404 Oliea | £ oyl | ons b | bty (S o pole Al

Ul 9 (#>) bz

[ Downloaded from jabs.fums.ac.ir on 2026-01-29 ]

[ DOR: 20.1001.1.22285105.2020.10.4.22.8 ]

Lol s

b e 5 SLINIA gple hly gljs,lom lanys ol 2 )10 gl GBS g9 p S (w2
Hiskwgigo
) S 41358 SLBLD (xd ) Ol T lyo 3991 oy Sl

el g eJlods olygs 9y Sl 8l3T oy ¢ pslidisy S 05,5 —)
Al el el Sy psle il  Kigy oaStils ¢y, Ses 05,5 Y

VWRAY </ callie ol o, VYR PN callie cl s o

oS

e el oasaislid Glasl )3 (6 jlens sl Jgis 5 2138 Slge B2k 51 JUSIEE (sl b Jole G Olgreds Histeupipe Lytad 1308 g a0
Sebon laal 6551 I b ablis 1y b Signg p aiile dua slagby, 5l esliial 4 jls o )3 (93 phido JSi5 5 (29)lo Slacglio 59

A el jatnsise bt (5 2ST yo INA g ple Y (gliis lon slocss Gl 2 o0 y0ml B ST509 5 1 (quiy e Baal yol> adlllas
SEjy pele olRails o9, Sib )0 S92 e bl izl Sl oatloz Ab by fisteusise bl aige 5yl addllas )3 i Shg ) 9 Slgo
el 5w ookl (PTCCI656) gy il puslowls 5 (PTCC 1486) ug sl ¥ puslowls Jalis 1o yommsl Lashonsls Saisnrg s codsms 5 olel

Figtapize byt) GV gns GLG5 Ol G 0285 )8 Sislesise Lt 251 Spslome )0 )0 50l GlaSiTgng (ST o8 (S5, 4 Bl
A gy real-time PCR g, 4

SeSgngy 092 0 pl b e Celus Y 51 g DICA ()5 42 bogipo g ygnmag Y puplinsl 519 gl Simns 3l oo o 2018 (0 it 1
Sige5 4 o O Sl 12 0 9V oF o3 & Jlond 5l o YE 5 AP (lacels 5 oS 9bas cuslo hly o3 555 21y o3l cn i g 10 gl
255 Iy Ghals J s

St gtmsize bpic 2Ny pg lo0] Gl 2 09535k SIS (o) 2990 SSgag 93 5 45 ol Lis fl> aalllas 5| Jol glis 16 S dompd
255 518 4z 650,90 Wb SS9 0 55 ol (Sleyo 9 5ol ol9

inlA 5 plc hly sla )y o)y suml SSgmg p « istawsiso b i goudS OlodS

doddo

eyara blie 5 old Jb= 0 sl ol S Lls
oals el o F5g ol (V) g o SBL B s oolal slalaé
Soddl asls flyieay axd oy oloyeaS o 6L cpl &S
IS5V TIYA bl fand o, de il gl olde olge
3 Fipimisipal e | A slaisie b gl oy (s
oz Sluil g Sle> 9 2ldé ladiges doyo A0 5 i
Ok ) o oapl ol jlas o piion 4b olig pu gl o

S 9 Fekwinys St 05 6L atemsise bt

ol Wy o ol 18 Gk J) i pee st
sl s (a5 b 031 50wyl (slacishe 5 un 92y
Slodiss (VoY) 0gd 00,95l o3l 4 Jlo,b by (o 50sS
waliee byl s uln 4o Cooglie o a4 b yiwed uim calizes
ShLbl e j0 jadgd « Ko calizee slocdale 5 Lo pH

Ol axly codlaol 05T oKl calidhisg ;Ko 0,5 ¢ > Al 59 1 J goanno 0ukiommns g%
Email: Farzaneh953@yahoo.com Oyl ol (Jlos
https://orcid.org/ 0000-0001-9344-1507

jabs.fums.ac.ir



http://journal.fums.ac.ir/
mailto:Farzaneh953@yahoo.com
https://dor.isc.ac/dor/20.1001.1.22285105.2020.10.4.22.8
http://jabs.fums.ac.ir/article-1-2467-en.html

[ Downloaded from jabs.fums.ac.ir on 2026-01-29 ]

[ DOR: 20.1001.1.22285105.2020.10.4.22.8 ]

JiJgdamwgigo briss 33 )3 ygpml SSigng » 3l

W44 Olies [2 g)w|ﬁ>Ju|a&§;ﬁwj¢yw@

88 Slye g o 3 oalils e slaSssy oo

@ gl iz el goaiSuds G Sdsngn ol
(55 sieien ok Jled adg S oUlg bl
Mg a3z o lagmselng 5 (9,50 2o SlS 5 o il
OV 85,8 o518 oolaiwls e o jaiS 5l (6 Loy 2138 0l
3 b S Samgp 5l Gz (ol b SUlg s & IS ysboas
o larme g 213 Olge algi (gamgpy Comw Ll o
sly szl wals Wil a5 Sl plss g bylsS
S 5 olie Codel (oo i 10 00,08 sbeoslatul
il Slidllas Lo 458 4o aShyl 4 azgr b (V) aiil o
OIFl 6L gy by g (b (2l sladige (s,
Sk cnl &S ol g wlosls (LaS 1) ifatewsiso bt
Slosysld (ogasy 5 (23 Slge 35k 5l aliie 5L Sy
iz slaacs gadllhs cosal 4 azgi b s (V) conl (o]
Hlewon Saal pol> adllas gl S5
g PIc hly his o slaeys Olo 2 o ygeal SlocSSsms
&8l Sl Pl svon Slp Histewsise Lten INIA

2 plol oSiigng 2

e g, 9 Olge

319,90 (b ySL sloas g

4D g fiistawsise by Gasgm I addllae opl yo
oiils 9,500 STb 0 09290 Ll iz bads 5l oadilas
G5l skl Sigmsn Sloaugw 9 Olnl (S5 psle
owsbesl 5 (PTCC 1486) g gy iy uphols Joli

o sole Jimgh sele 336 31 (PTCC1656) Y,o},g,?ifo
O eolazwl od...fbkg)‘d.i)}

STy 51 eoliswl b hly, plc, inlA glayyj o lobis

Slpoedly (sloyamiy
ciS lame 69y g Hisbesisel e ySL
Gae 4y g 0 sols S (Lol Merk) 5T oS0l colas]
3o 0,8 9SSl o S il a0 YV o cele FA
ouiligz bs, 5l eslinal L DNA il oi, sl IS
Lug inlA 4 plc hly g5 olhd jsa> 0005 |5l
oolizl b s >l olazs! cla yayly 5l oolizsl | PCR

2 Bacillus megaterium

jabs.fums.ac.ir

il SlaceSsn SeS @ Skl (F) o)ls lacols e
Sydse Jate Jobo mhw Sloailld 4B 5 A (bl wile
sl 3)ly 5 05 oo T 1) ok ISl il
4 6L p3sS a4 39)9 5l Gy 39t os Ol 53 (gORIe
Mo goanSolxml Sy o a5 O (npVa ] S5
ARS8 5l ce B g A lasldgind (izmen 5 Cul
S & Sy onl lior 255 Joigiew 09,0 9 WS (o0
WS 15 og] s lagnly 51 45 ams o 1y oSl
e Jsboose sl St slesy 5 oo ()
6ok sl )55 0529 (F) el cos picews (5l (Slodes
oS S sloos ol b o egatu Glal )3 6L cnl
1 sd)lge 2929 uizmen g Bpan oolal slalds 5 lagg
Sl ol SIS obml el 6551 ol 5l AL e dai
oolaiwl a4y 5L e pg)lo sacuglin 39, cde 4y yioran (FY)
S9bse bl (6281 ol b ablie (6l waz lais,
Sl los S Sla B 12)52S 5l (6 ke ;5 05950l (M)
] 42,5 &g i olge 545z 5| oSl ol i
clie slab) (655,54 5 gt coslin slaby, ol
el )19 S Cnl ) (03,5 g0 jolaiedy (gl s ]
Q) sl o Alins 5y ol Slse s glaails S o
Sliz I ol (gly EALS G me oV Lol 3,k
il St gods,l0aS i cyieS s a5 ol
e olge o b leons loaSs 5l eolainl b o el
rloled B35 ans ;50,5 )13 25l g (o) 2090 Fuien
sl s b St sl len mé laaiss 5l oslinul
s Sl Ay g SLT ool o a3 alyy oS Loyl
S (V) Sl 48515 a5 50 waisS Bgie ) T35 Lo
3 osliiul wunl a3 53 a4z gis 90 03950l 4T ala s,
los 5L 5l (S aims bSgngn anl loSSgng
et Se S1oliE layT wilS Lo Wl aseds (yy o 45 Ay
Obime » e SISl &5 witia ol lodeSe b
A0 Sk 1Y) W)ls (slodg) slacg S (35 (sakewga
S5l cmlie (iSilr lsear L SSsmgn 059!
Wgd oo (B Oloa> 5 Oledl 1o G55k else b ablie (sl
s Ygame logas o3 Gl 10 LSl ol
G ekl i (LSS n s ZS LB

! Bacillus laterosporus

yavy



http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2020.10.4.22.8
http://jabs.fums.ac.ir/article-1-2467-en.html

“(}’_ WA Slie | £ ol [ s Il | a2y (S s pole b

Wbl 9 1) Sz

[ Downloaded from jabs.fums.ac.ir on 2026-01-29 ]

[ DOR: 20.1001.1.22285105.2020.10.4.22.8 ]

Gsl> Sl ciS b Sl g S Bt e N0
I Se 2 sy e yBle Sl ey 9wl ailsy o SL
o6 Sl e g Se B0 v ) aslllaes 90 slacs S
g xSt 5l ad )b S o cdale s 50,8 o Cas g
o 03938l By barome g S Fev (gl salg) 4 g aes
5 Hishewgigel e 5SL Gol> &S Ayl an il

¥ ,elp s ©ligo 7.60) Y I e lsEleys
PCR _zSly bglsee () Jgaz) ol (yues (Primer 3 Web)
cbale b ondzl Sl DNA Y JI ol (YO pl IS x> ,0)
L yeslp 5o /Y Ul ooyl Shaie STAYY pl o) pg/ml
Ampligon ) YX uSe i Y+ puL ¢ V- pmol/uL cdale

g (Co., Denmark

ol adllaoe ;o oolaiwls g0 (sl posl p (gaS92lS 5 LJ}J -9 J,«A.‘?

Primer sequence (5 Product Size Tm (°C)

F AAGCTGCTTTTGATGCTGCC

hly 116 bp 60
R ATCTTTTGCGGAACCTCCGT
F AAATTCGGCATGCAGTTCGG

plcA 185 bp 60
R GCAGCATACTGACGAGGTGT
F AAATCCTGTGGCACCACCAA

inlA 134 bp 60
R TGCTGGCTGAATTCCCAGTT
F TAGTCCACGGAGACGTGCTA

16srRNA 163 bp 60
R GTCATCGAATCTGCCGGGAT

5 Histewsisel a6 5SL g gl Y uslenl
AL ol ks a5 wals Ay g e G usled
o ools 1,8 Az )3 YV, 5lisSTl (9,0 edgr jiisiewpipol v
Ol oo sl o TE 5 A F LV Gio glacels 04
gkie (nl lp 285 18 (o) 390 Ny, PIC INIA lay;
ciS e o (Jhye G Ojsod patie polie
Pl S baomo (imy ijplespige byl (6 55 ol
A% geals (PALCAM agar) 51

ol $9) 3 axlllod ;g0 GBS Wgmgn U oy
PIgiwgigol yuad ¥y 9 LS

S5 Ol 835 2,1 el G Ssmgn Sl sy Gl
G Jbe 5l G Histesise bt 5L lis Lo
ropbel 0 0l G SSsnsn b pistewsise Lptun)
AE Yoho slocel ) g ,ille uplocl 5 uggely Y
(ROCHE, ) RNA zl 5l oS SaS a4 celo YY
kel J5 GRNA oussle o5 5 G, 3ok 9 Germany

3 Co-culture

YA

O S 4 ol )5 il a0 0 ks o PCR STy
a0 e S YO 5 addo ) Sue 4 4z 0 A0 w@ads
30 2l Al e 5 4l YO o 4y 4z 0 VY g aads ) Ouw
A plml Az B VY 0 ad s B lejoas

AL b bauglul T miS e el
Higewsigol piuc)

aalllans o )00l Siisnrg p slossm 586 o)z 52
ooliitul (S5 ma by, Sl Histewsise bytun) 03y 9, 2
BHI ot oo s, 1 Hjsomssisnl i) 5 551 a2 a2
ol Jbg uizmen s ools e &l BHI s 4 5]
5 amela Y usheol o3lisd Siismsn e Sl
oo SS9y b Sl S 3o bame 3 o K0 gl
S el Y Gt ) s s o0l S s Jls
Sy ey e byl oo 4 4 bapyT 51 il e Ve
3o ciad ools 18 as 0 YV I Sl [93leSTl yo g adlsl
IV L il OD) a5 56 a4y bage,5SL el ¥ sgu

jabs.fums.ac.ir


http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2020.10.4.22.8
http://jabs.fums.ac.ir/article-1-2467-en.html

[ Downloaded from jabs.fums.ac.ir on 2026-01-29 ]

[ DOR: 20.1001.1.22285105.2020.10.4.22.8 ]

JiJgdamwgigo briss 33 )3 ygpml SSigng » 3l

s i
¥4 liee ¢ e)w|rb>db|wmwﬁw,i){)l;@ | \Q |

05 Ol nl 5 peizmen ols (i ) 6 0l 7 palS 45 00
@ bae lo Gals eSS lay els ulu 0 5o hly
INA 05 o Histwpisol ad 6 5Sh Jlail o Jeso 05
by 2ol 2l ) Gliee B o ¥ slacsla 0 4S5 ,5ba 005
oy Rl T lade cpl celo VY Sl g (Jg 05
Lawslae jo ¥ cele joinlA 5 hly pIcA 5 aw o olo
PICA 5 F el jo 0,5 Tag als bl Vol 4 cwalls
A el ool les |y ole GEelS o ity o alS Y L
Sols ol ¥ g eSS hly PICA slogs (Lo ol
Sl plas by Geals plpy YdnlA 5 aS Jb o oS oy
lapley e 52 p3slKe Ssmsn oib 350 58 rizpan
oS Sl ol b () loged) wel e 4y el L i gl
S 55 001 IS 55 595 321y 3B (2 yons S 0
slcels )0 4S5 sbay cwils hly 5 oo O Y5 ]

o5 6le ol Slass ol 0,5 lag LalS S sdiges 4

Shald pbsl L cuS 5l oolawl b CDNA s s g 105
splc hly sloyys iS5 Glp V Jgas ;0 00l S8 slo sl
oolatwl >l J S olgieas I6SIRNA 5 o oolaiwl inlA
S 4 o 5 cile ax,0 20 sles ,o Real Time PCR .o
a0 Fe gl VO Soe a4z 0 A0 4o S YO w@d o V-
0,5 alxil 4880 ) Dae 4

@obel Julxs

Student’s t- (g Lol (yg0;1 5l eolitwl b odwlwwsds glaosls
as,3 a0 ol P<e/+0 g aud,5 18 T 50 tests

6L e adlassyge slap; ea> anb sl
D all ey (Slojeny (iaSly ST Histemgipel riue
DY Gy oy 2050 Slapss plod azly aslllaes 50 (saysm

() Ss) ogsinlA g plc

SObp Iadder

5ODP 5 o j9 5o Sisinmsisols it 5 25 16STRNA 5 iNIA 5 hly PICA (clocys &Y pama 5,585,250 -} S

Ole ol las ]y zals pln ¥ a0V 558 sloyylo; jo pICA
i 3 A YF g A F lacels winlA (5 6lp ol el
OF a2 Slp Ol e liee eize 0wl Vg VO
gwgd S jgbbas (P <e/e V) 0g plp VYV Cel o j550s
oVons L) Ol sy adllasd g 10 genl Sy
oy Jywiad bl lo rals el g ails e 350

w5 15 56 cow i plcA g hly

jabs.fums.ac.ir

GASL Vo pg s gl iy 3 Jols ks
G Samgy b oead  Hled  isewsisol v
319 5 gl
Mgl SSgmgn oS ol Glad o e Sl s
el YE g A F Y clacels |5 g,y Luslol
() loged) P <e/e)) 058 oo danfllans jg0 sla iy oyl LialS
Slod Sl Y 5l Gy PICA (5 4 bgs o (b (25 o it

Y214



http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2020.10.4.22.8
http://jabs.fums.ac.ir/article-1-2467-en.html

@ WA Ol [ £ oplad | oo o | iy (S350 o ke s

[ DOR: 20.1001.1.22285105.2020.10.4.22.8 ]

mhly mplcA “inlA

32 0 puslsl 5 gy g 7Y pusbeol (oS smgn b lerd cod ilizie slacels ;o anlllaes j50 slagys Gl Sl =) Hloge
(P <11 el ons 5YLei IBSIRNA L3 s J 255 )5 oS &y gl

5w i Jle aiz BLOYYF) ool ol LS5 sl
S A Ced Hisbewsige Lyt &S an e
oy Gleyd gz eolaiulsge LSL""—;J%G:-"T
ool 0al 5158 Gl S Sism il 4 Cand (551
Cazr B (Sl slacaglis S5, b YY)
polie G, S Bim gly war b Siign Bl 1l
Szl glacuglio ojgyal (T sboay ol aily il
slcisas Copde o Mk (w8, 5l S oleea

yay.

Uled 9 ) Sl
Listeria treated with b.megaterium
2
b 9 0
0 l T T
I
-2 -1
-4 "y
-6 5
-8
-10
mhly mplcA “inlA
Listeria treated with b.laterosporus
2
— 1 -
0
R 0 |
2 |
&b -1
AN
& -2
c
S -3
P 4
(%)
5 -5
(%) -
g 6
= -7
2 8
3
K]
S
[=
5
[a]

- ’ 3
e olge 5l aliie 58k 6L S fistewsio b tu
ooyl jsas cajlae (o glos S jgbay a5 ]
0aiisS (5 ke SO aS sl 399 yinnd (6 Loy Jule (5551
S9>g (\) Cnl ml:> wl.w? 6[&05; 9 u‘)La.u o Loam
2 eraze olpl j0 xSl 1ol lags)lS
el 550 ol 5l (b iz bt 5l (60 g0 929 (izen

jabs.fums.ac.ir


http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2020.10.4.22.8
http://jabs.fums.ac.ir/article-1-2467-en.html

[ Downloaded from jabs.fums.ac.ir on 2026-01-29 ]

[ DOR: 20.1001.1.22285105.2020.10.4.22.8 ]

JiJgdamwgigo briss 33 )3 ygpml SSigng » 3l

W44 Olies [2 g)w|ﬁ>Ju|a&§;ﬁwj¢yw@

Mgl g dgwed M sbar ol plas I hals
Sy eals e ;56 ¥y pg slans Ol 9, axllles, ge
S o cplwws s 15 5t cos pleA g hly slayyy i
g L Soamgn LSy locdale l asdllas opl jo a5 col
A oolal 545k

JeoligiSY 5 950 5o 000yl aslllasly Slalllas (S 5 bl
Oygeo anlllas ;o al NlYA (5 cwngisy (e GRalS el
Gl JwlbgiSY Y- Ve Jlo jo o) Ken g Deng lawgs a8 3
Higogise byiud p3S5 mle 4z JB Hebay olie 3,
Ere 50 Sl slaplal plo 4 o ales g (5155 oo yo
2l w23, SladewligiSY g 5l e s, VAl (L6
b Do layeSE MRNA Clasisn als el
(FlaA) 538 (AMI) ol Y5l alezsl 1ijatnsise
B byl s (INIA) A 0 JU ol (HIYA) O sl i
(YY) (P<-1-0) Wb 2sS § o 035, blis ,o(INIB)
peo S hIYA 5 angs 0ol (618850, O (5l s
lic U ogd oo 0dsi (6,551 Lawgy oS cl date susS ol
058 Joisiew 4 655 95)9 Sl g 00,5 Jize |, STy
DONg dxlllas ;3 «pilo dalllas 5l Jol> gl G35, (YY)
56 o CICCH257 oo, lidly msheaslisiS (o Kan
Sl anb @l onlple () cali hly o5 ol ol
Sl fistewgiso bptue) Bd> n JsbgiSY slodygu
el 3 (5 e

bt 2L 3dsd b Sismg n pedlSe G2 Ftes 31 (S
0o ol Glls Sl o eadarslis oS oo
595l 41 g S Gl el el o ST (2L ]
05, 51y 4S5 b Cusl FDA 00l 0590 (g 251 oS
oolawl olad olge Cato jo bjeiS i o L L
Sgmg 2 o JwlisniSY oS Conl sas Ll g4y 09 oo
32 Bslen Jolss (B slee 039, )58 9,50 (giluaige b
St s codled Jls ol wils A8 lje (Sl
0O Hisheesise byt aile Guslidgasl Guslinlisisy
e 05 b aimen (Y0) sl sddb S
Sl g ewn L adss Gk 5l e LMy ushenlissY
oddosls las hge ;5 5 bl lulpd o (Sas
(Y9) el

jabs.fums.ac.ir

S35 2 S92 Sl az STV ) widlior grkae (2L S
ol 4285 00 Wi GlaSSgn Sl olelid g Gialan
hslem s See Jloe lp oz slaghs) olobid Ll
WS oo S3b |y Atz A Cighe J7US )3 5 039 mye
2 e STang n @ )5 GoaiSaly SleS b 5 (i
(YY) el L“’Q] 509 ol g 6Bk ‘LaaoT 0080 (y yiwd
u‘g...cc\a cJ.._‘>‘ LSLQJL"‘" ) as @L@;iu}uﬁ).: (Ko 03;
‘.»‘)lo 491)3) d)..a.n OJHSW}CU 9 @L.\.c J.a&a
slge as 0ly3 bled 5 gl e 4y 45wk bo_walowlazSV
oSl blir i S o 8 eolilsge ( olié
1s Sl 5 oSl sladnl adg e 4y sl SKaSY
g Sedllwl (Juiwl (60 STy (g0 waibe (05,5
SLSSsmgn ojeml eizmen (T)) Cwl (s ST
oaly Hlas wladss a8 )5 )18 slofig azgid e b 10 g
22 olge w5 @Yb Ced b o gl G SSgngn oS
plgs 5 s Bl e & izren )ls bonalig 9 (29,50
arg ol slge g5l 8 Glaawgy (b o ol gl YL
Sdgwgp 90 5l dalllas ol jo .ailos,S Cdz> 595 a4 |y (0l
Sl po e usbesl 5 ugigemis 7Y sl )09
AL o @l mee O35k 69y 2 ol SlFl om)

A oolaiwl ietiwaige b piucd

Seigmgy a5 ol Hlis asdllas ol jo 5 olo Ol s b

g.,.cla Yf 9 A ‘\c Y (SLQ;A.CLA ).) Quj)}.».w5).:y )‘o)s.;...ﬂ
Ol 2l (p iy 0gd oo axllaes 50 slayy (Lo GelS
F o alS aS og Jlewd celi YY1 o PICA 5 4 bgsse
A0 5 hly G5 ley ul jo Guizen Sl Glis |y gl
2 k0 05 bae ol GielS (peS oS g Jrals
S ysbas o INA (5 o jifstawgisel i 5 S| JLasl
}‘u“i. (;5 ajS Lu L;,.mlfﬁlﬁ \ Ql}_:.a\‘ 5 Y seels 40
Dy50 10 Cyizmed duw LS Bl V4 Jlade pl cels VY
stelie Loy gl lagyles et 55 pg 5180 Sy b
hly o5 &2 O (5¥ 9 yiacd (S 65 (5005 05 (5 (59, 2
iy ket 3 G A 9 F o slacels o a5 g ebay ciils
)5 o Liels S caiges 4 Coms ol Glo plp Vg ¥
A0V G slagle; 0 PICA 5 6l oo Sl o

yavy



http://journal.fums.ac.ir/
https://www.sciencedirect.com/science/article/pii/S0032579120302340#!
https://dor.isc.ac/dor/20.1001.1.22285105.2020.10.4.22.8
http://jabs.fums.ac.ir/article-1-2467-en.html

‘_‘()’_ 1749 ;;L;M)~|za)u|rn o | a iy Ko St p s alme

Ublen 9 1) Sl

[ Downloaded from jabs.fums.ac.ir on 2026-01-29 ]

[ DOR: 20.1001.1.22285105.2020.10.4.22.8 ]

ool ULM.AJ ).._‘>‘ uLﬂ...Q.?u dj ! odmral.?ul )...QS )L))B.H.u‘
sl g olse adsi o QYL 2yl 5 ol o5 ol

18 (29,80 2D g dhe

Sge3 (6 S A Ol o pol> saslllas laadl 4 az g5
oupbel G Sh aile gl S Sgmgy a5
G byl @y ax s b g s Y Jushewl 5 o0 1
wile Spop eanl o o5 aiies B byl el
5 @0 el Bilas 5 Lo )l5 Cqz o uglinlissy
5B 5ol gadlllae )3 955 18 )1 ey 550 I3
L eheslen syl e p LSt ol pSeia
O3k S S n e 5l (S Olgied Histespisel
ol 2l b sl 20 e Sl 4 ame 5 2138
ebld @ 5l (Ko g e Gilas Sex bt
Glodign (o5 owyp dap] pedplie G eunlSe
9 Sgrastl Cuaglie (slagy) S92y a5l 10, gpul Sigug
5 0% 099 0 gl ol Heesl lulpd ey cSls uisen
ool loas] sty pole garllls mlt ool bame
2 Histesgisel yiacd 558U 2yl 5 IS5 ] p0 oS
bl 5 e R Lusleol G SL by gpar
23,5 Lo pde o S g Y

S0y98 g Sl

055 asbisbl 5 AOVY - AFIIAN Yo o oS L alie oy
olBiils jo 0uls gl 5 Lgan wliiog S saass 2SO
el otz Al L o5 4y oMol S5 Sy psle
1) 097 dlosas i CSlie sty oo p3¥ 095 (Batng
ol (Sap psle oBtils pulidiog See (A OLSE
S el gy nl (S ST g plnil o S8

&b ol
los 55 el 1 _ablie i a5 5T gmd ks

G355 52 LSes 5 RUIZ Lawgs Yoo Jlo o glasdllas 5o
goolel slalis ;o Ly (6551 by (59, 52 el S
g +If slackle o> aS wisls lis (Ready to use) & pae
F10g olpe a0 655w, pals cel sl 5l as,s <10
Jolre b il 45 w05 slertn Ll 9,0l w0 e
i b asdllas nl zls (YY) 0o adlsl olae slge 4 o)y
L 5 yol> saddllas ,o aST> ol Jlssen yol> sasllae
o J.._‘>b (.SLQQ) OL"’ w&ls ‘))3.....»‘ LsLa‘S""ﬁ""?)" )l oslazul
ol odpuny SLSN & istwsise bytad 6581 5 Lo
Highewgize bytus) lawgs INB 5 NIA aloz 3| ol ]
Shiee sl sl 5 epasls & el ol
alises J}‘).a 5 o LJ.{M 9 “MJ"‘fGQ )‘).9 OQLE‘L'LML))%
i sl (ol slaE ) ele 13 Gus ofgar «dgae
Highewgize byteed ljisie lp al> e gl (TA) 0
aS raes Rl 5l ales Cod)b allss oo b Siigg
(YY) 09 o, ¢ DENg aslllas 5l Jol> a5 aslie
&3, » INIA g plc hly glayy i saxe Oldllas o
odw; OLSl & patemsipo byt 6581 23 bom U5
oan 3 TEMOIN Lawgs oaliplol gaslllas ;o dloxjl.conl
Lyiad GlasiSL 5l S as sl ools Las Ve oA Lo o
o Ol 955 5l 658 (2lissben Jeily &5 Ssimgise
ouls b slayamlige jlxo INlA 4 plc slayyy ;o wols
9 r L ARRV4 JLAAJ e L)‘)ls.oﬁ: 9 Riberio (Yﬂ) .\3»)9.3
oeSY 95555 55 g 5l olialdsi (s S gl Al
NEYER o LQQT C"L"' .\.\.»_>|o).s uaJL> JUSTpTY )| 0l 4\.]9)."
Bl jo S en G aigS el as ol flis iy jo g cuts
Jlie 50 (658 0ai o5l S (g (g STl el b i
ol 85 805 5155 o] g e wgeme i Slap3sily
a3 ge hals glosg; slo ol 4] b ] (Sinz 419w
S ssbar (F0) 05800 o1 5230 by b 2uld) )0 055
YY) el sl S5V (glags 55T (55, sob; Slalllae
G;LA).: 9 t.?i“"f 9 @‘..\.C O‘}A Cxio jo 00).'2....5 )9104.‘3 (\H\
‘_gl.&bu,uj,l...ul.: S99y Sldlas Ll u)?.wsn oolarl Lbu] )l

jabs.fums.ac.ir


http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2020.10.4.22.8
http://jabs.fums.ac.ir/article-1-2467-en.html

[ Downloaded from jabs.fums.ac.ir on 2026-01-29 ]

[ DOR: 20.1001.1.22285105.2020.10.4.22.8 ]

JJsiwgigo bpims 33 )13 gl S Sigug »3 I

e e e ]
WWAQ Oline [£ o jlat | s Il | 4 iy S5y s pske abome L2

References

1. Shivaee A, Shahbazi S, Gholami A, Masjedian
Jazi F. Investigating the prevalence of resistance
genes in Listeria monocytogenes isolated from food
and clinical samples. Medical Science Journal of
Islamic Azad Univesity-Tehran Medical Branch.
2019;29(4):322-8.

2. Buchanan RL, Gorris LG, Hayman MM, Jackson
TC, Whiting RC. A review of Listeria
monocytogenes: an update on outbreaks, virulence,
dose-response, ecology, and risk assessments. Food
control. 2017;75:1-13.

3. Pombinho R, Vieira A, Camejo A, Archambaud
C, Cossart P, Sousa S, et al. Virulence gene
repression promotes Listeria monocytogenes
systemic infection. Gut Microbes. 2020:1-14.

4. Ryser ET, Marth EH. Listeria, listeriosis, and
food safety: CRC press; 2007.

5. Osman KM, Kappell AD, Fox EM, Orabi A,
Samir A. Prevalence, Pathogenicity, Virulence,
Antibiotic Resistance, and Phylogenetic Analysis of
Biofilm-Producing Listeria monocytogenes Isolated
from Different Ecological Niches in Egypt: Food,
Humans, Animals, and Environment. Pathogens.
2020;9(1):5.

6. Bierne H, Sabet C, Personnic N, Cossart P.
Internalins: a complex family of leucine-rich repeat-
containing proteins in Listeria monocytogenes.
Microbes and Infection. 2007;9(10):1156-66.

7. Camejo A, Carvalho F, Reis O, Leitdo E, Sousa
S, Cabanes D. The arsenal of virulence factors
deployed by Listeria monocytogenes to promote its
cell infection cycle. Virulence. 2011;2(5):379-94.
8. Ramaswamy V, Cresence VM, Rejitha JS,
Lekshmi MU, Dharsana K, Prasad SP, et al. Listeria-
review of epidemiology and pathogenesis. Journal
of Microbiology Immunology and Infection.
2007;40(1):4.

9. Radoshevich L, Cossart P. Listeria
monocytogenes: towards a complete picture of its
physiology and pathogenesis. Nature Reviews
Microbiology. 2018;16(1):32-46.

10. Hall M, Grundstrém C, Begum A, Lindberg MJ,
Sauer UH, Almgvist F, et al. Structural basis for
glutathione-mediated activation of the virulence
regulatory protein PrfA in Listeria. Proceedings of
the National Academy of Sciences.
2016;113(51):14733-8.

jabs.fums.ac.ir

11. Mansouri-Najand L, Kianpour M, Sami M,
Jajarmi M, editors. Prevalence of Listeria
monocytogenes in raw milk in Kerman, Iran.
Veterinary Research Forum; 2015: Faculty of
Veterinary Medicine, Urmia University, Urmia,
Iran.

12. Coelho C, Brown L, Maryam M, Burnet MC,
Kyle JE, Heyman HM, et al. Listeria
monocytogenes virulence factors are secreted in
biologically active Extracellular Vesicles. bioRxiv.
2017:210906.

13. Abdollahzadeh E, Ojagh SM, Hosseini H,
Ghaemi EA, Irajian G, Heidarlo MN. Antimicrobial
resistance of Listeria monocytogenes isolated from
seafood and humans in Iran. Microbial
pathogenesis. 2016;100:70-4.

14. Hamidiyan N, Salehi-Abargouei A, Rezaei Z,
Dehghani-Tafti R, Akrami-Mohajeri F. The
prevalence of Listeria spp. food contamination in
Iran: A systematic review and meta-analysis. Food
research international. 2018;107:437-50.

15. Akrami-Mohajeri F, Derakhshan Z, Ferrante M,
Hamidiyan N, Soleymani M, Conti GO, et al. The
prevalence and antimicrobial resistance of Listeria
spp in raw milk and traditional dairy products
delivered in Yazd, central Iran (2016). Food and
chemical toxicology. 2018;114:141-4.

16. Mansouri-Najand L, Hamzeh Aliabad S, Fatemi
N.  Molecular Identification of  Listeria
monocytogenes in Raw Hamburgers from Kerman,
South-East of Iran. Journal of food quality and
hazards control. 2017;4(4):109-12.

17. Komora N, Bruschi C, Magalhées R, Ferreira V,
Teixeira P. Survival of Listeria monocytogenes with
different antibiotic resistance patterns to food-
associated stresses. International journal of food
microbiology. 2017;245:79-87.

18. Shi W, Qingping W, Jumei Z, Moutong C, Zéan
Y. Prevalence, antibiotic resistance and genetic
diversity of Listeria monocytogenes isolated from
retail ready-to-eat foods in China. Food Control.
2015;47:340-7.

19. Osman KM, Samir A, Abo-Shama UH,
Mohamed EH, Orabi A, Zolnikov T. Determination
of virulence and antibiotic resistance pattern of
biofilm producing Listeria species isolated from
retail raw milk. BMC microbiology.
2016;16(1):263.

yavy



http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2020.10.4.22.8
http://jabs.fums.ac.ir/article-1-2467-en.html

@

WA Olin | £ oyl [ s b | iy (S o5 pole Al

Ublen 9 1) Sl

[ Downloaded from jabs.fums.ac.ir on 2026-01-29 ]

[ DOR: 20.1001.1.22285105.2020.10.4.22.8 ]

20. Brown ED, Wright GD. Antibacterial drug
discovery in the resistance era. Nature.
2016;529(7586):336.

21. Oelschlaeger TA. Mechanisms of probiotic
actions—a review. International Journal of Medical
Microbiology. 2010;300(1):57-62.

22. Deng Q, Shi H, Luo Y, Zhao H, Liu N. Effect of
Dietary  Lactobacilli  Mixture on Listeria
Monocytogenes Infection and Virulence Property in
Broilers. Poultry Science. 2020.

23. Kunishige R, Kano F, Murata M. The cell
resealing technique for manipulating, visualizing,
and elucidating molecular functions in living cells.
Biochimica et Biophysica Acta (BBA)-General
Subjects. 2020;1864(2):129329.

24. Dong Q, Zhang W, Guo L, Niu H, Liu Q, Wang
X. Influence of Lactobacillus plantarum
individually and in combination with low O2-MAP
on the pathogenic potential of Listeria
monocytogenes in cabbage. Food Control.
2020;107:106765.

25. Ehsani A, Rezaeiyan A, Hashemi M, Aminzare
M, Jannat B, Afshari A. Antibacterial activity and
sensory properties of Heracleum persicum essential
oil, nisin, and Lactobacillus acidophilus against
Listeria monocytogenes in cheese. Veterinary
world. 2019;12(1):90.

26. Van zZyl W, Deane S, Dicks L. Bacteriocin
production and adhesion properties as mechanisms
for the anti-listerial activity of Lactobacillus
plantarum 423 and Enterococcus mundtii ST4SA.
Beneficial Microbes. 2019;10(3):329-49.

27. Ruiz A, Williams S, Djeri N, Hinton Jr A,
Rodrick G. Nisin affects the growth of Listeria
monocytogenes on ready-to-eat turkey ham stored at
four degrees Celsius for sixty-three days. Poultry
science. 2010;89(2):353-8.

28. Phelps CC, Vadia S, Arnett E, Tan Y, Zhang X,
Pathak-Sharma S, et al. Relative roles of
listeriolysin O, InlA, and InIB in Listeria
monocytogenes uptake by host cells. Infection and
immunity. 2018;86(10):e00555-18.

29. Temoin S, Roche S, Grépinet O, Fardini Y,
Velge P. Multiple point mutations in virulence genes
explain the low virulence of Listeria monocytogenes
field strains. Microbiology. 2008;154(3):939-48.
30. Ribeiro SC, O'Connor PM, Ross RP, Stanton C,
Silva CC. An anti-listerial Lactococcus lactis strain
isolated from Azorean Pico cheese produces lacticin
481. International dairy journal. 2016;63:18-28.

31. Kumar S, Devi S, Sood SK, Kapila S, Narayan
KS, Shandilya S. Antibiotic resistance and virulence
genes in nisin-resistant Enterococcus faecalis
isolated from raw buffalo milk modulate the innate
functions of rat macrophages. Journal of applied
microbiology. 2019;127(3):897-910.

32. Orihuel A, Teran L, Renaut J, Vignolo GM, De
Almeida AM, Saavedra ML, et al. Differential
proteomic analysis of lactic acid bacteria—
Escherichia coli 0O157: H7 interaction and its
contribution to bioprotection strategies in meat.
Frontiers in microbiology. 2018;9:1083.

33. Jeon H-L, Lee N-K, Yang S-J, Kim W-S, Paik
H-D. Probiotic characterization of Bacillus subtilis
P223 isolated from kimchi. Food Science and
Biotechnology. 2017;26(6):1641-8.

jabs.fums.ac.ir


http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2020.10.4.22.8
http://jabs.fums.ac.ir/article-1-2467-en.html

‘ ‘?]’J ’ Journal of Advanced Biomedical Sciences | Winter 2020 | Vol. 10 | No. 4 Rajabi S, et al

[ Downloaded from jabs.fums.ac.ir on 2026-01-29 ]

[ DOR: 20.1001.1.22285105.2020.10.4.22.8 ]

.Original Article ]

Investigation the Effect of Spore-Forming Probiotics on the Expression of
Virulence genes hly, plc, inlA of L. Monocytogenes

Rajabi S?, Darban D?, Rafie Tabatabaei R?, Hosseini F*

1. Department of Microbiology, Tehran North Branch, Islamic Azad University, Tehran, Iran
2. Department of Microbiology, Faculty of Medicine, Iran University of Medical Science, Tehran, Iran

Received: 21 Sep 2020 Accepted: 29 Dec 2020

Abstract

Background & Objective: Listeria monocytogenes is known as a foodborne pathogen that causes
disease in humans. Also, due to the emergence of drug resistance and the formation of
biofilms in the environment, there is a need to use new methods such as probiotics to combat
this bacterium. This study aimed to investigate the effect of spore-forming probiotics on hly,
plc, inlA virulence genes of Listeria monocytogenes.

Materials & Methods: In this study, L. monocytogenes serotype 4b strain isolated from human
abortion was obtained from Microbial Bank of Iran University of Medical Sciences. Bacillus
laterosporus (PTCC 1486) and Bacillus megaterium PTCC1656) were used as probiotic strains.
Spore-forming probiotics were co-cultured with L. monocytogenes at different time points.
The expression level of virulence genes of L. monocytogenes was assessed by real-time PCR.
Results: The greatest decrease in expression under the influence of Bacillus latrosporus was
related to plcA gene after 24 hours of treatment with 6 folds. Bacillus megatrium had the
greatest effect on hly gene, so that at 4, 8 and 24 hours after treatment, its expression
decreased by 4, 7 and 5 fold, respectively.

Conclusion: The results of the present study showed that both probiotics had an inhibitory
effect on the expression of Listeria monocytogenes virulence genes and the inhibitory and
therapeutic properties of these probiotics should be considered.

Keywords: Listeria monocytogenes, Spore-forming probiotic, hly plcinlA genes
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