10.1126/science.1147248

14. Rizzo PA, Bi Y, Dunn SD, Shilton BH.
The second stalk of Escherichia coli ATP
synthase  structure of the isolated
dimerization domain.
Biochemistry2002;41:6875-84.

15. Strachan NJ, Dunn GM, Ogden ID.
Quantitative risk assessment of human
infection from Escherichia coli 0157
associated with recreational use of animal
pasture. Int J Food Microbiol 2002;75:39-
51.

16. Jones RN, Sader HS, Fritsche TR.
Comparative activity of doripenem and
three other carbapenems tested against
Gram-negative Dbacilli with various
lactamase resistance mechanisms. Diag
Microbiol Infec  Dis2005;52:71-4.doi:
10.1016/j.diagmicrobio.2004.12.008

17. Serratore P, Zavatta E, Fiocchi E,
Serafini E, Serraino A, Giacometti F, et al.
Preliminary study on the antimicrobial
susceptibility pattern related to the
genotype of Vibrio wulnificus strains
isolated in the north western Adriatic sea
coastal area. Italian J Food Saf 2017;6:142-
1.

18. Stepanovic S, Vukovic D, Dakic I,
Savic B, Svabic M. A modified microtiter
plate  test for  quantification  of
staphylococcal  biofilm  formation. J
Microbiol Meth2000;40:175-9.

19. Nezarieh R, Shakibaie MR, Nave HH,
Norouzi A, Salajegheh G, Hayatbakhsh M.
Distribution of virulence genes, enterotoxin
and biofilm formation among
enteroaggregative Escherichia coli strains
isolated from stools of children with
diarrhea in south east Iran. Arch Pediatric
InfecDise2015;3:54-9.

20. Saifi M, Dallal MS, Pourshafie M,
Eshraghian M, Pourmand M, Salari M, et
al. High level resistance of Enterococcus
faecium and E. faecalis isolates from
municipal sewage treatment plants to
Gentamicin. Iranian J Publ
Health2008;37:103-7.

21. Makled AF, Salem EM, Elbrolosy AM.
Biofilm formation and antimicrobial

A

resistance pattern of uropathogenic E. coli
comparison of phenotypic and molecular
methods. Egyptian J Med Microbiol
2017;26:231-7.doi:
10.24171/j.phrp.2018.9.5.02

22.ALkhalide EK, Ahmed MM, Abood ZH.
Original paper virulence factors genes and
phylogenic groups of Escherichia coli
isolated from high vagina and endocervix of

women from Kerbala. Karbala J Med2015;

8:2292-6.
23.Lewis K. Persister cells and the riddle of
biofilm survival. Biochem

Moscow2005;70:267-74.

24.Brady RA, Leid JG, Camper AK,
Costerton JW, Shirtliff ME. Identification
of  Staphylococcus aureus  proteins
recognized by the antibody mediated
immune response to a biofilm infection.
Infec Immun 2006;74:3415-26.doi:
10.1128/1A1.00392-06

25.Norouzi F, Mansouri S, Moradi M,
Razavi M. Comparison of cell surface
hydrophobicity and biofilm formation
among ESBL and non ESBL producing
Pseudomonas aeruginosa clinical isolates.
Af J Microbiol Res2010;4:1143-7.
26.Faurschou M, Borregaard N. Neutrophil
granules and secretory vesicles in
inflammation. Microb Infec2003;5:1317-
27.doi.org/10.1016/j.micinf.2003.09.008
27.Jiang X, Morgan J, Doyle MP. Fate of
Escherichia coli 0157: H7 in manure
amended soil. Appl Environ Microbiol
2002;68:2605-9.doi:
10.1128/aem.68.5.2605-2609.2002
28.Ponnusamy P, Natarajan V, Sevanan M.
In vitro biofilm formation by uropathogenic
Escherichia coli and their antimicrobial
susceptibility pattern. Asian Pac J Trop
Med 2012;5:210-3 doi: 10.1016/S1995-
7645(12)60026-1.

29.Karmali MA. Prospects for preventing
serious systemic toxemic complications of
Shiga toxin—producing Escherichia coli
infections using Shiga toxin receptor
analogues. J Infec Dis 2004;189:355-
9.doi.org/10.1086/381130

30.Maule A. Survival of verocytotoxigenic
Escherichia coli O157 in soil water and on

surfaces. J Appl Microbiol 2000;88:22-8.
doi.org/10.1111/1574-6941.12083


http://dx.doi.org/10.29252/sjimu.27.2.73
https://sjimu.medilam.ac.ir/article-1-4781-fa.html

[ Downloaded from sjimu.medilam.ac.ir on 2026-02-01 ]

[ DOI: 10.29252/5imu.27.2.73]

OWEo2 § (il 336035 —... 00 Slo 3las )y (200)@ladon 83ii5a5 slo o (LWL

Identification of Biofilm Encoding Genes (agg) in the
Escherichia coli Isolates by Multiplex-PCR Method

Jafari R, Amini K?*, Shogaeisadi B®

(Received: February 6, 2018

Abstract

Introduction: Biofilm is a collection of
microbial cells that are irreversibly
suppressed and mildly washed away. The
aggR gene is located on the main plasmid
(pAA), which codes for many actuator
factors. The pathogen strains of EAEC have
an aggR gene, the gene has been identified
in six classes of pathogenic E. coli.

Materials & Methods: In the present study,
60 stool samples from children with an
average age of 4 to 7 years were collected
and after biochemical examinations such as
catalase, oxidase, and TSI environment
were identified. Ethics code:
IR.IAUS.REC.1397.016

Accepted: February 2, 2019)

Finding: The aggA gene was in 7 samples
11.6%, aggdA 9 samples 15%, aggR 5
positive 8%. It was also found that 28% of
isolated isolates had at least one of the
factors of aggressiveness, aggR, aggA, and
aggdA.

Discussion & Conclusions: The typical
EAEC strains have a high prevalence of
aggR genes in isolates isolated in this
region and are heterozygous according to
the pattern of virulence factors. By limiting
the infections of this bacterium, it is a
vaccine against a strain of the pathogen.

Keywords: Escherichia coli, Multiplex-
PCR, AggR, AggA, Biofilm

1. Dept of Microbiology, Sirjan Branch, Islamic Azad University, Sirjan, Iran
2. Dept of Microbiology, Saveh Branch, Islamic Azad University, Saveh, Iran
3. Dept of Microbiology, Arak Branch, Islamic Azad University, Arak, Iran

*Corresponding author Email: dr_kumarss_amini@yahoo.com

Scientific Journal of llam University of Medical Sciences

AY


http://dx.doi.org/10.29252/sjimu.27.2.73
https://sjimu.medilam.ac.ir/article-1-4781-fa.html
http://www.tcpdf.org

