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Abstract

Keywords

After heart disease, cancer ranks as the second biggest reason for death worldwide. The most
common cancer treatments include chemotherapy, radiation, surgery, and hormone therapy. Probiotic,
Combining treatments, depending on the stage of the cancer, can increase its efficacy. However,

chemotherapy medications also have an impact on the healthy cells that surround cancer cells. Also Microbiota,
during bone marrow suppression, immune cells, such as lymphocytes and leukocytes, which are .

needed to protect against tumor cells, are attacked. The condition can be made worse by a reduction Adjuvant Therapy
in immune cells or activity.

Utilization of immunomodulatory agents to enhance immune replication may be an alternative

treatment for cancer. These therapies, along with other immunomodulatory agents, refer to

"adjuvant therapy". Immunomodulatory substances, such as probiotics, aid in the fight against

cancer by increasing cancer cell death and protecting against oxidative stress (1). Therefore,

nowadays, the wide acceptance of natural therapies such as the use of probiotic supplements with

therapeutic application has improved the quality of life of people. Probiotic supplements, that mainly

include live microorganisms of the Bifidobacterium and Lactobacillus species, have been studied 7 .
for a range of healﬁl advantages in recent years (2). The potential 0}:;‘ probiotics to eliminate Received:  05/02/2023
carcinogens has been linked to a number of various processes (3). Most probiotics are members of Published: 08/04/2023
a sizable group of the most dominant bacteria in the gut microbiota. A few of these microbes are

Lactobacillus bacterial strains, which have a low risk of causing disease in people and animals and

have a long history of being utilised in food production without causing any negative consequences

(4, 5). Apoptosis is the process of programmed cell death that can play an important role in the

prevention and treatment of cancer (20, 21).The mechanism of probiotic-induced apoptosis, its

impact on the immune system and the possible benefits of apoptosis induction during probiotic

therapy are discussed. Also Probiotics have been found to cause physicochemical changes in the

colon that contribute to the breakdown of carcinogens. Furthermore, research has shown that

probiotics decrease microorganisms related to colorectal cancer, such as Fusobacterium (89).

According to all known research, probiotics stimulate apoptosis in cancerous or altered cells but do

not always induce cell death in normal cells (15). In this regard, a study showed that treatment with

oligofructose maltodextrin-enriched Lactobacillus acidophilus, Bifidobacteria bifidum, and

Bifidobacteria infantum controlled the gut microbiome and increased TLR2 expression while

decreasing TLR4, caspase 3, COX-2, and B-catenin (22). Exopolysaccharides (EPS) from nine

Lactobacillus strains promoted apoptosis and GO/G1 cell cycle arrest in the colon cancer (23).

Lactobacillus and Bifidobacterium activate pro-caspases and pro-apoptotic Bax while inactivating

anti-apoptotic Bcl-2 proteins, causing cancerous cells to apoptosis (24).

Moreover, the gut microbiota plays a critical role in chemotherapy medication metabolism, reduces

chemotherapy side effects, and modulates the anti-cancer activity of these treatments (90).
Chemotherapy-induced diarrhea, gastrointestinal side symptoms were reduced in acute leukemia

patients who took L. rhamnosus (45). Furthermore, research has revealed that L. rhamnosus reduces

the detrimental effects of chemotherapy by modulating the immune system (46). Through increased

expression pro-apoptotic BAX and suppressor anti-apoptotic BCL-2 proteins, prophylaxis

administration of L. rhamnosus GG and L. acidophilus in conjunction with celecoxib diminished

tumor size in a colon cancer mouse model (35). Celecoxib, in combined with Lactobacillus

acidophilus and Lactobacillus rhamnosus GG, dramatically decreased the number of aberrant crypt

foci (ACF) and the expression of beta-catenin, NF-kB, and COX-2 in DMH-induced preclinical

colon cancer Available reports indicate major probiotic protection mechanisms for

chemotherapeutic toxicity including cell cycle maintenance and activation of tumor suppressor

genes (36, 37), inactivation of proinflammatory cytokines, and inactivation of angiogenesis by
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inhibiting beta-catenin and NF-kB nuclear transport (36). Fewer studies are available to confirm the
preventative usefulness of probiotics than for other types of cancer, including colorectal cancer.
Several reports are accessible regarding the antitumor action of probiotics in relation to breast
cancer. Daily intake of lactic acid could decrease the incidence of breast cancer in women (38). Also
Radiation-related toxicity, like radiation-induced diarrhea, can be reduced by Bifidobacterium (41).
Consequently, Bifidobacterium also improves the ability of chemotherapy and immunological
therapy to treat cancer and decreases the side effects of these treatments, as well as radiation therapy
(11). Interestingly, Bifidobacterium species improved immune function and Bifidobacterium
therapy decreased melanoma growth, according to the findings (80). Researchers also found that in
patients with head and neck cancer who received 70 Grays/35 fractions of radiation therapy and
cisplatin treatment, L. brevis CD2 lozenges reduced oral mucositis (25). On the other hand, in a
colon cancer rat model administered with 5-fluorouracil, Bifidobacterium infantis reduced the
expression of proinflammatory cytokines (e.g., IL-6, IL-1, TNF-a) and contributed to minimizing
mucositis (50). Additional study even found L. Gasseri orally reduced the cardiotoxicity of cisplatin.
Compared to animals subjected to cisplatin and an antibiotic cocktail (vancomycin, ampicillin, and
neomycin), the longevity of lung cancer rats exposed to cisplatin and Lactobacillus bacteria was
much reduced (74). Likewise, an antibiotic cocktail reduced oxaliplatin's anti-cancer activity in E4
lymphomas and cisplatin's anti-cancer activity in colon carcinoma and E4 lymphomas (75). The
absence of a reactive oxygen species (ROS) producing enzyme was also found to be the cause of
the reduced anti-cancer activity in this research. Microflora may cause anti-cancer action by
increasing the production of reactive oxygen species (ROS), according to research (75).
Additionally, some bacteria play a significant role in the efficacy and toxicity of newly emerging
immunotherapy medicines. Immunotherapy targeting checkpoint blockers was first licensed for the
treatment of various cancers, and there are now a number of monoclonal antibodies target PD-1,
PDL-1, and CTLA4 on the market. Monoclonal antibodies are regarded to be proper and effective
tumor-growth inhibitors. PD-1 antibodies have been approved for the treatment of a variety of
malignancies. Pembrolizumab and Nivolumab are PD-1 monoclonal antibodies, were first approved
for the treatment of melanoma (78, 79). While this is going on, multiple PDL-1 antibodies have also
been given the go-ahead to treat various malignancies. For instance, atezolizumab, avelumab, and
durvalumab were authorized for use in the treatment of urothelial carcinoma, non-small cell lung
cancer, and small cell lung cancer as well as bladder, non-small cell lung, breast, and small cell lung
cancer. Additionally, the CTLA4 antibody therapy iplimumab has been licensed for the treatment
of colorectal, renal cell, and melanoma cancer (78). In a melanoma mouse model, a mixture of PDL-
1 antibody plus Bifidobacterium therapy stopped tumor growth (80). In advanced NSCLC and renal
cell carcinoma, antibiotic exposure decreased the efficacy of PD-1 and PD-L1 antibody treatment
(81). Wang et al. recently investigated the role of probiotics in lowering the incidence of colitis
caused by CTLA4 blockade and discovered that vancomycin therapy increased the severity of the
beginning of colitis in mice given dextran sodium sulfate (DSS) and anti-CTLA-4. Moreover, this
study found that by down - regulating various proteins like IL-6, KC, and CFS3, the injection of a
commonly available probiotic, Bifidobacterium, restored the vancomycin-induced microbiota
unbalanced and prevented the autoimmune relating to anti treatment (65).

In this study, the aim was to determine how probiotics prevent cancer cell proliferation, and it was
found that probiotics reduce cancer cell proliferation by inhibiting growth factor signaling and
promoting mitochondrial-mediated apoptosis. Furthermore, a study indicates that probiotics
decrease the deleterious effects of chemo, immunological, and radiation therapy by reducing
proinflammatory cytokines. As a result more clinical research is required to identify the strongest
and appropriate probiotic strain for the development of adjuvant therapy to complement chemo,
immune and radiation therapy.

Conflicts of interest: None
Funding: None

Cite this article as:
Mousavi Esfahani SM, Tarighi P. Probiotics and Gut Microbiota as A Possible Adjuvant Therapy for Cancer.
Razi J Med Sci. 2023;30(1): 264-279.

*This work is published under CC BY-NC-SA 3.0 licence.

A

http:/rjms.iums.ac.ir VY ) oplad o) 15il) il js ogle alan


https://rjms.iums.ac.ir/article-1-7504-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-26 ]

03y OLS1 a4y sgu Ol o] a0y olde OY game
GS9) 2 Olize &S lodes slrojex (O F) !
2 b SSsmgn slo JoSe b ilos S 55 105 ]
253l g Ol 5l (6 58ty w039 Slag e
el (Gl ys cons jo Loyl

Olseas |y LS @bl (o0 2l Jsl G5
U155 g Gl 5l (6 Sin 5 Ol s s Jelse
Do o )8 Eon 3550 (Sloys cenb o Sloe o
21 ol @bl g esg) pongSee cenl pge isu
Sl uizren S (0 (s Al loll s
@LL:,.» o Codled aloz )l o0y, (SUgug ;S Calizre
250 g oo can—d 8 Shoe fraws Sl oyl
sl 00l ) »r 2l Fgigenl ey

Oy 3l 6 iy 9 b Sigmgn )

ISt Gl sladshe b0 b a5 ool

Wigd (oo Dgam o Ol 4 Mo lilew o (o |
gl o] g ;2S5 el il o5 ole y ol ol
by iy 51 655 sl 5 (oSt sl Wil o0
Il S5 g5 o b g S g Bl e
s el 55l b oads 5 yaebp ok Sy Sl
b 9095 yolome slaolm 5 o yo Sledl sboml el
258 s Sy sl Jole a5 5w b saless
093 dalllas o )L Ken 5 s5sd] 09 dales o jgeg8
sl ;5 el ol aiSgie je Sl 4
s iSL bawgs (Caco-2) Sl yslS sloginw IS
lactobacillus) _yg—wginaly ol wligiSY Sigug
oSy pg X SLogaa oy ¢ (thamnosus
b (F) wo,S o)Ll (Bifidobacterium lactis)
Sy 35 LSes 9 (gall liios 5l ol
ook d gl gl ot SY a5 0S8 (s
(535 ogkw LgiSY 5 (Lactobacillus acidophilus)
ol 83, 50 jenel Gl ol e b alilg o
L cilgzol lgreds g 005 LS513 glo giw)lS
S0 Olaass (V) wig—b a8 5 j5a Sl jo con
slogly o5y g Sy 45 ool Lt
oS Do« SemnS 355 sl )3 ) (5505
W oo Ghge 09lsS 5o Lapyioie )5 W5l o
saalp oetal b e Jobw g il (A) S o

ARAY

Jon 5 Sledol gmgo Lge or

oo

Shass Olez 58 g S e Jole uogd b
slo by, plad Bl (oo (B9~ slo 5)lo
5 Slopsandl ( Slojs oot (o Jld Sloyo
08,8 5k exled o oleyd g5 (Sl 30090590
2 ke Gloyscond lag)ly don 1) gd o0
Shbl el slaJshe ol ¢ Sl slaJsles (59,
wile eyl gle Jsl i 38 o 51 3 s ]
e o ebolpas bog w5 oo —wsad
o 298y (b diias L5 0,90 (55909 Slo ok
sladsho 2ol .05 o0 )18 2l 3550 plosin |
4 e Nlgiee do ol clled als b (ol
Jolge shoslitnl sy oo Slaias 098 (5 )lom o o
(sl ol S ol plaiedr (el Bx S J aas
Ol Sloyd ln % Sleys ol (lyeas Wl oo
Sed bl

plew Lol yen cagl 80usS Lows Jelge 51 oolai il
SeS-Sbe o b gl Szl 4 Sle jo la o,
09,5 99 ;O (siesl pioman looaisS Lawi o lo o)Ll
5 srorl sleoa S osS pw S S e )8
ol clrodiiS s dws - cieg] (slodiiS Sy
g—wly SO, Cg> o (Levamizole) Jgjeelsd oisle
N g—dioe Sy—an snl g ol 2l o el
pl—w g b 565 aiile b sl oasiS s ans
5,5 g ySen plin 3 Lpy® a5 Loy IS L_usSl
Fio ol plp 50 (Gl Gl S0 28 50 Wigh (oo
Sl ablg e sl SSY laSKTsmg g ALt
SlaS 5 0dg 5 jee8 w5l s xSsl> &b
R WS TRUNUE PRCH i [P Proumy Ly
) 3,155

Soie 3 005 SLppacilS g oo LSS 99
Ly olowm Ly ladl jo Byian Oygo jo a5 aiiies
oie ST oL oyl S el ey s S y3lé s 1
S (V) Sig B o0 e (M —
S Sl (S 09,5 4 Glaite LacSSgmg n
o an i (Ll 55 89, (29,50 55k (Lo
sl SL 5l pladgw Lap—asl )l oo o
9 Ol gl i A S s ugl—ulignsY
Gad o sles ol o p)ls 5 00s: g b o Ols- 2>


https://rjms.iums.ac.ir/article-1-7504-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-26 ]

5355 (£liguig e o 1STaurgn il oozl b o s lasd 3 sl cdlgns]

in gin vitro sla Jus 3l eolaiwl b ke lalas
OO NF) calons plosil JUS ,oleS )b psvivo
Sl—ac a5 Wio,S 58 adsd jo LS
5 S oroke—lgSY lags 5SL (po—Dlysi
83y 0y Hlee p (gorii e )‘“"L’ oS Lgdein
OF) Casl azils Gl s sl Jskos

SSYal 6 785h oS eols las Clided (iren
S5 895, by loJsks wi , 3l BCRC17010
e izmas (V) 0sS o s, Ssl> HT-29
PTGS-2 5 HER-2 EGFR _:als | pg 2l gopin
OA) 025 o cdadlne b,y 0 (COX-2)
ols Hlis logdle ige Jow 3l eolawl b (6,550 dxlllas
ol zsk—w JJoa, L. reuteri FLRESK 45
L b ye G 20 5 INF-y 5 TNF-00 lo (oS 92—
Jao 1y Losdlo sl ol gl islS g (sied
Jos o bl gl 8o o i 138 ul (V1) S oo
sl Hlas 1) S gug &l i/ )by

Sl sy p 5385 S Coo 5,
Jss/

G oS e | (Joho B8 (65540l S e gy
ol 3 3,00 ool slass qulass )5 gulS
el jenml o pgin o @by Gl da gl
355 50 Ol U055 paar 5 ok 2SS al8 0 s
by la Jobw Spo g Sloonij yo pelai (V)
O Wl e sl anlyd )0 eaiS Jes slaJsSUge
b as b gl yw oleys 5 6 pSin )3 (2l
(YY)

ool SY e as ol il axlllaes S
peduin b xSbgaan (L. Acidophilus)  wsldga!
L a5 (LBB) pyilian] L S Uigasins
039, SUgns S S 5 oo S 09le 592575 8555
w23 go Lial33l [ TLR2 ()l gelas 5 05 oo auats |
Longregibacter So55 lo (iels el Ll
Phaeobacter .Candidactus spp. Clostridium
e (e 09— oo Helicobacter (Escherichia
5e5S By COX-2 ¥ 5Luls TLR4 oLy 2alS 4
03, 5l solaiwl b alfisle;l wladllas (YY) o sl

el L35Sl il yo cBlam gl (sote (ooslas
G5 Ola—iils 5l ool 5 sloog S inl nogdle
S Sl o b LS 5 45 s 5
Sl sl )3 S5 859, olbyw cé, iy
b o Sy5—o 12 50 (Ve Q) WS 0 555l
4 (291 Olgreds g osls malEl ) (a8 Joho collad
g oo oolaiwl Sleyo conds of on

9 o Hhgiew blac aS wins oo ol i Oldlae
SeSY el Glas Sl i S g0
Lty crl 5o igd (oo Sl sladsbe oo o
2l e Saugp g9 03 b G Sen g 08
Qliime (ol gls 23,5 (o) p (Gl 89 £4i 033k
392 Jslw (slo0s; Jlan » SS9 b 5l S
w5018 s Lo T (sl SealS gni 40 1, 51 ol
58l Slaladl 5l (xesg il o590 (V)
che ol diplb e Slge ldjem abox sl K00
slacadplio adgi GeSY Jeod pac 090 (g yols
Lo cymaling adss Linl3él 5 T (glane ol aloxjl Jled
NQRPINCEXPINE S

Ll 55 s sl sl LncSisens
839, 3 oWy Slge a3 & e (aloond 50 58
o9gkes LgiSY B pa e calllas SO p0 aigd (o0 S5
Bifidobacterium bifidumecrease 5 wsldga il
o e 55 5 SS90 cullas alS e
13 Gl el () ab 5l 38 6lS Br codlad o33l
S L agsgigdls o5lassliT L jlaje8 5l B- codlad
e B0 L5 g iy 4 e ST
eizmen )18 [olb s Slge (IS5 )3 (cogee A
5 Slg alex sl placudglie J St oSS gm9 2
Sial33l 1, (SCFAYoLssS 5,025 oy (gl
Sy 605, sl Jol—w cladlows 4y yoie 4 W2 0
OY) 595 o0

P Seigmgn il 4 by glo G5
s jsbay JES s olb ks sals
JSTLI SYR SRS Y B YDNEN W] BV R S
S5 855, &L g 055, 2 peine bpnidlS )y Sere
S oo 1) 3055 JuSis Wlgi oo 4 5)I38 e 5

YA

http:/rjms.iums.ac.ir VY ) oplad o) 15il) il js ogle alan



https://rjms.iums.ac.ir/article-1-7504-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-26 ]

sl e —olugn S Y (Y) 0in S o oolid Lone
STy g0 (GSH) 135056515 aislo oyl lpmnST 5T
(F+) &S o odgi (CAT) SYBIS 5 (SOD) 5bgamys
sl 51 <oJlas L. rhamnosus GG 4 L. plantarum
GPx GSH asile Slou ST 5T (6l e 0 50 Lo
639, b Sls Jow yo 1, YL 4 SOD GST
2o e Gl il Jute 60V 5l (26 S5
(YY)

Sy ookl gSY &S Wy (g O en 5
seeel oo Uy Jelw 286 wilss o «(L. reuteri)
Ganlp 0 a8 olaslS iy il &b 5l g
9 S (V1) w20 aallanils (il (6590 9l st
By—ao aS ol i 095 dalllas ,o Ko
(e Gkl g eatogddsd 05l pon S Lgunin
859, S99 SNl )0 1) (oots 9 Mo D 095
G 1) H9egs e eizred 9 LS (oe Ll S
7SS pgSigl a5 slo Lti a5 jlege Julod ams o
b (ol £5) AOM Lo sgs sl sl
S oo 5lee ) S50 )50 et sl cdled rals
S @bl b g 5 DS 92,58 (il
WNgd (oo S5 809 ble (Jslo ples 5 2355 el
A co Gl d Sldllas ool ogdle (YY) cw | 50
el Sl s 53 1y s oo o Siigs g 45
ezge Slallas plas el (FF) 02iS o
b ol el bSgmg n o coul et
Lol Log3l 5 0iiS oo gy |y saiihias slaslw
O Jsiz ) wigdsad sl sladsbo sl Wl

Jon 5 Sledol gmgo Lge or

i35S ol e HT-29 JUS 5158 ol s Jsko
Sl el sl lgiSY g A 51 (EPS) Loy 51
(YY) gl 2 GO/Gl Johos a5 ,> a8s5 g j5i ]
b Gyl g S gy 5 opleligiSY
O3S Jsdd 5 Bax yumlsy 5 Lajl—ulSsy
30 jeme ] Wl el Bel-2 janalao glo iy
slo L Olallas (YY) Wgds oo Sl sl ol
g 000 ;iS4 o8 BB Hebas (nisin) ol aS
$loss 5 JES 15355 by ol sloes, Sl lio
LislS |, MMP9F 4 MMP2F .CEAM6 .CEA
(YO) a2

Solw o, (L. plantarum) sg,L0M walewligiSy
31y Caco-2 g HT-29 Jlb s sl Jsbo yailocsss 4
WS o )lgs ErbB-3 4 ErbB-2 5 ;Lo els 3 ,b
Leasei L. ¢ L. rhamnosus GG =il 58— .(YF)
S sl sl & 2les | MMP-O oy als
(V) 5,5 555l JS 55

sl ply ;o YU Ve b olie slanss, cdadls
Sl o0 5158 ol s calisrs glgil d inn 4
ol HT-29 sla Jolow 5l oolail b cledlas (YY)
aiile (skdon 5 (w95 95 42 sl (sladyg—us a5 0l
owliel 1y oYed aJe (THI982, M17PTZA496)
(YA) B9 oo Sl ymmab Codlad Cgo g 00ls
L. ol JoulgSY alizs slady g a5 Jb> 0
OYed uulgi & o8 S. thermophiles ¢ Plantarum
oSSy 45 wipd oo Ol Lo )15 (& p it

S 53809, Ol 50 gulog ST oyl ply o

Ssmgn ol sl sl dlawly walais &
Lactobacillus plantarum JiS,glgS T TLR-2 4 515 Fas (20)
(NCU116)
Lactobacillus acidophilus, oals TTLR_Q 9¢TLR-4, (%)
Bifidobacteria bifidum, and . :
Bifidobacteria infantum Jels 3, COX-2,
(LBB) 9 B-omsls
Lactobacillus casei and JBS,glgS GO/G1 Jghos s (av)
Lactobacillus rhamnosus
Nisin S lsS LCEA, cEACAMS, ()

MMP2F, MMPOF

VY a5, ) osled O o)ss 15y ySaisjs pgle alan

http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-7504-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-26 ]

5355 (£liguig e o 1STaurgn il oozl b o s lasd 3 sl cdlgns]

Jl—u! «(Chemotherapy-induced diarrhea- CID)
5 (Radiation-induced diarrhea- RID) 45 ,; 51 &b
S a8 Glby,w phlen glae 5o SjsSee
el Wlad 518 5 slapleys 5 (Sleydco—>
Ll

el e a5 wi 20 o Sl ity Slallas
ey gmalS 1) Callacs I3l cpl LacSdgmg
2 o p (e CID p9S0 g popim ulS
sloe B .(FY) avspo a8 ) &y b js o) )los
5wy |, oo o395 90 CD2 Brevis L S s59)
70 Grays/35 Sle,og, oS Glb,—w e 0,5
Q20 oo (EalS wills 5 e Loy ¢ fractions
e —3)1s8 CID il ol 31 wg—wgial ) L (FF)
S o o Ghilos o 1) (oSh 8 5 gliiin epses
Slppi—iy Oldlas ) 1 ogdle (FO) aps o ialS
Sl s il Ol wgmwginly L aS wies 0
Oleys (FF) a2 oo Hals ol pivn s mua L
Ol —w 4 Me l)les ;o | RID by Siigmgyp b
(FY) a2o o (ialS oo Lilas

ookl s55Y (gsl> Seismgn o oS
Gl sla o5 n; Bdlea LA-S o5 S9!
RID 51 BB-12 uiiSY psr 55 Uigi iy ollasd
Gl O er 5 S5k Lz i iS (o0 55l
oo 4y meldgan ol gl b g5V a5 ol
Ol —w Olilez )3 [, RID podrin o yiSL gt
oo bade 6,:05L G (FA) 0o oo ials o> Ao
a>ls VSIH3 lgeds a5 so o Sis slazl o
ooskdgdel Lo owl8 Lpg lidy L (55l> w09 oo
3t g oS g sloaiss 5 (Sordo Ly
B) wiiaiyl pg 25 gaan) o 15 Ligaan,
P S 9o b 9 oSSV pn L 9o d ((Guritin]
95 S gyl 0d 5 6L & 5w Se g (o
(okdse s Gloaiss nj gl (09595 5 i D
ool 1y Sleyo SSai pl o gy ca sl Jlop—ul
(FR) w0

TSN TIPS UCEFE PO IRV
I, (TNF-a. JL-1B JL-6 Jlie 1) bl i

sl ity iy o gy sl 1Y
Hloyo (o slag )15

L Jb GG jug—wssl, L &1, o b o
b (Celecoxib) comnS sl b casS 55 )3 (ymgladginnd
S b 0glsS Ol Sloe S o 50 5508
b 9 BAX (655051 Gty Sl eig  « sV
a3 oo uals 1) BCL-2 (55608 i cwopmls
Ly ooskdgne—ol L L S 5 50 oS S (Y0)
Slaxd 655 Kb stz $ SL Hsbas GG mg—wsidl,
NFk- (St b 5 (ACF) S S slr il (58
&S =il s eeoY) ;o COX-2 4 B
O ygody &S W23 oo LialS |, (DMH)y, ISy 0.0
55 (F5) 0iiS o Wl |, 0y5)sS ooy o0l yLas]
GM- 5 LAB su_sbiil bgls a5 ains oo ol
ol gl SeS ey Sy olsieas Wl o LAB
oolital JES s ol o b fas o e pledll oo
YW

cbli> sdas g Sl i o 40 sl )l5S
Sibo Jub s Slojo ot Cuon b SSgngn
(FV) Jobw &5 2 Lo g (59095 095 —w 0
5 @bl sloagsS s—w sl Jlsd e
oy sl JE g o35 1, 553550 3l o
La—wslao ;0 (YF) w20 oo L2 NF-kB 4 S
Solex sl 5SSl )55 (JUS,5lsS o
4 Caonns Ssmg Ol Xy (o2 50
S i i o ol s Ko gl
e Sty e L bl | o el
Ol & o LSS g 5y 530902l Ol )
A | S &lg) B pae did o yiw d 40 diw
220 1ol 1) (65 50 digs b s Sy Cal S
Lol ool 1osd Sligw jo8 sla Sl o5 (YA
L) oS g gkl iSY (kg
LyShgonin b S (5555 5 ol (w950 ) W2
ke Slo> Joo So 0 L ERF anes by 25

00 oS 5l 33928 dwy o0 iy (YA-TY) oS 6

Sl o sen—i 3l 00 Jlp —ul (FY) w2 0 0

YV

http:/rjms.iums.ac.ir VY ) oplad o) 15il) il js ogle alan



https://rjms.iums.ac.ir/article-1-7504-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-26 ]

5 stk glos Slos sl slods; slap—uasl )l Se
Coloz b jue 3l calite glo y593L anle b las>
Sy—ae Grizas (OA) WiiS oo Syl 5
B30yt |y 039 pomg Sie 8 Shee o SiSgg
aby JpiS Glp oDy e LaSSgaigp
Qg oolaiwl 009, ;o diwlgml lap—ucslS g, Soo
(0)

G Sigmgp pems a5 Wob i alellas
Glovgy gy, Sun Olynsi B.longum BB536
b ohslr (e 2l w3y So lawg ou sl
Bilophila glsl 3 (iol38l .(Fe) oiS o oloxyl dax s
s Y my= L mlae o3, L wadsworthia
FIL gsh e () 03 i e sl olS ik
o —w (6,5 S —& , Bilophila wadsworthia
dallas (FY) wi,lo cd¥s losy, Clpidl o JUS,oleS
a—3, B.longum BB536 a5 a0 o slpi—ing S0
SSL ogmaa S oo Jooi | 009, slacg See
g Sl jo—as Jdoas (ol 5e saiSadsi (gloos,
[P K VPN SV IR INCA LR o
(FY) Wigd o 0dgi 055, ,0 B.longum BB536

L Shlem lponuB il iz b Siigmg
Jdods pg—azas cailoais olou! slodg, slas o
SEaman Oleys Jsb )0 039) pamg S S 5 4L
b Shlom 5l anlllae S Jlo sl ol 5l
Seismgn bl o oS 035, el slo s5lern
«og—wgialy Lol Db L o ughdgie —l L (s9l>
5 P95 Y B xSV B uogy po 25 Ligasida
S ol s 253, B pn pusliban s sSS 5 f

05,5 S L aslin 1 psasSon S o b )]
Ol Egeme 0 (FF) ot s (65 e calll S
loSiigngn &5 wams oo L Iy yobay b 515
5510 555 039 pams Soon Conmaz 550k 2

< 2ol Gly 009, U g9 50 U T
Hlog® (ol (U9 )10y ()

At la g)lo Collad elas boosg, 5ldg S
5 Gl glag,ls ae 5l das 35T 50t o plie

Spdy o b 2le 5, 0 ol b Sy

YV

VY a5, ) osled O o)ss 15y ySaisjs pgle alan

Jon 5 Sledol gmgo Lge or

JESH8lsS Ol 5o CujsSge (ol g ols ials
3,5 SeS e lyslgyold B L osd Lo e 5o
peyShganan a5 CdL o axllas pl cogdeay (O)
et g amo co alS |, Th17 Th1 g ly iz
5 pze Vb | CDA+ [CD5+ /Foxpd+ (slagusly slans
5 5 Shee ughwbgiSY a5 ols Ub)l5S axllae 5
ool ) Sledl yo 25 wglate lays g 00 YL )
Oloyd as ols L 50 500 dalllas SO Q) oo oo
G 1y Sl s oot 515 L S35

039 SUgmg Sue ¥

g Gles Jsbo yo landl 839, Slapan S )l5 Se
slpi—ig Olallas g5 oo Jae SogS 4 jobe
Calb 0lje5 859, (GUgmg ,Sow DluS 5 a5 Wi
9500 Slarg—w (nl Sl Hole SLS 5 4 ook
ok mlis jo wligi g jole S i LSS
(OY) Bals glolil 009y 5 e gy ¢(y5ly yudii dusie
Ll ol b (Sos8 Jsb 50 BgmgSon w5 5
Er Gt 9 Sy i )0 oy (S5 Dl yess
99 S Xy So—w sl 5 (23 @25, (OF) was e
035 SUgng Sen oS 3 I3 3 bame A i
O0) s

5 b s —lyial o roaling loss) slo g,
OieSoiglem Jd ghcddplo a1, ol3é gla s
LS 5 igig s «Sidism sl o) i oo s
S5l 5e sl o Shoe (gl as ol S yigign]
iz glacs Lo 5l cdidlone g siid (6598 Jbo s
Loy, Sie 03gy (gl )0 (0F) (aiS 0 o0l 3 1,
Bgh oo i & BBt slatlionmg S pes cge

S oo b Sdelie Jled SCFAS 4 | o
L Sgbie 5551 &5 «Olidg 9 Slsmgp liul)
(BY) 08 (oo @2l 3 (glsS sla sk (s

5 PRk gde do by g H—d> nl pedle
7S Jedody (5165 olKiws )3 ugli—uli 935y
5 oyl S e e, S
9,00 5l b oo Gl e oy 15 LwgSlgns's )3

http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-7504-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-26 ]

5355 (£liguig e o 1STaurgn il oozl b o s lasd 3 sl cdlgns]

Sl o (s 9095 3585 1ol 5 Jlxb o pThIT
(V) ols ials Thl sl Jgh g CD3+T
AealandglSw 45 1 a B as olo 5158 5o dslllae
aS Jloy0 S o S5 pThl7 ld! 6l
(B. intestinihominis) Barnesiella intestinihominis
S o 385 |, Tel 5 Th (g8 Slosiz (slagely
os| ©l,31 B, intestinihominis ¢ |,,2 E g0 ;
Sladllas (V+) wio,S W selawdslSiw (5505508
oo Hlas Jokw laos, g olusl cllgs jo oulplo!
Slog)ls » loase ;5L 035, (SLigmg San 45
(J—lyglysld -0 o Kuo Sla,o sen—>D
L oasdlas G (VYY) 04l ) SGe ol 5 duola w8l
ol g, Se aS sl s (I C 5l ool

Sl b sk 4 &5 Wi e (golge b SiTgngs;
SUgug e a5 Wlosls liss Oldllas .(F0) 1 s yu
Slodsord lag)ls pun Jlie 13 (Sl (A5 039
9 ‘S:LA)«)GQ_._MJ \.AB.LE.AL) u‘))‘ ool L)"‘ "\"'SLSA LQJ‘
A o puals |y legls pl glb wa 5 Jos
b M Sl pdee—b o s 035, U 5mg S
g ls g lslw Ol s 5 coonl bowd (e silin
& e )0 5 Slo o con—i Sl gyls Jas ]38l

(V) 5,10 b s ey wgllacl Sl I rals

e &S @l o)l S de—alyslysle -0 Joe sl 2
5 LSSl i by ol ol ys oy
S g Sl 5l 9590 (395 o0 ool JUS ) 5lsS
el 50 g b B 03g) sla g S oS
28 oo ) (Slaydcent lag s Gl wo Joe
=S ¥ pees aS Wobs i Ko Sladllas (YY)
1y Jemlyslyshe 0 Gl ,sss clad « Sesg S
Jae sl (YY) sao oo juals p2>e8 LB jsba
S5 9 e (P 2 85 4, by (hge
(O 2logts 5 ebons (ol e slogil) (Sesin 51
e > c—bge b dmlie )0 0 a2 15
s9ban (ougbe—lagiSY 625 g e e
oS Falte joba (VF) 09 Somb e ol
2L oy ST Gl mss—s Jos (Sism Sl
5 0995 i )15 50 1) G Jos 9 B4 poid

(YO) ols jrals E4 pgail
MPT olad as ol i s daxllas oy

reactive oxygen ) Jld oy5enS| sladiss sasS oy
!l Glbrwas Jae Juals cde (ROS-species
Jos (ol slag S a5 wilosls slpaioy Slallas
S oo WIROS adgs costs bawgs 1) Silb pwas
Colpz ol e 4 005 5U 303 p5m0 il 1Y

st eiso] slog Jo o

Obeys lp dedan ol gisesl slag,lo 5l golaxs

Oleys S5l aS Wlod ' oy p (Slojo oot (slag)lo
ooliiul (5,505 sloJae jo ool (oS5
4o Science o oduds yiiie Jiiwo dslllas g0 .0iiS o
Gk 5l o, 29,5 Jobss pac aS ol HLas Yo VY
b s Joe « Sign Tl (om0 50 6258
(FAEN) w20 o (a5 1) Sl yo soni slag)ls
3 it emmlagSly ol 45 S e 5
sl Jow jo ) Sloyo soni Ol g unlogs
RENTS VIGEE I JURIG 3 - NP
5 M JIST Sl pls jsban ol el s B16
s DNA o T zsha (22l Jodoar |, 3By e
039, U g9 e Ml 51 oL a5 ROS o.lgs
(F) ol ol g Sleyo Lgolgs';ﬂ WY
Ollgas as ols lis dge Sldlas (b yar (o
Sllgs b awslin o ol lodg, U gy, b
Solin 89S loys a4y pigllae jsboas (g Sn (g0
cwob—wlbgiSY gladaiss Janl canela wdglS
S ilye s3lad oo 4 (et ) b osS'555 2
Sl byl 4 oo a5 WS L L, el
Woele T sladshe sl Gosb 5l 5 9e550s (oo
SG aS G legSSly 929 (ol b 0g—i oo (PTH17)
el Ste 5 Sl L sl P S ]
aozs als o |y aslandglSin Slb s il

YVY

http:/rjms.iums.ac.ir VY ) oplad o) 15il) il js ogle alan



https://rjms.iums.ac.ir/article-1-7504-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-26 ]

oo &, olbyw g din lbw «Soe8 e Jslo
P )5 S o Jobo poien )5 sl Sloglyl « S5
e Slegll )99 5 S9alS” Jobow poic—u IS ( JLbig 59!
3 S35t ol B0, ol Jlinsl i S
s agorleal s anls SrsS s Ay, ol
e loys sl onian b CTLA4 ool T oleyo
el JIS oI55 ol s 5 556lS” sl i lS
oler sly el Clogoslal 5 cngllyd oS 5
a3 S5 45 o 535 oo 58 i IS
e 05,5 S a0l JBS 555 b s g il
www.clinicaltrial.gov ;| i —ws o glaoals
LSy ol olsa oligadol as wins oo oyl
slo oy lp b sle Gl T 50 oo slss
5 odne ) dlogins DogelS e o p Jold goiie
29 039, SLgmg Se 09—b o0 o0liiul by
sl gl ol Cra— y il 4 2P L
QS oo S wxlandl ax—wg |3l as ol Sgige!
Slpzs a5 Wols 5155 K en g lga—w (YA)
slagylo Glb sl Joo doligng S Cunex
90 g loslai Wl e o i 1) ol Tgigel
«S5ST gl g g ool cglise Sauig 8
Ghge 53 Ol ady a5 il 5 peidle Sl (sl
s5ba (g Sz o8 alosT (e b aeylie ;o SCisST
slo &5 (nl podle il VL (g2 gi B
(O3S oBtaloi] glaige )0 yol> e S bk
L 2ligse 5 005 csl | smml slog—ly
Olo s a8 oo e Iy poidle a iy cpg i g
s3e88 3y «pgr 7S bgdahey 9 PDL-1 (g0l Il (oS 5
5 Sy -(Ar) 385 Bis pedle ige Jumo y0 )
e 30 6313 as (AY) woby u)15F o) Ken
PD- 5 PD-1 (g0l 5l (loys (it il oS 5]
(85215 Jsko pyim IS 5 428,55 NSCLC Lo, LI
A2 oo yuals
as olo il 980 sadiges 5 sl S g
L PD-L1 ¢ PD-1 (gob o5l oleyo slvonimog—uly
ol ai0g 0ol e Akkermansia muciniphila
5 o] GlodisS (s 5 g0y, slaaisS YL

yYvYy

VY a5, ) osled O o)ss 15y ySaisjs pgle alan

Jon 5 Sledol gmgo Lge or

ol anls e bsad aul baglb,—w dilises gl
Loawslio jo laglo cplaS o)l 0929 (S0 0w »
Rl aiis She (i (Slojosend lag)ls (o
3 aiadan o le o cplaS 09 i S WL gy
Sy ohlewm S g s S5 o olilew
ol calizes Slalllae .anil Lol b axlg oyl cél o
Slowma lew 5l 00g) poug, e g5 a5 Wilosls
ol 2l Gl aul saes Lo Wlg oo 00
dallas G (ol jebay (YF) o il goie Sy

poa— )5 5 peMe Slom> Jow jleslai—wl b sl
3l Szl Oy a5 ols (ltd (glsS
(YY) 020 oo oS 1) ol igiges]

S50 oy L slooasS o o3l slo Lo o
Db s i gl ol s sl sl as
slagsl Bl el st g 00,5 b 4 g9,
;5 CTLA4 4 PDL-1 PD-1 sl aiadon JUslSsige
slasle,s JUglS gige (slagol il o wd o iwo
)3 iy seeg oy J55S sl gl 5 5 55
elsil Loy sl PD-T cilises (slagoly 5T igd o
S ol julgpes i laxs S ol b, Gl
psdle (layd (sl lazl 5o PD-1 JUglS sise soly gl
k9055 Sglite elgl Loy 1y mpms 9 35 U2l
poem ) 9 SzeS puf Joho &) lbojpw b cal>
Ol (S92 poiid (05 gy (B S Jobo
P )5 «§ o Aoy Gl codas A28, iy
ok poiew 5 5 $9alS Joho poien ) ‘ﬂssiwsfkeﬂ’
oL Bl K8 icmgdlys 05 8L o wanl IS
&) olb s cpgdle o yo sl PD-1 JU sl gige
poadd ($9alS Jolw ot )5 Sz g8t Jol—u
(Jubigysl por— )5 05 5 o Gl Sz s2
) Ol 5 ,¥5lugils porew )5 ‘JL.SﬁJ?S olb
VA 4 ol S>s8 oo

5 Cemiplimab PD-1 U oS 5550 gL 5T 50
32l gy (o p S Il poin )5 ey sl
o8 Sslicte PDL-1 glagol ol (b an 5o 0
Slp (Y Wlazd 5 anl ol glyl ole s sy
by ol s cailin b s gl Slagieds T o Jlo

http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-7504-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-26 ]

5355 (£liguig e o 1STaurgn il oozl b o s lasd 3 sl cdlgns]

Lo Sy gintST ol wilizs oo iSL
(505508550 Lacmads S (ps 2S5 Ligain)
9 P y—alS (S gireg)) o D9Se 3 (Oligg
2L Sh sladiss oo caw londs ]S (L 2Shg
O 033 pomsSee ;0 SISz polde ;o 48
5 oSS 5 il da e aligSY 55l Wil e oo
sl deSe ;5 69,8 @ml) slo L (5 Lty 0 |
£35S bgdaie (el LS 5l Wl )le Sigmg
9 Loy 1686579 53l oS 58 g yinw | s allog S Lo
o Ol flalex 5l e slo gl . uglinls
S35 o Joh—w )0 nles sl hows (Sl
Ol 53 S 9 obsS 0 pny b 02 slas—uludy
W92 oo Jlosl lo SCigm9 S 5145 59095 )
o b ol Coonw 4 (0L dogi a5 Cawl ol el
Sz 5l eolitul gl algd aloz 5l05,5
= wi Lt sloo o)l lowys o lon

39— P (oS g Ay Al 30 Ay (g
5 ot g o o e (Saedysnl slon il
ST AF) dgai o)Ll o )] by Lo 59505 ;L
o rShigdeder 5 pogk—ulsiSY ol b Seismgn
L Sdgmgyp ol &5 wieo so olii b yiagh i 2
a8 sl s Sy Sl & il
eyt slos o 3,Shas il ol sl
Olbos 5o (Sloydsinl (Sleyd oot Coon 2015 5
Sl 09290 gl 5ST 0 SS Gl il
Ol A7 AD) Sigd (o bogrye JUS 55 by 55
«Segmgn b ole jo as KT Ob—is Eo—o90
5 P9 Sbsjsd (ol pu BaSolml a1y Sre
Slllas (AY) 023 co (a1, oS oS 6 i —wlgin
I VL sl 4 i ol Glie
W)1s 929 0me 9 S5 839, by )0 pg iSlg5ed
b SeTgmsn o bLS,I S0 lr ccnlnle (AR AA)
o2l B,k it slaplb ol 6 S —in
Elalllae 45 oyl 505 olon] (glodg, (slass Seue
Ailools 5,138 calizes slo jidgh o | 5L (6 i
Sl a5 e« Sgea sl Ole y &S
gyl )2 1, (Sloyosadl) 2ligigenl 5 (Slojo s

@l igsgml Gloosinsialy 1o v pg by ladiss
P rSlganan a5 Jb o a8 ools et i
5 pe—>Y po—,=Sloga s . adolescentis
(AY) a8l uels parabacteroides distasonis
Ol 5 2o SYL 5 b g S dxllas
L oo—d)los podle oo 839, sLigmg,Sos
RNA  ob Jlgs 5JUT 5l eoliiw 1L PD-1 ol 5giges)]
st Solas oS 8L 3 55,8 (5,52, 165
OB aeazwly o )ls 895 cislas Fwly aS ol B L ]
L wolw Fwl a5 goldl gl Jboy oIS L
E88e 5 039) SLgmg e Comex ;0 b Jlads S
psi5 IS )ll—dl ol I 56T el 2 ogdle

, |, Faecalibacterium sle & o5 oo s yiol33l
gl a5 (g0l Bl jo a8 o ol las B aeszwl

5 &S Lty 0 | dthetaiotaomicron o 2SU caislas
ol el iol38) Anaerotruncus colihominis
Tob—w il aS o S ak ik yiores axllas
59 9,5 50 D8+ § CDA+ T glo Jolouw ¢ i3l
3edg; pomgSee gola—w Gl b Seet

Lo 525 JIS5 b 4SS ing, i Jl s
b T sla ol YL s o5 1> )3 05

4o «(Myeloid-derived suppressor cells- MDSC)

AL SR L Olhlew )0 St (55 505
59 MBS 3929 039) oy See sl Jlandg ST
039 )3 P2 ySL (JES L Glews oamlive (nl L 38les
Oblos b analie jo 1) (6 5VL (Sjelsise] slagw
sisls i (gloss, sla s 25l 5YL mola s L

(AY)

Oleyd 3l ool wl b 0oy paagSie Comez 2Dl

Slyizes Jola s Gl g Gl So S igmgn
sbag,bon 5l 6Ssl> Cga 009, 090 5L
SloaisS 5lodg; pamg Son Cumes el —5)l6S

YVv¢

http:/rjms.iums.ac.ir VY ) oplad o) 15il) il js ogle alan



https://rjms.iums.ac.ir/article-1-7504-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-26 ]

Mo 5 ol Ggwge Uge odnw

A
U Jy
e
ST R S
T ] T ST
A MR s Jy
a8 e
=y
Ay 3Kl
e s - — A
1 (Mo e oNIY,
7 ol Al T
E T
o s
PR RO
ot Ay =
sRs V) et
a3 s ot Al
[l S Sl G
AR
sy
T

Ol 3l (6Kt 5 poaySlgain 1 - JSW

5 o) S 5 e pli e (g n Jlgn wile e |
3\.19__,» ul?;»‘ Q")’L’ .(AY) Q}L—w a)bg.é o)ila.c
s.)jﬂa.ol.' .]am ﬁ‘ﬁ L as &TA—AAJLZ..A r‘:y).jl.’gd.»..o.u
san] db Sllllas .o ls coenl il polio b)1g5
S Ol pgn iSLganan 5l eslai—ul L 6l
el )L«J Sy90 QUGJ_MJ 6[.@9)‘0 )l.’S)o é.c.s QLA)O
| Sl s ciliien Sl | S5

sledsle 69y » L SSgmgn Ol J i85 i o L
LBl SO lgie 4 Q‘}?‘SA Iy s xSL ol ‘GBUa)_.»
L} ‘-sjl_A.A.}‘ L;;LA)O Q)S:’.ﬂ) 6‘)3 o..)._,.,.fjb..\_:.,o‘
@ nb izen 285 L o S il slaiSTy
Oleyd 0y90 Jobo ¢ Bra s 590 5,90 10 Sgzg0 SYIgu
l.} .59....; 03l C‘“" lJ Lébu.iue.uﬁfs u.').’w Lo ul?;u‘ 9
Sz SFlel S plpre 4 T w95 Jmuily
g (Byre Gl Gloys (sl

Yve

VoY 3,92 <) opled (Fr 69 E]ljﬁﬂ.ﬂgl:nl:n

0o yals e LB jebay b, Galise
Sladlas 5l o s aiS S5 ol s s (59,00
9 oS STy bl 1y 035, Slopgms S Conex
@15 Pl Sleydcor—b slas fusly s
Sleys cod hlam jo ailes S a5 (Sl o Sl)
sl slodisS 357y waeli olS L
S9r42 Lo B. intestinthominis g |,a  wgS oS ¢ 1
o Sgmgn b oloys Glp odes Ml 5l (S

Jolse asl (5,165 oK ws yo o] 5,0k wilgs oo
ia LS‘)'? odxo gduw | pH (1Y) 65‘)‘5" sl
W9y (ol b s osllae pgr S Ly sladyg—
,o B. thermacidophilum g udlesl pgs iSbganin
65‘)‘6*" sl 3929 .AY) J.l.;Lc‘_s.o o) f-Y pH
21 e S hodsde &g Cul (o 4893595 2o
9,50 gl <o 5 g )l pelalp pg S bgain

http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-7504-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-26 ]

References

1. Yazdi M, Mahdavi M, Kheradmand E, Shahverdi
A. The preventive oral supplementation of a selenium
nanoparticle-enriched probiotic increases the immune
response and lifespan of 4T1 breast cancer bearing
mice. Arzneimittelforschung. 2012;62(11):525-31.

2. Kich DM, Vincenzi A, Majolo F, De Souza CFV,
Goettert MI. Probiotic: effectiveness nutrition in
cancer treatment and prevention. Nutr Hosp.
2016;33(6):1430-7.

3. Guandalini S, Cernat E, Moscoso D. Prebiotics
and probiotics in irritable bowel syndrome and
inflammatory bowel disease in children. Benefic
Microbes. 2015;6(2):209-17.

4. Whelan K. Probiotics and prebiotics in the
management of irritable bowel syndrome: a review of
recent clinical trials and systematic reviews. Curr Opin
Clin Nutr Metab Care. 2011;14(6):581-7.

5. Barrons R, Tassone D. Use of Lactobacillus
probiotics for bacterial genitourinary infections in
women: a review. Clin Ther. 2008;30(3):453-68.

6. Altonsy MO, Andrews SC, Tuohy KM.
Differential induction of apoptosis in human colonic
carcinoma cells (Caco-2) by Atopobium, and
commensal, probiotic and enteropathogenic bacteria:
mediation by the mitochondrial pathway. Int J Food
Microbiol. 2010;137(2-3):190-203.

7. Baldwin C, Millette M, Oth D, Ruiz MT, Luquet
F-M, Lacroix M. Probiotic Lactobacillus acidophilus
and L. casei mix sensitize colorectal tumoral cells to
5-fluorouracil-induced apoptosis. Nutr Cancer.
2010;62(3):371-8.

8. Roberfroid M. Prebiotics and synbiotics: concepts
and  nutritional  properties. Br J  Nutr.
1998;80(S2):S197-S202.

9. Le Leu RK, Brown IL, Hu Y, Bird AR, Jackson
M, Esterman A, et al. A synbiotic combination of
resistant starch and Bifidobacterium lactis facilitates
apoptotic deletion of carcinogen-damaged cells in rat
colon. J Nutr. 2005;135(5):996-1001.

10. Le Leu RK, Hu Y, Brown IL, Woodman RJ,
Young GP. Synbiotic intervention of Bifidobacterium
lactis and resistant starch protects against colorectal
cancer development in rats. Carcinogenesis.
2010;31(2):246-51.

11. Kim JY, Woo HJ, Kim YS, Kim KH, Lee HJ.
Cell cycle dysregulation induced by cytoplasm of
Lactococcus lactis ssp. lactis in SNUC2A, a colon
cancer cell line. Nutr Cancer. 2003;46(2):197-201.

12. Sharma M, Shukla G. Metabiotics: one step
ahead of probiotics; an insight into mechanisms
involved in anticancerous effect in colorectal cancer.
Front Microbiol. 2016;7:1940.

13. Wollowski I, Rechkemmer G, Pool-Zobel BL .
Protective role of probiotics and prebiotics in colon
cancer. Am J Clin Nutr. 2001;73(2):451s-5s.

14. Orlando A, Messa C, Linsalata M, Cavallini A,

Yve

Jon 5 Sledol gmgo Lge or

Russo F. Effects of Lactobacillus rhamnosus GG on
proliferation and polyamine metabolism in HGC-27
human gastric and DLD-1 colonic cancer cell lines.
Immunopharmacol Immunotoxicol. 2009;31(1):108-
16.

15. Tiptiri-Kourpeti A, Spyridopoulou K,
Santarmaki V, Aindelis G, Tompoulidou E,
Lamprianidou EE, et al. Lactobacillus casei exerts
anti-proliferative effects accompanied by apoptotic
cell death and up-regulation of TRAIL in colon
carcinoma cells. PloS One. 2016;11(2):e0147960.

16. Lee JW, Shin JG, Kim EH, Kang HE, Yim IB,
Kim JY, et al. Immunomodulatory and antitumor
effects in vivo by the cytoplasmic fraction of
Lactobacillus casei and Bifidobacterium longum. J
Vet Sci. 2004;5(1):41-8.

17. Chen ZY, Hsich YM, Huang CC, Tsai CC.
Inhibitory effects of probiotic Lactobacillus on the
growth of human colonic carcinoma cell line HT-29.
Molecules. 2017;22(1):107.

18. Mohammadi M, Mirzaei H, Motallebi M. The
role of anaerobic bacteria in the development and
prevention of colorectal cancer: A review study.
Anaerobe. 2021:102501.

19. Gupta KH, Nowicki C, Giurini EF, Marzo AL,
Zloza A. Bacterial-Based Cancer Therapy (BBCT):
Recent Advances, Current Challenges, and Future
Prospects for Cancer Immunotherapy. Vaccines
(Basel). 2021;9(12):1497.

20. Elmore S. Apoptosis: a review of programmed
cell death. Toxicol Pathol. 2007;35(4):495-516.

21. Fesik SW. Promoting apoptosis as a strategy for
cancer drug discovery. Nature Rev Cancer.
2005;5(11):876-85.

22. Dogkotenge Kuugbee E, Shang X, Gamallat Y,
Bamba D, Awadasseid A, Ahmed Suliman M, et al.
Structural Change in Microbiota by a Probiotic
Cocktail Enhances the Gut Barrier and Reduces
Cancer via TLR2 Signaling in a Rat Model of Colon
Cancer. Dig Dis Sci. 2016 Oct;61(10):2908-2920.

23.Di W, Zhang L, Yi H, Han X, Zhang Y, Xin L.
Exopolysaccharides produced by Lactobacillus strains
suppress HT-29 cell growth via induction of G0/G1
cell cycle arrest and apoptosis. Oncol Lett. 2018
Sep;16(3):3577-3586.

24. Lin PY, Li SC, Lin HP, Shih CK. Germinated
brown rice combined with Lactobacillus acidophilus
and Bifidobacterium animalis subsp. lactis inhibits
colorectal carcinogenesis in rats. Food Sci Nutr.
2019;7(1):216-24.

25. Sharma P, Tiwari SK. Bacteriocins of Probiotics
as Potent Anticancer Agents. Probiotic Research in
Therapeutics: Springer; 2021. p. 231-50.

26. Faghfoori Z, Pourghassem Gargari B, Saber A,
Seyyedi M, Fazelian S, Khosroushahi AY.
Prophylactic effects of secretion metabolites of dairy
lactobacilli through downregulation of ErbB-2 and
ErbB-3 genes on colon cancer cells. Eur J Cancer Prev.


https://rjms.iums.ac.ir/article-1-7504-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-26 ]

2020;29(3):201-9.

27. Van Guelpen B, Hultdin J, Johansson I,
Hallmans G, Stenling R, Riboli E, et al. Low folate
levels may protect against colorectal cancer. Gut.
2006;55(10):1461-6.

28. Tarrah A, Castilhos Jd, Rossi RC, Duarte VdS,
Ziegler DR, Corich V, et al. In vitro probiotic potential
and anti-cancer activity of newly isolated folate-
producing Streptococcus thermophilus strains. Front
Microbiol. 2018:2214.

29. Ibrahim G, El-Sayed HS, El-Shafei K, Sharaf O.
Riboflavin and folate production in different media
using encapsulated Streptococcus thermophilus and
Lactobacillus plantarum. Middle East J Appl Sci.
2015;5(3):663-9.

30. Kleniewska P, Hoffmann A, Pniewska E,
Pawliczak R. The influence of probiotic Lactobacillus
casel in combination with prebiotic inulin on the
antioxidant capacity of human plasma. Oxid Med Cell
Longev. 2016;2016.

31. Walia S, Kamal R, Dhawan D, Kanwar S.
Chemoprevention by probiotics during 1, 2-
dimethylhydrazine-induced colon carcinogenesis in
rats. Dig Dis Sci. 2018;63(4):900-9.

32. Iyer C, Kosters A, Sethi G, Kunnumakkara AB,
Aggarwal BB, Versalovic J. Probiotic Lactobacillus
reuteri promotes TNF-induced apoptosis in human
myeloid leukemia-derived cells by modulation of NF-
kB and MAPK signalling. Cell Microbiol.
2008;10(7):1442-52.

33. Singh J, Rivenson A, Tomita M, Shimamura S,
Ishibashi N, Reddy BS. Bifidobacterium longum, a
lactic acid-producing intestinal bacterium inhibits
colon cancer and modulates the intermediate
biomarkers of colon carcinogenesis. Carcinogenesis.
1997;18(4):833-41.

34, Nami Y, Haghshenas B, Haghshenas M,
Abdullah N, Yari Khosroushahi A. The prophylactic
effect of probiotic Enterococcus lactis IW5 against
different human cancer cells. Front Microbiol.
2015;6:1317.

35. Sharaf LK, Sharma M, Chandel D, Shukla G.
Prophylactic  intervention of  probiotics (L.
acidophilus, L. rhamnosus GG) and celecoxib
modulate Bax-mediated apoptosis in 1, 2-
dimethylhydrazine-induced  experimental  colon
carcinogenesis. BMC Cancer. 2018;18(1):1-13.

36. Kaeid Sharaf L, Shukla G. Probiotics
(Lactobacillus  acidophilus and Lactobacillus
rhamnosus GG) in conjunction with celecoxib
(selective COX-2 inhibitor) modulated DMH-induced
early experimental colon carcinogenesis. Nutr Cancer.
2018;70(6):946-55.

37. Del Carmen S, de LeBlanc AdM, Levit R,
Azevedo V, Langella P, Bermudez-Humaran LG, et al.

Yvv

VY a5, ) osled O o)ss 15y ySaisjs pgle alan

Jon 5 Sledol gmgo Lge or

Anti-cancer effect of lactic acid bacteria expressing
antioxidant enzymes or IL-10 in a colorectal cancer
mouse model. Int Immunopharmacol. 2017;42:122-9.

38. Tannock IF, Rotin D. Acid pH in tumors and its
potential for therapeutic exploitation. Cancer Res.
1989;49(16):4373-84.

39. Chang WH, Liu JJ, Chen CH, Huang TS, Lu FJ.
Growth inhibition and induction of apoptosis in MCF-
7 breast cancer cells by fermented soy milk. Nutr
Cancer. 2002;43(2):214-26.

40. Ohta T, Nakatsugi S, Watanabe K, Kawamori T,
Ishikawa F, Morotomi M, et al. Inhibitory effects of
Bifidobacterium-fermented soy milk on 2-amino-1-
methyl-6-phenylimidazo (4, 5-b) pyridine-induced rat
mammary carcinogenesis, with a partial contribution
of its component isoflavones. Carcinogenesis.
2000;21(5):937-41.

41. Takagi A, Kano M, Kaga C. Possibility of breast
cancer prevention: use of soy isoflavones and
fermented soy beverage produced using probiotics. Int
J Mol Sci. 2015;16(5):10907-20.

42. Chang WH, Liu JJ, Chen CH, Huang TS, Lu FJ.
Growth inhibition and induction of apoptosis in MCF-
7 breast cancer cells by fermented soy milk. Cancer
Lett. 2002;43(2):214-26.

43. Tian Y, Li M, Song W, Jiang R, Li YQ. Effects
of probiotics on chemotherapy in patients with lung
cancer. Oncol Lett. 2019;17(3):2836-48.

44. Sharma A, Rath G, Chaudhary S, Thakar A,
Mohanti BK, Bahadur S. Lactobacillus brevis CD2
lozenges reduce radiation-and chemotherapy-induced
mucositis in patients with head and neck cancer: a
randomized double-blind placebo-controlled study.
Eur J Cancer. 2012;48(6)875-81.

45. Koselke E, Kraft S. Chemotherapy-Induced
Diarrhea: Options for Treatment and Prevention. J
Hematol Onchol Pharm. 2012;2(4).

46. Reyna-Figueroa J, Barrén-Calvillo E, Garcia-
Parra C, Galindo-Delgado P, Contreras-Ochoa C,
Lagunas-Martinez A, et al. Probiotic supplementation
decreases chemotherapy-induced gastrointestinal side
effects in patients with acute leukemia. J Pediatr
Hematol Oncol. 2019;41(6):468-72.

47. Qiu G, Yu Y, Wang Y, Wang X. The
significance of probiotics in preventing radiotherapy-
induced diarrhea in patients with cervical cancer: a
systematic review and meta-analysis. Int J Surg.
2019;65:61-9.

48. Chitapanarux I, Chitapanarux T, Traisathit P,
Kudumpee S, Tharavichitkul E, Lorvidhaya V.
Randomized controlled trial of live lactobacillus
acidophilus plus bifidobacterium bifidum in
prophylaxis of diarrhea during radiotherapy in cervical
cancer patients. Rad Oncol. 2010;5(1):1-6.

49. Bowen JM, Stringer AM, Gibson RJ, Yeoh AS,

http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-7504-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-26 ]

5355 (£liguig e o 1STaurgn il oozl b o s lasd 3 sl cdlgns]

Hannam S, Keefe DM, et al. VSL# 3 probiotic
treatment reduces chemotherapy-induced diarrhoea
and weight loss. Cancer Biol Ther. 2007;6(9):1445-
50.

50. Groeger D, O’Mahony L, Murphy EF, Bourke
JF, Dinan TG, Kiely B, et al. Bifidobacterium infantis
35624 modulates host inflammatory processes beyond
the gut. 2013;4(4):325-39.

51.MiH, Dong Y, Zhang B, Wang H, Peter CC, Gao
P, et al. Bifidobacterium infantis ameliorates
chemotherapy-induced intestinal mucositis via
regulating T cell immunity in colorectal cancer rats.
Gut Microbes. 2017;42(6):2330-41.

52. Zhao L, Xing C, Sun W, Hou G, Yang G, Yuan
L, et al. Lactobacillus supplementation prevents
cisplatin-induced  cardiotoxicity  possibly by
inflammation  inhibition. = Cancer = Chemother
Pharmacol. 2018;82(6):999-1008.

53. Dominguez-Bello MG, Costello EK, Contreras
M, Magris M, Hidalgo G, Fierer N, et al. Delivery
mode shapes the acquisition and structure of the initial
microbiota across multiple body habitats in newborns.
Proc Natl Acad Sci U S A. 2010;107(26):11971-5.

54. Derrien M, Alvarez AS, de Vos WM. The gut
microbiota in the first decade of life. Trends
Microbiol. 2019;27(12):997-1010.

55. Conlon MA, Bird AR. The impact of diet and
lifestyle on gut microbiota and human health.
Nutrients. 2014;7(1):17-44.

56. Krautkramer KA, Fan J, Béckhed F. Gut
microbial metabolites as multi-kingdom
intermediates. Nature Rev Microbiol. 2021;19(2):77-
94.

57. Hemarajata P, Versalovic J. Effects of probiotics
on gut microbiota: mechanisms of intestinal
immunomodulation and neuromodulation. Ther Adv
Gastroenterol. 2013;6(1):39-51.

58. Roberfroid MB, Van Loo JA, Gibson GR. The
bifidogenic nature of chicory inulin and its hydrolysis
products. J Nutr. 1998;128(1):11-9.

59. Lyte M. Probiotics function mechanistically as
delivery vehicles for neuroactive compounds:
microbial endocrinology in the design and use of
probiotics. BioEssays. 2011;33(8):574-81.

60. Wong CB, Odamaki T, Xiao JZ. Beneficial
effects of Bifidobacterium longum subsp. longum
BB536 on human health: Modulation of gut
microbiome as the principal action. Nutrients.
2019;54:506-19.

61. Ruengsomwong S, La-Ongkham O, Jiang J,
Wannissorn B, Nakayama J, Nitisinprasert S, et al.
Microbial community of healthy thai vegetarians and
non-vegetarians, their core gut microbiota, and
pathogen  risk. J Microbiol  Biotechnol.
2016;26(10):1723-35.

http://rjms.iums.ac.ir

62. Dahmus JD, Kotler DL, Kastenberg DM, Kistler
CA. The gut microbiome and colorectal cancer: a
review of bacterial pathogenesis. J Gastrointest Oncol.
2018;9(4):769.

63. Deutsch SM, Mariadassou M, Nicolas P, Parayre
S, Le Guellec R, Chuat V, et al. Identification of
proteins involved in the anti-inflammatory properties
of Propionibacterium freudenreichii by means of a
multi-strain study. Sci Rep. 2017;7(1):1-13.

64. Cha BK, Jung SM, Choi CH, Song ID, Lee HW,
Kim HJ, et al. The effect of a multispecies probiotic
mixture on the symptoms and fecal microbiota in
diarrhea-dominant irritable bowel syndrome: a
randomized, double-blind, placebo-controlled trial. J
Clin Gastroenterol. 2012;46(3):220-7.

65. Moon YJ, Wang X, Morris ME. Dietary
flavonoids: effects on xenobiotic and carcinogen
metabolism. Toxicol In Vitro. 2006;20(2):187-210.

66. Alexander JL, Wilson ID, Teare J, Marchesi JR,
Nicholson JK, Kinross JM, et al. Gut microbiota
modulation of chemotherapy efficacy and toxicity.
Nature Rev Gastroenterol Hepatol. 2017;14(6):356-
65.

67. Ma W, Mao Q, Xia W, Dong G, Yu C, Jiang F.
Gut microbiota shapes the efficiency of cancer
therapy. Front Microbiol. 2019:1050.

68. Iida N, Dzutsev A, Stewart CA, Smith L,
Bouladoux N, Weingarten RA, et al .Commensal
bacteria control cancer response to therapy by
modulating the tumor microenvironment. Science.
2013;342(6161):967-70.

69. Viaud S, Saccheri F, Mignot G, Yamazaki T,
Daillére R, Hannani D, et al. The intestinal microbiota
modulates the anticancer immune effects of
cyclophosphamide. Science. 2013;342(6161):971-6.

70. Daillére R, Vétizou M, Waldschmitt N,
Yamazaki T, Isnard C, Poirier-Colame V, et al.
Enterococcus hirae and Barnesiella intestinihominis
facilitate  cyclophosphamide-induced therapeutic
immunomodulatory effects. 2016;45(4):931-43.

71. AlexanderJL W. Gutmicrobiot a modulation of
chemotherapy efficacy and toxicity. Nat Rev
Gastroenterol Hepatol. 2017;14(6):356.

72. Scott TA, Quintaneiro LM, Norvaisas P, Lui PP,
Wilson MP, Leung K-Y, et al. Host-microbe co-
metabolism dictates cancer drug efficacy in C.
elegans. Cell. 2017;169(3):442-56. e18.

73. Yuan L, Zhang S, Li H, Yang F, Mushtaq N,
Ullah S, et al. The influence of gut microbiota
dysbiosis to the efficacy of 5-Fluorouracil treatment
on colorectal cancer. Biomedi Pharmacother.
2018;108:184-93.

74. Gui Q, Lu H, Zhang C, Xu Z, Yang Y. Well-
balanced commensal microbiota contributes to anti-
cancer response in a lung cancer mouse model. Genet

YYA

VY 35580 osled O oys 15jl) 1pSaisja ogle alan


https://rjms.iums.ac.ir/article-1-7504-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-26 ]

Mol Res. 2015;14(2):5642-51.

75. Rossi A, N Pakhomova O, Mollica PA, Casciola
M, Mangalanathan U, G Pakhomov A, et al
Nanosecond pulsed electric fields induce endoplasmic
reticulum stress accompanied by immunogenic cell
death in murine models of lymphoma and colorectal
cancer. Cancers (Basel). 2019;11(12):2034.

76. Sambi M, Bagheri L, Szewczuk MR. Current
challenges in cancer immunotherapy: multimodal
approaches to improve efficacy and patient response
rates. J Oncol. 2019;2019.

77. Mohiuddin JJ, Chu B, Facciabene A, Poirier K,
Wang X, Doucette A, et al. Association of antibiotic
exposure with survival and toxicity in patients with
melanoma receiving immunotherapy. J Natl Cancer
Inst. 2021;113(2):162-70.

78. Feng W, Liu J, Ao H, Yue S, Peng CIT.
Targeting gut microbiota for precision medicine:
focusing on the efficacy and toxicity of drugs.
Theranostics. 2020;10(24):11278.

79. Lee A, Duggan S, Decks ED. Cemiplimab: a
review in advanced cutaneous squamous cell
carcinoma. Drugs. 2020;80(8):813-9.

80.Sivan A, Corrales L, Hubert N, Williams JB,
Aquino-Michaels K, Earley ZM, et al. Commensal
Bifidobacterium promotes antitumor immunity and
facilitates anti-PD-L1 efficacy. Science.
2015;350(6264):1084-9.

81. Routy B, Le Chatelier E, Derosa L, Duong CP,
Alou MT, Daillére R, et al. Gut microbiome influences
efficacy of PD-l-based immunotherapy against
epithelial tumors. Science. 2018;359(6371):91-7.

82. Moore JK, Fu W, Primeau F, Britten GL,
Lindsay K, Long M, et al. Sustained climate warming
drives declining marine biological productivity.
Science. 2018;359(6380):1139-43.

83. Gopalakrishnan V, Spencer CN, Nezi L ,Reuben
A, Andrews M, Karpinets T, et al. Gut microbiome
modulates response to anti-PD-1 immunotherapy in
melanoma patients. Science. 2018;359(6371):97-103.

84. Lee Y, Ba Z, Roberts RF, Rogers CJ, Fleming
JA, Meng H, et al. Effects of Bifidobacterium animalis
subsp. lactis BB-12® on the lipid/lipoprotein profile
and short chain fatty acids in healthy young adults: a
randomized controlled trial. Nutr J. 2017;16(1):1-9.

85. Mego M, Holec V, Drgona L, Hainova K,
Ciernikova S, Zajac V. Probiotic bacteria in cancer
patients undergoing chemotherapy and radiation
therapy. Complement Ther Med. 2013;21(6):712-23.

86. Chattopadhyay I, Nandi D, Nag A, editors. The
pint-sized powerhouse: illuminating the mighty role of
the gut microbiome in improving the outcome of anti-
cancer therapy. Seminars in Cancer Biology; 2021:
Elsevier.

87. Gao Z, Guo B, Gao R, Zhu Q, Wu W, Qin H.

yYv4

VY a5, ) osled O o)ss 15y ySaisjs pgle alan

Jon 5 Sledol gmgo Lge or

Probiotics modify human intestinal mucosa-associated
microbiota in patients with colorectal cancer. Mol
Med Rep. 2015;12(4):6119-27.

88. Boehm ET, Thon C, Kupcinskas J, Steponaitiene
R, Skieceviciene J, Canbay A, et al. Fusobacterium
nucleatum is associated with worse prognosis in
Lauren’s diffuse type gastric cancer patients. Sci Rep.
2020;10(1):1-12.

89. Tahara T, Yamamoto E, Suzuki H, Maruyama R,
Chung W, Garriga J, et al. Fusobacterium in colonic
flora and molecular features of colorectal carcinoma.
Cancer res. 2014;74(5):1311-8.

90. Alexander JL, Wilson ID, Teare J, Marchesi JR,
Nicholson JK, Kinross JM. Gut microbiota
modulation of chemotherapy efficacy and toxicity. Nat
Rev Gastroenterol Hepatol. 2017;14(6):356.

91. Noriega L, Gueimonde M, Sanchez B, Margolles
A, de los Reyes-Gavilan CG. Effect of the adaptation
to high bile salts concentrations on glycosidic activity,
survival at low pH and cross-resistance to bile salts in
Bifidobacterium. Int J Food  Microbiol.
2004;94(1):79-86.

92. Dixon B, Kilonzo-Nthenge A, Nzomo M,
Bhogoju S, Nahashon S. Evaluation of Selected
Bacteria and Yeast for Probiotic Potential in Poultry
Production. Microorganisms 2022;10(4):676.

93. Ruiz L, Margolles A, Sanchez B. Bile resistance
mechanisms in Lactobacillus and Bifidobacterium.
Front Microbiol. 2013;4:396.

94. Badgeley A, Anwar H, Modi K, Murphy P,
Lakshmikuttyamma A. Effect of probiotics and gut
microbiota on anti-cancer drugs: Mechanistic
perspectives. Biochimica et Biophysica Acta (BBA)-
Reviews on Cancer. Biochim Biophys Acta Rev
Cancer. 2021;1875(1):188494.

95. Zhou X, Hong T, Yu Q, Nie S, Gong D, Xiong
T, et al. Exopolysaccharides from Lactobacillus
plantarum NCU116 induce c-Jun dependent Fas/Fasl-
mediated apoptosis via TLR2 in mouse intestinal
epithelial cancer cells. SciRepo. 2017;7(1):1-13.

96. Kuugbee ED, Shang X, Gamallat Y, Bamba D,
Awadasseid A, Suliman MA, et al. Structural change
in microbiota by a probiotic cocktail enhances the gut
barrier and reduces cancer via TLR2 signaling in a rat
model of colon cancer. Digest dis sci.
2016;61(10):2908-20.

97. Assani G, Zhou Y. Effect of modulation of
epithelial-mesenchymal transition regulators Snaill
and Snail2 on cancer cell radiosensitivity by targeting
of the cell cycle, cell apoptosis and cell
migration/invasion. Oncol Lett. 2019;17(1):23-30.

98. Norouzi Z, Salimi A, Halabian R, Fahimi H.
Nisin, a potent bacteriocin and anti-bacterial peptide,
attenuates expression of metastatic genes in colorectal
cancer cell lines. Microb Pathog. 2018;123:183-9.

http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-7504-en.html
http://www.tcpdf.org

