[ Downloaded from nsft.sbmu.ac.ir on 2026-05-06 ]

olnl 2188 glvo g 4045 pole aloxo

8-804 Sloxis NPT kol ¥ o loid (ppozs Jlo

SLblw 5yl pdle Jals Bud b pucd (pwoldS 3dg 0 p ol pl 09 GBS S gurgy 4]

¥ . Y Y £ - \ .. .

Ol Rl e Olyd i Qs (S pale oKisls ( lie rleo g adss 0aSidls (giS olide zle sludw olades gl ( olae b.L...a 9 pole 09,5 )

Ol eolyes ol s alﬂ Sy pole oBadls 29,10 pole axly (2138 lio 5 pole 09 - ¥

(SN ERNVY) r.;"' >_§.w).» f}l.c oKisls “5[1\..&.& @Lw 9 LA IRURREY ‘)3.&'5 5.‘..&.: @L.o 9 6‘4_1;\&3 uLLa;u 5 gl H] “Slliu': @L...p 9 ‘«:51.: 05; sl :JM‘ 0 g -Y

MOrtazv@sbmu.ac.ir : S iUl Cuny .l ! oyl 565

ul);l ‘u\)e‘.\ ol 2 dd W) ;...;).» r:5lc oKisls ‘@"‘\‘ eL...a 9 AJJJU suSlisls ‘)5.....5 Lﬁ“’\": CuL...a 9 A_g‘s*\.n.\.v.l C)LL..Q:U e [rovens) H| ‘Lf‘l“\'c énL...oj |°9J'° uLa...a:u 5 05; sbew! -f

VE-YIVIYO iy G

AARRVARVAR SRt PR G

° .

ools ylias Clidos aas oo &) ladl jo (3elS g 4 Jood pae Sl 0 aS ol gl 955 (5 5lews SO STl (s Lo HERT T W

Shde 4 M o181 jo Coodl dloul 4y JolB S5 009, ;0 bbay 5y 00 ¢ Sl 6L®.\.¢.:—|J5&Ja.u&).|o 3 B Sgmgy a5 ol

ol yor 4y (S TLgkedey digms a5 upbelislTY a5 S0) (o SS90 w55 QLIS (ovyp Soo b 0 agh s

5 el (gl lasig Sls e 5o ol slecisus nll

ool b SSgmgnl)l joa> pos 5 j5a ;0 LSS, b jlesd 5l am 5 13 o] slaaiity g (oldS iy bgle tgigy g Sgo

(28,5 )5 sy 0,90 ELISA 4 SDS-PAGE 5,585 25Ul sla b, 5l

ooy g 000 (oldS g axivns poldS slaoiiy jg,0um 4 0B Sl 4 bl L5155 slaps BT aS sl las clisle;] s slaaidly

039 b slaasty @izl Jol> (JsSUse sli g o g 0 b Sigmg )l jea> ;0 SKSgng p Al 4 (295 4 odxe slap 3T L

25l (Sl plilers 039, 2 (oo Sl 45 092 Gl Sl (J5SIge

S sl cel (Sen L SSgng il Heax s lnl ep S SSangn bale a5 sl las agh cnl mls 36 A

S Lyl SLLe Lo o (FaniS clabln

ol 5eds 000 (Sl g lo ¢ oS (8IS laSiiguag 1 « Ssms b 2l W39

Odsn slrosiledl ol laoginl (nl ot Sijgisel 5
9 039) wdxe Slajllgy 4 o 45wl elislS
85 Al pan cage wnl cnl s pslie (]SS4
WS (oo ddgi 1) Sjgigen] sladiing 4t ;0 a5 0sd e
M)
ooly] g ails 92y a8 slagles 5l glem ol
laols” o 51 B3 p90 ()8 ded 50 Ll yas SSp
ol oy slp | (ody, cuw! sae ) Koiliakos g

U)‘ S ol 099y U‘ )J)B.»a.' FUWALY BRIt )lscb 6)LM

loans ;5 sad ool Sliiss Jg canl yob Ly (5,bos

doNio ©

bl a5l (oS 3 S5 kel uslds
ﬁji‘.u).? oé‘yb QLQLS Ja.wy 04 Q.Jy LngbuMys).:
Sl Gosldgz> (6 ko SO SLles (5 le .l (Triticum)
S5)lsS oS blss ;5 it T-cell oas Jlab 5l 5k as
Slew cnl 5o Glosg, oz ol Jole (noldS 5 ool
A o8l o 55 O s 4 (ghlewm ol (V) bl oo
Ale e o3l cpl (28,5 18 oyme j0 5l e g 0,10 0
@ bl laasy 09 o sl ol il Wle (5glS
478 GylsS oiws slaml g Sz b S50
oo Sl 1 gl aS S e sl 1) slasgiol g g oo


mailto:mortazv@sbmu.ac.ir
https://nsft.sbmu.ac.ir/article-1-3640-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-05-06 ]

OSed 5 (635 03 dabla /o 10U gy ol egr S50y oY

S Slgise 0395 )3 (29,50 Jol pae A )3 Wgd oo
5% 039, sy ,See (S19,55L Bl Sl (g 5lo Jolgs
S8 T @dle 2ol 5 (55lom dgne 4 lg o Lo ]
Gh9) Se SFaman sbaJeSe b oo adss wles Sl 3
ool shls die sy oo cnl 1 el (Sloys S
5oy dalllas i ol oK go0iiS maliss 5 lgllas
B pao 45 Sl 0ol Ll b SCagmg w b le o o (S04
Sk (@l Gl s ol cge b Ssng
o (ghoal oliwd (lagiuly walass g SzgS 039, (oo 55l
6xSL 5 Kee g Orlando (VY OF) el
blre 5 pd3425 alS |, Lactobacillus Rhamnosus
S ol las Gl Samgs (ol @l W08 oy Shge 009,
Wik g 039 (ble &Y plSoviul (ol 4 ;06 6 5SL (xl
039, 4 poldS 5l ol sods asios ldawin ol 5l g
Loty ool 0y95 5 (2ol Loy (pl S (oo s 25 ol
(10) 5,5 o0 & jg0 009, bl

Pl ole slgiagy 5l glan FeoF JLo )
@ g |y o) pue GlaSlsmgn (cisusedle 9 (60 ,Sles
sya> a5 Cwl oalds ools Hlis sele Olalllas il SLS!
sladshe ciS laze ;0 b Sisngn od) 2w slasle
Ol 058 s xS nl o Shee 2l czge Loy o
o5lg Guglielmetti 4 Taverniti = ¥Y-VV Jlo o wlal
g oNjd sladobe (35 atine lp 1) SSsmsnll
S sbml 4 ;0 oS W p ) e L (Jobo (sl
SloSSgmgn b oSSgmy nllh @dly ,0.007) 09 Gbjae 5o
L o) oy (295 ladobe 5w jle Jld e
U5 e 4 a5 Sloj 45 sk pl5 oylae by (o 5
V) d9doe Glime Cumdy Sgagy cxge 99h Bpan
SSamanhl sl eslital (Y- YY) (LlSen 5 5590 293
S SL Glo oaiy SRl carge wesle J3iliul LS 5o
W ol Jyame CoheS 5 yeess 08 Gl 5 S5
2 Sy n &5 RIB e Gl crlple OA)
ol el a5 Shle gilen @Dl a5
Sigemp S g ) S S plyie 4 eSSy nll
Gl S igmg 3l ookl Sl ol agh 1o 0ges colaiul
llS slaniy man )0 ol Glaciisng il LS )0 s
Ollor lr e JoSo S i 4y ol (Byme 2y
el G39lS ol (2188 Slge B pan o) yo (Shb

(el Sl aslez 10 (golewm ol Ead (gosolii ]
Sl i LU 55 Sl g0 5 033, 45 (51l
Olpl il ool aseiie aiidS 5l 5 elS (LS ol e 4
Slidos 2l gladle by o3ss (e ol (nl 1 5
S ol U sloely g g ko b 0550 40 (gO0xe
O 395 ol Jole s 48 45 jabylan (F) ol a2 5
SIS )0 d97se bl ol slalis Brae 5 ke
a5l po e 1TV B /F sga IS e a4 il o ME
5 Solen ol iniee ) O 5l 5 wdlie Yo (s 5les 2
e glag a5 bl (o oy 4 cdrwgy Jl> 0 slo,giS
Ay Jl 5o g)ler S il ol sloesgld g paiS 5l po s
J& 50 ol ol 4 Mo 0181 e (IS 5k 4 el
(1 sl s & Olgicee OF S 5l a5 eag Sl
pore T Gl euiS 3luoslel 5 wdss sla g, yewss
o)Ll oad S Lelse sand 51 conS 55 b g o jloms 4 Cornd
Oblew onl lp Sleys (g, ks o> J j0 (F) o5
U ol bl o 35l5 51 6 )le Y guammo j1 pglis ooliciul
(Cross contamination) blate Sogll JJs a4 col (Sen
ot 50 05 sl Oliee 2 3515 3y b 6yl e 0
Qs G 993 pl a5 il il 89>y oldé DY game
Caley oleoy 5o (2 eolon cnl & Gl 51 5k
il (6l oDl shls 38 u.15lf 3 6le c;"“\f’ ™5
Sl @l3e SLeS 5 g g)lo oy e po Syl sla A
50 OME s Cad 3l 31 1l (L5168 ps ez pae ralS
Lot 55 45 sl 0l Lt o (B) aly s plool U
ool 15 Jols 3l 009, (SUgmg Se £555 5 Camazr Skl
Sl s ylans glyls o3l goine 5JUT a5 (glaisS 4y
‘_;LQAJ; Coro> S Cawl oolo uL\.M) uu}al} 9 Jl.id
Ol G b clle B g clVl Loy 5T
Sgd oo ol el jl>o god0n jo Lo, Sl Comex
039y Uy See 485 90 Sldes Gb (F-)0)
bl Jobs 4 ol sloasiy 5 (oS 099 51 w0l Szs8
G2l 1) o (ol s dlad b g sisles (605 gl 039
035y 2 ol s b g S 4 Jlail b &Sl b 5w
AY) wieo mals 059, jo 1, poldS slaaics e S5
N
cobe 08les cage SoeS 03y, SUsmgSee
O o)lsnd )0 (Shwsm B> 5 Sz 02y, snlydsh


https://nsft.sbmu.ac.ir/article-1-3640-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-05-06 ]

oY

P e Voad oelas PHEY (65) i 9y yuee
YV Glos o el ¥ ow 4y bglse g al adlol s 5
Lol jo ol (6)leSS 19,88 5 3keSSl )0 3l ol a0
a0 0 sl ;o bolse aupl slacled sy ol
Sol> bolxe g ol 200> adde Ve Sas ol 5 sl
g b ulded sare slaes 3l lawgs sal man poldS
o) ol 6 eSS ol il a0 -V sled jo 00l l8gd
Oh!
SIooolaiwl b onds i g pbb uoldS e
LS nhl Hpao pus g jpa 10 LSgmgy

5 L bl mae p b SSggn Sl oeyn Sua
33 2 s> sladoloe V Jgor Bk wud man cpolS
Sgmgn boldwe jpax o0 alle Ojgo 4 GuoldS
Jskos Yx) - CFU) laSisms b 30 b b (Yx) - *CFU)
Lyl jo ol Kle az 0 YV gl o (ouds Jled ,ue
Hald S S 4 pglhe (e SoS Glsae
P NP COVER S RSP FOVER
S3lelaz (noldS (ggl coiS lapmme 5l 590k sl leslinl
(Y 0) o

9 LS Isgn Sl oy Caz oolitul 550 slojlos Y g
ollS 5 S gmg nl )b

Ssmonlly  Ssmgn  Loeadpas (pollS ol e

oone 559
7 7 e " )
- - N - v
- N - N v
. . . ¥
+ . - + o
N . . . 5

3,5 3529 ol dezg

2oLlS S gl giganl (ygesl
G Jlge Syge a4 lajles 5SS e 5l i) (e 10
b sloslS ¥ o Yo ddlis b oo 2l 5l ooliial b o 5
ol slasie 5 015LS ELISA 5] a5 1 it
LS e 31 J5U1 15+ Jsbo 5 oslitl b o w325 3

0395 b,y dhwgs Bdiged dod o i (g3lwlaz 0als
S8 swyp 9,90 (Competitive ELISA) o8, ELISA

3eslainl b bbacy 4 ¢ SIS Gl gy

SDS-PAGE ;535 2SI

b gy goige o
adgl olge

S S5  (shove sloollig 3 5l ool angd pusS o)
P Sbakde usldsden] bl TY) (o
(255Y g Shotedo 5 oY o Shokede agbde
Olnl ) o S5 S Sl ead 4 ead s
@l Ll —S50) 35 (st 5 e o]
azye ghls St 5 oled SloS s ple (ol
5331 (el a5 o) alEts el
posS (oLlS &l o

g (Lindford) o,98 Sd by, Gub paiS 8,1 51 cpoldS
o itisy ilolar caz lanl o 0k 2l sil o] Ken
SIS e s £0 L )T 1,5 Yo oS o s
BUl gloo jo cels V Cue a9 s bglee (Yoo V) i
2 ol Slaieiign Wb 035 ma (carbline (3% )
Yo Soe g ¥ere ) o lo )b g0 5l soletnl b Sl
s il shaa B0 55 ol gy i ol (2B
VS @ dlols balbwe 5 ol bglxe (doyo V0) gl
eeblie (7o 59y p ol Kile az 0 7o les 3 el
alol> Colblpgm 5 0b Gonks Hle Jolore o (235 )13
3 1lis ol 530 0sLIS (o5l o S el 5|
O 4 Sas golazl o5 Sz o
S gug il antd

o5ekdod STgmn sl S bolse il bSiismg nl )b
o Sgmg n boldue .ol ooliitul g and ()1, ) 5l 9 00
ax,0 4 gles yo aie of jo Ve CRFUMMI cdale o
oolawl b s g 0l Jlad 8 (aBo Y+ o ) of sl
Pl 5 3 U g 0d 0051 (s sy L T sloo 2 plo S
28,5 18 o le ax e A sles jo o sla Ll
Shesle 56 ilodbd e » o)l ST olabl g
S Al 5l g b o0lictl ST MRS casS Laoea
Silse (o9 Solen Lalyd o ol S il a0 YV gles o
M) 0,85 0 barome 59, » ok 2
ool (55l mudn

JER N R PR S SR,
P e ¥ 3 o (Yo (e 00) Sl o
YV Gloo o el ¥ Sue b g ol adlol balbe 4 s
A (6,8, o Sl ,ebeSTl o ol Sl ax o
Wllo S bole 4 Dlindgnd made )5 (oo V) o
Jsloe 51 oslizal b Jslxo PH o o ablil o (5,18


https://nsft.sbmu.ac.ir/article-1-3640-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-05-06 ]

OSed 5 (635 03 dabla /o 10U gy ol egr S50y of

L 0sdlogkS ¥O 5l Semmly (Js¥9e 039 b (2lasil )l
LSy b slend 5w iy slaail dal ol (yLis
spa> oy GHomb Vs iy sl e
L slaail sl corge LSSy n LU 50 bSisms nll
S 5T as b las o & Cod (6 5 ol JsSUse 3
oobeol sl alools (LS Y S o el 51 S5y i
9 b Sgmgn bolesd Geized 5 Gilon pan LY S

el g SSsngn LS o e SSgg nll 9l
2 il 51 S e Sal

\voKDa JEEE
WWYKDa | ;:..:.
| ey
o
AoKDa | e
faKDa | ke
voKDa w
yoKDa .
v-KDa | ! _
k A conia® . I ,,,,, e e

51539250 ] o 5Ty il

(F) S gmg prpls oldS (V) gy bond man (poldS (V) o> uolS (V)
*) ‘&35.:.,51,._5_\)L5_+»_2¢J5:.35ﬁ+f=l>' Seolds (@) «Sgmgutig bodd pan oeolds
SS9 it S grag ks g 0 L ool e allS

120 H
100 H
80 A

60 A

o S8

40 4

20 A

SDS- 5 55 » ylesd 51 Sy 5 5l 055,800 Y
Slp sl owlegs 5, 5l asuls gilulas 5,994 2SI PAGE
51 sl ST k_gll.f_—> Sy b oolaiwl lausl 6)’.:.@1&.;)
A oolaiwl Image J l53le 5
Gl ki g 4y 5005

Sy0 9 gl IS b aw o Bl la)les 51 S e
s oolaiul sauis cax t-Student 051 5l value
badl e
9 )98 30 BOSWawgy Swdoiigy callrd ow)y
529995831 J5 3l eoliiwl b S gmg lyly s8> pue

alidee sladiged oad (3lulaz 55585 2SI 5 ) JS 5o
oldS el a5 el o 0l Lis SDS-PAGE Lawsgs
oad pan oldS 5 (O wb) Sgmgplbr gy
US55 a5 jshilen ol (8 0ib) K syl +oSK s ot
e W ¥ s 00 g yiem g 5 ollS sl aseie
Qj;lﬂo 51.5 Yo G Yo O O] ‘5191]9.@ 009 S9dos aS Cewl
S5 slejlny b oot wan cusbls Jlo ol b sl

LT

o S E R E R i e f e e

:-E-'l':-'l'}'l';'l'}'l'}'l'}'l';'l‘;'l‘;'l‘;'l':-'l'}'l'}'l'}.a. ;

1 2

3

For]
b
Foimz]
b
Foimz]
b
Foimz]
b
Foimz]
b
Foimz]
b
Foimz]
b
Foimz]
b
Foimz]
b
Foimz]
b
Foimz]
b
Foimz]
b
Foimz]
b
Foimz]
b
Foimz]
b
Foimz]
b
Foimz]
b
Foimz]
b
Foimz]
b
Foimz]
b
Foimz]
b
Foimz]
b
b
Foimze]
4

5

()]

Image 3 131 o5 5 oslisiad b o 51 5mel 5 05ogheS B0 J5Slse (35 59 555895501 5 59 laagiy sloasly s JIS ¥ S
L odd pan (polS (F) «Sigmg pl )bt Sigmg utpls L',g_ol.,,lf (0) «Sgmgpt g, b oads man (oldS (F) «Sigmg ptpls noldS (F) Ly, b oads pan ollS (V) pls poldS (V)
(P<0.05) el o sire (5 Lol WS (gosimsylis calizes Sz g8 By > . Sigurs bt Sigung 555,


https://nsft.sbmu.ac.ir/article-1-3640-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-05-06 ]

A WY ol & o)lods qomiomn Jls ol 2lié glio g 435 pole aloxe

Ol ohs Ve il b plis il Sl e 4 006 (58
IS e sl asys Al G S cel Jyo ol caiog
Jpa> pas g H9a> 0 SSgmgn b oead)les sladiges
195 oole )3 g wsgy ;i3 (nl 5l e 4 3B ST sg 1k
Y olid L L i LS ol ogdle ad il ons
o20lIS glaaiy 1Y 5l iy a5 sl ol stlls oLS
oty Sl oo, WA Gl Gl s Ssmgn boedd e
L Sismgnhl jeax ;0 Signgn b osd ean (polds

0392 GslloglsS ¥ 5l 6 5 omb (JoNge (j9 sl

>30 kDa

9 )90 30 LSWgwgy (Sidoligy cadled owyp
ELISA 31 oolisiol b b gg 1l youi> pis

@57 SN Lo adiged Sy ek S5 ) Gibo

ol 53,5 15 i sla L 5l aslial b Jlgie Sy
Oedlogl S Y g Ve ol b slas sls egi g0 jloslaul b LIS
el mls elalpy ¥ USs o aS jghailen ol sl
oo, YA 5 F s sl oad ooy las ELISA

slslisy boood pan (polds 5 el poldS (saiges

<30 kDa
b be

b b bc

]
B
o

b c He

r \E&\ i
. o
" 2 RN
-~ L RRARAY
RSN
3
. N
a oo
o]
N
RSN
e
N
c C o
d RRRARN
o]
e N
RSN
AR e RARY
TN RSN
o B o]

2 3 4 5 6 1 2 3 4 5 6

<3kDa

d

d b c
f e SN
o8 [
1 2 3 4 5 6 1 2 3 4 5 6

S5l sl auoys 5 ysillogles ¥ o Ve ddlia a5 b Llié ;205 L lgie oypmal il 5l oolizd b cpolds JsSge Suis ¥ S
ELISA )l solaiwl b oo

[ SSsa et Ssmapptenolels « [ Seipmantilian b oad ot cusbl « B Somapt onoklS o [] 1ian b ook oudin ppolds < ) 3L

Sl ST o e b ool eeds ol
PS-1+0) ol Joins (s o] GBS sominselis il SasS Gg >


https://nsft.sbmu.ac.ir/article-1-3640-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-05-06 ]

OSed 5 (635 03 dabla /o 10U gy ol egr S50y A5

e u5,5 @l g sl ELISA § SDS-PAGE . Lii Cilises
Sges )3 Ol ST 5l Siml (JoSdee 0o b slaniy
oS og bjled plo 5l il SSsnll s>
0d) yuf g Jlad juf o8 de a5 Canlonyay cpl (gonimslis
09 9 ok o)ls slacdabie dasiisng nll (o9
oa;;iJ LQ;L&HSJJ A...u) 9 Q)S.La.c Sgufs A LQUT (5’5.1.»)
L Sesmgnhlh soam 50 L Ssmgn 5letisn ©yad g ol
L. casei sbSismgpl,b 3l eolaiwl «(Y-V)) | Ken
ooyleS oiws o ,Slas 3 cge gl 8 L ool Jled e
Ul 1y el ol e liioee ol s alisle;] sla ige
155 ol (SUgeag Som o Shoe oelats )0 b STSsis 1k
OhlBan g 1jsalll ogh wlwly (VF) ails, s 53
oJ.JAJ &J‘J‘ 45 o MRNA LS)A‘J" U'Jﬁ"ﬁ’lfﬁ"ﬁ‘“" om).\f OL"’
oBiws o Slas dgugy ,o Jm! Lol slap il 51 S
(V0) 35,50 Loty 58 (515
SedeBon Colld 1 i slagiegn (S 0
Rl g 58 Sl osn; Sl 4 Ssngn slag St
B. Loly lo,Slsashe 5 eolinal (Y++0) oLKen s
lodg, mean loj ,o B. animalis 4 B. longum  bifidum
oS glaisS ay wiad ol 5l ySasS izl s cge (noldS
L oad led ladiged a4y Cosd Sl (JsSse (359 sl
sya JLVVE) oeny S Gragh j0 uizes
» L. acidophilus 4 B. animalis ool Jlsd e slbo Jglu
5 Sole Sgmgp slas KL (SutdoSg p slacllad
6L 5o ol oanlbné la sk (yoe58l Ceul sad
SedsEon o8 Gl s wd, GRlEl e
ol ladig 48 oz (TY) ol ok slocSiigng »
B el 55 005, 10 sy £45 0 4 codre (53l5g, peaan
Sales 325 ) 1ol (565 laslaig JolS7 5ok 4 Wil
X 0 by Stbo ghles o 1 0T el slogl
Se ey el moe cnl @ (Sliws lp 65978 el o>
55 B S sl oS sl a1y sl slaaty e
SedsBan 3, e (il 5 ogdle b SSgmg pl )k 45 ol
Sllgdl sbmy! 5l sty ooxbas ouiiling (saY slowl ol
o)‘ﬁé ‘su.bjfm.ﬁn.\“ss‘o 6)..59l> tj.s))_l—‘ le.ibcwlaj
Loy ogdioe Jate blre slodole mhw & bbSiisns

- e
S Sl sy ST Sy S8 035, 9 S ol
Sls plaS 2 5 WS o (S5 65k susS ol ol 5
039) (29,50 Hsld s (lje (Sdle 3 Gl A
i lsS olEis gl jalis ilize glas Shae glls xS
a4 SaS g Sesl ows bl o Sl 390 9 LS
ol 0y 50 00 adsi glapeyT b a5 0l i 5 oy
i oduzen sl yo i gy pan Glp a8 il oolaie
il oollae g 0¥ oy o o yd ohng 4 lasljoumg S
a9 ol Sy a3 Shes S Cur L SL
s By e Sigam p 4 biges a5 Wb 5ls pldsdse
ok 0590 acadplin a5 ol sl oyl Slagims (YY)
) 5 09 oo o] 0 St S5y oz se 5 s S e
O9,° SLetadplie joa )0 b Sisng n Sds Ned 9 e
2 e I 05 ead St slas St sl
oS gug g oo Jlad yeé gl Johos 3l ooliiasl sl (slaJLus
o (29,500 Hold Jolas mela Sz (2o JoSe Dlgae 4
oai b i b sl sl oad olgiiny  LblsS
O M Ghlew loys Ho LSS gumgn 3l colaiul cle
039y 3 (@95 ol Jobss 58y G 5l s 4 S
Sla b (pl e B iz o2 9 Sl (Lo () S5
Sfles S e SlS S Bds 5 S o wde
pea 5 LSS (S e lsS o g ndilidsk
oolainl Je alox 5l pluST o S sesl oo sloiwly
I oeolinal cle iz op (V) CaslagiSL ol
Stk (gboer Oloys )0 LSiigmg n JLS 50 SS90 215k
0 ,Sles dguge 50 dude oals Jld e o Johe pl Ulg
‘_;LQG...'L: w.a:lf 9 ‘5>‘\) QS"’M‘ oKiwo p...la.u ‘Lﬁ&u}ujf
(VF) Sl S5 085, 5 (ssSem Sl o522 5 e
s Sy bgls a5 ols Lt yol imgdy 5l ol b
Loy ool o (oldS sl g 0 4 0B ) eg
ol s siis J 855 Glaaiy & has 5 o8 gy
L oo pap poldS [l a5 cole Kol iagh
w2y LSS nll Hea> pae g jeh> 0 S Seng
Wgdb oo (3l laosilendl (Jsge (59 s gme a8
olayl 4 oyles plo & Cond (g ion Gl 4 00lIS
eosesl ol @l nl Wad has 3SzsS JsSse


https://nsft.sbmu.ac.ir/article-1-3640-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-05-06 ]

oY

2 2 4 bSEamanllh e Sl ol
ooy SLI1 4y (5155 olSiws Codls g 039, (SUgeag,Soe
R 43 e slag 93l o il Bran 45 (laisS 4 o
g 25155 slagslen a4 M oAl 5 el s
Las g y0,le5 oliws o, Sles S5 g (Froul olKiws pulais
Ol Ghashy oal @S el oad ol gi5,See ke Jolus
@ ol o Signgnli-(Ssngn JoSe 45 wad e
ol lizl 51 o o a5 conl (i (bl JoSo S (lgie
Mo ol 4y ol po b oS 5 5 alflas Dyg0 4
g2 delys STl 4 Mo ()l lere

33 LS Sgmgn a5 sl Glis ragh (nl 5l Jeol> gls
e ol G SRS 4 0B b SSgs LS
sy 2 L Syl & 0p wales Sl ol
ol 438 90 Slain slam sl adg Bl e pellS
bl sl sk » uollS laniy o5 151l
S olas ol Gaion ol iz oo OIS (o0 (6 S 9l 039,
2 Wl bslss ofis a4 (oosr SloSisasn OlslE Uy
el @l aazg bools plis 1) (ualdS Coen 205
Sl 5l STho Glhlews (992 (olas 4 4255 b (5o
Shs g 5o (Sl 5 (pBiles] Sldlls ouiyT o o8
wolbe gladsw Ll s beSe odg ez
98 plol ol JolS a5 50 Hige SloSiigngn

o References

1. Green PH, Cellier C. Celiac disease. New england journal
of medicine. 2007;357(17):1731-43.

2. Shan L, Molberg @, Parrot I, Hausch F, Filiz F, Gray GM,
et al. Structural basis for gluten intolerance in celiac sprue.
Science. 2002;297(5590):2275-9.

3. Malekzadeh R, Shakeri R. Celiac disease in Iran. Tehran
University Medical Journal. 2008;65(2):1-11.

4. Tavakkoli A, Green PH. Probiotic Therapy for Celiac
Disease. Journal of Clinical Gastroenterology.
2013;47(2):101-3.

5. Sainsbury A, Sanders DS, Ford AC. Prevalence of irritable
bowel syndrome-type symptoms in patients with celiac
disease: a meta-analysis. Clinical Gastroenterology and
Hepatology. 2013;11(4):359-65. el.

6. Wacklin P, Laurikka P, Lindfors K, Collin P, Salmi T,
Lahdeaho M-L, et al. Altered duodenal microbiota
composition in celiac disease patients suffering from
persistent symptoms on a long-term gluten-free diet.
Official journal of the American College of
Gastroenterology| ACG. 2014;109(12):1933-41.

7. Collado MC, Donat E, Ribes-Koninckx C, Calabuig M,
Sanz Y. Specific duodenal and faecal bacterial groups

WS o0 655l 2l ST ez 5l elidan ol
SrSolr Ol 9,8 o ) Skl ggph 5l a0 g
S5k 5 ez J pol gk 5 o5 Sl SO LG
(B. longum ¢B. bifidum, B. lactis ) ,xSUgouan 44w 4w g
[EPSew] ;.\4‘5."5@ liso 6[.0445.“: 9 Lib:\a; éo.?u aS o eolazwl
S5 i gedl slas 2L (nl 0 ,Sles S5t 5 2158 o0
oLl laasitn 4525 )0 g n UlE Rl cage g
20,5
b SSsmgn LS 5o LSS nll 5l yol> Gaios o
Ml} w‘)s‘ 9 é)il.o.c Ogadl g aS ol eolawl
s 4 B a5 Gl 4 0,5 bSSangn 63Wsn
V9o 39 b slaaig o 5 pllS slasig i
W8 Djgo ae) (nl S (SBRe% O5SU AD by Sl
30 LS Samgp LS 50 lSigug b 5l solatwl Ll w!
B zge Sl j3 (Ve V) Gl 5 (5590 oo
ol Gl g SCisngn sleods) 5 yuess &8
4 0A) Sl odd SSgmgn Conle )3 L SSgmg n G0y

ool Jlde Jolo ;0 99250 die DLLS 5 au) oo S
o2 9 &S oo oo Sgan p G laie 4 065 b SCSgmg
00,5 Cdadle Lgllasl J4|9.c ﬁl).g 5 Lm_i».as.u”.: )’\ i

Cnlyr odle o9 o o (Slooss (albl crge 4 (slaisS 4y

associated with paediatric coeliac disease. Journal of
clinical pathology. 2009;62(3):264-9.

8. Di Cagno R, Rizzello CG, Gagliardi F, Ricciuti P,
Ndagijimana M, Francavilla R, et al. Different fecal
microbiotas and volatile organic compounds in treated and
untreated children with celiac disease. Applied and
environmental microbiology. 2009;75(12):3963-71.

9. Collado MC, Donat E, Ribes-Koninckx C, Calabuig M,
Sanz Y. Imbalances in faecal and duodenal
Bifidobacterium species composition in active and non-
active coeliac disease. BMC microbiology. 2008;8(1):1-9.

10. Di Cagno R, De Angelis M, De Pasquale I, Ndagijimana
M, Vernocchi P, Ricciuti P, et al. Duodenal and faecal
microbiota of celiac children: molecular, phenotype and
metabolome characterization. BMC  microbiology.
2011;11(1):1-21.

11. Olivares M, Castillejo G, Varea V, Sanz Y. Double-blind,
randomised, placebo-controlled intervention trial to
evaluate the effects of Bifidobacterium longum CECT
7347 in children with newly diagnosed coeliac disease.
British journal of nutrition. 2014;112(1):30-40.

12. Klemenak M, Dolinsek J, Langerholc T, Di Gioia D,
Micetié-Turk D. Administration of Bifidobacterium breve
Decreases the Production of TNF-a in Children with


https://nsft.sbmu.ac.ir/article-1-3640-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-05-06 ]

OSed 5 (635 03 dabla /o 10U gy ol egr S50y S

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Celiac Disease. Digestive diseases and sciences.
2015;60(11):3386-92.

Francavilla R, Piccolo M, Francavilla A, Polimeno L,
Semeraro F, Cristofori F, et al. Clinical and
microbiological effect of a multispecies probiotic
supplementation in celiac patients with persistent IBS-type
symptoms: a randomized, double-blind, placebo-
controlled, multicenter trial. Journal of clinical
gastroenterology. 2019;53(3):e117.

Laparra JM, Sanz Y. Bifidobacteria inhibit the
inflammatory response induced by gliadins in intestinal
epithelial cells via modifications of toxic peptide
generation during digestion. Journal of cellular
biochemistry. 2010;109(4):801-7.

Orlando A, Linsalata M, Bianco G, Notarnicola M,
D'Attoma B, Scavo MP, et al. Lactobacillus rhamnosus
GG Protects the Epithelial Barrier of Wistar Rats from the
Pepsin-Trypsin-Digested Gliadin (PTG)-Induced
Enteropathy. Nutrients. 2018;10(11).

Taverniti V, Guglielmetti S. The immunomodulatory
properties of probiotic microorganisms beyond their
viability (ghost probiotics: proposal of paraprobiotic
concept). Genes & nutrition. 2011;6(3):261-74.

Barros CP, Guimaraes JT, Esmerino EA, Duarte MCK,
Silva MC, Silva R, et al. Paraprobiotics and postbiotics:
concepts and potential applications in dairy products.
2020;32:1-8.

Molaee Parvarei M, Fazeli MR, Mortazavian AM, Nezhad
SS, Mortazavi SA, Golabchifar AA, et al. Comparative
effects of probiotic and paraprobiotic addition on
microbiological, biochemical and physical properties of
yogurt. Food research international. 2021;140:110030.

Lindfors K, Blomqvist T, Juuti-Uusitalo K, Stenman S,
Vendldinen J, Maki M, et al. Live probiotic
Bifidobacterium lactis bacteria inhibit the toxic effects
induced by wheat gliadin in epithelial cell culture. Clinical
& Experimental Immunology. 2008;152(3):552-8.

Giorgi A, Cerrone R, Capobianco D, Filardo S, Mancini P,
Zanni F, et al. A probiotic preparation hydrolyzes gliadin
and protects intestinal cells from the toxicity of pro-
inflammatory peptides. Nutrients. 2020;12(2):495.

Belkaid Y, Hand TW. Role of the microbiota in immunity
and inflammation. Cell. 2014;157(1):121-41.

Zendeboodi F, Ejtahed H-S, Gholian MM, Mortazavian
AM, Sohrabvandi S, Khorshidian N, et al. Beneficial

23.

24.

25.

26.

27.

28.

29.

30.

Effects of Inactive and Non-Viable Probiotics on Health.
Journal of Mazandaran University of Medical Sciences.
2021;30(193):125-39.

Cuevas-Gonzalez PF, Liceaga AM, Aguilar-Toala JE.
Posthiotics and paraprobiotics: From concepts to
applications. Food Research International.
2020;136:109502.

Brandao LR, de Brito Alves JL, da Costa WKA, Ferreira
GdAH, de Oliveira MP, da Cruz AG, et al. Live and
ultrasound-inactivated Lacticaseibacillus casei modulate
the intestinal microbiota and improve biochemical and
cardiovascular parameters in male rats fed a high-fat diet.
Food & Function. 2021;12(12):5287-300.

Nakamura Y, Terahara M, lwamoto T, Yamada K, Asano
M, Kakuta S, et al. Upregulation of Polymeric
Immunoglobulin  Receptor Expression by the Heat-
Inactivated Potential Probiotic Bifidobacterium bifidum
OLB6378 in a Mouse Intestinal Explant Model.
Scandinavian journal of immunology. 2012;75(2):176-83.

Pyle GG, Paaso B, Anderson BE, Allen DD, Marti T, Li
Q, et al. Effect of pretreatment of food gluten with prolyl
endopeptidase on gluten-induced malabsorption in celiac
sprue. Clinical Gastroenterology and Hepatology.
2005;3(7):687-94.

Shakerian M, Hadi Razavi S, Khodaiyan F, Ziai SA, Saeid
Yarmand M, Moayedi A. Effect of different levels of fat
and inulin on the microbial growth and metabolites in
probiotic  yogurt containing nonviable bacteria.
International journal of food science & technology.
2014;49(1):261-8.

De Angelis M, Cassone A, Rizzello CG, Gagliardi F,
Minervini F, Calasso M, et al. Mechanism of degradation
of immunogenic gluten epitopes from Triticum turgidum
L. var. durum by sourdough lactobacilli and fungal
proteases. Applied and Environmental Microbiology.
2010;76(2):508-18.

Francavilla R, De Angelis M, Rizzello CG, Cavallo N, Dal
Bello F, Gobbetti M. Selected probiotic lactobacilli have
the capacity to hydrolyze gluten peptides during simulated
gastrointestinal digestion. Applied and environmental
microbiology. 2017;83(14):e00376-17.

Shigwedha N. More than a few LAB alleviate common
allergies: Impact of paraprobiotics in comparison to
probiotical live cells. Journal of Biosciences and
Medicines. 2014;2(03):56.


https://nsft.sbmu.ac.ir/article-1-3640-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-05-06 ]

Iranian Journal of Nutrition Sciences & Food Technology 59
Vol. 18, No. 2, Summer 2023

Effects of native Iranian Probiotics on Hydrolysis of Wheat Gliadin with the Aim of
Decreasing Celiac Disease Symptoms

Zendeboodi F, Molaei Parvari M?, Mortazavian AM?, Sohrabvandi S*

1- Department of Food Science and Technology, Faculty of Nutrition Sciences, National Nutrition and Food Technology Research
Institute, Food Science and Technology, Shahid Beheshti University of Medical Sciences

2- Department of Food Science and Technology, Faculty of Pharmacy, Tehran Medical Sciences, Islamic Azad University, Tehran,
Iran

3- *Corresponding author: Prof, Department of Food Science and Technology, Faculty of Nutrition Sciences, National Nutrition and
Food Technology Research Institute, Food Science and Technology, Shahid Beheshti University of Medical Sciences

4- Prof, Department of Food Technology Research, Faculty of Nutrition Sciences and Food Technology/National Nutrition and Food
Technology Research Institute, Shahid Beheshti University of Medical Sciences, Tehran, Iran

Received 6 Feb, 2023 Accepted 15 May, 2023

Background and Objectives: Celiac disease is an autoimmune illness that occurs due to the body intolerance to gluten
protein in humans. Research have shown that probiotics can promote health in people with celiac disease through
regulating inflammatory processes and hydrolyzing peptides in the small intestine. The present study was carried out to
investigate ability of a mixture of native Iranian probiotics (one strain of Lactobacillus spp. and three strains of
bifidobacteria) with their paraprobiotic cells in hydrolysis of gluten peptides.

Materials & Methods: Gliadin protein mixture and its peptides before and after treatment with probiotics in presence
and absence of paraprobiotics were analyzed using sodium dodecyl sulphate-polyacrylamide gel electrophoresis and
enzyme-linked immunosorbent assay.

Results: Results of the experiments showed that human digestive enzymes could not hydrolyze gliadin peptides and
gastric hydrolyzed gliadin was well decomposed by the probiotics in presence of paraprobiotics. Moreover, low-molecular
weight components achieved with no toxic effects in celiac patients.

Conclusion: Results of the current study revealed that the mixture of native Iranian probiotics in presence of their
paraprobiotics might play protective roles in celiac patients.

Keywords: Viable and non-viable probiotic cells, Wheat gluten, Celiac disease, Gliadin hydrolysis
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