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Bibliometric analysis of studies relating gut microbiota to
hepatocellular carcinoma

CHEN Shijie, SUN Qi, CHEN Wanping, YANG Jinhui’

The First Affiliated Hospital of Hunan Normal University, Hunan Provincial People’s Hospital, Changsha 410005,
Hunan, China

Abstract: [Background] Gut microbiota is closely associated with hepatocellular carcinoma,
impacting liver metabolism and immune responses. Ongoing attention is drawn to the study of gut
microbiota-related mechanisms and treatment strategies. [Objective] Analyzing the trends,
current status, and hotspots in domestic and international research on gut microbiota and
hepatocellular carcinoma from 2003 to 2023, aiming to provide comprehensive and intuitive
references for researchers in this field. [Methods] The articles about gut microbiota and
hepatocellular carcinoma were retrieved from the Web of Science Core Collection (WoSCC) and
China National Knowledge Infrastructure (CNKI). VOSviewerl.6.19 and CiteSpace6.1.R6 were
used for bibliometric analysis. [Results] A total of 659 eligible English publications were
retrieved from the WoSCC, and 70 Chinese publications meeting the criteria were screened out
from the CNKI. The annual count and citation frequency of English publications showed an
increasing trend, and the total number of Chinese publications also exhibited a rising trend. China
was a leading country in terms of the publication number and international collaborations, while
the United States exceled in citation frequency and international partnerships. The most influential
research institution was the University of California San Diego, and the most impactful
scholar/team identified was the Elinav Eran team. The [International Journal of Molecular
Sciences was the journal with the largest publication number. The co-occurrence analysis of
keywords revealed that the research hotspots included the mechanisms of hepatocellular
carcinoma occurrence, the relationship between gut microbiota and non-alcoholic fatty liver
disease progression, and hepatocellular carcinoma treatment strategies targeting gut microbiota.
The keyword burst analysis highlighted gut microbiome and immune checkpoint inhibitor as the
current research frontiers in this field. [Conclusion] This study, from the perspective of
bibliometrics, comprehensively analyzed the current status and development trends of the
relationship between gut microbiota and hepatocellular carcinoma, and offered guidance for
researchers in this field to delve into hotspots and frontiers and to choose suitable journals and
collaborators.

Keywords: gut microbiota; hepatocellular carcinoma; bibliometric

T 41 it 9% (hepatocellular carcinoma, HCC) SR B, 35 R . m i B g R ) iFaE 4L,
i EE R R, G eEREIER AR WM EE (hepatitis b virus, HBV)FIN - 2
75%-85%, FAELA 85 THIEE . ZWHE  (hepatitis b virus, HCV), LA ARTEAS MR 5t
D12V 95 (chronic liver diseases, CLDS)AJ#E  JH-J (non-alcoholic fatty liver disease, NAFLD)
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Proceedings Paper (4),
 eemd  Lctters (5), and Early
access (1), and News
item (1)

727 literature identified from
SCIE and SSCI of Web of
Science Core Collection

682 literatures identified

13 non-English literatures

were excluding,
including the

German (5), French (4),

Hungarian (3), and

669 literatures identified Spanish (1)
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Clarivate Analytics [] Web of Science Core
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National Knowledge Infrastructure, CNKI)%{#i
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RIATE WoSCC Hdfi JFE vh AT T STk A 2% -
TS=(*“gut microbiota” OR “gut microbiome” OR
“intestinal microbiota” OR “intestinal microbiome”

OR “gastrointestinal microbiota” OR “gastrointestinal
microbiome” OR “gut flora” OR “intestinal flora”)

71 literatures identified from
CNKI database
(2003.01.01-2023.01.01)

1 literature was
excluded, including
the meeting
abstract (1)

70 literatures identified

Visualization and analysis (VOS viewer and CiteSpace software)

| QT vk =
Figure 1 Screening process flowchart.
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2.1  EFKICEK & FT LA

AP LA TERL, AT AR S HCC
FHCHE 58 U SCRRIEAT T 208, AR, &
ST SRR L B R SR . #E 2003-2023 4F
) 20 4 [E), WoSCC %4 L i 4k th 659 Jai 3C
BRUEAT A3 AT, Fohie k304 S (R
45.44%), LEARSCEN 365 K (i MBI 54.56%).

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



iR F | MERASHARERXMRIOXEKITEZSH

3205

HE— TR, 2018 4R 518 E BRI B
Bl BT, T EE S A A 2 A v R
U . A JRAHSG . R, BEE IR EBGE R
B, AHOCHI 5T A 28R SCERALEE A TR Y = o
B 2A JB/R T EFR iz GOS8 3K SCHY AR
FERCER DA 2005 4E 2 2022 AEFAER N, fEad 2
) 20 24, FRATTULES B AH W58 8 ST H Bl
wHERL BT ISR T E 2B iR
PLA 2 09 32 FE, TR A E R B(RH N
0.953 6, WonHREM KRB . Bl 2C
JE7R T CNKI i EAEIZ S 88 S0k R A AE

A
160 15046
2 140
.2
= 120
2
= 100
=
2 80
S 60t
3 I
E40
=
z 20t 2 5
OV\O"NM#W\OI\OOO\O—‘N
O = e e e e e = e = —) [ o I |
S O DO O O O O O O o o o o o
[\ oS NN o IS BN o Y oN I oN [ oN I o [ oN BN oN NN oS IR oN M oN |
Year
C
20
218-
S 16t
S 14}
%12-
210t
08_
2 6f
= 4
22- 0 0
Oov—'(\lmﬂ'lﬁ
S o o o o o
[o\ I o I o N o BN oN BN QN |

2

FERCEAAL, BRSO R AR S, FE
A & e foe 1 SCHR R BIAE 2010 4F, {HC
BRECE H 2019 )5 A £, JFESE 3 AR EE
BRSO R . £, Xk BB R
TNRX B RHEES HCC I Y 240 i 1
SR, XTE R SCECE ) BT IR, AR
KR, KRRz A& J Al R R
HAE RN, w58 HIETEARTR R
22 ERMEXOMH

FEPr b, il RS HCC MR A
KB 59 MNERMXMHRANSS, £ 1R

B
200 ¢ y=1E-285¢03™

2 180+ R*=0.953 6

2160

S 140t

-% 120

« 100

c 80

@ 60 f

S 40t

Z 20t
Oﬁ' ¢ O 0 (e (@] < O [se] S (I\l <t
() S (=] — — — — — [\ o [a\]
S S S S S [ S (=] S S S
o o o o o o o N o o o

Year

~ 0 O © —
- = = = QO o o
o o o O o o
A  a a a &

HEERSEREEXMTRERII A RBEREYE A WoSCC ¥l ik 3cht. B: il

TR 55 200 P8 AR GBI 92 R AE A BR R R SO B A L 2K (R°=0.953 6). C: CNKI Hidhi e s S it
Figure 2 Number and trend of domestic and international literature publications on studies related to gut
microbiota and hepatocellular carcinoma. A: The number of articles published in the WoSCC database. B:
Fitted curve of the trend of global published literature per year for studies related to gut microbiota and
hepatocellular carcinoma (R2=0.953 6). C: The number of articles published in the CNKI database.
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Table 1 The top 10 countries/areas in terms of global publications

HE4 % 3% A" ISE TR i¢ PG
Rank Country Article counts Percentage (%) Total citations Average citations
1 China 244 36.47 9278 38.02

2 USA 187 27.92 13 473 72.05

3 Italy 73 10.91 4149 56.84

4 Japan 56 8.37 3434 61.32

5 Germany 35 5.23 1 801 51.46

6 England 25 3.74 1177 47.08

7 Korea 21 3.14 1235 58.81

8 France 21 3.14 752 35.81

9 Australia 19 2.84 1242 65.37

10 India 16 2.39 431 26.94

1 R SCERAR RN, AR S5 B

When countries/areas have the same article counts, the ranking is based on the number of total citations.

TN TR R SRR AR B ET 10 AL EZE /MK,
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% EAEZ I EAE TR O AL, I 5 ERF]
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Figure 3  Visual analysis of national/regional cooperation. A: VOSviewer network visualization of
countries/areas collaboration analysis. B: VOSviewer overlay visualization of countries/areas collaboration
analysis. The thickness of the lines between the nodes represents the strength of the partnership, and the size
of the nodes represents the number of publications.
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Table 2 The top 10 institutions in terms of global publications

HE4 PLAE - 3& P ISEI IR €
Rank Institution Article counts Country Total citations
1 University of California San Diego 24 USA 3627

2 Shanghai Jiao Tong University 22 China 2 042

3 Fudan University 15 China 363

4 Zhejiang University 14 China 1 040

5 Sun Yat-sen University 14 China 899

6 Harvard Medical School 13 USA 1258

7 National Cancer Institute 12 USA 583

8 Zhengzhou University 12 China 551

9 The Chinese University of Hong Kong 10 China 841

10 Chinese Academy of Sciences 10 China 679

LR K SCRARRI I, AR S0l 5 | e e

When institutions have the same article counts, the ranking is based on the number of total citations.
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Figure 4 Visual analysis of institutional cooperation. A: VOSviewer network visualization of institutions
collaboration analysis. B: VOSviewer overlay visualization of institutions collaboration analysis. C: CiteSpace
network visualization of institutions collaboration analysis. The thickness of the lines between the nodes
represents the strength of the partnership, and the size of the nodes represents the number of publications.

T3 EIRANXE=8110 HIET)

Table 3 The top 10 journals in terms of global publications

He#4 CURL R AR ISEI TRV ¢
Rank Journal Article counts IF (2022) Total citations
1 International Journal of Molecular Sciences 37 5.6 1374

2 Cancers 22 5.2 285

3 Frontiers in Microbiology 17 5.2 639

4 Nutrients 17 5.9 449

5 World Journal of Gastroenterology 14 4.3 654

6 Frontiers in Immunology 11 7.3 122

7 Hepatology 10 13.5 1200

8 Frontiers in Endocrinology 9 5.2 128

9 Frontiers in Oncology 9 4.7 44

10 Biomedicines 8 4.7 199

SR SCREA R I, AR ST R HE

When journals have the same frequency of publications, the ranking is based on the number of total citations.
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Figure 5 Visual analysis of journal and field collaborations. A: VOSviewer overlay visualization of
institutions collaboration analysis. B: The dual-map overlays in the study of gut microbiota and hepatocellular
carcinoma. The thickness of the lines between the nodes represents the strength of the partnership, and the size
of the nodes represents the number of publications.
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Table 4 The top 10 authors with global publications

He#4 & BRI Kk BT R
Rank Author Article counts Links Total citations
1 Gasbarrini Antonio 8 82 481

2 Schnabl Bernd 8 42 288

3 JIA Wei 7 63 1171

4 REN Zhigang 7 81 617

5 Ponziani Francesca Romana 7 79 455

6 Suk Ki Tae 7 60 172

7 Ohtani Naoko 6 91 1854

8 Lonardo Amedeo 6 21 812

9 Tacke Frank 6 25 266

10 YANG Ming 6 36 100

A KSR, AR ST |

When authors have the same article counts, the ranking is based on the number of total citations.

2.6 SIAINHLESIHH

Bl 7A SR, F bR EAGURIEE 303 FOCE
ARG O 20 YR 3R 5 FIH T Rg iR
Z AT 10 J& 3CHR . X 5N “Inflammasome-
mediated dysbiosis regulates progression of
NAFLD and obesity” %) SCER#E 5 [ R B £, HEit
POl T 1 672 ko BHEHEMEEN
“Obesity-induced gut microbial metabolite promotes
liver cancer through senescence secretome”fi*) 3

Bk, e sCIERTS 1 381 kG HEASE =2
— J A “Promotion of hepatocellular carcinoma
by the intestinal microbiota and TLR4” R SCHk ,

HEIHRECH 846 k. IAh, HiflE VOSviewer
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SR IX — U SR ) — D E AR bR . AEFRAT]
M5, CiteSpace B T 5| 302 & fie 5 1 I
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XSS SRR 5| SO R FFEEN ). T3 Ak, 3
T “Obesity-induced gut microbial metabolite

promotes liver cancer through senescence

secretome”7E 3 & 7 THIHEA 56—, BUHE M 23.68.

Ah, “Gut microbiome affects the response to

anti-PD-1 immunotherapy in patients with updates
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Figure 6 Author collaboration visualization analysis. A: VOSviewer network visualization of international
authors’ collaboration analysis. B: VOSviewer network visualization of domestic authors’ collaboration
analysis. The thickness of the lines between the nodes represents the strength of the partnership, and the size
of the nodes represents the number of publications.
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Figure 7 Visual analysis of highly cited literature. A: Co-occurrence network analysis between highly cited
literature, where it was set that each document was cited at least 20 times. B: Co-citation analysis between
highly cited literature. Different colored nodes represent different clusters.
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Table 5 The top 10 cited literature in the world

He# pr B—EE T ISYIEIN/ S G- )

Rank Title The first Journal Total Publication

author citations year

1 Inflammasome-mediated dysbiosis regulates Henao-Mejia Nature 1672 2012
progression of NAFLD and obesity

2 Obesity-induced gut microbial metabolite promotes Yoshimoto  Nature 1381 2013
liver cancer through senescence secretome

3 Promotion of hepatocellular carcinoma by the Dapito Cancer Cell 846 2012
intestinal microbiota and TLR4

4 Bile acid-microbiota crosstalk in gastrointestinal JIA Nature Reviews 781 2018
inflammation and carcinogenesis Gastroenterology &

Hepatology

5 Obesity and cancer risk: emerging biological Avgerinos Metabolism-Clinical ~ 543 2019
mechanisms and perspectives and Experimental

6 The role of macrophages in nonalcoholic fatty liver Kazankov Nature Reviews 423 2019
disease and nonalcoholic steatohepatitis Gastroenterology &

Hepatology

7 Probiotics modulated gut microbiota suppresses LI PNAS 351 2016
hepatocellular carcinoma growth in mice

8 Bile acids and nonalcoholic fatty liver disease: Arab Hepatology 332 2017
molecular insights and therapeutic perspectives

9 Gut microbiome analysis as a tool towards targeted REN Gut 331 2019
non-invasive biomarkers for early hepatocellular
carcinoma

10 Hepatocellular carcinoma is associated with gut Ponziani Hepatology 307 2019

microbiota profile and inflammation in nonalcoholic
fatty liver disease

R STk S5 B

Sorted by total number of citations to literature.

W9 0 SR BE 2 1 1 W A 0 R R G 8 S ML
FBIEEIETT RN o B E WIS PR NI . )
Pl o e ) E TR SOk e T A
MRS B M. B 10A JER T WoSCC
Bt PE i OC BRI AL B R S R 2% [ 3, FEIX — )
B, BRI 7E SC A B A S v ) B AG A
I 12 U, FEMMBR 13K s fH 7 A B SR ok
IS, AP A DI 98 A iioC i
1), Horp SR HEAERT 10 A9%3-%°4 gut microbiota
(419). hepatocellular carcinoma (403), NAFLD
(159) . non alcoholic steatohepatitis (NASH)

(121) . inflammation (116). insulin resistance
(102) . cancer (98). fatty liver-disease (91).

bile-acids (69)#H cirrhosis (68). LA &g 3
B R 4 DR RE ), TEIRNIS
B 10 B CEEIE Y, A 4 DERHHBE #5828,

RIS T B WS HCC A | K&
AT I FR R 3 2B (o) FEM R G 1E
HHFEA NAFLD Z [A] B QA 5 3#ERIE (U (1) T 2
W IE RS HBV., HCV B 8] Y CHK 5
AHERER (B 00) A5 T WIF T 1 T TR R TR 1 T
TREE AL FERUIF IR A 2R o X8k B
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Top 25 references with the strongest citation bursts

References Year Strength Begin End 2003-2023
Sanyal AJ, 2010, NEW ENGL J MED, V362, P1675, DOI 10.1056/NEJM0a0907929, DOI 2010  7.25 2011 2016
Yoshimoto S, 2013, NATURE, V499, P97, DOI 10.1038/nature12347, DOI 2013 23.68 2013 2018
Dapito DH, 2012, CANCER CELL, V21, P504, DOI 10.1016/j.ccr.2012.02.007, DOI 2012 21.65 2013 2018
Henao-Mejia J, 2012, NATURE, V482, P179, DOI 10.1038/nature10809, DOI 2012 13.87 2013 2018
Tremaroli V, 2012, NATURE, V489, P242, DOI 10.1038/nature11552, DOI 2012 7.17 2013 2018
Park EJ, 2010, CELL, V140, P197, DOI 10.1016/j.cell.2009.12.052, DOI 2010 6.78 2013 2016
ZHANG HL, 2012, ] HEPATOL,V57, P803, DOI 10.1016/j.jhep.2012.06.011, DOL 2012 6.65 2013 2018
Chalasani N, 2012, HEPATOLOGY, V55, P2005, DOI 10.1002/hep.25762, DOI 2012 6.65 2013 2018
QIN N, 2014, NATURE, V513, P59, DOI 10.1038/nature13568, DOI 2014 16.96 2015 2020
ZHU LX, 2013, HEPATOLOGY, V57, P601, DOI 10.1002/hep.26093, DOI 2013 13.27 2015 2018

Neuschwander-Tetri BA, 2015, LANCET, V385, P956, DOI 10.1016/S0140-6736(14)61933-4,DOI 2015 11.77 2015 2020
Schnabl B, 2014, GASTROENTEROLOGY, V146, P1513, DOI 10.1053/j.gastr0.2014.01.020,DOI 2014 11.25 2015 2020

Chassaing B, 2014, HEPATOLOGY, V59, P328, DOI 10.1002/hep.26494, DOI 2014 9.23 2015 2020
Bajaj JS, 2014, ] HEPATOL, V60, P940, DOI 10.1016/j.jhep.2013.12.019, DOIL 2014 8.02 2015 2020
Le Roy T, 2013, GUT, V62, P1787, DOI 10.1136/gutjnl-2012-303816, DOI 2013  7.41 2015 2018
Mouzaki M, 2013, HEPATOLOGY, V58, P120, DOI 10.1002/hep.26319, DOI 2013 7.41 2015 2018
DeMinicis S, 2014, HEPATOLOGY, V59, P1738, DOI 10.1002/hep.26695, DOIL 2014 6.10 2015 2018
Wolf MJ, 2014, CANCER CELL, V26, P549, DOI 10.1016/j.ccell.2014.09.003, DOI 2014 6.01 2015 2020
TaO XM, 2015, GASTROINTEST TUMORS, V2, P33, DOI 10.1159/000380895, DOI 2015 5.82 2015 2018
LI1J,2016, PNATL ACAD SCI USA, V113, PE1306, DOI 10.1073/pnas.1518189113, DOI 2016 7.20 2017 2020
Sivan A, 2015, SCIENCE, V350, P1084, DOI 10.1126/science.aac4255, DOI 2015 6.35 2017 2020
Grat M, 2016, TRANSPL P, V48, P1687, DOI 10.1016/j.transproceed.2016.01.077, DOI 2016 6.00 2017 2020
Vetizou M, 2015, SCIENCE, V350, P1079, DOI 10.1126/science.aad1329, DOI 2015 5.99 2017 2020
YU LX, 2017, NAT REV GASTRO HEPAT, V14, P527, DOI 10.1038/nrgastro.2017.72, DOL 2017 6.13 2019 2020
ZHENGYY, 2019, ] IMMUNOTHER CANCER, V7, PO, DOI 10.1186/S40425-019-0650-9, DOIL 2019 7.39 2021 2023 —
8 SIAXRZSM 25 B
Figure 8 Top 25 references with the strongest citation bursts.
F6 ERNESHIIRER 5 BT
Table 6 The top 5 cited literatures in domestic
Hesn pmi B—EE W ST IR KB4y
Rank Title The first Journal Total Publication
author citations year
1 Rl B & B A E P h 44 T B A28 76 2015
The current role of gut-liver axis in liver diseases WANG Chinese Journal of
Quanchu Gastroenterology and
Hepatology
2 ETERE-IEZHE-Toll FESZIK 4 WS ITAIMUE Y R B e R JH A 24 35 31 2018
The association between the intestinal HUANG Journal of Clinical
microbiota-lipopolysaccharide-Toll-like receptor 4 axis  Rong Hepatology

and hepatocellularcarcinoma
3 IpEMAERRS SRR R IR XNZER B A AT Ak 17 2018

Advances in gut microbiota and hepatocellular carcinoma LIU Junling Chinese Journal of Cancer

Biotherapy
4 CAREPRS PRSI R AR LI NG TS LES JPiE 15 2020
Advances in research on the pathogenesis and treatment LUO Chinese Hepatology
of non-alcoholic steatohepatitis Dongmei
5 JpIE RV R A v VR ALK R BRI AR 12 2020
BX FENG Academic Journal of
Role and clinical significance of gut microbiota in chronic Jinkai Second Military Medical
liver diseases and hepatocellular carcinoma University

R SR S5 1 B

Sorted by total number of citations to literature.
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Top 25 keywords with the strongest citation bursts

Keywords Year Strength Begin End 2005-2023
Innate immunity 2010 2.39 2010 2013 M—
Adipose tissue 2011 496 2011 2018
Hepatic stellate cell 2011 4.86 2011 2016 S—
Endoplasmic reticulum stress 2012 3.36 2012 2016 —
Insulin resistance 2011  6.24 2013 2019 —
Fatty liver disease 2013 433 2013 2014 -—
Risk factor 2013  4.04 2013 2016 —
Metabolic syndrome 2013 243 2013 2018 —
Diet induced obesity 2014 4.73 2014 2017 —.
Body mass index 2014 3.03 2014 2016 —
Natural history 2014 2.34 2014 2015 -
Hepatic steatosis 2014 4.05 2015 2017 d—
Mice 2015 3.39 2015 2017 —
Cardiovascular disease 2015 3.22 2015 2018 —
Fatty liver 2016 2.45 2016 2019 —
Chain fatty acid 2015 2.57 2017 2018 -
Inflammatory bowel disease 2018 2.51 2018 2019 —
Homeostasis 2018 2.43 2018 2019 -
Barrier function 2012 2.31 2018 2019 -
Obesity 2015 2.68 2019 2020 -—
Mouse model 2019 2.53 2019 2021 o=
Confers susceptibility 2019 2.30 2019 2021 m—
Hepatitis b 2020 2.75 2020 2021 -
Gut microbiome 2018 4.46 2021 2023 L
Immune checkpoint inhibitor 2021 2.44 2021 2023 —

B9 sSIAEX&RSH 25 KA

Figure 9 Top 25 keywords with the strongest citation bursts.
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Figure 10 Visualization analysis of keyword clustering in WoSCC database. A: VOSviewer network
visualization of keyword clustering analysis. B: VOSviewer overlay visualization of keyword clustering

analysis. The thickness of the lines between the nodes represents the strength of the partnership, and the size
of the nodes represents the number of publications, and different colored nodes represent different clusters.
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Figure 11 Visual analysis of keyword clustering in CNKI database. A: Network visualization of keyword
clustering analysis of CNKI database by VOSviewer. B: Overlay visualization of keyword clustering analysis

of CNKI database by VOSviewer. The thickness of the lines between the nodes represents the strength of the
partnership, and the size of the nodes represents the number of publications, and different colored nodes

represent different clusters.
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Molecular Sciences . Cancers . Frontiers in
Microbiology . Nutrients F1 World Journal of
Gastroenterology &= X R WiB RS HCC MK
W R I Z R T BT IR 2 018 SCIR T
T ARAE /A I B AH G 1 1 T T MRS R AR Ak
5 Toll 321K 4 (Toll like receptor 4, TLR4)A
Toll #3244 9 (Toll like receptor 9, TLRO)¥ 55
AT w8 IO B 0 ) JE U g I A% A A58 E AT
K, FEUITINE TNF-o 5358 , T 3K 3 NASH
PERE, T NASH WA JEy HCC UL PR
BrEct . RS, N AEE L SOCER R R BT
AR aE SR, FEX w7 | SOk T 2 B i
FATR I F 5| SCIRZ Wik Scw, JERiEoE
SCHRZ A R AR SRR S

B2, iB RS HCC M CHFFT I 24 4
MAEZ AT, ik AARFER. fEml
AIBLAL . 2207 A FIE 24 TR DTk . i s
P SR PRT HCC A i B v g 1 T A Pl 4y
T AH IS AL, TR 2 D T8 TR Ry 4 A
X HCC B iRy kime . Wi w5 HCC 1y
AHOCHIFFE XS A2 32 12 TR ) 2 i LA Sk 4 I e 3R
IR S0, A [ B R Y RHIE A B2 JR] Y
BYERREE,

B TTA SCHR] Bl rb A e A3 DG B ) 7 — o
BE LR THEER EERES HCC AHCHT
FEIR AT o HESIHT 10 Y & 8 | S i in]
4y 5 Sh gut microbiota (i 1B ik A W) .
hepatocellular carcinoma (JFZHfi##%). NAFLD
AR DIAT) . NASH CIRRSYERENTITAR) |
inflammation (#Jif). insulin resistance (/%%
HKPT) . cancer (JAGE). fatty liver-disease (JIg Ny
fiF). bile-acids (AHYTER)FN cirrhosis (AFfEifk),
BEAMRER TR 20 4R E S HCC AH AT
eI E SR, BT 20 42k1% 808 1

R BEE - &8, ZRE . [#
ik . ARTEIRSE R B R , i 5 S D
W B A A T R R S A,

SEIU R & NAFLD, NASH, T1fif&J8 T
R R EE )AL A Insulin resistance, Fatty
liver-disease I Bile-acids, 125 25 % VU M7 18 1A B
5 NAFLD K& #WF5¢ o . NAFLD J&— i
UL I, SRR OB DR e AL QI 25 B Ak
FHA G, NAFLD (%™ 55 % B D\ B 4l g i i
(steatosis) B AR TIAE VR Wi PEH & (NASH), #-51]
25 4k 4k (fibrosis) . JH-fifl £k (cirrhosis) Al JH- 4 Ji
JEHCO)!", £ NAFLD 1 & fk et v,
f T R R A aT i iE R L
ik A AT AN R R . R EENR IR . N
2R [I8 Z Bl (lipopolysaccharide, LPS)]%5 52 i T
JE B R B A . AR . ARORE S I S
AR A T AR T LA A 3R Y g A
F - I, 50 JFE U %) SR 20 AR, 0 P2 o 4
Jitd (kupffer cell, KC) ., i 2tk 41 it (hepatic stellate
cell, HSC)AH 17 T 4Hfitd(regulatory T cell)Z21,
Fel 5 | #HO5 EiAiA A inflammation . cancer I
cirrhosis, LA FOCHEIA)E T 1#RJE, ZER%E
PITFFE i RS HCC &4 . KRG IT /Y
KFR R B BRI A R 21 b5 ) A S fgde
JE, Forh— AN S S UAE T R A 2 il R IIE 4
E SPGB SO, A3 3 A - A A Y
AERBE Y, 0 LPS. fEMFIEF, LPS £
Bln) KC, 38620 M e 0 B i iy 2
fe. LRSS AN, JF S TLR4 454,

SEUFNE & A RSB R E , TS| A K
AU 7= A P22 B, B K9 LPS
kil k TLR4/TGF-P il it — 2% 6 T HSC.

X — i A HSC i B2 73 M8 AT AR It 25 2 i
SRR, RASBUNNEM L b FadifL

RO T . ST 45 SRR W], 7E HCC 3l
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PR RS, SE kSR AR 2R S8/ LPS )
A B AT RS T TLR4 LR RiBR, nl LA AL
i L JFF 3 200 A 1 3o B A 2 sk — RS T
LPS-TLR4 BH7E HCC S A= Fll i A v i e 22
YER . [RIA, JEFXF CNKI B0 R T 1 S i)
LIS e v R 24 0 A [ N Hh SOCHERBIF T
MBS R o R 245 IR YT LAR Y I 1 A A4
o M IRE N PO B, PNEEPTR BT K H
F A R TT I RE, E R BE A AR
K LPS KV, [FIMFH0TH] LPS 5T A4 AE K 10
R, W IE R S FREPIRHT R
2 Z WA LIMCE LRI B RUE R TLIRE, JF
0 R/ N U TE R0 I G B D RER 1 % R
Z\ M8 7R T 5 i T TR 2 A AR OC 1% T I 1Y
BL, A T AT A e R At 1 8 2 DL .

DR TA) 5% I A i A DG TR 78 S I [R] 9 1
IR UREL S SRIE N, & 38 SR Al it i G
SHETR) P 12 G0 ) S e g R EL M, B i ke
TREAE I (B2 U N B ST R R R R B
L B OC B IR 2 I A 2 2011 AF LAY
“adipose tissue”, $& 7~ 1% — If A 75 A= 40 3k (1) A 5%
P R ME WA IR B R, IS
Jig I Al ¥~ (fasting-induced adipose factor, FIAF)
Je— MR FIR V5 A 057, Bk = FIAF 2 8 3%
e Wi & i . B8 2 F1AE Wi B (lipoprteinlipase,
LPL)XTAENLIAL . U JIE 01 5 24t A A s H il —
Bk (triglyceride, TG 2 X EZMMEMN . #HLl
Il FIAF JERIE, WAy iedt 7
LPL W3Rk, 0 1 40 MOt B 7 IR B $5 38, M\
175 008 7 4 i H b = ER g E P e, A
JHE S T 5| SRS Wk 0 i PN % 1 A i TR 1K F
o, BEMTALZU , I K S 0E B I AR B2
gi b, B s R A s e g B AL, (e it
NAFLD &R o[RBT, = 5 3 OGS n] ik
A “Insulin resistance”, LPS — H i A IMEEER,

Zxfii & TLR4 30 , BE S 0TS LPS 5214 CD14.
X— RV FEF5 & T AR, F2E4
& TNF-o Fl IL-6 BB XAk B I
MRS R G5 ® A A T BERm, Jk—
MR, TERSRES ARG E, 1
T EZK . IRS il Akt [ORERR LI/, 3
WX —f5 Sz 8 TiE, o, ik
P T LPS M5 —Asmd, BE ] DRk e m
—HE A AN RS, Wit —2 TS %
f5 5 P, ¢ Bl 56 4 1 “immune checkpoint
inhibitor” [ 2021 4EFF MR B, HF 2023 4E4)
TERFSE . fEE FRIE I, MEMEYRER
U SR HRE S AR R A AT AR L
AR, ] g EAT £ AR,
AR R, R B MEY
A L g ) e g B 92 S v R 4 3 TR
ERY, L, fERKEMP HCC SBEiRyT .,
RS 7 T T W A BOK R B R R YT T
Bro Mk, Sy kA S, Wgr X CTLA4
PD-1 & PD-L1 W54, #iAAi2iRyy HCC 1Y
TETE SR o 3K S T 50 B X g 2R 48 b i O
PR ST T, DT B8 5 AL A4 XS e i) G iz
WP Kok HCC 1R 97 T 24 T 42 10 A 3
TRYTORMG, QKE B 8 U PR S e e R A A
WA A R, 7o, MHEFHAAEER.
ti AE T TLR4 F5HUHI L Geiayr skms , 258
& HEF4 #T (fecal microbiota transplantation, FMT)
W EA AT X — Pl E o B A IR
A RN Z AR 18, AR 32 R W 18 T A
B, MRS FREBR B A 7 s Y. FEIRYT
AR MRS TR R YL T T, FMT B0 T BB R RiEh .
FLHLH A 56 T S HepL . s Rk . IRt
MR . a5 S5 2 A I E
W S E AL FMT 7E CLD SO, A%
R, WK 0 RS A2 /N BG4 TR FMT
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RS 701 S T G P 9 0 FMIT A A Ak 6 25 e
I EA B 5 A ) 2 R FA N B e
3, 1 H FMT 408 P i A A o T £
WBIFHE R/ WY Ak, FMT Al fiE 4% NAFLD
FEAEFRAE A, (Rt n] ARG SR e e s i
I, $4E HCC Piif e sk ms 2, sk, thF
HCC BUwHLHIE A%, NIt FMT 1A R0 Fi
MR Z WP KRR RE . KT
S W AT RE AR PR (I 2 i 40 R 5 0
RREMEIEATREME, LUKBIAIE 9 25801 .
3.3 B

o 1 AR 5 T 440 L33 1 G IR BIE S AT TR I
— P AN R . HET, B RRERTK Y
NZEWESE, X PR T FRATTX A R G
R TEHE AR o FRATTXT R 2 PR A T 200 Jf 9 1L
il s T RS ARAE PR, R IR B F A SR R
FILZFEMRIIRE . AR MAEFE T 10 N AL 45 il
T RIS ATIBIETE . HEER R A 3 19 B
BU . D MARIRIRIT SRS, IRk 2 =R G
Vi o B BT 5 B 0 R T R
TE 4t M8 10 B AR Y7 o T TEAE T . STkt
S BT E I T TR RS AR s oY R R T
BAER . B5E, s TRUEYYL S FHE Z
M JCEE, BRAE T X &bl i AR . Lk,
i R S TE R A YIRS, W ASREIZ W ARG
SRR T I . BEAh, XA My AL R 4 9
BLI AR 2 A 8T BRI 5 W R0 T T T B 4
PEE T A, R, SCERTT R TSl T i
FHEVERBH AR LR, HERERA MR IX —
SUSARAE TR R AT RENE . ZE BRI, X IHFSY
AFATHEAN N 18 5 20 G R . R
FHNRIT R R TEEL R, XA KL
BHARTE X,

AR ETEIRA RV G E RS HCC M
I SO ) B B A, R SOk e

AT SR, WEENE, PR —
S TR R A Ty . e, FRIURE TR R
WoSCC £ 4 2 H (1) 9% SC STk Al CNKT £ 2 v
P SCSCHER, AT RE S BOCHRIE R A e,
FEAETE T L RO T8 9 R TR o 3 — Bl Pl B
T BUFEARE BR RW H  Yh — SE SOk, TR
M %f HCC AH G2 08 1Y) 1 18 TR A ) 4 T 1
fift . RAE KRR AR E— SRR b, (2
ARG RIS R B T R SCHRTERE, A
SCRET X HCC AHOCHIEFE H i 38 DRI 00 1
RO FFWTR T # 7o, BARTCIEH AT
7 WS SR ) SCHRAR -5 IF 9 R oE Al o6, (HIRAT]
I 5T 45 S A — B b S T i SR A
MR BRI, WA — R R
{3 3 Xk SCRRER R i R A SR A T, FRATT
B E B RS HCC I U8 H
B, XS5 R A JE A S i A
FRM TH RS, RSB SRR T iE
WS HCC Wik — 0% .

4 Zik

ARG E A TR T2 20 £
BRI P B 38 T A HCC ARG SCik, &
GEEAE T 1 PR P B R R, W T2
(0 22 L U B ) o i O B i) At
TR, AR T i EHEE HCC kA
FIR SR R A PRI, DL LIS REA | See il
HBE 2555357 7 588 FRIFTFETT 1) o AT TRT LT
i, R MU AIE R Z R — S
I 8 5 HCC A GRS AU & e

€

R 0 TR W e 45 208 T R g U R
S — B i 2 B (WA T A B e ) AR SR o
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