FPIEIERDITE 2024 4F

26 A% 37 %% 6] Chin J Clin Res,June 2024, Vol.37, No.6 + 943 -

B2

AE TR AT R 1 FHAIL ) A9 F 5 0t

g,

R¥EYy, HEFL,

A2 A

AL MR BE BE AT REANRE, rdE fitsg 071000

?iﬁs: H?fﬁiﬂ@fhfftliklTEFH“PJ“”ﬂjﬁ’J&ﬁ}:*ﬂﬁEE}:ﬁ”ﬂ%‘o VEAESR , WHIT R W1 38 B A 5 IR 04 R AR R SR B DIAHOG . W
R AR N 09— DR EAEVE 2 AR BRI B AR vh R FE 3 G E T . AU T W B S R Z R R L

EHLM S R 2R AT TS, U S S 00 TR RE T SR A i U

KR FURPEIE ; B W B ARCEY ; MR ROREE ;s —ITah; T a0 i

FESES: R735.7 XEARIRFG: A XERS . 1674-8182(2024)06-0943-03

Research progress on the mechanism of action of

gut microbiota on hepatocellular carcinoma
XU Huatai, YING Peijun, YANG Jihong, CHENG Shujie
Department of Hepatobiliary Surgery, Affiliated Hospiial of Hebei University, Baoding, Hebei 071000, China
Corresponding author; CHENG Shujie, E-mail; chengshy@ 126. com

Abstract: Hepatocellular carcinoma ( HCC) has a high incidence rate among the malignant tumors reported in the world, and its

incidence rate and mortality continue to rise. In recent years, researches have shown that the gut microbiota is closely related to the

occurrence and development of HCC. The gut microbiota is a microbial community within the human body that plays a crucial role in many

physiological and pathological processes. This paper reviews the relationship between gut microbiota and HCC, including mechanisms,

influencing factors, and therapeutic prospects, in order to provide new ideas for the prevention and treatment of HCC.

Keywords: Primary liver cancer; Gut microbiota; Intratumoral microorganisms; Tumor microenvironment; Immune response; Intestinal

hepatic axis; Hepatocellular carcinoma

Fund program: Hebei Province Government Funded Clinical Medicine Excellent Talent Training Project in 2023 ( ZF2023230)

PR —Fh R 22 B , th Z RN R 51k, JE R Tk
JEZ B FIFRGTIN R B2 o i 18 R A KR
Tz —, LA ORI BE 5 i 2 ) f B 2 DDAROG o il T R A
AL iR U AT T S B0 R S, D I B BB AG I S 43 T
?»EE’JEE'E% gt 22 B U 3R S TR AR Oy A 40 ) T e

B E P REAE Il BAGT R R A RRARAE DRE 4RF

TE TRl AR X I P9 52 M) 2 G T R B AL AR, %35 M 1 TR
Tﬂfrﬁ?ﬁﬁﬂb(nfﬂljéﬁ Wk SRS ), BAEREE X

1 EREFESH—FHRARESR

P TG 3 7 2 TR 0 0T Y AR, X —
MR 2 S5 A TF B T Bl S — R i — P E ™ (8 X i
JFE401 198 ( hepatocellular carcinoma, HCC ) 7E 4> tH 5t 3Pk i gd
PET-BE OB IRFIN Y H AR AR YT T AR R A

DOI. 10. 13429/j. cnki. cjer. 2024. 06. 026
E&WH:
BEEE: BWA, E-mail: chengshuj@ 126.com
HAREHA: 2024-06-20

ST RIPRST 25677, (EUR 7 R A HAR

JE & HCC 23 WL e R BB %5 HCC (1 ik 2
HTCF B T B K 22 GERARAE 505 m] BE Fe e AR w2t A e
SR O 55 1T RE IR A A AR LR T A IR R
WY, i TE A R A A S S RIEAR SC B el HCC Pl 4 2
KEBEMER .

PEAER , B TR ABIIR A, AT B8 T 18 AT 2
[F3 365 L7J 4 i 1) 1 I R HK 28 AR A AT M DG , K X R 45 4 15
IRERFRE SR — PR PO ME &t 22 3 TR OGHE ™ o MV
B PE, B— Ao — i 38 A YA I A A = 8] R
R, EAR R Tl E AR S B8 2 6] A7 R XL 1 . i —
IR PG T 2ok A B A A BRI AR R G
PERGRRAS . I8 Bf BB R IR I, AR 225k A il 19 A 75
PR3 i 8 00 T R 2 L ] R M A

JFFIEE 32K F1T VDK A IR0 7 1 W AP 35 R D i, A B

LA 2023 AEBURBE B I RS A0 75 A A BRIt (ZF2023230)



. 944 - o =i R

2024 42 6 %537 %455 6 ] Chin J Clin Res, June 2024, Vol.37, No.6

6 S BRI B 3 AR A 40 o g % B A R S
9o S R RV AR QO P L e 1D ek 2R ek A, AR R T
UL IR E A 2 5 TR 1 B P AR, S s e it
IR A T B T B R ) SR A 0 — AL B 2 o

2 BBEEEMAENEKR

WFFE 7, IR A A TR T AT T2 I T, DR
LA R 2SRRI RS S o 5 B A e L R L
WA TISERT 5 A A 1 AR B 1], 3 A 45 1
fH DLASIE B 1) SR BE TR ] 25

TEHE R, B T Il R 2 AE ) 2 i AR AR BRI RE A
PRI B S AR RIAN, IR LR ZUETE I TR 8 2 B A S P 1
AW AEAE IS 5 R AN S IR 7 ) S

VEAERMIFTE A B , 988 0 T8 Gl A 0 R 0 b 2R AT AR 22 35
o SRR SUAE SHRE , RS2 S ORI B 5, i 52
TR TICE BRI WD AE R A T RE 2 i R T 1
ZRFHED , AnAREORS P AT AE AL R TEMEAT 58 R 2 IR 48
Ao 1 J A A A 2SR AR i JE R B LR AR A 9 7 R S
W AT LA 3 HCC B R TR A

B RHAE MR — DN B A ARG, TE R A 42 B 4
AN e o N 47O (Y R (S E PR 1 o N
BE RGN A B E AT AR 4, A5 S e i 4
SR, 0 e o LI R G A PR A 9
B, i TE A 0 T ) 2L 15 S AR =2 ) A R A AR
P TR 0 R S B T A T R R AR
SR, JE Ak HCC B 1A R 3 ol A A A 94 2 180 I
B HE IR AR 22 5%

3 BEEMRIZMAAEAVEISR

— 7 T, S8 e D SR DT L L R AR T
A, R SR BT 5 55—y T M T e
BB ST A St 945 B8 SCER BE 5 e A, B W 2R Ok
AR By AT A AR BB R S5t R & 4 VR, S
1 Y 92 R o e S A A
3.1 A FEHS G 20 I 4 6, % Bl [l
VSR, LA U i W 2o R B2 2, X Ja 0 T 8 21 2 G 2 1
PRBEE A B . SR, HCC A & R i A v i 2
S YPREAE AT R 2, X TR 98 1 U b s i %
X T8 S8 R B S LTS AN A BT IR P Bl 2 o
SRR A S TR AR S T AR 22 A AT BA T J T 4 TR ALY
TR« 36 [ B 5% 07 R o 2 0 S g v 0 28 R AE Cell 1
RIE T R TS FORE A AR W BV S B ST AT BA
BT JEF 2R W 2 8 0 22 e AR A0 18 A A 0038 WG A A
7, LAEFIRLEER T 2020 4ETE Science Z4RIAR T ABATIY
WS R T A e TN I TR IR 30 A I 9 5
SWAE R LS, F4 7 IR DA B A 2L 1 ol 2 A B A5 i
TR ERHIE AT ARCEA 5. %I BABE S 3K IR £ 47 4 7 2
P T S T TR R S (0 R AT RO

FANE R TR T HUENE B R AR S B B B T R
3.2 RMPBAEREL WFIT R I, W B R R A R e AT
20 2R 5 o T 98 R o PR 8 0 TR ML AR = — L SR Ak
S TR G AG A p M K B BELIBT A YT, 7T LA 3 Ao RS B A S5
F ) R 200 Y R O T 1l Sy LA SR T M 1) I 2 R AR
SR, I N [R) 049 1 18 26 W0l ] DA S B3 A R 502
PRI I, 308 S 448 5 ST RE 2 T A o A i DA 3 1 kA R geate A
JF U A9 440 8 6T AP IR P9 5, AN AR LX) JHF O A A 3 S B A 7
FRGE T, 0 AT LI S B A TR0 & BLAS G
3.3 RER A WFST &I A YR I R A B A R
SR SR T PR O MR 2 AT B AT L g 4 o /s
S IR AR A T Mg 19 2% 2B, RS2 i A A
VIR IS () e JR o o 7288 %) P AR 5 5 i 4 7 24 el 2 B A
YR A 5, BB W 5T 2% B B4 18 40 B8 7= 0 B T 40 B i
PR AL . BAR O 8 SR P A S e e P B B8 TR YT Y
Y75, (EL 30 A0 B A A P s b i VR IR N VE R, B
B % 0 18 TR AR A S I e L R B3 A 42y T 1)
HUE 4878 T 3 ZEMERE 205 (LPS) Koy 34 A #4845 40 1 3¢
BRI SRR R L R = A AR A e R
LA DT i | vulgatus JUFF B BT A B i 2 40 0T LA AR
AP BE R LPS, 073X M4 vk 5 | A AL o s B AL BRES A
it — 2B AR Ak, 3 AR A A S AR S SR M AL 9 45 T Th g
ML R R BIE S e R A

it 5 5 R0 4 A R 2 ik PR 2 2 1) e o ik 22 1y A
FERRAE S , 75 22 B SR Jifr 938 o 200 181 14 5 53 M DNA RNA il
AP ANAERE LPS 275 27 R AR AT R R U B i
RBE” R HAG AR R Y AR TSR

[ R R — N E AR E S RS R A
Gupe N R R T B AR T MR B
e RAPE RGN E P s B T A 7=, K15 5 551k R
i AR R, O S R S Y Rl e M e
TR U DT T AV S T A R VR o B R A S 0
it e 240 JE 0 b 92 £EL 40 P B SR T PR B 7 A E B

B w SR AN X R e — N E RN R ZEH,
Jo 18 TR A 55 P9 22 18] 1) SCIBR AL ¥ B 24~ O T, AR 35 B 1 5
B SR AR S M T R 0 R 4 T e Ay T 5 A0
TRIT IR RN . SR, H AT i B R S T e =2 ) 6
R FEAAL T 25 B B, 5 B — 25 1 ST A RIS IE

4 BERRE

o S TR AR IR T v AT TR AN ML, Bl TR AR,
QR AT LS4 3 TR A AR 22 A R R 2 A A ac W, R
A B TR A A SR (Y S A2 FRA F S BER T BURE 1
B SAT , 10RE g R B RS W B AR B . — 5 i, 14
9 1 TR T LAAE DA T 98 ) SRS, A R R TR A A A
FHERAE B A, T LUE I PRTEAR 5 A f B8 R il VR i 2 1l 59
IENPR R F A o 75— 7 T, f 3 w3 ol AR D 8 1) 3
I I B 7 3, AN i TS A e R R BRI T RCR



r I R

2024 42 6 A% 37 #4556 ] Chin J Clin Res, June 2024, Vol.37, No.6

- 945 -

FEmpR L

S 30k

(1]

[10]

[11]

[13]

[15]

[16]

Akkiz H. Emerging role of cancer-associated fibroblasts in
progression and treatment of hepatocellular carcinomal J]. Int J Mol
Sci, 2023, 24(4) . 3941.

Mishra Y, Ranjan A, Mishra V, et al. The role of the gut microbi-
ome in gastrointestinal cancers [ J ]. Cell Signal, 2024,
115 111013.

Yu DM, LuZ, Wang RY, et al. FXR agonists for colorectal and liv-
er cancers, as a stand-alone or in combination therapy[ J]. Biochem
Pharmacol, 2023, 212, 115570.

Bi C, Xiao G, Liu C, et al. Molecular immune mechanism of intes-
tinal microbiota and their metabolites in the occurrence and develop-
ment of liver cancer[ J]. Front Cell Dev Biol, 2021, 9. 702414.
Wan SH, Li Y. Research progress in intestinal flora and hepatocel-
lular carcinomal[ J]. J Biosci Med, 2023, 11(11); 141-150.
Fukui H. Leaky gut and gut-liver axis in liver cirrhosis: clinical
studies update[ J]. Gut Liver, 2021, 15(5) ; 666-676.
Rodriguez-Lara A, Rueda-Robles A, Saez-Lara MJ, et al. From
non-alcoholic fatty liver disease to liver cancer: microbiota and in-
flammation as key players[ J]. Pathogens, 2023, 12(7) . 940.
Saus E, Iraola-Guzman S, Willis JR, et al. Microbiome and color-
ectal cancer; roles in carcinogenesis and clinical potential[ J]. Mol
Aspects Med, 2019, 69 93-106.

Ttoh K, Iwasaki H, Shigemi H, et al. Spiral-shaped bacteremia:
difference in the duration of blood cultures between Helicobacter
spp. and Campylobacter spp. using the BACTEC system|[J]. J Mi-
crobiol Methods, 2021, 182. 106158.

Song Y, Lau HC, Zhang X, et al. Bile acids, gut microbiota, and
therapeutic insights in hepatocellular carcinoma [ J ]. Cancer Biol
Med, 2023, 21(2) :144-162.

Liu Q, Wang L, He DX, et al. Application value of antimicrobial
peptides in gastrointestinal tumors [ J]. Int J Mol Sci, 2023, 24
(23) . 16718.

Routy B, Le Chatelier E, Derosa L, et al. Gut microbiome
influences efficacy of PD-1-based immunotherapy against epithelial
tumors[ J ]. Science, 2018, 359(6371) : 91-97.

Ling ZX, Shao L, Liu X, et al. Regulatory T cells and plasmacytoid
dendritic cells within the tumor microenvironment in gastric cancer
are correlated with gastric microbiota dysbiosis: a preliminary study
[J]. Front Immunol, 2019, 10: 533.

Lam KC, Araya RE, Huang A, et al. Microbiota triggers STING-
type I IFN-dependent monocyte reprogramming of the tumor microen-
vironment[ J]. Cell, 2021, 184(21) :5338-5356.¢21.

Routy B, Le Chatelier E, Derosa L, et al. Gut microbiome
influences efficacy of PD-1-based immunotherapy against epithelial
tumors[ J]. Science, 2018, 359(6371) : 91-97.

Manfredo Vieira S, Hiltensperger M, Kumar V, et al. Translocation

of a gut pathobiont drives autoimmunity in mice and humans|[J].

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

Science, 2018, 359(6380) : 1156-1161.

Mendez R, Kesh K, Arora N, et al. Microbial dysbiosis and poly-
amine metabolism as predictive markers for early detection of pancre-
atic cancer[ J|. Carcinogenesis, 2020, 41(5): 561-570.

Yu LX, Schwabe RF. The gut microbiome and liver cancer: mecha-
nisms and clinical translation[ J]. Nat Rev Gastroenterol Hepatol,
2017, 14(9) : 527-539.

Spencer CN, McQuade JL, Gopalakrishnan V, et al. Dietary fiber
and probiotics influence the gut microbiome and melanoma immuno-
therapy response| J |. Science, 2021, 374(6575) ; 1632-1640.

Jia BL. Commentary; gut microbiome-mediated bile acid metabolism
regulates liver cancer via NKT cells[ J]. Front Immunol, 2019,
10 282.

Li ZJ, Zhang Y, Hong WF, et al. Gut microbiota modulate radio-
therapy-associated ~ antitumor ~ immune  responses against
hepatocellular carcinoma Via STING signaling[ J ]. Gut Microbes,
2022, 14(1): 2119055.

Coutzac C, Jouniaux JM, Paci A, et al. Systemic short chain fatty
acids limit antitumor effect of CTLA-4 blockade in hosts with cancer
[J]. Nat Commun, 2020, 11(1): 2168.

Shen P, Cheng P, Li Y, et al. Unveiling the covert interaction be-
tween gut microbiota and neutrophils to drive colorectal cancer me-
tastasis[ J]. Eur J Pharmacol, 2024, 962 176217.

Wong-Rolle A, Wei HK, Zhao C, et al. Unexpected guests in the
tumor microenvironment; microbiome in cancer[ J]. Protein Cell,
2021, 12(5) . 426-435.

Fritz P, Fritz R, Boday P, et al. Gut microbiome composition; link
between sports performance and protein absorption? [ J]. J Int Soc
Sports Nutr, 2024, 21(1) ; 2297992.

Cani PD. Human gut microbiome: hopes, threats and promises[ J].
Gut, 2018, 67(9): 1716-1725.

Zheng SJ, Luo Y, Wang JB, et al. Regulated intestinal microbiota
and gut immunity to ameliorate type 1 diabetes mellitus: a novel
mechanism for stem cell-based therapy[ J]. Biomed Pharmacother,
2024, 170 116033.

Wang ZB, Pan BL, Su LL, et al. SUMOylation inhibitors activate
anti-tumor immunity by reshaping the immune microenvironment in a
preclinical model of hepatocellular carcinoma [ J/OL]. Cell Oncol
(Dordr) , 2023.[2024-01-08 ] https://doi.org/10.1007/s13402 -
023-00880~z.

Gholam SR, Segers C, Mysara M, et al. Limnospira indica
PCC8005 and Lacticaseibacillus rhamnosus GG mixed dietary com-
bination reduces pelvic irradiation-induced symptoms in mice[ J ].
Appl Microbiol, 2023, 3(2) . 448-464.

Lin CL, Ying TH, Yang SF, et al. Magnolin targeting of the JNK/
Spl/MMP15 signaling axis suppresses cervical cancer microenviron-
ment and metastasis via microbiota modulation [ J ]. Cancer Lett,

2024, 583 216584.
YRS EHA:2023-11-08 {&[E HHE:2024-01-08 #x3§. I/}



