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Abstract

Background: Diarrhea is one of the most important causes of death in the world. Shigella is one of the
causes of diarrheal diseases. Global studies have also shown that the prevalence of this bacterium as well as
the resistance in Shigella are strongly increasing. Also, the resistance of Shigella species to third generation
cephalosporins is increasing. The purpose of this study was to investigate the effect of Lactobacillus
plantarum probiotics on the survival rate and also to investigate the expression of surface factors related to
survival and bacterial biofilm.

Materials and methods: In this study, a sample of Shigella bacteria was prepared according to ATCC
standard from Pasteur Institute of Iran and Lactobacillus plantarum isolated from dairy products was used.
Samples were freshly cultured in culture medium. Then the effect of Lactobacillus plantarum on Shigella
was co-cultured in 96-well plates in the presence of 1% glucose. After 24 hours RNA extraction and cDNA
synthesis were performed and the survival and expression of the genes for the production of binding factors
and bacterial biofilm were evaluated by Real Time technique.

Results: This study showed that the co-cultivation of Lactobacillus plantarum could significantly reduce the
population of Shigella bacteria and also significantly reduced the expression of genes related to BSSS and
OSPE 2 binding factors.

Conclusion: The results of this study showed that Lactobacillus plantarum could have an effect on the
control and recovery process of Shigella bacteria.

Keywords: Lactobacillus plantarum, Shigella, Biofilm, Probiotic.

Cited as: Gol Mohammadi M, Mohammadi M. Phenotypic and genotypic investigation of the co-cultivation of intestinal probiotic
lactobacilli on the amount of biofilm production in Shigella typhi. Medical Science Journal of Islamic Azad University, Tehran
Medical Branch 2024; 34(2): 146-154.

Correspondence to: Mahnaz Mohammadi
Tel: +98 9127669588

E-mail: m-mohamadi@iiau.ac.ir

ORCID ID: 0000-0002-3376-2162

Received: 1 Aug 2023; Accepted: 5 Nov 2023


http://dx.doi.org/10.61186/iau.34.2.146
https://dor.isc.ac/dor/20.1001.1.10235922.1403.34.2.6.7
https://tmuj.iautmu.ac.ir/article-1-2132-fa.html

[ Downloaded from tmuj.iautmu.ac.ir on 2026-01-31 ]

[ DOR: 20.1001.1.10235922.1403.34.2.6.7 ]

[ DOI: 10.61186/iau.34.2.146 ]

VFY [ goomo 3l (oo S canaro VFe¥ Hlsl @ Yoo lols @ YF 0,90

ool O3T ol&iiils Sy pole alomo Original
VOF B VFS Olrao NPT laasls oF o)leis FF 0,90 Article

Slodgy Sgmgy b wolawbgsy SUiSod 5l anigif 9 (i ghd (owyy
b Ml 5o plidgw wdgd oyl 50 (59552

"‘sm )L~Q'° c“smg}fw

Ol el ¢« oDl 3T olSils oyl 15 (Ko py pole (65995 gus 05,5 caud )| Ll 5
Ol e ppeiedlal ¢ sadll olﬂ olBils jptadlul axly ¢ owlids gy 09,5 “,L;.ol;;..;lY

oS

& el Jgo! slosjlo Jolgej] (5o W At Hlg 40 o 5 So pge Jolse 1 5 Sl Sl logs 1 Bad g adsl
Orsspmeslli 4 M5l (slodisS Cuoglio o izman .ol L [i8] Jlo 50 Sl 4 MKl 50 Cwglio Suizmas 5 (651 o £l
5 W Olie 595 po) Dl uplenolisTY (SlocSKing s il (e ooy o Sl 1 S ool (il 4 5, po i slo
O $r Sl plidsn 9 & 4 Lgypo b slo 556 Glo o) p piman

S odd Iz g, Ll upleaolisSY 5 AS s Sl jptol sl JIATCC o Juiles] &jpo a0 MR (655 digad o)y (99)
M 5y o oy sl 43 o o AS gy LS (slo Lmo y0 o)l (sl CuiS Sjpo o b digad D 00ldiu] 00y,
5 L/ CDNA zi 5 RNA shiites] Caeles Tl o ks ploeil jo53l8 dsyo ) im0 ails 9 glacedy 1o 2ion 3 4
I N8 Sl s mil by S a6 phdse g il olo) g ST adsi sloyf Gl 5 & i

5 995 MGl (8T Cpear R0l Sl ()0 pino jsbdy laipo p) LDy upleolislSY (LiSan 45 ol plid adlls n/ a8l
235 0SPE 2 5 BSSS Ml (5lo, 55T p gyyo (sloj o pials el 6yl cine S5 4 rizmon

il 8D o MSd 575 (390t 5 ST Mgy o W o 29 LDl rasbeaslpsTY 0L L alllao (ol gl 16 S e
Sdgnn pbSs MG 4o LDy osllisSY i oelS 3 Ul

S92 Voane Bl (o )0 (Sbjy adgl slo gleys Ao
dawgs > 50 la,yaiS jo (g lews (pl sl 0digd Sgasre
Loplasy doSagS age (o 18T g cnl mlss (15565 o 4o

(V) 3,10 0g2g oy Baly

53 S ly islS 5l (8L e 9 S pe 3550 (ygakee O 4Vl

ol ae s 0s Plas aS v o F) drwy Sl y0 sloyelS

VRO 5l e ol U 518U (gl Jdo 4 o150
. . ‘ QY: . " ES . /L; e . ‘ . k_;\.clé j x/ _

(f“"’.‘ﬁ)"&l J“"’LS'?SBSU@)?'C)S):’ ? - MLP}AHBJ)_AQW‘SABLS‘)LMJ)FUW

M PO IS g ‘ 50 ) } el - e -
‘M_U.J) PSSP 09 B Syl Seisen L abl (el (el glls jlews a5 (68,150 50 32 @ (5 lows
5 42385 sgw )l hlew )5 egaty Cojie 5 Cod e
)‘ & . 5 Ky . )_& . ., ﬁ)—? 6L@ . Li aLb: K/“ Sl ¢ gt Aty ol lT okl (ulis \_,..../ 055 ‘Je.i.ﬂ’)LJ‘:J_f.“...n A..\-..._l‘_,: 08

(email: m-mohamadi@iiau.ac.ir) s
5 ol jo 1add aS s slodg, slog xSL 55 colgils ORCID ID: 0000-0002-3376-2162

VEY/0/ e SBL 5 'c_,l:

laJslw 10 6,50 cpl o g o ble piss AT e 1y gt



http://dx.doi.org/10.61186/iau.34.2.146
https://dor.isc.ac/dor/20.1001.1.10235922.1403.34.2.6.7
https://tmuj.iautmu.ac.ir/article-1-2132-fa.html

[ Downloaded from tmuj.iautmu.ac.ir on 2026-01-31 ]

[ DOR: 20.1001.1.10235922.1403.34.2.6.7 ]

[ DOI: 10.61186/iau.34.2.146 ]

ULl 5 gl o0g) b wolwbgis¥ JuiSon )il

eolsl3T olEuiuils Kby pole alxo [YFA

LS S ile sbeml 5 Jobow 2,5 slose s s
Tob am Laolw il cisy Jlail carge o5l
d Coamd (651 Cnglio el oldy o dnugd Wigd oo
39 A yomie 9l ge g 00 (Sig sl slagleye
i lon slalase )0 05-d diw) (p) o o> OIS
O So plsie an alide zslaw (55, (29,50 plido
syl oot adgs B (V) Wl oo ke Zigie Jlal
Oltiee oo sl s 5l 6251 bl s s
5 Lol Sl bawgs (655 ol atewsS B 5l 6 S5l (m
51 3959 5 Ble plds uizen 05 b oo Lo by g
I8 ke 9,0 45 olaSL lar e 4 by Sige
Soglie Slae; S Sl Gl Bayb (o 35800 wlaid S
3939 31 @loe ey 00 S 0y 5L (S ]

g n s iSh (59) » S s (ST IS
Sy 09l o0 (Srlem HAD (pe3e o plidg ddgi aly o
« {N"" 9y (SF—an ‘_gL,é.c‘ 6‘)“’ as (_gob_‘%‘ o ‘@L»_‘B}u
)_iio c:':’)l—:’ raL...?‘ (0 9 ).ul_f ‘u_cl_éd S ‘_gLa: )
5 zsb G592 6L Gad 035elS g sapins o wlien
3,8 30 (5 ko dlom ousS S Jelge 1 (SO laie 4

JoSis 008 5L ol a5 eals adeio 0 50l (05 oo
S 5 lacaslio (aliEl o)l sl 5 plidsen
g ol g (Sl lowy slacigie )5 alis len LS 50
00 has (sages el 0)92> 50 (cagee (SIS Sy @
Sy 3l oolial oy clllae cpl 5l i (A) e
Cosl algi o 45 ugkdgannl GoglenlgiSY SSgg
slops ol GalS eimred s Wt 6251 08 e
o 98 6351 plden 0y 5 Jlail a5 4 by e

B9 sulex oy lgie

ke, g olgeo
ATCC s Juitil pay My wsbasligzSY 5l aslllas oyl 4
S e MRS Lume ;5 1y 655l oS (gl o ool
Dy gl ) Cuaglile S Sz sl p3Y laceas 5wl
a0 YV glos o el VY L FA Gose o badiges 28 5
@il wme S ausSl slso (o O )90 4 ol 5 L
05 Gel S5y VB sl oslinl b (555 (So3ls8 )90
slaclale o a iy gaz>,0%0 V0 N glales o0,
5 s IS (55— ez 90,0 O 5FIF ) S kit

039y bl dy ol o 5 WS oo a ST el 00
() 23,5 o0 G5 Sl 2 (i 4z ) oads ()Ll
095 blss ay (655 355 b pomed azeil 5o 2l ()lew
3 Sl 5o 9 CedsS Sy ol g Ladg Bl 5 ol e
blow (ol o) an e bygn LY o ol Sl 5
5 el yolie g ol g 95 (8 S I L oo
Sl wle bl b opl sl 03y (agd (13,0 4 (usS e
e ) 5 WS (o0 et Ede o> 5 995is0 IS 5o
Dyl b 5 (G93 Sl Hlad ol ©j50 alen
o @lisoben oml 590 s (@I slacisae £90s
05 50 08 50,8 3l ol ey JUl eizan 5 6 ST
T g i Slgo b pmo Gy 5 o3l syl b 005)]
sl 5 505 6y olomsl el w35 ol 45 009
(F) 055 o0

5 Sansonetti lawgi ool plosl wlalllas YAA: ans o
S A WS el a8 (Sily Sl ) Sen
Invasion plasmid sls ay YV --YY-kb iV, duensdl
B Loyl 4 s By (l JUH (g 0 05 (PINV)
9 9 W ay (A5 L 2l a9y i 2elh K12
Mo sle Jobow o parlyd QU5 4l pots sladlos
355 ol 5l (S gon Sldllas () 3,5 S |, (Hela)
i slem gy )3 55 SOUske (0939095 Sla Sl &S
W slaasloz oaled jo iV pg duensdly i )lo 2
4o 99,9 5l 5l 0,50 Gl ded g .ol 00l cdmline
el oad 8l g5l ohS VY am b ys (ljee sla ol
Ol S e 0S¥ g9 (e i G Lo
M eS8l lamign 5 09,5 Joe Gjgm S aile piasns
WS oo e plogee Jobow 4 655 p g
=g @las 1) o S Sl eSSl slas
S8 S oo sblug 1) Glisee (Jobo Lis (555 2 (235
Obeiee Jobow 3)ly mjimsS 4 aed conilSe Lawgs
SIS LY 55 (o s SPR g MXT (L5 09050
S,lg 1y Ipa sl yu n S iPA o5 OY game 45 WS oo
bt LLE 50 5 ;508 slayy oS oo plagee Joho
9 (Fehy i Gl 50 450500 3929 (Vg g el
(7)) 93lo (A5 Sl (Jobo (59,0 (7S g L 3 L 5 ¥
e 0S5 o Sh s Yy g layeSl gl s (S
sladsw jl (amex pldo Sl pliden odsi 2Ll
S job & (oudlyyily (59508 b o jo &5 Cn (5550
L o 9 99000 a0 S3b b Gl psbaw 4


http://dx.doi.org/10.61186/iau.34.2.146
https://dor.isc.ac/dor/20.1001.1.10235922.1403.34.2.6.7
https://tmuj.iautmu.ac.ir/article-1-2132-fa.html

[ Downloaded from tmuj.iautmu.ac.ir on 2026-01-31 ]

[ DOR: 20.1001.1.10235922.1403.34.2.6.7 ]

[ DOI: 10.61186/iau.34.2.146 ]

VFA [ gooxo jhgeo gooxo S camao

VFe¥ Hlsl @ Yoo lols @ YF 0,90

(MIC) 5 oo il il
ol 3l lale as 5 ansliS 5b MES (55 (s caslllas

o Sdgmgn MIC Jlaie lal og b 0ls 151 (28T olids
4 Ssmn 3l e G 5eS b Sale sl al 005l s
OIMIC ploie ay cwlo3, S5 0, (] ;9 IS 650
plosl sl oaliinl 3,50 Japzme a8 )5 I3 50 SCigmg

A 06l s dnd A8 S ) cdale Jobee shale b g Sk
A o o e by (55T ypemaibiasges Iz 45 &5 ol
=l )5 gy 00,5 oo 3B,y V03Il Ay s 9 09,5 00lel |
Vo) aslllas oy50 glods g Slass a4y a5 8 5 plxil & a0
S oy (oo sl yo g axiloyy tales] gl (ay5m
P 0 G5 U5 5l oS oyl Slgo Lol aisy
A S o o 508 & 1 05 6 03 53055
5 4, MHB iS5 0 Ml 136506 alg) Sy 40 as
o) clale L5 o adlol (g5 oypmmibonsgs 510 L ny
50 0SS G cdale b Sgugp (e ] Cawd 4 o )6
Serial dilution g, as (55l B,y oy 51 ey 0 ags
LSG) gy S dagi DNA il ¢ e (28 5 & a0
28,5 plonl odds gl el DNA CubS o)y g (Lol 5up2s
M 675k 2 Seigmgp SIMIC clale (23 51

oSl el Y Sl g bl i3S S50 LSSV s 38L oln
29l byye Sala ¥ 5l dacalig oo (03,5
Iy, L o Sbgizme lasuin .o o,lg RNase free syl
15 RNA gl sl alo o ol gl 5 00,8 cublool b o (e,
S5 oy sskake 4 al> e nl 0 Al (gl Y e 58
9y S 658Uy Sigmg Al glacdale
ol 3 oolaiwl b s 28,5 plonil (LS9 s Sl
L coles o .0l cews 40 (OD) (5,95 i Elisa Reader
SIS 5 e OD L oyl adaly gODC (5o duslime
O S pae b 5 M plido 85 )08y Sdsens
o 655l gmilises 5T RNA gl a3 s asis
Cat Ly RNA 2,56 oS g 2 «Safgragp b oads oo
s bl Lol LSy <8, 5 No: YT9080

ool Zl il GLRNA pals g CowS  ghomiow

16SIRNA L Colgs )0 5 <y all (ol MRS oS oo
A awlb 6 xSL ceesPCR

M digod (55lwlax

L 59) m Ssmn 53U s adlllas gl aslllas cnl o
(PTCC 1234) 5 p—oSIU i o laibil gen 51 WKl
oolal g5 jeiwly gicidl 5l o agd 00,5 e colail
s ploml 0l sl Slanibion lo s 5 o

0d—uS algi Ld ypde i (i 835 S
1) ol 55 MRS § TSB Ly e 4y s ol plovil el
i1, 35505 Jolms s MRS TSB Lagoms i) un 5L 5S6l5
3 e Camad Ly s 903,57 Jor Sl 00 (ene e
Clie 5 0390 435I MRS 3 TSB L oo &) 5515 Jslone
g ool ciS dsl> lass o ) s digas lail o ) 4 Sls
03,5 oy SS sle Sl s 0l STl el Yo ooy
MRS 5 TSB ol bazme yi (hoo Vo 2 sl Lanee (595 2
TV slos jo celw Vo as an 00,5 madls ;S5 7)) (gol>
Syl Seo s A 1) D908 e A 435S0l gl 4z )0
Solr 315 2y Sen ¥+ odd augd pmibonses ) 5 ol
a0 YV gloo o celu Vo Sde 4 g au ;) Cudig,Son o

By, e ) Salz e g9y 3B (e 0l 4583l ugandis
1 00l 5 5 s PBS L s ye gz |, Lo Sals

a0 0 slos o el SO Sasa ]l coly am dl> 1o
Sl Sy s D Sz MalS b purd o 1,3 015 Gl
e 28 ool 488010 e 4y gy Sl S L
Cllag | ey assa, g [ Le Sz 5 09750 S,
Sobo oL 5l g S Ve v s 03l 93 g Sy
i 5 00958 LacSale a7+ S Ls sl 5 7Y+ il
88 cdld jun, 1Yl dKiws lawg gl OV 0 1) (6,98
Gzl ol a5l e il (5,98 0l Lagio a5 pladyses
25l G ) (g3l TSB) it 225 i &, bgsyo ons
A a3 SIS )3 Cole Glyie 4 phiden oy L

03903

~dged odim 2o8) phidg W86 /) I a5 OD L (sladiges
o) i whdg Olgie 4 VBN (0 OD L la
wpdo lge au /WL /Y s OD L sladiged (cans
as /Y 5l s OD L slo diged 5 (Jawgio odins) lawgio

b (b5 (698 edimz) 598 phidgw Jlgie


http://dx.doi.org/10.61186/iau.34.2.146
https://dor.isc.ac/dor/20.1001.1.10235922.1403.34.2.6.7
https://tmuj.iautmu.ac.ir/article-1-2132-fa.html

[ Downloaded from tmuj.iautmu.ac.ir on 2026-01-31 ]

[ DOR: 20.1001.1.10235922.1403.34.2.6.7 ]

[ DOI: 10.61186/iau.34.2.146 ]

UMD gl oog) b wolawbgsV JuiSon 5l

V#STIRNA 4 OSPE Y4 BSSS (slo )5 joulyy Jlgi ) Jgor

eoblsl3T LRl Kby pale aloxo /1A

Name Forward or Reverse Sequence (6" —Y") Lengh
OSPE2 F CCCTTGCCTTCCACAAACACA 140
R CAACGTTTTCGTCCGGTTGG
BSSS F CCTGCTCGGACTTATTTGGGGT 112
R CGCTCGTAGGGTGGGACATC
16srRNA F CGCGACGGACAACAGAATACACTCCATC 67
R

ATGTTCAAAAGCATGCCATATCTGTG

BSSS 5 ole sosls odle s Y Jgus

Shapiro-wilk test

w V/ooo V/ooo V/ooo

P value >./3444 >./3344 >./2444 >./3344

Passed Normality Test (alpha=0/05)? Yes Yes Yes
ns ns ns

P value summary

BSSS 5 olo sl eols Ordinary one-way ANOVA s .Y Jgos

Tukeys multiple comparisons Test Mean Diff  /44/Cl of Diff.

Sig  Summary  Adjusted P Value P Value

Dos \vs.dos ¥ —/q-YF IOVASL —Y/¥AD No Ns SIYAND A-B
Dos Yvs.dos ¥ “Y/AYA SVYEE G -FYY Yes s ey A-C
Dos \vs.control “VAID SVY/AY B -Va/aA Yes <efoee A-D
Dos Yvs.dos ¥ -V/AY0 —JFEYV G -Y/f.y Yes ST B-C
Dos Yvs.control -\Vig-. VAR LR Yes <ofoee) B-D
Dos Yvs.control YA SV B -VYNO Yes <efeee c-D

rotor Ju. giagen oKws 5l Real-time PCR STy ploxil 5l
16srRNA 4 BSSS (sla 5 s (o= » s9-kaie 4, gEN 6000
Mo 625 phdg 2 SSgmgp (o295 5l g OSPE 2
SYBR Green ol islojl oS 5l STy ol jo o oolai
LSS o8, 5l Cat No: YT2551 L gPCR MasterMix 2X
o SaS a5l yeal s Jg5 ol o soliiwl Loyl supze
Sl ,S3a p3¥ () Jguz) 2ials >1,b Gene Runner |33l
A ooliiul @ e (35 Olgie 4 16STRNA 5 aslllas (l o oS
155 g el 0T

Laools (09— Jloy & a5 b (uizron 5 boodls 53 4y azgi b
Ordinary one-way ANOVA s 5l La ools 5JUT gl
A oolaiw] TUKBY'S Cus | gondind S 5o g A ool

baxdly

oS alaag e 0 Zl SEd RNA (o5l 5 ZoneS” (o) 2
L1y e 4 diges (Sogll olfiws opl .ol sdumiw olyo gl
Ve Glezrse Jsb )3 RNA (6,58 Gdar Cund (525 o3l
500 g Jid aiile (golge b Sogll aiS o aseive yiegil YA+
- B oala il 5 )50 RNA 5l K 0 a5 SLS 5
Ve b 50 655 @i Cand Gl b WS
YFe 6y i Cond )b sbb digas 5,5 o0 j90 YT
A YFe 6,90 i Cad g VIV L VA (o ogili YA &
s nslio CONA Jies Cagzr VA B VY Cpay yiosl VY-
oucds ! y5iu! RNA 31 CDNA angs

S 5 ooliial L woos 2l 5l sRNA 5| cCDNA Lo
4 Loyl a0 UG w8, 5 Cat No: YT4500 L cDNA
2b plogl pj &9

YgBSSS sl (4 ol (=) » g Real-time PCR ploxil
OSPE


http://dx.doi.org/10.61186/iau.34.2.146
https://dor.isc.ac/dor/20.1001.1.10235922.1403.34.2.6.7
https://tmuj.iautmu.ac.ir/article-1-2132-fa.html

[ Downloaded from tmuj.iautmu.ac.ir on 2026-01-31 ]

[ DOR: 20.1001.1.10235922.1403.34.2.6.7 ]

[ DOI: 10.61186/iau.34.2.146 ]

VY [ goomo 3o (oo S camaro

VF¥ bl ® ¥ o,lols @ ¥F o 90

OSPE2 ()5 ple (slloy cens ¥ Jgur

Shapiro-wilk test

w

P value

Passed Normality Test (alpha=0/05)?
P value summary

Voo Voo Voo

>./94414 +/4444> +/4944> +/4944>
Yes Yes Yes
ns ns ns Ns

OSPE2 5 Lo sl ools Ordinary one-way ANOVA s b Jeus

Tukeys multiple comparisons Test Mean Diff /a4 Cl of Diff Sig Summary  Adjusted P Value P Value
Dos \ vs.dos ¥ —XYYY SIYAO G ¢ /YYA- Yes SN A-B
Dos \vs.dos ¥ —e[AYYE e [eAVE. B -/VYYA No Ns - JAfYY A-C
Dos \ vs.control -+ IFYYA - OFYE G-+ IYYAN Yes Cefeee) A-D
Dos Y vs.dos Y —/¥0-4 —-IYFAY b - /fOPY Yes <efeee) B-C
Dos Y vs.control N[ -® LT TR VIR Yes <efeee) B-D
Dos Y vs.control NI NN ECNRIA 2 ¢ Yes <efeee) C-D

5 ke oy e85 slxil Real-time PCR 8 ole
A5 gz ) Olgie 4 16SIRNA ()5 eyl ool
G ol ald SGO16SIRNA 5 Cgd dowie b aid S

S5 5l eslizal L IAIRNA 55 ole oy gl

009 (wolaidl cams lis gowe ol og S
Uiy ) eoliul L BSSS 15 b gl el PCR Jgamcs
wogd Somie g )5 |8 imiw 5,90 Real-time PCR
o2 A (s p 0 Ol eSS logad g bl S
e 5 S8,5 18 o 950 OSPE2 05 L (i
b oy OF ol ST Hlogel g o lailil e cgd
L oeized g bools g9 a0 4z L (F B Vsl loged)
G 3l ools 3IUT gl by sols fog Jby a0 axg
Ced 50 9wl eolazw! Ordinary one-way ANOVA
O LY sloJguz) ol solatw! Tukey's s 1 b

Wb 1S5 b A diged o g1y plidsn a5 (oS 0]
oKws Lawg yegil OV« ,o (6,90 w3 al> e 0 g
cd> a5 obalas s odl3 ELISA reader (BITEC)
e GBlmil ol a5l e mse Jsb ool o Wil )98
&3> MRS § TSB L) i J,uS diges 4 bgspe
8,5 5 50 Sute plidger iy LI ] g S5 T )
5f) phdes a8l oV 5l 5eS OD L sledsges o
Olee 4y /Y B +/V 40 OD L sladiges (ooius
O oD l; GLQAJ?.Q.) ‘(W OM) W p.l..ﬁj.u
9 (Ja...uﬁ.uo ow) Ja.....‘j.uo wl.oﬁ}.u u‘}—hc @ N ARIRYAY
65 pldsm Olse @ /Y Gl i OD L slaaises
wlaz ol iobesl cpl jo asas byl (98 o)
USRI N CEL SR YRR L St-JC S S B VS S IS T VI VA i
oduttiow  yiogide Sl ol aliws 4 0l C‘)?'L';.M:l
Gy ez Cowd o YIY B VA o gl YA a4 YP-
GLRNA ;I ol e 5YL 4 Y/Y IV o4 YP-

o ealaw! cDNA e S 00l C‘)M‘


http://dx.doi.org/10.61186/iau.34.2.146
https://dor.isc.ac/dor/20.1001.1.10235922.1403.34.2.6.7
https://tmuj.iautmu.ac.ir/article-1-2132-fa.html

[ Downloaded from tmuj.iautmu.ac.ir on 2026-01-31 ]

[ DOR: 20.1001.1.10235922.1403.34.2.6.7 ]

[ DOI: 10.61186/iau.34.2.146 ]

UMD (gl o0g) b wolwbgis¥ JuiSon )il

eolal3T olEiils Kby pole alxo [NAY

St 5 s bt el sla e
4 Wgd oo Jlesl Gis)lom 4 M Sl )0 ,i5 (yseke
Sl3S S e 0580 guke AV olaws cpl 5 YAV Lo o
3 la,giS jo oylae ol 0e 0 Lo, g Cewl 0auo S
slaaist 2L Glagisl Gl )3 ol 039 axgs JI>
shoad laz ladlgpl (St 5 (n i gene Wed iz
Slge saled o0 VO U O s Jlowl @ D )y los
99 tNigdon Jold 1) S pe 090 Goukos VY Gl 5l a8
" & Jbe B 5 (85550 e 5 She l pled pge
T 1525 lacisie ol Johite Jles glagleys 51 .amo
‘5\41 )l L9y & oolaiul L 4}93 la (\‘c\\) S g_i..:g,.:
o 053 9 Ak 38 sl (pmaasiie g Glles lp (Sloyo
LSLKDQLQ)\) )l G)L....».: O‘y@ Libg_i,ﬁs..uﬁ)a )l oolazuwl Ls e
S et b Se (GYsbo p0 5 90,5 yie | (Sise S
slosg) slo Coghe (nl Coyan g sbml 5l Olgiee ladss
ol el 5l B W05 (6T o> melKed ogas &
95 2 po il skelisiSY (g5l 1 o) asdllas
3 Sl ol gy B 3 IS 55 el 25 ol
Seismssl gl Sl glagis, ied s

QYY) 0,5 asein Gbyo i 4 SaS slply) oly
Wloads (a0 SSgmgn olye 4 L I Galide laaiss
po2 7S hgdeher § JemlgiSY 4 4 bgyye 3l o ol o5
slag lon )0 bSsngn 025 Cuje ojgpl aiina
I
el Grizmen g malS ) 0oy, Slel g oad 039, pae
Eed 4 429 b (V1 FN0) Wigd oo 039) (29,S00)y9ld Jroas
4 S ] (S (Sl Conslin G2ali8l 5 625 cnl VL
slople,s (ol jo soliiul 0y50 !, slaSKign (I
5 osliie] il eolS SeS s ailg e les
sl sl W sblal, 5l (S S
Gl 50 3l Gy Glaie 4 el s> g ules
9 6,50 oS lasdlas o o gl cwl gl glgil 5l
adsly lad wisls plowl Gl o YoV Jls o il Sen

Gl oas gilulas @lacd 51 oS Sigmgn b bgw a5
Gbasw ade SLaSL ao 5 caldsn wo Sl il
Onizme bl 4nily 15059 51 (wbgegager (sls 4 pylia
loSiigngn b 6551 (iSen 5l amy a5 isls plas Ll

Relative expression level

20+
15+
10—
5=
o

Dose 1 Dose 2 Dose 3 Control

relative expression level oo o5 ol Y Hloges

1.5=

(- |

Dose 1 Dose 2 Dose 3 Control

Fold change
-
[=]
1

[=]
(5]
1

Fold chang s o5 ole ¥ 510403

1.5=

1.0
0.5
0.0-

Dose 1 Dose 2 Dose 3 Control

Relative expression level

relative eXpression level s o5 ola .Y yloges

1.5+

lnanll

Dose 1 Dose 2 Dose 3 Control

Fold change  owd o5 oo ¥ Hloges

-
o
1

Fold change

o
o
1



http://dx.doi.org/10.61186/iau.34.2.146
https://dor.isc.ac/dor/20.1001.1.10235922.1403.34.2.6.7
https://tmuj.iautmu.ac.ir/article-1-2132-fa.html

[ Downloaded from tmuj.iautmu.ac.ir on 2026-01-31 ]

[ DOR: 20.1001.1.10235922.1403.34.2.6.7 ]

[ DOI: 10.61186/iau.34.2.146 ]

VFe¥ Hlsl @ Yoo lols @ YF 0,90

5 S50 ms g9y 2 o wskenl 55V (g)lee 550 &3,
L o ,iSL cpl sniaSen a5 wols lad aisls plosl Wi
OB Wl oo ualidgunal (mekwligiSY Jre (Ssmsn
e ol iz o bl 4Ll (g lge 5 oaiiS il
S8 ) w2l 4 bape Glags Gl g wisd o xS
Aol 5 addlas cpl @S (YY) wee oS (g ls cxe
-0 P GusknligSY b SSgngy 45 sg ol oass
5 Jlail slo, 56 @ by o slagys Lo srals el asilys
SASL sl skl i ey p Boe Loadlas )
Oley Ol 4 usbdganul  uglewligiSY Sigmg
Ol gl eolawl as” ols lad 6 55L cpl onl sl ‘5\.)[0
Onimed 9 Wl (6 5SL 0l e el Wl oo Koy
g g Jlail gle,gsl 4 bgye o ol elS
gewly ilgs oo Ylois| QT AmS y0 a5 ogd (6 55L oldew
HUS 50 shles (oo SO laie 4y 9wl Sepa |y Sl

2555 158 oolaiul 090 Sip (S925 slag,lo

10598 g Sl
G a5 L glasl Gl 5l ad 5 (3o
3 IS giis ples a5 ol IR.IAU.PS.REC.1398.319
sl ol (S pale waly SlTolRails o 5 cale, o
I 093 Glojud 5 el ilye abosy oy ol a8 5
= sl e S b L Lo aghy (nl o a5 SLS 4 s

Jooui oads LSS oldgn 5wl oy (e L e
P90 50 Heizes (VFAY) clls pH Ol ol jo oS
a3 Yo o8 Jlo o iilSen 5 5o a5 gl adllas
Loas Sd booad ool JLb ) ladshs s,
oS wols lis il oad eols Spglme S5 LeskeligzSY
Slg Gl als el Wit b Sisngn ool d97s
My slags ole el s Ll A slacpBsule
on adlis ol bl ool oad MKed el o0t
A aS aee las Gl Kes g i adlhae sl cudlys
ooskelbgiSY L Dpslne )3 6L Gal 65 A
5 Jlail Gloyssls @ by slaos oo Ol ps,tod
ol 4l 28l5 s foine JSE 4 5 sSL el
s XU Y-VF Jlo o a5 slasdllae Ko 0 ((VA-Y.)
Pl M wldgm og (59, 22 ez L3S o LM Sen
st Glocaigd Wiy oo S cpl a5 wols las cassls
A5 055 LPS gl adgs abody & |, wliser 5| Jyans
deep-rough 4 L LPS is go5 adgy a5 aisls las Lyl
a8 glyls Lads Core b (555 o Caomd S35 ] jo 4
Sy iz 1y Il sla,giSl o wlg e sl kdo
ol S L8 sl b1y g 5pSone JLail g ools (2l
ot 9 Jeliml Jobo 4 (651 Jlail ol S 5o s,
2 &ly oS wes 7 i Slg o il Jobw 5 )
GASL 4 0,8 o oogdl lam cell YY JINVY Clels
o, SL a5 ab ool olid adllas ol 4o il
S an el YF Gae 40 ailg e pa,lidl uslaliszsY
4 Loy oy ole Olwe Wl 650 b 25 o
s el gl e S8 4 ) Jlail glo o5 o
YA Jlo o LilSes 5 o yliede 5 glaalllae ,o (V)

REFERENCES

1. Nelson MR, Shanson DC, Hawkins DA, Gazzard BG. Salmonella, Campylobacter and Shigella in HIV-seropositive

patients. AIDS (London, England) 1992; 6:1495-8.

2. Dinari G, Hale TL, Austin SW, Formal SB. Local and systemic antibody responses to Shigella infection in rhesus

monkeys. J Infect Dis 1987;155:1065-9.

3.Takeda Y. Shiga and Shiga-like (Vero) toxins. Bacterial toxins and virulence factors in disease 1995;21:313.

4. Hannu T, Mattila L, Siitonen A, Leirisalo-Repo M. Reactive arthritis attributable to Shigella infection: a clinical and
epidemiological nationwide study. Ann Rheum Dis 2005 ;64:594-8.

5. Ashkenazi S, Levy I, Kazaronovski V, Samra Z. Growing antimicrobial resistance of Shigella isolates. J Antimicrob

Chemother 2003 ;51:427-9.

6. Ogawa M, Handa Y, Ashida H, Suzuki M, Sasakawa C. The versatility of Shigella effectors. Nat Rev Microbiol

2008;6:11-6.

7. Whitchurch CB, Tolker-Nielsen T, Ragas PC, Mattick JS. Extracellular DNA required for bacterial biofilm

formation. Science 2002;295:1487.


http://dx.doi.org/10.61186/iau.34.2.146
https://dor.isc.ac/dor/20.1001.1.10235922.1403.34.2.6.7
https://tmuj.iautmu.ac.ir/article-1-2132-fa.html

[ Downloaded from tmuj.iautmu.ac.ir on 2026-01-31 ]

[ DOR: 20.1001.1.10235922.1403.34.2.6.7 ]

[ DOI: 10.61186/iau.34.2.146 ]

S MR 2 gl 039 b wokwligisy iiSen il ool 3137 oKl Sl iy pale alxo /1OF

8. O'Toole G, Kaplan HB, Kaolter R. Biofilm formation as microbial development. Annu Rev Microbiol 2000;54:49-79.

9. Heller D, Helmerhorst EJ, Gower AC, Siqueira WL, Paster BJ, Oppenheim FG. Microbial Diversity in the Early In
Vivo-Formed Dental Biofilm. Appl Environ Microbiol 2016;82:1881-8.

10. Aranda KR, Fagundes-Neto U, Scaletsky IC. Evaluation of multiplex PCRs for diagnosis of infection with
diarrheagenic Escherichia coli and Shigella spp. J Clin Microbiol 2004;42:5849-53.

11. Nguyen TV, Le PV, Le CH, Weintraub A. Antibiotic resistance in diarrheagenic Escherichia coli and Shigella
strains isolated from children in Hanoi, Vietnam. Antimicrob Agents Chemother 2005;49:816-9.

12. Kosek M, Yori PP, Pan WK, Olortegui MP, Gilman RH, Perez J, et al. Epidemiology of highly endemic multiply
antibiotic-resistant shigellosis in children in the Peruvian Amazon. Pediatrics 2008;122:€541-9.

13.Fuller R. Probiotics: the scientific basis. Springer Science & Business Media; 2012. [eBook]

14. Rossoni RD, de Barros PP, de Alvarenga JA, Ribeiro FC, Velloso MDS, Fuchs BB, et al. Antifungal activity of
clinical Lactobacillus strains against Candida albicans biofilms: identification of potential probiotic candidates to
prevent oral candidiasis. Biofouling 2018;34:212-225.

15. Shimauchi H, Mayanagi G, Nakaya S, Minamibuchi M, Ito Y, Yamaki K, et al. Improvement of periodontal
condition by probiotics with Lactobacillus salivarius WB21: a randomized, double-blind, placebo-controlled study. J
Clin Periodontol 2008;35:897-905.

16.Rostamzad A. Molecular epidemiology of Shigella sonnei isolated from clinical cases in Tehran using RAPD-PCR
method. Glob Adv Res J Med Sci 2015;4:207-12.

17. Shokri D, Khorasgani MR, Mohkam M, Fatemi SM, Ghasemi Y, Taheri-Kafrani A. The Inhibition Effect of
Lactobacilli Against Growth and Biofilm Formation of Pseudomonas aeruginosa. Probiotics Antimicrob Proteins
2018;10:34-42.

18. ien MT, Girardin SE, Regnault B, Le Bourhis L, Dillies MA, Coppée JY, et al. Anti-inflammatory effect of
Lactobacillus casei on Shigella-infected human intestinal epithelial cells. J Immunol 2006;176:1228-37.

19. Sanders ME. Probiotics: definition, sources, selection, and uses. Clin Infect Dis 2008;46:58-61;144-51.
20.Fooks LJ, Fuller R, Gibson GR. Prebiotics, probiotics and human gut microbiology. Int dairy J 1999;9:53-61.

21. Xu D, Zhang W, Zhang B, Liao C, Shao Y. Characterization of a biofilm-forming Shigella flexneri phenotype due
to deficiency in Hep biosynthesis. Peer] 2016;4:€2178.

22. Alamdary SZ, Bakhshi B, Soudi S. The anti-apoptotic and anti-inflammatory effect of Lactobacillus acidophilus on
Shigella sonnei and Vibrio cholerae interaction with intestinal epithelial cells: A comparison between invasive and non-
invasive bacteria. PLoS One 2018;13:e0196941.


http://dx.doi.org/10.61186/iau.34.2.146
https://dor.isc.ac/dor/20.1001.1.10235922.1403.34.2.6.7
https://tmuj.iautmu.ac.ir/article-1-2132-fa.html
http://www.tcpdf.org

