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Introduction: Cancer is considered one of the most significant causes of death worldwide.
Probiotics are living microbes that play a significant role in protecting the host in various ways.
The aim of this study was to investigate the cytotoxic effect of Bifidobacterium bifidum cell
extract and supernatants as probiotic bacteria on the Adenocarcinoma gastric cancer cell line
and analysis of Fas, P53, and Bcl2 gene expression.

Materials & Methods: In this experimental study, the cell extract of heat-killed and
supernatants Bifidobacterium bifidum was prepared. The cytotoxicity of cell extract and
supernatants on AGS cell lines was evaluated in 24, 48, and 72 hours using a cytotoxicity
assay. Moreover, the P53, Bcl2, and Fas apoptosis gene expression levels in the
Adenocarcinoma gastric cancer cell line were analyzed using a molecular assay. The collected
data were statistically analyzed using one-way ANOVA analysis with the Graph Pad Prism
V.8 at the level of significance less than 0.05.

Results: Supernatant (pH = 6), then supernatant (pH = 4), and then cell extracts of
Bifidobacterium bifidum were able to reduce the survival rate of the AGS cell line in 48 and
72 hours. The results of gene expression by molecular method also showed an increase in Fas
and P53 gene expression (p < 0.05) and a decrease in Bcl2 gene expression (p < 0.05) in the
adenocarcinoma gastric cancer cell line compared to the reference GAPDH gene expression
after 72 hours.

Conclusion: Supernatant of Bifidobacterium bifidum with, respectively, pH = 6 and pH = 4,
could induce apoptosis in the Adenocarcinoma gastric cancer cell line. So, it seems that
Bifidobacterium bifidum has potential uses as a probiotic for pharmaceutical applications,
including the prevention of gastric cancer.
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Introduction

improve the immune system. Bifidobacterium
bifidum, a Gram-positive anaerobe found in the

Cancer is a major global cause of death,
with gastric cancer being the third most lethal
(1). Risk factors include Helicobacter pylori,
Epstein-Barr virus, high salt intake, smoking,
obesity, and family history (1). Treatments
include  surgery,  chemotherapy, and
radiotherapy, but patients may experience
irreversible complications (2). Probiotics, living
microbes, play a crucial role in protecting the
host and have gained popularity for health
promotion (3). Studies show that probiotics can
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mouth, ileum, colon, vagina, and cervix,
contributes to gut homeostasis through immune
system modulation, pathogen elimination,
antimicrobial activities, metabolite production,
and intestinal epithelial barrier regulation (4,6).
The specifics of Bifidobacterium bifidum's
beneficial role in generating anticancer
properties stem from their ability to produce
short-chain fatty acids (SCFAs), which hinder
the growth and maturation of cancer cells (5,7).
This mass-produced SCFA, namely butyrate,
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propionate, and acetate, also aids in alleviating
inflammation, a major risk factor in the
development of cancer. The exploration of
using Bifidobacterium bifidum as a therapeutic
agent for cancer treatment holds a promising
way ahead (3,7). Some studies indicated the
efficacy and enhancement of cancer
immunotherapy due to the potential of
Bifidobacterium bifidum to generate antitumor
responses (5,8). The aim of this study was to
investigate  the  cytotoxic  effect  of
Bifidobacterium bifidum cell extract and
supernatants as probiotic bacteria on the
Adenocarcinoma gastric cancer cell line and
analysis of Fas, P53, and Bcl2 gene expression.

Methods

The standard probiotic microbial strain
Bifidobacterium bifidum was cultured in an
anaerobic medium containing gas. The
anaerobic medium was incubated at 37°C for 24
hours and then standardized to half McFarland
concentration (OD = 0.08-0.13). The probiotic
culture medium Bifidobacterium bifidum was
centrifuged at 13,000 rpm for 10 minutes, and
the supernatant was passed through a 0.22-
micron filter. The resulting supernatant was
divided into two separate parts. The initial
supernatant had an acidic pH of 4 and the pH of
the second supernatant was adjusted to neutral
(pH = 6) by adding one normal sodium
hydroxide (NaOH). To prepare the probiotic
extract of Bifidobacterium bifidum, the test tube
containing the bacteria was centrifuged at 5000
rpm after being removed from the incubator,
and after discarding the supernatant, the
sediment was washed three times with PBS.
The human gastric adenocarcinoma cancer cell
line was obtained from the cell bank of the
Pasteur Institute of Iran, which was cultured in
cell culture flasks and placed in an incubator
with 95% humidity and 5% carbon dioxide at
37°C. Ten microliters of cell suspension and ten
microliters of trypan blue were put on a neobar
slide, and the number of living cells was
counted. The plates were then put in an
incubator for 20 minutes. During this time, the
formazan crystals dissolved. After that, the tube
was vortexed for 5 seconds and kept at room
temperature for 5 minutes. 200 pl of chloroform
was added to the tubes and gently inverted. The
tubes were placed at -20°C for 20 minutes and
then centrifuged at 12,000 rpm for 15 minutes
at 4°C, and the supernatant was discarded. RNA
extracted from control and treated cells was

loaded onto an agarose gel, and the quality of
the extracted RNA was measured by NanoDrop
(Thermo Scientific, USA) at 260 nm. Finally,
one unit of DNase enzyme was added per
microgram of sample to remove (genomic)
DNA and heated for 10 minutes at 65°C. In
order to examine the expression level of Fas,
P53, and Bcl-2 genes, a pair of forward and
reverse primers designed for real-time PCR
were used in the AGS cell line. The GAPDH
gene was also used as an internal reference
gene. For this purpose, 0.5 ul of each primer
pair, 5 pl of Master Cyber, 1 pl of synthesized
c¢DNA, and 3 pl of water for injection were
added to each micro tube, and the heating
program was set. The collected data were
statistically analyzed using one-way ANOVA
analysis with the Graph Pad Prism V.8 at the
level of significance less than 0.05.

Results

Supernatant (pH = 6), then supernatant
(pH = 4), and then cell extracts of
Bifidobacterium bifidum were able to reduce the
survival rate of the AGS cell line in 48 and 72
hours. The results of gene expression by
molecular method also showed an increase in
Fas and P53 gene expression (p < 0.001) and a
decrease in Bcl2 gene expression (p < 0.001) in
the adenocarcinoma gastric cancer cell line
compared to the reference GAPDH gene
expression after 72 hours.

Conclusion

The supernatant of Bifidobacterium
bifidum with, respectively, pH = 6 and pH = 4,
could induce apoptosis in the Adenocarcinoma
gastric cancer cell line. So, it seems that
Bifidobacterium bifidum has potential uses as a
probiotic for pharmaceutical applications,
including the prevention of gastric cancer.

Authors’ Contribution

Conceptualization, Methodology,
Investigation,  Writing—  Original ~ Draft
Preparation, Writing— Review & Editing,
Visualization, Project Administration: HH,
Formal Analysis, Resources. Data Curation:
FA, Validation, Supervision: AS.

Ethical Statement

The study was approved by the Ethics
Committee of the Islamic Azad University of
Shahre Kord (IR.IAU.SHK.REC.1401.120).
The authors avoided data fabrication,


https://sjimu.medilam.ac.ir/article-1-8223-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-12-07 ]

falsification, plagiarism, and misconduct.

Conflicts of Interest
The authors declare no conflict of interest.

Funding
No funding.

Acknowledgment

This research is the result of a dissertation
in Microbiology, which was conducted at the
Islamic Azad University of Shahre Kord. The
authors of the article are extremely grateful from
all of the people who cooperated in this
research.

g_$'<‘:'}.’- (ﬁ}lﬁ a@db 4.1»

VEr 3T/ e


https://sjimu.medilam.ac.ir/article-1-8223-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-12-07 ]

o0 (onlis 1 o 9 ObSuinila ki

VoFY-fYYA P-ISSN
YOAA-Y\Y0 :E-ISSN

JIUMS

08y 5 30 3 Pgvbeds 20! wiSlgutude S gud g 33 COUL gw g (Jolw 0 las i
Si999T Sy i B 3 ol 9 ouro Gl g S J gl

T eSlg e Moslich i oo Olsod dily

Qlﬁl ‘J;j.g:a L‘Sd)\.w‘ JUT alf.ie'\: Q;J.g.i EEATY L(}L‘ RCEHN ‘J‘L‘:’C"‘“U n}jf‘
Ot 038 s ¢ oDl 15T ol 03,57 g8 oty ¢ SC uals 58Tl ¢85 sms S o jgaT 03 5"

Olpl s S e 038 e dorly ool 513 ol (5 5SS g Sl S0 "

ol

alio OleMb|

1055 Slams )15 Son S s 1 355 gr 51 Ol ol o 53 055 0 o i 51 (S O o NS
sz e opl 51 COoe ST s Lol Calises 31 ge 53 O joe 51 blis 3 g 28OS UE Gl bs) b a5 s
5ot Gl Jh 535 (595 » poddy pa S bl STman S S 5 oslas Jobe Comn UT

sy Fas §BCI2 P53 (o5 6T o5 Ol Juowi sas o0

ey o S bsebder (6 7S By s 5 ol b ok aantST (s §las Il ¢ 2 Aalllae (ol 55 1 59 § Slg0
SLOb e 53 sdme Sl Jsls 835 (555 OT UL 5 a5 (b s 83kae Il S BT canlsl 3 s ags
03Uzl L 55 adme b glad sl 355 35FaS 5BCI2 (P53 (550 5T bl 0L O jae i3 5 oy p sl VY 5 FA OYF
bty LT (o,lT 03T 5 Graphpad Prism vol.8 NPlp 3 3l eslinal b eulgiys s g DS sy )

(P<+.00) .\JA;_:; JHo 54 25 Laesls @ b

03kas s sPHZA L CIGL 5 o s PHZE L UL 3 gon 487315 0L sk S 05057 ol 109 31 (SBABL
o odne Ol Jsbo 535 Gl 28 Eol ool VY 5 FA (SlaOlej 55 pakedy oo ST by &5 g9 1 S ST
Bcl2 0 ol zal8 5 P53 (0.05>P) 5 Fas sladss ol Ol il 51 (Sl 55 Js8se sy 4 05 Ol Oljee

33 Zelo VY (L GAPDH o o 05 0L b 4wglie 13 (0.05>P)

o W15 g PHEA 5 PHZ6 L 5 5 s p 50 STl 5 oy S5m0 655 L S v 18 400 9 Sy
Jpmamn &5 Ol o (65T ol 51 i ladllan plomit L Ol g oo el plis 9 55 odne Sl o (slad sk 35 3 550 T I

.:;nl.é.:.»lamowﬂ)\s&)so%ﬂy\&&g)ﬁjﬁ

S5 s p S5 5T cetne Ol 1 ST (SO

sy il g9

VYA L8b 5 F 56
VE¥/ YV il 99 b
VRS YNV i g b

VR 400 LSl & 56

1 s Ok

o3li pb e

(55508 Son 50T 03,5
Ay o S el 308l
(el 15T o8 ils 3 S
Olphes S 42

Email:
al.sharifzadeh@iau.ac.ir

a0 31 (51 Oy 3 ookasn Gl o (Sl g 535 &5 o sl o S oo 3 g5y 0Ly g 5 o 85l 51055 e ¢ o 031300 15 cadla Olzen 10Lkw!
AY-1 0 IVYO) VFoY 3T ot/ Sty ol ol dlreo 55 5 T

BY _NC Qlf‘-“-‘“iﬁj © ‘_n_]}c,&

ﬁ}@‘ Lsi“")" f?lc oRisls J.M:L


https://orcid.org/0009-0007-4158-0207
https://orcid.org/0000-0002-3063-8086
https://orcid.org/0000-0003-4466-0265
https://sjimu.medilam.ac.ir/article-1-8223-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-12-07 ]

bd sl (7557 5 b 51 55 b ST SlaeeS 5 Cel BT
25 55T S eSS oo ekl e s
slaesls .(V+) WS o Jas (ol DL 53 b ju L &S
o 1 g Oy WS e e 2 58 ol
6,8 s sshea oLl oy Pl e w5,
03k 0N s e ol Dby 9 Son Glacs sie
0 B b eSS s S )1 1wl a3
Sslan 03 SlodiS Cliblows 15 035, (29 S
eSS gm0z (VY) dins o Ol 555 I Calies
Pl 28 Gl s 6 o5 s e
e s Mhas 22 555 G lad ke S5 s
Co e 3sd o Oldl 53 035y Obw 8US skl
S rods DY guama 1 Sslize b 3 o S g
Do pan i Srge 53 A4S bl 1) (ae SBT Wl e
0556 8 Al oS blons (slagn 5T o 5 LS gy
23 oo ol DL 2l (VW) das e 215311 Sl el 5
o LS 5 T D 5 g Ao alse g 1B 505,
Coly o Sl iblons Jalse 51 55 cdisloi o Jlab i 1
Dok 3093 poman 0F) L3 F o Olb o zalS
S 5 O3 e b or S G S S
ssba das 2l 1 LT S50 w Codd 5548
G SE a5 T del sl (Fp b
P - ST IT S IR = ST ST} S REFPP gy
(0) &S o Joks Jlab bl 30l 4 1y 150U s yis
s @b il f Fp 0 T o e
039y Obyuw 5> lapg Shodds & Coei Lo ok 57Y
3 ety S haddy Ll el ol odalin
Sl 355 e (Sl s e 0 5 Gl ST
o OV 55 5l o3 Yo 5 058 5l doys Ar s
g 31 g 55 i o g% s o ST ) 035,
Lsd o adi ol Li LS Sblig ey,
ol Comer Ll (Sl LB pstidy o STLobd
oy iy S B VU i U 68558555 5 6 S

Mg Olgea podde po Shokdy Cilimn (slas S

4o
4 by 5558 50 e Gaolb et by
aor Sl oden Ol e ) 53 5 ol IS o8
2l SIS S (S atas Ol (1) Sl Smls
53 odne Ob w555 S 025 e Lol Olgzr ol
235 o kol o o O ol w23 dns
(e e gsie Jolge (Y) 35 0 o gmmme Ol v I (S0
2 oo S o 2B (sl odan Ol L5 55 (S5 5
e Sbsle o ge Suij ¢S 3 Sl ¢ Jule ol
Sleae) e 31 55 esleT slalds 5 oS o ae e
o524 ootan Ol o 31 (B0 o098 o Ol e T o Jladia
il b i i e s (gley (.Li;nﬁ; LA 3
Cnlcodne Ol o 43l (2l (3o 355 e 0 () bl oo
oS Soley &5l A e 55 3l 50 BN 55 (ley
sdze Ol ,w (gl &b 31kl glalays 13 9h 0 03l
Sy (i oo () ol (Gl ps ot 5 L ol
62150 53l 505 035 7ol Lol 6l Ola s (sl olin
4 595 Bl 5 S @it W 505 slas e o
S 5315 ey Y gmne (ol 03,87 Slonbia S5 (slail
Blo o Fopn omen (O) A 13 Soley 2SL
e £ 5 Sl ke (i 0345 Al
ey L5 5 (i 3o 4 jbie g8 b ades O
(B) Cwl g Sl o e Aoy
codnn (5l 5n 55 035 b Sl g 0358 55 (Sla)d o
35 oemen (V) Sl dal s Oyl Oleys » ate 50
323y 5 Slyd cand S Sl odd yadein Olalllas &
O lagt Oleys Aoy T 350 il 5 on op Olajor (Slays
0355 jellaibsn Jalo opipge () as 15,
o ol yo 4y 05 T 45 ockna O oy s
Sz ¢l gl () Sl Gg)ls Caglie g a5 |6
S397 odan Olb s Oley (5 onlin _Slays (slas al
Oloys 5 Cales gla gy 4 L ST s o i
(,:j;w”\:T Sy gois O 5,5 )8 68 Ligy o S 4 O

ol el L;}L.« J.>'\.> Gt L g 609l

VEY 3T/ o3l (S ke oSl alone


https://sjimu.medilam.ac.ir/article-1-8223-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-12-07 ]

v

_jjg'cr‘:ubﬂyj‘;"lm;)sz\

3 MRS broth (Man—-Rogosa—Sharpe broth) «.:s”
Slsa s sl i osls i8S 5 (gl (53158 sl
23518 Sl a3 ¥V 5L S s el YF ke
(OD=0.08-0.13) w68 o3 ki b s 5 23 5
S by s S Lame 3 8 sl
gl s 5ok Sle 455 V0 Do 4 IPMY e s psldy
i onls e 09, See +/YY gld I (supernatant) s,
o I . LI
pH 5 il (pH=4) cusl pH adsl UL, su
5 o &S (NGOH) 5 5 03531 L 93 CSGL 5
S bk S5 5 5 6 e &g (51 A5 o (PH=6)
0355 g 5l 68 sl talaST A 55 bt
3333 5 13 8 s ke 1pM e e 3 5L SO
58t PBS L ad ot gy (200 mle B
A glos 5> 4233 ¥ Ol ds sldiainds O gy (lg yo
5 0luabl (gl el 28 .25 8 1551 8 Sl do s

238 o Do S Tk clags ST OIS Jlob 2

0u%0 Lo ) 93 by Jolo 53 CuiS”

SO 31 Ol bdms p sican 1S53 Gl o I ghar 83,
A3 Vo 03530 3 e 5 4 Ol gl szl ke
Lo 4 b S as)s Y 5 Pen strep Loys ) FBS
e s Gibco S L5 I RPMI-1640 &.i8”
A3 A0 L 5Ll 5o 5 Al el CiST Jghe ciS
o pd YV les 3 (S AuSTes Lo)3 0 5 b
S e SLeSS oy ¥ 285 5SS Sl
V) s S o i
g St gl

8 8 o 53 lad g el 51 227 Lamn it 55
WS oSl lad sk S I shitaay 5 S ails
Ak VBB Y s Sl s e A e S
MY+ 53 Jsho O gl g ol 5 8l51 CiST Lo
5 Ao Mo gy GVl s 03 0 55 5l
255 438 g BBl S Lome e Ve 4

LJK&L‘Lg‘j.-l.i@nﬁ:a-l.i\-lq-dbdjlwc-\;q%}a

5355 53 36 oken G L O 055 87 1 55 Zua sl
Calee gl g (V7 V) Whokd wsls S5
Lajsl L) Dl a0 0B pabds sy Sholds
AT L5 )5 S 585 W e OLSTHT S
b o S Lol (S5 T 4 a5 L 5 it
okl J glize Cale o5 5 o (slaos 55l 5 53 0T 3l eslinal
Ol gets Wl 5 oo b S L sk st & 51 om . (VA) o
S Jes odne Lo 53 SV Clie OB WS
Jlse 5 Shdny ST PH b cov o¥H s
255 S e S hodds (V) 5,5 o 515 sl
Sl s 05 538 oaws 55 T (oo pid il 3l
oot Cpmmad 315 & NK @S 5 g Sollod
Oljos 40 Ll gy i el odBotalie a0l 3T
2T A S o A 5 5 sel LSS5 Sl 5
135 ot i (8 55855, Sl 5 Ol b Ol sles
a,\i;ﬁmu.mfbﬁj%swuutiu“?j\o;})
Sl (sl 5 Az Sad 5,5 o STL ol o
V) A o5 50 5 S s Sl 0y S
5 S 6l By S Loy (Sl I am
o gy O o 5 o 5T 5 2ulS a5 Ole s
o 8505558 ololp g ;5 st Sl o5linl alax |
o (YY) 3,05 O3 g0 Jalse ol o3 FiS ylge 15
5 olae Jolo G BT )y anllae ol
Pk oy S b S Ssngyy S LU, g
S5 i i) 5 edme Ol Johe 555 )
SNl S L s ol el € sy T
5 Olidss Cigls 53 IRIAU.SHK.REC.1401.120
ooy g go5 433 S g oty el 15T oSl (g 55

!

b w9y 9 0‘5.0
(950 Opibungew gl

S Lo 555 50 3 Ml g9 S0 S s
5 g8 0 gnSIS” (slailate S50 I PTCC 1644 o jotid

Los )5 5 ags 03k sd Oy soa Ol mio Sla ST


https://sjimu.medilam.ac.ir/article-1-8223-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-12-07 ]

slos 534283 V0 ke &y e 9 @ﬁ)‘ﬁ@éw 43
laze 5 43 8 55 5L 1pM 12000 5 51 8 sl i 55 F
45 (G @bl bl Ly 5B) adls , Cosa g5, 58
g b BLAN gl g 950} oot 5 Jio Lyl o5
azss Yo e a e s Invert) 0s S 4,05 adb Ve )l
M Loyl 3L 5 amis Sl s 5 A3 8 515 Y0 (glos s
oy g2 :\Jfg“.}l..u a5 F gles 53428510 Soue 4, 12000
Ve gy 4 Sy 555 29) Jgbe 5 235
o 38 Sl liTa s Sl U6l A s
F by j5 aads A e 4 1pM 8000 Lol 2 b 55 il
033 Salgs o) Jgbe 285 plonil 51 8 Sl
QB8 15 m 5 aida 10 Doty O 5 b
A S T e OT I e 5 358 ¢S o S
Sl odizl e RNA s § 8lsl 55 4 DEPC OT
iS5 ML BT 5 oy slas 5 dals b
(Kol Szl go 3) Olys b law 5 o1 52wl RNA
Sl walgns b (6ol gl Y9 2 sed b s
S wmi 3 p 55,5 p sl 4 (55) DNA ol
53485V Do ay 5 43 S 0353 55 DNase o 5T a1y

A 0ls Syl dm 53 20 (gles

:cDNA csl
Cat) LT jgas b &S 5 CDNA iy sl 5
WS Jardly e plas s T eslizad (NO: YT4500
4 Random hexamer primer ¢ =35 K & 5ldis 4 RNA
V/f Jldis 4 DEPC T 5 (UM 50) jds Koo ) lis
b glos ool (Sl 5 Sa W/F olg ona) 25 S
a3 Ve (gles 5342350 Sl 4 03 S el 1 s 9 LS
5 A asliE I <58 1518 sl
s S ¥ ldie 4 x first standardd i i
(MM 10) 35 KoV Lldde 4 ANTP mix (mM250)
M- 5 (U/ul 40) ;35 Ss +/0 ,lais 4 RNase inhibitor
Lol Oss 4 (UL 200) 2y S ) ldis 4 miv (H)
G Sk 0 algh )3 5 Ad el b ghdu ol s 3 &

A3 Ve gles 53 aads O 5 amyd YV gls s Cela

ROl A S Ve I O il 5l s Sa N
bl oy Sladle Slus 5 asu, LS P )
Yoos S Lo 2l S WA 4 e 058
P> o o S hddy S gs  85las 215 S
s LS| gk Vot e sl il 48 glal s 5l ¢Sl
Ol ey g 25 dalllan a3 55 e shos 51 (5 S0 8 2l
4 Pbs 03531 L g5 5 oL STL 8 slae 00y 31 Ok cals
Coge b F T a5 s § 5T oslas sl
Lol Sale 2 4 MTT Jgous 15 Ko ¥ o025 5
LS5 63l 5L 53 (b s el ¥ e w5
Sl g 3T e ol 53 i 03y SIS S
LMTT 555 &5 o slad s (6548 50 3635505
Jousl 5.8 L5 655 500 0l3ley b sladliuy S 0
O 0353 5l g 5438 25l 595 Lame e Szt
A FUS 53 4ids Yo Sale 2 4 DMSO 1y S
35 AE e Ol gladle S e ol 53 288
ooz b gb Ve zpad b b )5 e 5T o o
b badshe 035 0 o ys culgiys s 8 2315 15
Aald lad sl & S ladd ad gl (655 o
AT 05057 Heslinal b OT sl 5 aslons Voo 30 5
52 SPSS V0122 (g T il 5 55 b &S bl

OF) 438 ot g4 325 Ao 33 oy o

RNA g1 sul
S 4l F e 305 5 Ai ) slad shu
S PH=4 L bl e b Hled Cow Cole VY Ol 4
548 Joho gy a8 )5 PHEB b L 5 e
C\;;:.ﬂlg,;)'\Cl;mls\j.ucs.{)”;&,)djbu
( Cat. No.: EX6101 oS L (RNX Plus) RNA
VoMEe o s gl s s 8 aslind
6550 o SlS b s Lol RNX- Plus Jgloee 2 e
OT 31 s 8l U (g 2 Lo V/O g5 4y J shoen puses
BBl (sles 53 4ids 0 5 WSSos b 0 Sue 4 S
S8 TS W (RSN RPL NI P SINP S

0 Ske ay Ao i sd i Sy gul l)Ta 5 il

VEY 3T/ o3l (S ke oSl alone


https://sjimu.medilam.ac.ir/article-1-8223-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-12-07 ]

a4

_jjg'gldubﬂyj‘;"lm;)sz\

05 Olge4s GAPDH 0 3 cpwomas ¢35 & o » NCBI
S35 55 53 e e 4 olisl (5 o
3 s S 0 e el S a3l 2ds S 0/0 lis
¥ ldde 5ol e CDNA 2y S ) Jldie ¢ jolo s
Jssr Gillas ol a5 L3I (s 5 T ds S
SRl 5l eslizal L ecalgys (1F) 43 8 o las ¥ 65led
obls BT (6 WT Ose3T 5 Graphpad Prism vol.8
Pd,u@”ch_ﬂ.mwuwwuwjogﬁsy&

Aiab S L 45 0/00 5l S

5T IS L J e calgine 123 8515 518 Sl
35 5555 S s

:Real Time PCR _iis7s
Fas gl 55 Ol o Olje (o) osBes
Gl i I AGS Jske 35, 3 Bel-2 5 P53
s> Real time PCR bl (sl 7 ot 1 b 8 e,
Gene i3l 5 Lo g b oyl s ol oslinal ) 5)leds J g

5313 oSk 45 b el s JIg 5 1L Runner vol.3.05

odd b (6l eyl Dlaseia ) osled Jou

85 e by g Jlasl gbos | (OP) Jgames Jsb
GAPDH F:5’- GCCAAAAGGGTCATCATCTCTGC -3’ 64 YAV
R:5’-GGTCACGAGTCCTTCCACGATAC -3’
Bcl-2 F:5’-GACGACTTCTCCCGCCGCTAC-3’ 0 YED
R:5’-CGGTTCAGGTACTCAGTCATCCAC-3
Fas F:5’-GTCCTTCATCACACAATCTACATCTTC-3’ 64 Y2y
R:5’- CAATTCTGCCATAAGCCCTGTC -3°
P53 F:5’- TCTGACTGTACCACCATCCACTA-3’ %0 170
’R:5’- CAAA ACGCACCTCAA AGC -3

GAPDH ;Bcl-2 (P53 Fas slso; [Real time RT-PCR s &b ;.Y o3ty J9ia

31 8 ol i s ol S sl
a0 assy |
¥ AR
£Y-0A AT fo
VY Y-
<93 sles 44-%» \

S by Ol T s a2 (P<0.05) 54 dals
s oobas bl Cov glad e 5o (Jobo oS5 i
U8 09 8 4 Sl ok pay S pebidy Gl g
b G g 53 B oS5 O ol Wl 3 il
Jlslme el VY 5 FA lagke ) s VAQT pH=6 4 pH=4
O Comge &S &ged 3l Ble) ICB0 Hldae «ulgiys 55

Ot 5 amloe (3500 G o Sad gl Al Hlge oo

o9 R (Svadl

801 _p sy S5 Solac ok oo i
AGS Gy Jolw

sl 8 sl Ol Jsho Coan I ol s

4 Coed (2l S SIBL g b oles S AGS (glad gl

o) olslime 5T e & sl wl ralS dals 0y §

055 4 o (AGS) odas Gl slad b 5 olas


https://sjimu.medilam.ac.ir/article-1-8223-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-12-07 ]

O s 3 PHZA LS00 5 g lag o9 8 i b 0 s oI 55
im0 1 (PHE6 L Jles 05 5 (¢ 28T

120

100

80
=
60 =
4
2
0
24 418

J Ml B

o]

L

=]

Bl 6‘)‘)}«5 Cﬂ.‘)b Ao r.:.wj \ EJLQ.:‘)‘J}.QJ.JJ @L’b
kit lale ) B ) sma g g ol Aoy (63 500

e}f LSJT Q}L.») od=e G’U’f“’ J}Lw 3.3) BE) Q‘x.wb‘,gn‘

M control
mPH=4
= PH=6
72

(Sl a3 3 e

AGS S o sk 53,5 1 poebed o S bpededir E55 55 Slooli ) Ao y5 dmglin ) 0 slods 513903

Rotor-Gene Real Time analysis vol.6 1 3lp 5 | 4T
s@luase.&o\'Ejla.i/)\b‘,aj):«f)‘,bow..\Pfr»J
dald 4 ol Hled Gped 53 FAS i 0T 05 Ol Oljs
P 0) Sl Hlslims 55 St ol g adls 253
B s g ) S 555 g0 4 8 domis (oDt | 03 g1 lline

g:.‘.nloayj‘gj‘)ﬁﬁ-(ng‘)brs}%ij:{bj%

(Sisva T SO F oly Ol
Ogasl 51 eslimal L leesls (s b
ijjmubSL?J,-\,G.W._;JW\-_;};,.K
5 obe el s esls Caeo g iy Slay 5 5 b

St o 05 Ol dwloen (51 s 21 slme O3l ol

e o o

x4
o
|

—
wn
1

FAS Relative expression [Fold Change)
-t
[=]
I

e
o

&
L

& &
W o

Lo

&

eﬁﬁ

FAS 05 0l lawslis 05 Y 0 3lous 518905

VEY 3T/ o3l (S ke oSl alone


https://sjimu.medilam.ac.ir/article-1-8223-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-12-07 ]

S

s

°)

29 UL g 5 Ik

J’i‘?‘)«"’s"“ LQLM)}? Sem 9 sdlasOlis Q)L&:‘.n 3)\:.«
S g AL bl 5 ey 05 0l Ol i
=P/ \8Y) sz.f cldsle b awlan 45 (=Pe/errY)

Ll

505 0l Ol ($3508 Home ¥ 55led Hlo 905 53

s WIS 05 8 Canly 4 o S i B e

S s PHEA L paddy gy Shoddy CGL s
S Lol PHZE L sy g SLgubdy SSGL g

S Sk Sk Sk

P53- Relative expression(Fold Change)

P53 05 0l (slamlie O 5 1 0 slods 518403

¥ ooked o ges 3 S 5 sbolen .l =P/ VW) J xS
G305 33 P53 (6550 0T 05 Ol Ol (sl adein 5o
55 Ml Sl ails 205l dals 4 s Lo
Ol 035 lsbiae 1 Ol e (> P/0d) Sl lsline
S 53 el oy S L sudedy ZIBL g S 25 8 s

ol JIIE 1 5 g T

3050k Oljr $3 508 Hoee (F 5)lad ls 90l )

e WJRS 058 Tly 4 o Sl S (Bl e
2 Sy s e s PHEA L psiids .o UL 0
3 o 9 60l Oplie &yl sluss .l pH=6 | ook
Lol 3l g O3 02l O ke GR35 o gme slaes &
S sk b auglin 55 (=Pe/e v ) &5 5m g SSLL g


https://sjimu.medilam.ac.ir/article-1-8223-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-12-07 ]

- -
o v
1 1

»
1

BCL-2 Relative &xpression (Fold Change)

°
1

x x ¥

BCL2 45 0l (glaws s Ol 5un & 0 3los 318903

Ly g 8l OT 1 (Sl Gt ) gl e pl 5l
I,P53 5 Fas i) ol Lly rj%fﬂﬁgj%
Jsh 335 53 1) Ssu e comys 5 das I3 50 Cou
o el b sl s ol S WIAGS Sl
on 03 I w3l Jlman 55 K5 Olaims
Sdse 83 5 psdis pu Shotds SSsmsn
Ao 355855, Gl w Jsbo 53) Cacoll Sl
U gl el ooy s M B OB (6 STl ol SIBL s gor (65l
G031 53 (KOFY) Ol szl e po 30 O v Jghas 835 53
Sk 5 S bilee Ji Chle flus MTT
() 455 S ke 085S Ve badsh
Wios s € L8 edalin i O8r 5 6
Ll Ol o (5 Sty 5 b ok oy S Ukl
(plas 53 adl g das o 2aST 1, el Slagesly 5003,
FU-0 51 25 31 s 555 sl 53 55T W1 51 ol
3 oy o S Loy o 45 8 s 5 48 (5,8 Sl
Sl S 53 6o Sl Glagal Cans 5 b
Gy Bl s 3ls 1y FU-0 I 56 (gloss, Ll
O v Sy smd Jsb 53 0355 CujsS g0 3l (6, Ky

Gl Sbowds I ddlas ,s (YF) ABL L

o 5 05 0l Olse (63508 e ¥ ylo5ad o

Sy g slod (787055 oy 4 o Sl o
L ygw Sled 5 PHEA b mplds pp SThslds
Cslize ok ol PHE L mlds oy STolds
o 0L i 2l 5 s gae slaes S 5 s o diasOlEs
53 (=P FY) S5 5 36U g b e 1 g 05
@5 el (PO IS ladshe b aglis
6 g0 5305 cp) S ol 1l (U F 415 a5 55 0a T
IS 4 e @590 5550 53 J g ol ails VL 0L Aals
o) 05p Hlslis (P<0.05) ol 4l ialS (g)lslina

S 5 4omi § Som
5 oles e Caaw o agh o
02 ACS G sk 83, p pebde .o ZIBL 5
S e PH=6 L bl pw &S 5l Ol @L‘J g A
A b S baslas 5l o 5o cpl s PH=A L 560, 5
wo p lp 0 ST G050l s dzils e e
Sy ol en g lslas gyleT oDl L Bel2 5 P53 (Fas o
Sl S sm 5 b e & ges 53 PB3 5 Fas o3 g5 »
ol Ol ol el Bel2 0 & Jl-js cazils ol

VEY 3T/ o3l (S ke oSl alone


https://sjimu.medilam.ac.ir/article-1-8223-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-12-07 ]

_jjg'gldubﬂyj‘;"lm;)sz\

Ry Ly L (ot Cf»‘
5 Slids Ciske s IRJIAUSHK.REC.1401.120
au\:.w)gﬁ‘},aﬁ@:;ﬁb‘;daW\s\jTa\i.&JbLg)jté

sl
b ol

Sb S e Sl O S G
Shay;a des 4 T 5 Sl bt ie 65
e 45 & oy g0 O iy § e
Ol W g8 o sl

el claaly sl Ol g & 0303 iy e 5>
5 s s sl s e el b g ST S
Ao el Oles 45le Lo 5 2

Gyai g3 855 8595 Gl s 53 S Lol
osb pabds ppShaddy b sdalie G Ghse
Jsb 5 i o g s ol Sleb ot li (St
Cdyhe 5 S9p SRIP 5 A4S e gSlegl 1 048
23N g 8 o SV Sl ys 5 Jol ot bnyga 5
pa S bobdy ss 8 5 S SimnT AT b))
o oaliztl b &8 5558555 S o sk (slaes 55,
dar UL g &S ol ok odaline 5 (6 e gnlagl
Sl Oljn (5 Sty ) gy odbanlllas (slae g STl
IS slaos S L amlie 53 1) 035y Sl glad s
Lo janT & Culosls QLS gl oyl dins o S2al
e (Y0) 5 o Wl o g jSThgebidy e i o pbee
G g5l i S5 g5 nT BT 5 odle ey o
G AT S WSSy ks BT s 55 6 503
b fse 098 55 cpilotes Jaeea ¥ 5 O oy 5 .S
ST Eol & (65150 I Jool Cane gous (5 5l 25
SLS S LW Sl s BT s 5 e0355 55 55
b ladkenl) eSS s (52l ekl 2 plie
Gl 5 0556 s Clbus 3T b i
O55em )8 5 o Julge 035 dlab e )5 (g Sl oy
SALS B UGl S (0 A sl
Lild 3 1) Gbw gadde sl SUl5 potds o
Sge g 53 WSS sus 5l Ol 5 21> AKELST
8 eslizal odne Ol 31 (6, K 1 STos 2l
SIS 05 o Ll Sl 45 aalllan oSS 51
i 35 ol el 531, 0T
S5 ol

S ine g (SBT Sl 1 Wl ol 08 s
LS il Gzl o) Kan iagh ol plsl > S
L1 1 olizel
e (ol

o s o A8 o oMol O iy 5 g
I 25 633 L Olajle s Wl by oo
BN o5


https://sjimu.medilam.ac.ir/article-1-8223-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-12-07 ]

References

1.

10.

11.

12.

Semnani S, Besharat S, Arabali A, Kestkar
AA, Roshandel Gh, Abdolahi N, et al.
Relation between drinking water hardness and
the incidence of esophageal and gastric
cancers. J Gorgan Univ Med Sci 2009; 11:76-
80.

IW CD, Jaia CJ. Gastric cancer epidemiology:
current trend and future direction. Hygiene
2023; 3:256-68.
doi:10.3390/hygiene3030019.

Eom SS, Choi W, Eom BW, Park SH, Kim SJ,
Kim YI, et al. A Comprehensive and
Comparative Review of Global Gastric
Cancer Treatment Guidelines. J Gastric
Cancer 2022; 22:3-23. doi:
10.5230/jgc.2022.22. e10.

Wang F, Li T, Zhang B, Li H, Wu Q, Yang L,
et al. MicroRNA- 19a/b regulates multidrug
resistance in human gastric cancer cells by
targeting PTEN. Biochem Biophys Res
Commun 2013; 434:688-94. doi:
10.1016/j.bbrc.2013.04.010.

Mocan L. Surgical Management of Gastric
Cancer: A Systematic Review. J Clin Med
2021; 10:2557. doi: 10.3390/jcm10122557.
Lang SA, Gaumann A, Koehl GE, Seidel U,
Bataille F, Klein D, et al. Mammalian target
of rapamycin is activated in human gastric
cancer and serves as a target for therapy in an
experimental model. Int J Cancer 2007,
120:1803-10. doi: 10.1002/ijc.22442.

Guan WL, He Y, Xu RH. Gastric cancer
treatment: recent progress and future
perspectives. J Hematol Oncol 2023; 16:57.
doi: 10.1186/s13045-023-01451-3.

Panda SK, Sahoo PK, Agarwala SK,
Houghton TT, Chandrapattan PP, Sankar KV,
et al. Evolution of treatment in gastric cancer-
a systematic review. J Egypt Natl Canc Inst
2022; 34:12. doi: 10.1186/543046-022-
00114-7.

Wong H, Yau T. Molecular targeted therapies
in advanced gastric cancer: does tumor
histology matter? Therap Adv Gastroenterol
2013; 6:15-31. doi:
10.1177/1756283X12453636.

Yaghoobi H, Bandeh poor M, Kazemi B.
2016.Application of bacteria in the treatment
of cancer. New Cell Biotech Mol 2016;
26:96-100[Persian].

Slizewska K, Kopec PM, Slizewska W. The
roles of probiotics in cancer prevention.
Cancers 2021; 13: 1-22. doi:
10.3390/cancers13010020.

Kumar A, Pramanik J, Goyal N, Chauhan D,
Sivamaruthi BS, Prajapati BG, et al. Gut
Microbiota in Anxiety and Depression:
Unveiling the Relationships and Management

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Options. Pharmaceuticals 2023;16:565. doi:
10.3390/ph16040565.

Faghfoori Z, Faghfoori MH, Saber A, 1zadi A,
Yari Khosroushahi A. Anticancer effects of
bifidobacteria on colon cancer cell lines.
Cancer Cell Int 2021; 21:258. doi:
10.1186/s12935-021-01971-3.

Siegel RL, Miller KD, Wagle NS, Jemal A.
Cancer statistics, 2023. CA Cancer J Clin
2023; 73:17-48. doi: 10.3322/caac.21763.
Araghi M, Soerjomataram |, Jenkins M,
Brierley J, Morris E, Bray F, et al. Global
trends in colorectal cancer mortality:
projections to the year 2035. Int J Cancer
2019; 144:2992-3000. doi:
10.1002/ijc.32055.

Brenner AT, Dougherty M, Reuland DS.
Colorectal cancer screening in average risk
patients. Med Clin North Am 2017; 101:755-
67. doi: 10.1016/j.mcna.2017.03.007.
Asadollahi P, Ghanavati R, Rouhani M,
Razavi S, Esghaei M, Talebi M. Anticancer
efects of Bifdobacterium species in colon
cancer cells and a mouse model of
carcinogenesis. PloS One 2020; 15:1-18. doi:
10.1371/journal.pone.0232930.

Nowak A, Paliwoda A, Btasiak J. Anti-
proliferative, pro-apoptotic and antioxidative
activity of Lactobacillus and Bifdobacterium
strains: A review of mechanisms and
therapeutic perspectives. Crit Rev Food Sci
Nutr 2019;59:3456-67. doi:
10.1080/10408398.2018.1494539.
Tiptiri-Kourpeti A,  Spyridopoulou K,
Santarmaki V, Aindelis G, Tompoulidou E,
Lamprianidou EE, et al. Lactobacillus casei
exerts anti-proliferative efects accompanied
by apoptotic cell death and up-regulation of
TRAIL in colon carcinoma cells. PLoS One
2016; 11:e0147960. doi:
10.1371/journal.pone.0147960.

Fahmy CA, Gamal-Eldeen AM, El-Hussieny
EA, Raafat BM, Mehanna NS, Talaat RM, et
al. Bifdobacterium longum suppresses murine
colorectal cancer through the modulation of
oncomirs and tumor suppressor mirnas. Nutr
Cancer 2019; 71:688-700. doi:
10.1080/01635581.2019.1577984.

Miller LE, Lehtoranta L, Lehtinen MJ. 2017.
The efect of Bifdobacterium animalis ssp.
lactis HNO19 on cellular immune function in
healthy elderly subjects: systematic review
and meta-analysis. Nutrients 2017; 9:191. doi:
10.3390/nu9030191.

Zhong L, Zhang X, Covasa M. Emerging
roles of lactic acid bacteria in protection
against  colorectal cancer. World J
Gastroenterol  2014; 20:7878-86. doi:
10.3748/wjg.v20.i24.7878.

Zarei L, Abtahim M, Karaje Daghi A, Ismaili
H. Direct effect of bifidobacterium cell wall

VEY 3T/ o3l (S ke oSl alone


https://sjimu.medilam.ac.ir/article-1-8223-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-12-07 ]

_jjg'gldubﬂyj‘;"lm;)sz\

24.

25.

extract on the proliferation of K562 cancer
cell line. J Fasa Univ Med Sci 2016; 7:21-27.
Kato S, Hamouda N, Kano Y, Oikawa Y,
Tanaka Y, Matsumoto K, et al . Probiotic
Bifidobacterium bifidum G9-1 attenuates 5-
fluorouracil-induced intestinal mucositis in
mice via suppression of dysbiosis-related
secondary inflammatory responses. Clin Exp
Pharmacol Physiol 2017;44:1017-25. doi:
10.1111/1440-1681.12792.

Wei H, Chen L, Lian G, Yang J, Li F, Zou Y,
et al. Antitumor  mechanisms  of
bifidobacteria(review). Oncol Lett 2018;
16:3-8. doi: 10.3892/01.2018.8692.


https://sjimu.medilam.ac.ir/article-1-8223-en.html
http://www.tcpdf.org

