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Abstract: Hepatocellular carcinoma (HCC) , as the sixth most common malignant tumor worldwide, poses a serious threat to human
health due to its insidious onset and high mortality rate. This article reviews the molecular mechanisms and intervention strategies of gut
microbiota (GM) homeostasis in the development and progression of HCC, in order to provide new ideas for the intervention and
treatment of HCC. Studies have shown that GM dysbiosis, intestinal leakage, microbial-associated molecular pattern, bacterial
translocation, and metabolic products play key roles in the progression of HCC. GM imbalance may lead to immune escape, thereby
promoting tumor cell proliferation and metastasis. This article elaborates on the association between GM and HCC, deeply analyzes the
mechanism of action of GM in the development and progression of HCC, investigates the role of bile acid-related metabolites, short-chain
fatty acid-related metabolites, and other metabolites in HCC, and explores the strategies for targeting GM in the treatment of HCC,
including probiotics, prebiotics, antibiotics, Toll-like receptor 4 antagonists, and fecal microbiota transplantation. This article
emphasizes that maintaining the integrity of the intestinal barrier and GM homeostasis is of great significance in the prevention and

treatment of HCC, which provides a direction for developing new diagnosis and treatment strategies.

Key words: Carcinoma, Hepatocellular; Gastrointestinal Microbiome ; Therapeutics



1914

G RATRERZEE 4155 94202549 A J Clin Hepatol, Vol.41 No.9, Sep.2025

Research funding: National Natural Science Foundation of China (82174330, 82374418) ) ; Shaanxi Province Science and
Technology Department Research Fund (2024JC-YBMS-650, 2024SF-YBXM-528) ; Shaanxi Province Science and Technology
Department Innovation Team (2022TD-55) ; Shaanxi Province Traditional Chinese Medicine Administration (SZY-KJCYC-2023-049,
SZY-KJCYC-2023-087) ; Shaanxi Province Traditional Chinese Medicine Administration “Dual Chain Integration” Innovation

Team (2022-SLRH-1.J-002)

HT- 4 i 9 (hepatocellular carcinoma, HCC) VE 43k
0L R A i DL P T OEE 8 P e, S R A 2% 2 T P
BN BET RN g fe s =1 HeC i RN R 3
518 1 AU BN LT 5 o B R g AR SC IR s I
T T RE AL KA | i R R R R
A~ Z2 B Be it s Bk AR L V5 S st A% RN WL ast A% el s 8k
JoE FNLT A AL PR 2, LA AT IR ROR B i s i
Jed 14) S JO P R e 98 Rl B B 1) A e A IRV S HCC iR
I7 R ER kAR

W iERAEY LA 5, R ARMES RGN E
HEALHSY , R R IE e h Tl ane . i
A IR I 00 20 23 B R B R W B A TR AE—
IO P DR AR AR S o i 18 A W A v R i 22 b
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s, %6 4% B W5 B2 (short-chain fatty acid , SCFA )45 HLAA HL &%
ARV et 20 P SRR 0 A 4 A Q™ 4, 7T R IA i 1
B s /b o IR BT, R B A P T A T P
it VA 5 - Bl AT A i T B B )RR R R E RN
Bi7 L AR RS0, HCC BB G SR 3 it sk s 1O

AN 3N kA7 8 45 I R VA 7 - Be T a1+ 9
GM FIBGE 7 B B DI e AT 057 HCC, 1/ e 5 S A BT
BESCTAMI LPS P FHi L4 o SR it 8 75 40
APl e B A GMARASTE HCC By i Hh i EE 244
IR IFRFTIZYT R SRR IE . GM 5 HCC Y E &
LK 1.

2 GMZEHCCX]4XkEHHERNE

2.1 A A £ 5 F 4 X (microbe-associated molecular
pattern, MAMP)  MAMPJ& W 18 fl A4 W) B 1) — 2431,
T 22 J B N\ LI AT B , S 000 T R H A 2 B S AED
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Figure 1 The relationship between GM and HCC
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BRIRET , BAF 1L T2, T8 FXR F1 TGRS 6k
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1 AREREF=HEHCC RETE R IER

Table 1 The mechanism and role of different metabolites in HCC
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