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Abstract

Lactobacillus rhamnosus has been used in the treatment of various cancers, and since this probiotic bacterium can survive
and multiply in gastric acid, this can be of great help to the medical and laboratory community of the country. This study
was conducted to investigate the anticancer effect of Lactobacillus rhamnosus on gastric cancer cells, MAGS. In this
study, MAGS gastric cancer cells were purchased from the National Center of the Pasteur Institute. The effect of
Lactobacillus rhamnosus on these cancer cells was investigated. Cytotoxicity was performed using the MTT method.
The expression level of the (APC) gene was measured using the Real-Time PCR technique. The results showed that the
expression level of the APC gene in the MAGS cell line increased compared to the control group and was statistically
significant. Our findings showed that Lactobacillus rhamnosus stimulated gastric cancer cells and probably has the
potential to be used as a new therapeutic strategy or complementary therapies for the treatment of gastric cancer.
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EXTENDED ABSTRACT

Introduction: The incidence of stomach cancer has been gradually increasing in recent years in low-
risk and high-risk countries. Stomach cancer is the most common gastrointestinal cancer, which is more
common in the northwest of the country. Cardia type is more common in the northwest of the country
and non-cardia cancer is more common in the south of the country. The most important risk factor for
this cancer is infection with Helicobacter pylori. However, the presence and interaction of multiple
environmental and genetic factors are essential for the occurrence of stomach cancer. Low consumption
of fresh vegetables and fruits, high levels of nitrate in the diet, and high tobacco use are important risk
factors for this cancer. Primary prevention is by eradicating Helicobacter pylori, especially in countries
such as Iran where a large number of people are infected with the Helicobacter pylori microbe. Current
cancer treatments often destroy healthy cells and cause toxicity and side effects for patients. In addition,
resistance to chemotherapy has become a major problem. Therefore, finding new methods and
therapeutic compounds for cancer treatment is essential. Probiotics and their derivatives kill tumor cells
without harming normal cells or having other side effects. Recently, the remarkable effects of whole
cell components and supernatants of probiotic lactobacilli in the prevention, suppression and treatment
of many cancers (lung, colon, breast, colorectal, stomach, etc.) have been noted. Although probiotics
are used to manage and control some digestive disorders such as diarrhea, infection and inflammation,
their role in the prevention and treatment of gastrointestinal cancer is still under investigation. Several
studies have been conducted to investigate the cytotoxic effects of probiotics and their products and
inhibitory activity on cancer cell proliferation. In addition, using different bacterial components
produces different results such as inhibition of cancer cell proliferation, induction of apoptosis and
anticancer properties. Lactobacilli are long and regular Gram-positive bacilli, reaching a length of 10
microns. Some species are obligate anaerobes and have a fermentative metabolism that produces energy
through the fermentation of sugars, at least half of which is lactic acid. In probiotic yogurt, this
bacterium is used, which is called lactobacilli. Lactobacilli grow in anaerobic conditions with minimal
oxygen, for example, in saliva, vagina, vegetable juice, dairy products, and change from cocci to bacilli
in a thioglycollate medium. Lactobacilli are rarely pathogenic. Lactobacilli are often used as an agent
to treat infections, for example, yogurt is used to treat diarrhea. Yogurt is full of lactic acid and destroys
pathogenic bacteria. Lactobacilli are the best-known natural flora of the vagina and their ability to
produce pH and maintain an acidic environment. The use of this bacterium in pharmaceutical
formulations regulates the natural balance of bacteria and fungi in the digestive tract. Among all
probiotics, Lactobacillus family bacteria such as Lactobacillus rhamnosus are the most important
Lactobacillus in the mechanisms of adhesion to the intestinal mucosa. The species Lacticaseibacillus
rhamnosus is commonly found in the genitourinary tract of healthy women and is particularly useful in
the treatment of female genitourinary tract infections. It is also useful for restoring control of dysbiotic
bacterial overgrowth during active infection. This species is on the list of bacterial species with
presumed safe status eligible by the European Food Safety Agency. The aim of this study is to
investigate the anticancer effect of Lactobacillus rhamnosus on gastric cancer cells.

Material and methods: In this study, MAGS gastric cancer cells were purchased from the National
Center of the Pasteur Institute. The effect of Lactobacillus rhamnosus on these cancer cells was
investigated. Cytotoxicity was performed by the MTT method. Gene expression (APC) was measured
by Real-Time PCR. Statistical analysis and graphing were performed in SPSS version 24. One-way and
two-way analysis of variance tests were used to compare the groups. The confidence interval of the
tests was 88% and the significance level was 0.5. One-way ANOVA was also used to determine the
significance level of the mean ctAs between the two groups.

Results and Discussion: In the present study, the results of Real-time PCR showed that Lactobacillus
raminus bacteria reduced the expression of the APC gene in gastric cancer cells. Therefore,
Lactobacillus raminus can reduce the tumor growth rate and tumor growth rate when administered
orally compared to the control group. This bacterium can inhibit tumor growth rate by affecting genes
involved in signal transduction pathways. Since the APC protein acts as a tumor suppressor, meaning
that it prevents cells from growing and dividing too quickly or in an uncontrolled manner. This helps
control the number of times a cell divides, how it connects to other cells in the tissue, and whether the
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cell moves into or away from the tissue. Secondary bile acids produced by intestinal bacteria. The
composition of the large intestine microflora is considered an important factor in maintaining a healthy
digestive tract environment. Gut microbes and their metabolites affect the carcinogenesis of the
digestive tract. Therefore, probiotic lactobacilli can be considered as a safe agent to fight cancer. Our
findings showed that Lactobacillus rhamnosus stimulated gastric cancer cells and may have the
potential to be used as a new therapeutic strategy or complementary therapies for the treatment of gastric
cancer.

A? 1o @luo )0 (699,35 (559l gm9 Yo aolilias


http://amfi.ir/article-1-124-en.html

QA B AY Olxlad e Yoyl — VY 0490) ‘511.3.6 é)l.uo 30 6035 (559 g9 )50 aolilad I

, S S Jow APC o3 Ole Ol » Lactobacillus rhamnosus g1 oy g
oo Ok 30 MAGS

' Slmied desls e gane ¥ (Ghoe Jligo ¢ OB ST e

Ol ¢ atadal ¢ oDl 33T o ils S gtuadhal domly ¢ oDl 33T o&ils ¢ a2l o ske 0t ¢ i S 03 8

VLAWY ) i hpds gasl VEeT/eA) £ el 38 g b

[ Downloaded from amfi.ir on 2025-11-26 ]

ol >

Al 33 S 5ms 0 6L ol &S T Sl 5 Sl ol el Calies sla O w 0l ys s Lactobacillus rhamnosus
b Gty ol ST 5538 AL LT 5 (S amslr 40 (855 oSG8 Wil 5 o ol o) A7 Iy 2S5 5 Wl 0l il 5 g0 ke
Geis ol 53 s plil, MAGS outas Sl o sla J sk 55, Lactobacillus rhamnosus gl ju s 31 oy 5 oua
» Lactobacillus rhamnosus 36 ) » . 4s )l 5 gl il Jo S0 5 MAGS ouss Sl o sla sl
Real-Time <SG L (APC) 05 0L 0l 43,8 plt MTT (5 L Jghos Comn i plowil ¢ Sl s (1o Jghos 2l (515
S Sl azals 0Ly 2l S 058 4 o MAGS. sk 63,5 53 APC 05 0L Ol e 515 05 gl . 63Lizul PCR
503505 &S5 2 |y odae b slad sk Lactobacillus rhamnosus «” sls 0lis b gbaasl .55 lsbas g,LT Ll

.;}Lo;uzw\amQUoﬂ)LgélﬁML;LAQb)zlijuib):.Q_A?LSJ‘J\JLN\q;,:«f«:j:boTMLEYWI

Lactobacillus rhamnosus , MAGS suxs Gl s (sla J gk ¢ ¢S5 505 5 sl SL 2 I 0319 wuls”

* mh_mohamadi@yahoo,com

AY 1o @luo )0 (699,35 (559l gm9 Yo aolilias


http://amfi.ir/article-1-124-en.html

[ Downloaded from amfi.ir on 2025-11-26 ]

4 0T dlasl oo (gl & s b sl J 8
53 515 55 S LT o ol 5 il 53 S sla Jsha
Ol sl bl oo ¢KaST ST 0 OS> i
i Lasls &K Olge 4 Lly o APC 5,
Ob e 558 baol,s (V) wWiL S w slad b
3 Sorsome Lol g L0 G S Wl slad gl U2
o ol el Ligh e Ol L (Sl 2015
ot fits &85 ISt 6 4 Gleys o 4 Zunslie
Slp i Gloys SLS 5 5 e by oL (opl .l
T Slizie 5 b &S5 g0 ol G500 Ol m Olays
b b Ik 4 0y T 05 1y g0 5 sla ks
SISl sl ki o o 51 K (Sl olse 28 b
SLerbisSY o9y 350 5 Jsbo JS Sl e s L6
O 31 (6 sl Doy 5 008 o 66 Sy 53 S s 2
3550 (o b 3 odae (JUS 5 o8 et o855 0555 ca) L
SN 31 g S dmte Slalllas ol 45 S 15 an
Sl 5 T Y g 5 S s S 5 2
o sDe ol 0 plowil Gl slad sl 2S5 03 L
Solis ol 6L Calies sl Sl eslizal Lol
ol 3 55T GG slad o 125 les ke
G ol b sl sSTY S o sloml S s
Vo4 0T Jgb oS (sba diman i 5 olate Ctep 8
Jo5 5T Sn Lol 12 53 o slaly Y ks 0 03 So
Gl Lams 53 GT a0 ) O5uST) Jil> L
(Dl o ST O3l Oz By 5 e (gl Caliben
gl 5 Ok (el oSaws pimes 5 Ol
Ol 485 515 wub sy AL glaesysl
o3lizal s i Olays Jolo Olsie & 1S Lo o shonl s57Y
o il g5 s 15 a8 Canle Jls Ol g a3 55 0
S Sl 336 5035 ¢SSV dewl (ol 355 0 5 ba
Ul bl sSY 55 15 Golen glas STL
ool 53 LOT SUlg 5 s O3l b 55l oy Sods
2GS0l Oy ol (Ghawl lases i 5 PH
oz 531, T8 s AL b 0315 pa)ls OLS S

ol)lfw.b 9 olfélﬂ

.

Ao

A st BB sb 4 e 1L O e Sl e
iy 4Bl ane 5 (5la 5 5287 53 O I ()b 5 b o0
J s la,y a8 55 Ol w4 Dl 5 e s
S D i 5 e I 5 (S5 4 el [ 4 a5
Sl Gl aur ppemme Sl (I s S
Jlo 5o )¥5 05 5 VAP YoV Jle U 0w Oleys

(\—b) L DJJTJ':

o poler 5wl e DS ey codae O
5352 010 (7) ol Ol ol o 53 Ol b a5 50 S5 e
(ol S glite Olgar gl 53 (LSl R 351 olewy ()
Sl 5 (Old e 5 (915 (320 bl 53 OT 2 SVL L
JLJ«'):OT)';J:"CJSSébjsgnf@o.uuwujﬁ
dslin b6 5035 ol K55k & Jled 61K 0T 5 L)l
O o 556 il ol 53 (V) Gl gl 3T Gblie b
55 (L B0 51 S e 53) OYLE 5 Ole s odase
Wl Il 3 gy 4y sty 5 st oS (gl 528
scan O s 3 5w sy ST Sls s S 5 s e
IS G e e (S5 S i 5 (S5 ol b
Y gad spms b A el 3 e 0S8
©) iy e 53 Olley ST Slinlie codns Ol
(adsl Jol e 53 slaze b b &lis sy pte s
Olays Satns Slays o () i o 0315 yaeis
Sl ol VY I Gla Sl b oSl (sl ol
(V) Gl Jgame Sloys e L Oloys Cow Ol)les
ey GBS 5 Sos0 5 3 SopeF D3 SSanl
S8 OT Mol 51 bl 4 (g b 487 s ke O o
oS O S &K Olge 0« APC 55, (V) ST s
5,5 b de S g ol 4 AS o Joe 5505

4 o) 2)lsgn SLe i J 28T (b 4l e Sk oS

AA 1o @luo )0 (699,35 (559l gm9 Yo aolilias


http://amfi.ir/article-1-124-en.html

[ Downloaded from amfi.ir on 2025-11-26 ]

ouxo b o 0 MAGS , Sl b Jobw APC (45 ols om0 » Lactobacillus rhamnosus g o, w

(Ethylenediaminetetraacetic acid) ;¥ o ¢
2343 0 JIY Sl a4 g Ad 4, Jy » 55 EDTA
s o b oS 5l s Jahe b s osls 13, 5L STl
ok o (glad sl (5l (e 5 gl S s 5
S ¥ 058 BLol L g s Jame 1) e 10 0SB o
(Fetal Bovine Serum )isl> oS L 2
0¥ 5342850 e 5 5l OT s 5 V1 /FBS
L e &K 3 Jolo Jsbe s A5 55 Sl
mTva&wﬁ@,,cu,.\i;ﬁb}b’um
Lactobacillus 5t ), ssbie a4 .L4s osls
b Jsh 05 57 b sles 51 s clgd sl (55, srhamnosus
(oo 655 55 sk g € 0T 03 875 5ol 5l 5 e 5 L
el Vbl 51 gl ol 5 b glina (LS Lo 2
(V0) A

Jobo §samme + ) X 255 o b oS X VTN bl
b J sl slutas / 2 oa= (0 F sl

‘_;L&‘}).}L. MAGS om@&ﬁsudwdﬁfo};
s S ¥+ v) Lactobacillus rhamnosus Cabse
Voo s e S P ads e 00 iy e Fre
ol 3l RISt v ‘u.}gj\ a3 YV gles 45 5 esls CiS
IC o 395 9 S eSSy MTT Lv J}L« o Q‘j:e
( Dimethyl ois 6lsl I e L3 F  asie
Gges i3S Sy 8 4 g5 asulfoxide) DMSO
ol X Ky Slel bl s caST  JaS gl
65 o Ol am Lol b J gl 05 33 055 6L S e
ol 53 03 A8l g5 ik Sl 5,5 ¢ AL i e
FesL OV = go dgb 53 odaT s 4 Jslome (55 55 ol
LSLEJ M)J}.J..fb o.U‘}>' f“ﬁ};y}j:g?w‘ ali:;.»: .14..»:}3
O0) L3 5 aculowe ¥ bl Sl oslizal Ll J sk

= Goles d 505 o /S & gad O e Ve 1Y bl

Dledd 4503 pa slas Ao s

MTT 295 b Jokw Caoww (wyp

o S g3dme Slallls (WIS o a5 5518
5 T Ve 5 LeSSsus, K 5 st S
Wl ok plonil b o slad sk S5 2 0l3 5k Sl
& S s Gl Sl eslial bl esdle
555057 WG w clad s 25 Hlge dile 5 sline
L Sl S sl Gl AS ol
¢ sSL

LELAC,J}&.GQu):):aljyjc.uﬁ@o:@‘dié}ﬁjﬁ.

Olge 4 dactobacillus rhamnosus )

Lactobacillus .smas tis 0L5 ks 5! oKans
ol oslizul Calzdes gls Ol w Oleys 3 rhamnosus
Al sLactobacillus rhamnosus .o 25 Sl

OF) 48 1y 55 5 Lles 03§ Ll gee ok

G G AS I w5l Ooda
Jskw 3, » Lactobacillus rhamnosus s 505

el 0o LS’Lbfw ‘_glﬁs

B 595930

Aoy oDl 35T oils 53 VEY Jle s el ol
R Ny L W
5 ¢l IR.IAU.PIAU.REC.1403.014

MAGS oins b o 518 Jpbo 155 9 448

sl o S e 51, MAGS sums S v sla sl
DMEM Lo 55 b oo s ol 5 5l
S ,:Dulbecco’s Modified Eagle Medium )
33 55 S s enls s8N FBS sl (sl
s e oS5 4 B s esls 15 sk 5 515
g 38 oot S S a b ko Lo s g3
A5 sk S5 b 55 iS5 ke Sl ol
Uk 5 oukh i lS” o e A5 Jaoe 1t5) ¢ S5k
Phosphate-) PBS X1 = 3L ) Ju &KL b
bt (ool &S5 5l el ol s-buffered saline
o S o 255 kS e p e[S L el
5 Aoy /YO s 5 EDTA-TIYpSIN Jgloes 51 2

AR 1o @luo )0 (699,35 (559l gm9 Yo aolilias


http://amfi.ir/article-1-124-en.html

[ Downloaded from amfi.ir on 2025-11-26 ]

Lyl s 55 7Y LT U5 oy RNA I ey S 8l
D35 Il 5 5 8 5,585 8305 5 ol s RNase Free
& 235 15 s g 5550 YAS 5 VS (sn55 5 slail
b Sl ok sy gle 0F Ol o p sk
L oj » s CONA Jis &l olas! gla el ,
¥ plus, oligo Analyzer sls,is| o5 Sl ealiul
S 5s bl 5T 6T 5 vy 5 A& 1 b Primer
S sl sshte 4 s pnit BLAST Lo g aigy sl
SRT = PCR b iS5 b 55 o5 DNA G
Lds b ¢l 45 4 b el , (Real — Time PCR
S3y Lod ml Sl 5 Ces Vb sl &S
SNaws 0T G 3 ops 5 4 5 513 s gla 05 5
s 4 5L o ,ea DNA S5 4T & PCR &Y suams
o 530 dal s L BB eds 2SS axkss oIl ylis
2 0 MRNA g 03 b 05 Ok (o Ol

() Jsuz) (V)

G Syl 9 (Sl ookl
b ar g LS AL oo skdsd D) g Bikes bajal
0353 L 1y ol &S sl Ol (oo ok i smuly Oljen
16 58 ags Vg Koo Veve LY ee 2Bl 5 T
Olsie & 5 050 o odloy Yoy Sa Vo Bl o
V5,008 Capsbogs ot S 5 Lol Jglos
S b el oo SIS 4 Ol 5 (o dhoes 51 4
a3 =Y 550 b eyl 8L s s GEST ol

A (6, sl Kl

ol)lfw.b 9 olfélﬂ

o Salr 85 S ol e ke 00 slan
YF Sode 4 Sl L enls S8 1SS L 4w Sy s
5 T 290 Lme e 5 0303 15 5 5LST) s el
Lles Lactobacillus rhamnosus Cakises sls clake b
Gy 238 55T sl a3 ¥V 5L STl s A
3-(45-) MTT Uylows 1ads Sa)rv ¢ i (ol pln

dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
BLol &l a4l wged 5l @aaS 25, L (bromide

WC los 13 Celb FUY Sdo b Sy w3 S
 Loe &K, Jgoun ol 035 61 ) dm ik 4SS
3 T s Sl T K 4 0l Wy e
3,8 ol b g 55 J e Ol kel 2838
b s olsl DMSO 2 doe Ver &l 8 4 aslsl s
43310 Ddks 4y e N5 Jom 0k A 5 Sl by S
Ol Sode ol CbdS 51 dm ik 4SSl S ST s
o8ans Sl oslizal b 2 gl OV = ge b 55 Cidor Ol e
OF) as 6,8 o3I (g e g5 1Sl

(APC) 05 Ole Ol 3w (w2

Real-Time G 51 05 0l Ol (g p ookt %
Sledd ol &) &S Sl eslizl LA eslizel PCR
3 S shisl ks plt RNA #1 sl (oK o5 5
3 Mo (el (11 A3 plowl ¢ 0s ]zl RNA a8
o5 adls i g, kol 2l Saul RNA o 5l
Chle e gl ol A eslial Olys U o&aws
Fasb Y7 3RNA ()5 Ol el i RNA
RNase T s ldol jshte s i oslizul 2o U YAL 4
Jsb 3 RNA (6,5 Ol Cond 5 Ab 33, 4505 Free
YW a2 gl YO0 5 2e gl YA 4 20 gl YO (6la i
P oo 5 LS o] ey gl 5 A o i
GYP ()5 o o 13 & gad 13 S sl |y & g
IV (S8 e S 3 YT B VA o3k 5o 20 5L YA
CDNA sl S &5 azils 1, 1/ B AV Ola Y9

odd C‘N‘RNA%J%(&‘ 6‘j S wL.a

- 1o @luo )0 (699,35 (559l gm9 Yo aolilias


http://amfi.ir/article-1-124-en.html

[ Downloaded from amfi.ir on 2025-11-26 ]

ouxo b o 0 MAGS , Sl b Jobw APC (45 ols om0 » Lactobacillus rhamnosus g o, w

(APC) s sl 5 S5 ) Jscl

F 5>3 R 5>3
TCCTACCCCAACTTCCAATGC GTTTGCCGAGTAGACCTCAT
GCAGCGTGTGTTGGATTTGA GGCTCATCATCGAATTGGCAC
GAAGCTGGTCATCAACGGGA GAAGGGGCGGAGATGATGAC

e:\.&.:.w\)'lJ,S:‘ydaw.xﬁ‘}i:b@d))qdﬂgT
o RT S ags Cgm o Bs sl 508 oS5
RT 3 Juls CDNA colo sl o3 3150 ¥ Jsulr
S48 L DEPC LT 5 0ligo dT  uyl; RT o 5T
55 fg,;gaduﬁ#);m‘”om%x»

(Y o) ks w5l e /Y (s s S

Easy CDNA .5 5ICDNA i g iasi ool 5o
Gb s el (&s, oS s Synthesis Kit

S 5 ol 453 -V SIRNA (la 450 5 =Y+ glos

cDNA =L L;‘j’ (:J‘}I J‘}A Yd)b

oslo gy p5Y e
RT S Ay S ¥
Oligo dT primer s S
DEPC water s S0
RNA yul RNA

g oo 4 pl+y pl RNA (/0 =Y pg)

CDNA 3w (2lbd 4ol g ¥ Jgu>

RT-PCR Y5°C aids Ve WX
fv°C 4ids e
A>°C 42550

Cooling ¥°C s Y VX

0 1o @luo )0 (699,35 (559l gm9 Yo aolilias


http://amfi.ir/article-1-124-en.html

[ Downloaded from amfi.ir on 2025-11-26 ]

L)
MTT ‘5»&53 o Qs.n)T

Wi o Sl oo MTT (b Coa 05057
sl sl dobe 655 2 SLS 5 s b s e
Clls gar 5 L OfU) Jshe o b .l S
5 51 s g o813 O T 0T 5 s o
M:@Qwunls‘}:lﬁ)qkﬁw\)l:&usij
Lactobacillus rhamnosus ks lucs jdix ,a
Ol s Cpiomen 305 OLES 1y (g 2t S a2sS™ Sle s 5VL
e B 55 0 5l 5SS Ol Sonke (111G sk (5L
chle js Salsil Sl cprie Ad S VL

.(\)\J_}A.;jf dj-b,'){}{\)\' AR (mg/mL)d\A

ol)lfw.b 9 olfélﬂ

Real Time PCR 5, 51 05 0l Ol gw )y » Cgr
As eslizwl addbio <578 51 o 5 sl Sl eslizal b
oy (gla 0303 8 plonil OLL I e ¢ K5 Gollas,
oaT s (a1 30 5 gy 0 93 smein Bloed jloleT
o o 5323 8 515 s 3550 a3 sl pde Llad |
9 A 03,5 Cowds CT e 0T Gy (gla 03l =T
(P o) s oy sl gl ls g

6;%T}§BT

YF i SPSS L1331 05 53 sl god oy 5 s oleT LT
S il ST 0 g0 5 a 0 S aslin (sl ks plon
gl 5 TM e 05a5T Oliabl o 5l aslinl &b
Tl S Sl et b 4 8 L5 30 /00 (gl e

one-way I ajjf 95 m sl wﬁ\?« Sold gme
A% oslesl ANOVA

Calides sla ke L (0fU) Jsho Cnn Sl 1 F J 5o

ay

mg/mL b ol St SD (%0) & woyo
95% CI (%)

Voo VE/XFO £ O/ANY V/F¥Y — \V/A58
Ve YO/YV £ F/80V Yo /VY Y — YA/AY
| 40/+ A+ £ ¥/AVF 41/A% — AA/AVF
/N DA VAR Vo Y/AVA — VL F/AVY
/0N VoF/\00 £ Y/OYF VNP — Vo 8/5Y4

/ey Ve S/OVO L §/ 0¥ Voo /PFPY — V\Y/FAA

s 03kl (gl 4 gas STt 05037 31 s 4 ga )b (Slb (Staer sy 5 1

Viability of Vero cell (%)

120

1004

®
-
L

o
e
1

&
s
1

»
S
1

T
0.001

T T
0.01 0.1

T T T
1 10 100

Concentrations (mg/mL)

(5fU)p'a.l:>'uLgLaCJél'cj|j):, MAGS (s o3, sla J sl sla Lo 3 1) i gas

1o @luo )0 (699,35 (559l gm9 Yo aolilias


http://amfi.ir/article-1-124-en.html

[ Downloaded from amfi.ir on 2025-11-26 ]

ouxo b o 0 MAGS , Sl b Jobw APC (45 ols om0 » Lactobacillus rhamnosus g o, w

Sde Gl 9l b Jobe gLa Ol cpioman 550 Hlolins
Sldm s s 1S 5VL gl Chle s O sl 5SS 0L
e g e Ve

ol Chle) s sualie iy SaisS” jirhamnosus

Lactobacillus

(Y 13505 50 Jgdr ) 555 o /00 o 58 ool oS

(rpeiesly sl s55Y) (I shon o LI la
4 a5 b (gt furlsSY) (Jsbo Coow Sl
Sl oo a5 315 OLES T 0505 5 Calides sla Zale

S das oo Ol Lo 54 o 550 )l (i LT 5
S il Sass jlas V0 chle i jdis s

ks sla cLale L (Lactobacillus rhamnosus) Jshe Coew Sled 0 Jgut

Concentrations Mean £ SD (%) P-value
mg/mL 95% CI (%)

Voo V/OYY £ Y/Y40 O/YOA — 4/F¥)
E VO/Y N £ O/NWF Vo /AVA = Yo /YFY
\ FO/OFD £ #/VSV FA/AYY — OY/VAY
A AN/EY s £\ /55Y VA/A\V+ —44/4Vs

/0N 44 /14+ % V/AFA AY/FAA — AV/AAY

/e Q¥ /¥ee £\ Y/8YE A JAAY =V O/VFA

[ S

Viability of Vero cell (%)

T T
0.001 0.01

T T
1 10 100

Concentrations (mg/mL)

Lactobacillus rhamnosus _alzses (gle cblé o/, 45, MAGS (¢ o) slo Sl (5li dsy3 V53 5o

ng/ul?n-?nG;))wl;ﬁ;m;os,,\@,\{s..u
o o 5 (A8 ol gl el ST 6 S L
C,;:,,__@jbﬁr,u odias OLES Y B VA 31 i e
gl sl RNA (gl 48" bl ol CldsST L
J5 p ods gl pal 5l ads Ko 8 035 RNA L os
Yo e 4y s SN 5 VFO W L s ys Y 5L,ET

Comdgo 53 Ll 55 5 odaliie L 02 g @Il s ol il

RNA g et 3 Jol> go b

1235 peu RNA 21 sl &S Sl eslinal Lo
93 3l oolazal Lo Cljév.:J CRNA gl CiS w3t

=S Sl 8 S 55 bl e AS 5 eS i)

plosl 1y 5 s 1 odaT ks = L sLRNA

v 1o @luo )0 (699,35 (559l gm9 Yo aolilias


http://amfi.ir/article-1-124-en.html

) 53238 15 eslizal 350 JS Sl Olge o
El s sy APC 0 0L Ol i Ol 4 (o
3550 S 05 Jsames S a0 QLS & gad ol 3 Juol
) 355 jogars TM &K 8 503y solastl o)y
& oias Olas ol ply (il enls Olas 1) &K &S5 5 ails
Real-Time PCR plosil Coeo 5 s sl 055 s
odaT Sy gl 235 03 2 W (gl anlllas ol >
IS b s T ol gl sl Lw s APC o5
Real time PCR oSS 51 Jools (o8 uls Gb s

amo&ﬁg}l.wu)):):APC 05 Ol Ol e sls DL

ol)lfw.b 9 olfélﬂ

b by d 5,8 o plonil L i V00 5 VO e
5550 CDNA.LEL o YAS 5IAS Lasjsu, sWRNA
S S S A3 8 a5 G Ol IS5 515U
cDNA control PCR s L 1, 0T ous a=ls
& A bl s Y U5 s, » 03 5 Reaction
Sl Ll s o Sy SOl e g aon
O L aS APC 03 0L Ol oy p sskie 4 .()
Jos s30 55 0diS O S 6 Ul  APC 5 5 0L
S e 3 A 1 sk o e ol ST
S gl 2)bs (o b el J ST By a0 b e
GAPDH &5 5.4 osls el I Real Time RT-PCR

g lsbae (LT Blod 5 Col azils 0Ly 2l 51 AGS

28s rRNA

18s rRNA

S5SrRNA 4

weslp Ladder 1kb

a.l..}c‘fﬁ.w‘RNAL;é.;ij\Jgﬁr

AFIVY 4 6555 APC 05 gl p Sl Ol s . planil
Sl Ao y380 /Y 3 655 5 0T Cnlazst | Ol s 5 ao

(0 Jsis)

APC O35 Ole Olywe (v p
a5 sl 2L 1 ROC covie Jdow 54 20
IS 05 8 4 S Sl sla 503 G131 53 APC 05

[ Downloaded from amfi.ir on 2025-11-26 ]

¥ 218 2aluo 15 (693,15 (§59)gmg YKo dolidial



http://amfi.ir/article-1-124-en.html

[ Downloaded from amfi.ir on 2025-11-26 ]

ouxo b o 0 MAGS , Sl b Jobw APC (45 ols om0 » Lactobacillus rhamnosus g o, w

100

80—
g,

= 60—
=

2 404
D
%)

204

O-¢ T
(0] 20

T T 1
60 80 100

100% - Specificity%o

sz;fajjfs\iwAGSquba:)): APC 5 ST, soein ¥l 50

O e S5l gw Ol g2e 4 APC 05 0l il 31 (g,lT
303 1y lew 313151 Aoy AFIVY jadeis Olg 53 odme
odns Ob  j2deis 53 APC ) cuslias] 5 vl
O 5 4 dao 3 50 /FY 5 Ao s APIVY ST ST oSS @

(Fdgua) A s

ch_.uLJAUC:'/Aa' dfl) @MJJV}‘J}.@JJﬂch_w
) G iy esP= 2/ 7F Uslas (g 4ls sms
)Jamuwﬁdf-\-ﬁ)};)uﬁb‘j&m APC Qj

a8 s (o O LT ol el Bl oo Sl Comenr

S 05 8 4 i AGS Jshu o3, 53 APC 0 STy iomie #J s

AUC /AD+
95% CI CIOFE—V/ e
Sensitivity INZA%)
specificity $4/FY
Cut of value NYRRRY.
P value VA SE

A s sl i 55 0T G2 b Ob
odan O pus 55 6 (K55 5 ame sutae Jual g line
035V 5056 0 gmn 5 (S o5 e Sl (0 515,05
N obls sl Cpae s (ol 5y 03 SIS Ol
o &S5 55 1 4 518l (o Ol ) s e Jolge
oo 51 5,518 YN I 5 ST 5 Ly ke 61
35 T 28 oph e eslimal Ol 5 Cisie Jlgd
S 3 Olizman 18 oiws Ol Oloys 5 (6 K

c)\;\ IR LS‘J{ (Sd3dxe Sldles Lol IR

S dmi g Sov
Sl 4SSl ey G ol el I O
S s Il g5, pLactobacillus rhamnosus
SIS s Oy oy 5 L oo Ol .ol ons
a)ﬁf&hﬁwjﬁdfdm)g%gﬂ\{@
Ol nl5 5 (o8 GlaysiS OV 5 01l s syls
035 I3l 4y 458 ans 53 (b )3 edas Ol g oo

0558 s 53 5 b8 g 558 o dled s Ll

0 1o @luo )0 (699,35 (559l gm9 Yo aolilias


http://amfi.ir/article-1-124-en.html

[ Downloaded from amfi.ir on 2025-11-26 ]

23 U3l 531 0Ly Dt 2130 L Sk 5l 015
oS 3 S A CBe jlan 5 s zaS 5V ls il
i Sss siLactobacillus rhamnosus ) L
ol anlllae L YL 53 od 4 G g3 b odalin
Lactobacillus  wsls oles 5 il o swenr
215 ol e Ol e Jole sl als” sirhamnosus
a3 o OLES (OLSn 5 0 Lo 0k 5,18 385 ol
5SSV el sl S oDl st slaoslae oS
Sldshe ale 255 4o S Ghyls O sz
(YY) Lz N VItTO 5 in VIVO Lyl ps s b .
ot 851 ) e e 5 sln U a0 s
w5 FBosb o T Sde SV b eslinl 5 w8
Ol (YY) AT o &S b Ol o L35 5 O S
G55 o SIS G gl sl 5 Slg ladde 53
o7 Lol sy 5 rosborl sy LSS5 5
OLas Yot Jlu s (351K 5 Zhang Sldls sl olis
Gy L ole 05 ¢Sl (Sas MAG-Y 57 5l
U Sen s RUSSO L(YF) il a5 Ol o jlzwlie o=l
Wl 4 HGC-YV (sla J b 45" Lsls OLas Yoo ¥ Jlo s
Pl 6L O gen CBAS I BIL A Hlge 5 55 0T
Sk o)l a0 snST 3 4 HGC-YY glad s dis g
S Bl NI I s cng pslie ST
A S salsn 5 2SS s ST dlesl ol @y st
Ll 5 g Dy s Slaesluas 457 Lias o DL Lnesls o
asb HGC-YY Jjle iS5 65, L. GG Jus J s
Lactobacillus 551 s 51 &, .(Y0)
L5 Lsd oo eslitul ¢SS guy, Olge wrhamnosus
Lo U s (130 oBmns (slai sie Olays 45035
(BV" L) oL SL 552505 3)lse Oleys os 4 cds
S sls oLz Chang olailas = OA) ol s 5l
sl S Real-time PCR
sl ;3 APC 05 0L 2aS —wrhamnosus

Lactobacillus

Lactobacillus -l 4 edne b

2308 M)y e Sy Syse 4 Alg srhamnosus

ol)lfw.b 9 olfélﬂ

S 5 6T SV pme 5 LSS0 $SS 5 s
oMol ol plonil Gl o glad sk 2SS 055k
ol b S Calies gl S eslinal Ll
P\ 55T GGl gl sl IS5 Sl il
A ol & kil S e sl e AS
sl ol olys yslactobacillus  rhamnosus
Lactobacillus 4" bulT;l 5 Conl ouds oslizul Calises
Iy 25 5 Lles o) Ll 55 oo odas ewl jsh@mMNOSUS
! sLactobacillus rhamnosus i .S ;s sl 4 b oS
L5 oo s ol s Sl 03 S5 eslizul odms Ol Olays
B5a s i gla Olys 5 Sls ped oSSl
W55 1B s 2550 el () 53l pliy 3l Ol
olpl g St eSSy, ol Ok o
rhamnosus b . plesl uSY
4 Sty Sl il > sl ST o e
33 LI 5ol aila .OANA) Wil o035, blses

(Lactobacillus

Jess AL ois - «Lals olas oYY Jl
I, Js klactobacillus rhamnosus  J .
Obs st s BB sk 4 5L ol pas gl ols 2alS
el s ol 2l L WINE eSS e s 05
G S e
Sl J xS 05 § L amlis y3 1, 505 L3 rhamnosus
A N a5 5555 2 6L ol DIl

Lactobacillus

@b o325 « dactobacillus rhamnosus o &l 3t
I rn 51 05 5 S0 Ol 35 2 15 0T (20
Ly o S L ol Yol ST o Sbs, WNE as
(Y wil 6,0 Ol ,w Oy Sl 58 o SIS
OLas Yoy ey (2L 5 Glans andllas )5 uomes
J sk . ,Lactobacillus rhamnosus  ; 5, Electisls
Sler 0l 5 55 4 dls a4 L HT- Y4 S ls
Gais opl 53 MTT LabesT 51 ol L RAANEY
Lactobacillus )  Jslo e e ol ol

550 515 gma Calides gla Sbale 4 4 55 L (Thamnosus

a7 1o @luo )0 (699,35 (559l gm9 Yo aolilias


http://amfi.ir/article-1-124-en.html

[ Downloaded from amfi.ir on 2025-11-26 ]

ouxo b o 0 MAGS , Sl b Jobw APC (45 ols om0 » Lactobacillus rhamnosus g o, w

Sl L gh o ast s b Oloys (gl 0 diS )l gl
Jhail dsle dde sla (655 ol O o 1 (6 Sy sl
1o b T 6 o5 gl a5 15 Ol e 3le 4
0 O a1 Ol 3lge b5 31 (6,8 sl 5 O
S gl JsS5e Ol 4 & (e SLS 5 W5
S S (o Jae s S 5 o sl e g0
sl ok 3l Sk KIS (sl pn b J105 5
w50 s 5 bl Jshe Gl e BB 3G T
Oliys 5 oS o 06 ;g 93 85 g5 5o ok s5Y
8 55 055 i 88 550555 ¢y 5) b Olb s 1 (ks
BB eSS il S a5 55m (o 5 otas
cLactobacillus rhamnosus & ,ls 5L 1 Guisw

YY) s, Ol s

LSS sl (slag STL oS ols UL G o gl

Sosmsn  Jeiy
ooolss Osds 5wl LS Wl g rhamnosus

Lactobacillus 25k

6‘}}}&&}%&‘Mbamduﬁdu).}).ﬁwb
(’L’.U" & e SlialejT b cl"‘ 2° Lskr“-{: Olaess

g

dns 2alS IS 05 S b anglie 5515 )50 55 iy Sy g
2 Jes sl 05 S LNl e oS ol (V)
23 &S Slga s sn g iy e g (IS S (Sl s
26 ,sb «lactobacillus rhamnosus L sls osls
59 p S ol 5ol 2als 1, APC 0 0l 5
4 ST (r Jas g0 5 oS S S Olsie 4 APC
Gl S e 5 A S b e S e
Olads sl J 28 4 ol oyl e 5bedid J S )
2> S5 ls sk 4 0T JLail o0 o ghor &K s
ot S ALl b s s sk LT oSGl 5 el
ok W5 w6 Gl he Gl LS o oSS S
468 550350588 5 S0 S 5 enss sla 6,5 oy
PSS oy Sl L Lk 3 ge Jolo & O e
26T sl S sl song) sla 0 S 39, (o Do 4
oeep 3 LIS e 5T 1S oKs O S
ok e 5 glows DS 5 487 Lisls OLa e 5 0L el
5 sl Cetlactobacillus rhamnosus L. s
JrlsSY alpls 3 58 e gige o Sl e
o5obn sl b g bele 66 Ol o ) Sismsn sl
o354 WSS Lol (slags STL 28 8 55 ol b
SHH Olss & SSamsp Jely b sl fenlsSY

v 1o @luo )0 (699,35 (559l gm9 Yo aolilias


http://amfi.ir/article-1-124-en.html

[ Downloaded from amfi.ir on 2025-11-26 ]

aA

1. World Cancer Report 2014. World Health
Organization. 2014. Chapter 1.1. ISBN 978-92-
832-0429-9.

2. Dubas LE, Ingraffea A. "Nonmelanoma skin
cancer". Facial Plastic Surgery Clinics of North
America. 2013; 21 (1): 43-53. doi:
10.1016/j.fsc.2012.10.003. PMID 23369588.

3. Cakir BO, Adamson P, Cingi C.
"Epidemiology and economic burden of
nonmelanoma skin cancer". Facial Plastic
Surgery Clinics of North America.2012; 20 (4):
419-22. doi: 10.1016/j.fsc.2012.07.004. PMID
23084294.

4. Filho A M, Laversanne M, Ferlay J et
al.The GLOBOCAN 2022 cancer estimates:
Data sources, methods, and a snapshot of the
cancer burden worldwide. Willy. First
published: 17 December 2024.

https://doi.org/10.1002/ijc.35278

5. World Report 2014. World Health
Organization. 2014. Chapter 6.7. ISBN 978-92-
832-0429-9.

6. Koshy M., Villano J.L., Dolecek T.A.,
Howard A., Mahmood U., Chmura S.J,
Weichselbaum R.R., McCarthy B.J. Improved
survival time trends for glioblastoma using the
SEER 17 population-based registries. J.
Neurooncol.  2012;  107:207-212.  doi:
10.1007/s11060-011-0738-7.

7. Sung H, et al. Global Cancer Statistics 2020:
GLOBOCAN estimates of incidence and
mortality worldwide for 36 cancers in 185
countries. CA Cancer J Clin. 2021; 71(3):209—
49,

8. Lordick F, et al. Gastric cancer: ESMO
clinical practice guideline for diagnosis,
treatment and follow-up. Ann Oncol. 2022;
33(10):1005-20.

9. Lu L, et al. A global assessment of recent
trends in gastrointestinal cancer and lifestyle-
associated risk factors. Cancer Commun
(Lond). 2021; 41(11):1137-51.

10. Qiu H, Cao S, Xu R. Cancer incidence,
mortality, and burden in China: a time-trend
analysis and comparison with the United States
and United Kingdom based on the global
epidemiological data released in 2020. Cancer
Commun (Lond). 2021; 41(10):1037-48.

11. Korfer J, Lordick F, Hacker UT. Molecular
targets for gastric cancer treatment and future

ol)lfw.b 9 olf.ﬂ}“—

&b

perspectives from a clinical and translational
point of view. Cancers (Basel), 2021; 13(20).

12. Yan F., Polk D. B. Probiotic bacterium
prevents  cytokine-induced  apoptosis in
intestinal epithelial cells. Journal of Biological
Chemistry. 2002; 277(52):50959-50965.

13. Kleerebezem M, Hols P, Bernard E, Rolain
T, Zhou M, Siezen RJ, Bron PA. "The
extracellular biology of the lactobacilli". FEMS
Microbiology Reviews.2010; 34 (2): 199-230.

14. Duar RM, Lin XB, Zheng J, Martino ME,
Grenier T, Pérez-Mufioz ME, et al. "Lifestyles
in transition: evolution and natural history of the
genus Lactobacillus". FEMS Microbiology
Reviews.2017; 41 (2): S27-S48.
doi:10.1093/femsre/fux030. PMID 28673043.

15. Handbook and safety principles in the
laboratory. Authored by the Artemia World
Reference Center - Ghent University, Belgium.

16. Monfardi, A. Complete reference book of
Pagana diagnostic and laboratory tests.

17. Saadati, H. Theta book. A comprehensive
guide to interpreting laboratory tests.

18 Zheng J, Wittouck S, Salvetti E, Franz
CMAP, Harris HMB, Mattarelli P, et al. "A
taxonomic note on the genus Lactobacillus:
Description of 23 novel genera, emended
description of the genus Lactobacillus
Beijerinck 1901, and union of Lactobacillaceae
and Leuconostocaceae". International Journal
of Systematic and Evolutionary Microbiology.
2020; 70 (4): 2782-2858.
doi:10.1099/ijsem.0.004107. PMID 32293557.

19. de Vrese M, Laue C, Papazova E, Petricevic
L, Schrezenmeir J. "Impact of oral
administration of four Lactobacillus strains on
Nugent score - systematic review and meta-
analysis". Beneficial Microbes. 2019; 10 (5):
483-496.

20. Hashemi-Khah, M. S., Arbab-Soleimani,
N., Forghanifard, M. M., Gholami, O., Taheri,
S., & Amoueian, S. (2022). An in vivo study of
lactobacillus rhamnosus (PTCC 1637) as a new
therapeutic candidate in esophageal
cancer. BioMed Research International, 2022.

21. Dehghani, N., Tafvizi, F., & Jafari, P. Cell
cycle arrest and anti-cancer potential of
probiotic Lactobacillus rhamnosus against HT-
29 cancer cells. Biolmpacts.2021; 11(4), 245.

1o @luo )0 (699,35 (559l gm9 Yo aolilias


https://doi.org/10.1002/ijc.35278
http://amfi.ir/article-1-124-en.html

[ Downloaded from amfi.ir on 2025-11-26 ]

a3

ouxo b o 0 MAGS , Sl b Jobw APC (45 ols om0 » Lactobacillus rhamnosus g o, w

22.KimJ.Y.,WooH.J,,KimY.S. KimK. H.,
Lee H. J. Cell cycle dysregulation induced by
cytoplasm of Lactococcus lactis ssp. lactis in
SNUC2A, a colon cancer cell line. Nutrition
and Cancer. 2003; 46(2):197-201.

23. Malik S. S., Saeed A., Baig M., Asif N.,
Masood N., Yasmin A. Anticarcinogenecity of
microbiota and  probiotics in  breast
cancer. International ~ Journal of  Food
Properties. 2018; 21(1):655-666.

24. Zhang, J., Liu, G., Meng, Y., Lin, H., & Lu,
Y. MAG-2 promotes invasion, mobility and
adherence capability of lung cancer cells by
MMP-2, CD44 and intracellular calcium in
vitro. Oncology reports. 2009; 21(3), 697-706.

25. Russo, F., Orlando, A., Linsalata, M.,
Cavallini, A, & Messa, C. Effects of
Lactobacillus rhamnosus GG on the cell growth
and polyamine metabolism in HGC-27 human
gastric cancer cells. Nutrition and
cancer.2007; 59(1), 106-114.

26. Chang C.-W., Liu C. Y., Lee H. C,, et al.
Lactobacillus casei variety rhamnosus probiotic
preventively attenuates 5-
fluorouracil/oxaliplatin-induced intestinal
injury in a syngeneic colorectal cancer
model. Frontiers in Microbiology. 2018; 9: p.
983

1o @luo )0 (699,35 (559l gm9 Yo aolilias


http://amfi.ir/article-1-124-en.html
http://www.tcpdf.org

