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Abstract: Objective To comprehensively analyze the current research status and hotspots of traditional Chinese medicine (TCM) in
the field of liver fibrosis from the perspective of bibliometrics, and provide theoretical guidance for future in-depth research on liver
fibrosis. Methods Using “liver fibrosis” and “TCM” as the main theme words or keywords, relevant literature was retrieved from
five databases: CNKI, Wanfang, VIP, China Biology Medicine disc, and Web of Science. Software such as CiteSpace and VOSviewer
were employed to conduct a visual analysis of the research on TCM in the field of liver fibrosis from multiple dimensions, including
publication trends, international cooperation, publishing institutions, authors, journals, cited literature, and keywords. Results A total
of 3 438 Chinese articles and 3 174 English articles that met the criteria were retrieved. The research on liver fibrosis shows a continuous
development trend, with China being the main publishing country. A core research team in the field of liver fibrosis has been
preliminarily formed. The institutions with the most publications in Chinese and English literature are Guangxi University of Chinese

Medicine and Shanghai University of Traditional Chinese Medicine, respectively. The journal with the most English publications is
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Journal of Ethnopharmacology. Both Chinese and English literature in the field of liver fibrosis focus on the pathophysiological

mechanisms of TCM in liver fibrosis. Chinese literature mainly focuses on inflammation, ferroptosis, and apoptosis, while English

literature focuses on oxidative stress, gut microbiota, insulin resistance, and autophagy. Conclusion Research on TCM in the field of

liver fibrosis remains highly relevant, with current hotspots mainly concentrated in inflammation, gut microbiota, apoptosis, and

autophagy. Molecular docking and network pharmacology for validating TCM targets may represent emerging trends. Future research

should incorporate advanced technologies, including molecular biology and artificial intelligence, to elucidate the mechanisms of TCM

formulations, thereby offering evidence-based strategies for the precise management of liver fibrosis.
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W 4. ThCOCHERSHE R SIS RIFAF4E4L (2152
7O A (277 7O HEES, RAHSOOER
AT LA A 5 B B 3 3 (ARt — AL
ZoHESE. AR (134 JO. 8P (125 RO, o
(111 70O /R FURIER R (B LR 5O 1F
AL E R . HDIRE (129 R R Wfs
P B 7 A SCOSCRRBI FE P ) B . KRR (188 1)
AL, R AYERE, JUH Y& AR (carbon
tetrachloride, CCLO BRI 32 M s 125 (183 0D+
HHERZ (158 KD WISR AL 48 5 24 507 R AR R
(1 PT A 2 AL B 70 R Ao 9% SR AL il 2R 3 40
“oxidative stress” (FEALRIP, 686 K. “hepatic
stellate cells” CHFELIRAN A, 345 X))+ “inflammation”
(RIE, 322 70 dhifEmh, AT HSCs iffh. 4
A LB B 9% i 38 % 46 43 ¥ )2 THIAE FFE A1 44k R 1 Y
H; “expression” (1A, 430 {X). “mechanisms”
CHLE, 289 ) BB, S 1 BRI A AR
I W WL AE A 4 AL 50 R ) B 24 “ carbon
tetrachloride” (PUGALAK, 277 X) R CClL kT
1K BRI AT A 1) = BB ) 556, IX— A
5 i s SCERAARL; “ extract” (F2HL, 326 %) “injury”
(3093, 351 0 WS R AR =15 oo 1 44,
U G IT o 456 AR R I, S0k

T ELIEOCR S, BIERE D, g5 a e B
K 1] 8, Hr SR iy AR SR B 1A AH T 5 SR
BA TR, R SCCERER X 2 E AT A
YA AT A 58 R IR H
2.6.2 REEFIERFST CPIRERE (S R EKS
AT H DA 9 4% 8 R 1 A% O A FR A, L5
BT REA MR A AU 5 i 1) 22 R B TS
ZARAR IR T LI, RPAERNEFEARA S —
ok EA SR 2 52 . — MR T 0.7 TR
RERWE, FCCHREEEBEYE (Q) =0.8805,
BT 0=0.7227, KT 0.3, FH —HBAHKL
RIS LM 2 REN . PISCCHREDR S 20N
0.9430. 0.8716, ¥JKT 0.7, FKHEKFF M.
ST 38 56 BRAE R T 98 SO0k, BER TR SOk
ISR, AR S AT, R OSCSCRRARZEHO 71T R
%, “PYHITE 2013 4, SHm (0.945); Hik
FEPRZEH3 (AT, FAE 2009 £ 24 ANWFFE,
§=0.994. WX 6 Frx, FEFCCERY, TRmE
HIFR252#0 (gut microbiota). #1 (liver diseases),
BLHE 47 AN TS B AR ARAS#S (traditional
chinese medicine, S=0.994), H /K& br2#13
(network pharmacology, $=0.933), HH [R5 45
FoAth K01

M B S S, d2 S EUR R (log-
likelihood ratio, LLR) HySEIL T A S STk OG5
WSS (B9, HESCCERIERL T 14 4
RIAREE o SRR TR AR NHO (4T
etk ). #1 (FPZGIRIT). #2 (AT, #3 (IV HUJg
JE). #4 (FEFHMLED. #5 CiEdith). #6 CRIML
HDs #7 (BRAETD). #8 (SREFTO #9 (L)
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Fig.7 Co-occurrence networks of keywords in Chinese (A) and English (B) literature

® 4 PIEICEHEERAT 10 S5KHITE

Table 4 Top 10 most frequent keywords in Chinese and

English literature

or! SN TSR

] HR ] BIR

1 i EAR A 2152  carbon tetrachloride 277
2 JiRiEe 277  mechanisms 289
3 N 188  inflammation 322
4 iy 183 extract 326
5 HRZy 158  hepatic stellate cells 345
6 ik 144 injury 351
7 AT % 134 expression 430
8 JH g 129  oxidative stress 686
9 1B 125 fibrosis 749
10 R 111 liver fibrosis 915

A

#10 (HHZGEJ7). #11 (CClo). #12 UBMEFFH).
#13 (AL T2 o JE ST SCHER OB 1] SR BFR MK I N
#0 (gutmicrobiota, JIEFHE). #1 (liver diseases,
FFESZR ). #2 (TGF-B pathway, TGF-p iEH ).

#3 (animal models, ZHPH A ). #4 (matrix
e mE M) . #5
(traditional Chinese medicine, "1%j). #6 (insulin
resistance, R ZEHLPT) #7 (metabolic syndrome,
W ZEAAED « #8 (liver damage, AT 1% )+ #9 (non-
alcoholic fatty liver diseases, JF {5 14 JIg i 14 AT
J#3 ) #10 Coxidative stress, AN #11 (carbon
tetrachloride , P4 & £t % ) « #12 ( network
pharmacology, M #5253 %%2), #13 (inflammation

metalloproteinases ,

B8 w3 (A) MEI (B) XHEXRIAEEE
Fig. 8 Density maps of keywords in Chinese (A) and English (B) literature

markers, RIEFREY)) . H oL IEEE R
FPm R B FE, tnef4edh. Bk, 340 S e v AT m

R

KA (P SCCHEREEEH0 #9. #12, USRI S#1
#8. #9). LI IEIIER CCly (h SOk s#11,
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Table 5 Clustering information of keywords in Chinese literature

G WA RN GBI b4 (LLR %)
0 101 1.000 2013 FFEF4EAL FOR; WSSZGER, &Y A ENVENSITOG A4
1 43 0.992 2014 REGIRYT SRMOKEE: PEERRL hER T RET BEMINRE
2 37 0.951 2008 AL B, RMURAR: AWK FRURTE: 4
3 34 0.951 2010 IV AR IV R AR IR EEIRR; T RATR R
4 32 0.871 2010 PEHIMLAED sk, ONEG ERIRLED Bk Sisise
5 32 0.931 2011 AL JRALARAS: PERRHL; 4L Ifik; HE Bt
6 30 0.964 2012 ML ORFEBLED =hg BT RIRER: F5HS
7 30 0.975 2007 BRAETC B BAETD TEPEIL; WM e A
8 30 0.993 2012 FAERT hEMESE PATIR ROERT PE; SER
9 29 0.986 2012 JHEfL HMnEE; LRdsok; BERE, A, LR
10 28 0.946 2015 HREGET7 WEARTN WRITRG RERIENR R TR
11 27 0.979 2015 CCly FAR: AR TR CCls 2T HLH
12 27 0.945 2009 MEPERFAE RYECH: PR MRYER A EASEE; FDA it
13 25 0.994 2009 AHPEUATS dABEIE O 4HMIEEE. PO hZy, B
R6 RXEXBIAREER
Table 6 Clustering information of keywords in English literature
His TAAD KRB G i 2 (LLR 5000
0 47 0.803 2010  gut microbiota gut microbiota; induced nephrotoxicity; signal
transducers; bellamia bengalensis; animal models
1 47 0.86 2014  liver diseases liver diseases; diagnostic accuracy; enhanced liver;
biochemical analyses Chinese herbal medicine
2 45 0.889 2016  TGF-fB pathway oxidative stress; bioactive compounds; salvia
officinalis; lung fibrosis; TGF-beta pathway
3 44 0.869 2014  animal models transforming growth; milleretal mycelium; animal

models; Yinchen Wuling Powder; correlation
analysis; gut microbiota

4 43 0.897 2017  matrix metalloproteinases matrix metalloproteinases;matrix texture analysis;
hepatic fibrosis; nonalcoholic fatty liver disease
magnetic resonance

5 40 0.934 2017 traditional chinese medicine nonalcoholic fatty liver disease; traditional chinese
medicine; NLRP3 signalling pathway; Shenling
Baizhu Powder

6 39 0.877 2016 insulin resistance insulin  resistance; extract; alcohol-induced
hepatotoxicity; protocetrade acid; flavoparmelia
caperata

7 39 0.836 2010  metabolic syndrome metabolic  syndrome;  delta-like  homologue;

transforming ~ growth  factor;  peroxisome
proliferator-activated receptors gamma

8 38 0.884 2017  liver damage carbon tetrachloride; risk assessment; magnetic
resonance; liver damage; silibinin
9 34 0.868 2013  non-alcoholic fatty liver diseases carnosic acid; animal models; non-alcoholic fatty
liver diseases; fliver cancer; Curcumae Rhizoma
10 34 0.879 2017  oxidative stress liver fibrosis; hepatic stellate cells; oxidative stress;
Toll-like receptors; polygonum orientale
11 33 0.852 2010  carbon tetrachloride liver fibrosis; liquid chromatography; ethyl caffeate;
carbon tetrachloride; hepatoprotective effect
12 33 0.933 2015  network pharmacology network pharmacology; molecular docking; alcoholic
liver disease; differential analysis; liver fibrosis
13 30 0.901 2012  inflammation markers liver  fibrosis;  angelica  dahurica;  matrix
metalloproteinase-2; inflammation  markers;

hepatic stellate cell
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#13 inflammation marker$ #2 TGF-B pathway
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#11 carbon telyachloride * e ©
gut muicrobiota
é . ‘ W
@y °
#10 oxidative siress (]

#3 non-alcoholic fatty.liver digease

#8 liver damage #7 metabolic syndrome

B9 3 (A) MR (B) HEAKHIARA
Fig. 9 Keyword clustering of Chinese (A) and English (B) literature

PSRRI D 15 F I A LA sh R, o+
PU S P R th SCCHRRIE SE#4 L #6. #8. #13, 4
SCOCHRIEIH2 . #6. #104 #11. AS[FSSAET 0L
BROCVERIET AR BRI T2, SOk T 1718 B
B BRI, LRI, eSO ERY
5 YA 98 R LE A 4R B OB E A o
2.6.3 SR IA I [H] LM BE R RN A AR R
) SRR A b, K v SO S 1 2 I [ 48 52
ARSI, DLEG ARARER, JRBIR%E
NS, 2] CiteSpace A S il % A e S Sk
HBEAT RERIA N T 2 B o pr (P 10D, FE7 i 7t
IR A FRB R T S B Xt . SR K
P SCSCHR B BB AR & S EE A T
2004—2010 4, T2 3L SCHR R AR A B 2 OB il )
FEAIE 20102024 4, AR BAK
B JECSCHER I R T SRR SOk 2, (H A
SCOCHR BRI (A . SOk I KL (R A
T #4 (EFRLED. #6 CRIBHLED . #8 (JIER
T, #11 (PUEALER) BRI IELH, KB EE45
BRI AR I A AL FE A . kw0 (I
YA AE I RS TR B O] . RS SC
WHER R I#2 (TGF-p pathway, TGF-p {5 SiEE)
#3 (animal models, ZJ#HL A ). #4 ( matrix
metalloproteinases, )i 4xJ@ & Il #11 (carbon
tetrachioride , P4 & 4k B ) . #12 ( network
pharmacology, %2431 %2) KEELI AR . Hge st
SRR AT 2 W Bl WS LR A s AL 1) 7 TET ) AIF AR AR
72 WA FHAR SR A L R

KR IR I B vk & i B TR R )

DAL T, T DA T B3 R
T A JE B . RILE T “begin” A1 “end” 7373
7N R RIFFUE NG5 (8], “strength” FRIRK
TR BRI GRS, BBE B OR 3 7R 12 D B ] 2 J I (]
P 51 FH BRI 2 e i 25 U 3 S SR S ]
SRS L] 11 o H S SR O B ) S B 58R JEE e v [) 2
“REBRE”, RILFFEIN AN 2016—2024 4F, JHHF
SRR RIGRSE, RE 0 BB R T A ST
FUIAT COA TG TR EEAE NI TS T AEAE . AEFL
H CRIBEFE 16.28, 2020—2024 4F) FonfEHIML
il BRI R AR 4EAL I TE A% 0 7 ) o 9 SR
RIS 5 P f R P A« 4 2 B SRR AL
IFTA) Y 2021—2024 4. FHIFERSCCHER P45 24
22T LA 7T 9 Ao Gut microbiota (FEH 5
FE 15.61, 2021—2024 42 HER i W R 5 I AF 4
A RBRHI FE %D o R S ST R R 3 G B R S 38
FC WE W A LI L A8 1k S RE SR 1 T 2004—2010
o, IR RAERNUE] RS
Wk 5 1 DG B8R A lipid peroxidation (R B AL D
collagen(JiZJi7)+ ratliver CRFAE) . mice (/MR
I 4% 7] gut microbiota (7718 B #F ) . network
pharmacology (WZEZjH2E) . 25 b, STk
INRIE BWE. AN i e R B AR B
3L 72 H AT A4 TR R A 20X R X 4%
2RISR 258 RURT RE BT NEE
3 i
3.1 MRGUHITK

AW FHI I CiteSpace. VOSviewer #AH4-X}
K1 WOS S5 i 2004—2024 4F H1 2575 JF £ 4k
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#2 TGF- pathway

#12 network pha

cology

#13 inflammation markers

3L (A) AT (B) SCEk KRR EIZE

Fig. 10 Timeline maps of keywords in Chinese (A) and English (B) literature

TESCHR R R J7 T, 9 SCSCHR AR 250 P S T
Ea THOIOCER, X R Re S m K T
1) T R RAEFE ST A G . ME K310 K E
HE DL 1608 R HRSCE R4, JF S5 H
it B oK R A B VIR G AR SRR B AL A 4y
MmsE, EAN&SHELYRY 2 FENHRIE,
M B bR YA B 7 0 A ZRG 2R RN T,
WA G A 1 AR v T [F] — X1 = e S L B i oK
Yo HAERRNE, iR EEZ R BIRAE
PP SE SR K R T TN R L H T K R TR
RS AR 2 J7 T, SCOCERAE R 8] 1) & 1R 5%
IR RS R E . AT AT B, Journal
of Ethnopharmacology & J& 3 41 4 A0 AH W 7L

B2 MBSO, H R SR R K 3 JE T4
Se b Ar, oA 32 ECSR T A 5 Dy R 24 A 1)
HEHRY) . 5l HIREHEA S 1 S0k 2005 4
R ZBZAE Journal of Clinical Investigation /] “Liver
fibrosis 7, 51 322 I, £R3& 1 AR 4EAL R AL
fil S WIANRTT BRI R .l OC B R JRSE A
I 1A) 2 70 A B, AT 9T 32 A R AR Sh A Y
) S I B A B AL AR 2 AN D7 X T LRI
W70 BOR A RE . AR B A TS T
[l FE AT, FRIEMHTT . B R AL A
BITHIFI LA KPS0 2255 3155 Bk 205 PE R oy
A RE A ST S . X TR A S T AT 4
A HIE 5T T DN FE R 7] 1 R 325 B A R RRAE
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A top 25 keywords with the strongest citation bursts

keywords year strength begin end  2004—2024 5
SEISWESE 2004 9.01 2004 2009
AEWRT 2004  7.49 2004 2007
HIZ5HIF 2004 641 2004 2007
MEPEFTE 2004 429 2004 2006 se—
S 2004 4.08 2004 2010 smm——
G 2004 3.97 2005 2010 semm—
YR 2004 776 2007 2010 smm—
LR 2007 3.89 2007 2009 cim—
BRIWER 2008 4.14 2008 2012 cotmmme—
FBEREHL 2009 3.96 2009 201 s —
IR 2005 5.80 2012 2017 om—
VEIALHE 2004 3.89 2013 2014 e—
BERT 2012 2328 2016 2024 c——
BB 2015 7.62 2019 2024 c—
RIEFT 2019 543 2019 2024 s m—
MBIEZRT 2005 515 2019 2022 co—
BEFFAL 2007 478 2019 2024 c—
EFINLE] 2004 1628 2020 2024 se—
BTAHE 2021 1257 2021 2024 c——
FARIBL 2016 651 2021 2024 e
JFThEE 2004 437 2021 2024 c—
I 2021 413 2021 2024 c—
HEEZS 2004 490 2022 2024 —
AR 2004 4.67 2022 2024
RAE 2005 3.79 2022 2024

traditional Chinese medicine 2011 7.75 2021 2022

molecular docking 2021  9.19 2022 2024

top 25 keywords with the strongest citation bursts

2008  6.29 2021 2022
2017 5.69 2021 2024

keywords year strength begin end 2007—2024 4F
lipid peroxidation 2007 16.57 2007 2016
sho saiko to 2007 10.91 2007 2014
inchin ko to 2007  8.11 2007 2010
rat liver 2007 7.94 2007 2017 ——
medicine 2007 7.84 2007 2015 eo——
herbal medicine 2007 6.98 2007 2011 omme—
collagen 2007  6.40 2007 2017 e——
chronic hepatitis ¢ 2007 639 2007 2018 ee——
carbon tetrachloride 2007 1135 2008 2015 comm—
growth factor 2008 721 2008 2015 .ommmm——
hepatotoxicity 2007 7.00 2009 2013 mmm—
glutathione 2009  6.92 2009 2018 om——
fibrogenesis 2009 624 2011 2015 commm—
factor kappa b 2011 572 2011 2015 cmmm—
2007 639 2013 2016 ——
nitric oxide 2014 552 2014 2016 cimm—
induced liver fibrosis 2013 534 2016 2019 c———
tgf-betal 2013 5.67 2017 2020 c——
tgfbeta/smad 2019 579 2019 2022 .
network pharmacology 2018 16.85 2021 2024 c—
gut microbiota 2019 15.61 2021 2024 c——
L e——
e M
o e—m——
S =

11 X (A) FEX (B) XERXBIARIASHF
Fig. 11 Emergence analysis of keywords in Chinese (A) and English (B) literature

32 MEHE

T I 0 SBR[ B AT R I, S SCSCRRAE
T EERE CClLy 5T A 44 R R ALX —
ZHLSIIGIR R . SR, FEWFICMIEE S5 b, A osssgik
FERAE TR SR RN S 4 M T S5 BEATL
i, TS SCOCHER I S A ) TR R W E AR R R
By AP LSRN SO L . (AR R
TGF-B/Smad 15 5 i B AF 9 4F 40 R A8 R 1) 4%
OIS, TR AR R 24 T T 7 I A SR A
KB I BR, 2021—2024 4E5r T X
RAE 52 SC STk b 38 2 0053 A ST AR o LA
T HOCCERT B R AT A B S A A R R 4%
EWEHLE 28R R B AH OG5 5 id s e I (B 12).
For B H R RS R T35 O B S RIE A ) 01X
—BHRR, BB RTHETRAMEEG R &6
B AR A 46 T7 BB S5 1. 5 kT
B, GESCSCRR I TE s o 7R . 4 2B
% i B AR A T, X RIS
S8 56 IE AH 45 & i 7T Y SOA B O R R 2Bt
JFFAF AL BRI (038 T 1T
3.3 AT A AL EEHLE
330 RIEGFL4EL MRS, Bl
R SE T, P AR AT PR A O S A S s A

MOFIESE BT AAE, (2iE 2ORE A 44002, B iR
B, THREAOR 358 A ) S 2 A0 PRORE AR a5 e 4

YRR, T RELAHAR . [ AR, REIR
AR SRR EA R ELRS N R
S35 1R 72 (B AN Dy B S PR D140, Sl T 98 J B )
WOE R 2 K0T EAR R R AR G T
M (pathogen-associated molecular pattern, PAMPs)
FF A 5 T 17 (damage-associated molecular
pattern, DAMPs). PAMPs & Ji 44 (1) O 57 i 57

1M DAMPs JII7E TG B 14 41 M 452 4% B BT 4 DAMPs
8 PAMPs I e ke sy, 28 sh 1 B 98 0E [ VL,
HRFAE 26 R e % 40 Pl S A2 241 kA A s 4
M BIZEEESIEN,  BLAAR 26 4 K1 B4 y T
% (interferon-gamma, IFN-y). Hi4H - E WG 404
% M| ¥ K ¥ ( granulocyte-macrophage colony-
stimulating factor, GM-CSF) . H 41 g /i & -6
(interleukin-6, IL-6) . '8 3K JE Kl ¥ -a. ( tumor
necrosis factor-a., TNF-a) Fll CC #4k K+ Rk 2 (C-
C motif chemokine ligand 2, CCL,) %5/ K&,
HE SR ERH LA, hEERES, YUK
Ja 3l 2 B GORE [N, dlIE M, B E RN 2 B
RS AT B SRR A A AR IL-4. IL-5 A1 IL-
13 4R 1, fRIEHLZUEFO, g R ARAE OG5+
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Fig. 12 Mechanism of traditional Chinese medicines and their compounds against liver fibrosis

A A A5 A 5% 73 B AT A 2 A Rl 32 A
(multiple pattern recognition receptors, PRRs) i,
AFE Toll ¥£524& (Toll-like receptor, TLR) Fl#%FH
TR 45 & 55 F AL 45 M 3 FE %2 /& Cnucleotide-binding
oligomerization domain-like receptor, NLR). TLRs
DARBE 25 5 JE R IE TG e S s R A e, T
NLRs JUAEJ M 3 22 R R AR RN, TLR R0 8
AR BEAE 7 LAl 7 88 (myeloid differentiation
primary response 88, MyDS88) {55 iHE, Xzl IL-
1. NF-kB 1 IL-6 552 48 [F 7)™ AL B,

RME N RBN AR SR R R, T2y
WL 2 AR LA, DRI M, 1R
OV AAE T THT FE L SRR A0S . B, PRIEAL
FRJT R IR 7 T AT AL i R sl 24 =7 170, 22 T
PR SRS SRR H], SR IEASR J7 385 1] HSCs
WAL P RIE . PRI AR, S R A
T RN A B AR 32 40 &0 2 J P e A0 2 2

PR RA PUAT e AR US98 o 2 24 K 22
] PR S A 21 0K fi W S o038 2 4 A /N SRR
MR AAL, HLHIAT 7T R s Ho] fe il i 4%
NF-kB/f5 5% S 5 ¥ WM& B 1 3 (signal
transducer and activator of transcription 3, STAT3)
GO, SO S N A AT YE AL HERR D01,
HOALUE E CEBREng), mEH. Se]. m%. tk
{28 H A, AT P & i 7 R0, 3L
S, X R RO AT T B SROBR 22 5 I3 A5 R IIE B
B FHRICAL W] el L IR HSC-Te 4Ry B-EM R H
(B-catenin) HIFEIE . 17 NF-«B {5 58 B AU BETEIR
&, IFEFEIRIEL NN 7> TGF-B A1 TNF-a (1)
PR IR IEDTT A EAAE T, I R] RE R R
W%Hﬁk%ﬁ AR EZL T AL 2 — . B4R

SERAR LR B A b 2 BB I TGF-B1 53
NF-«B {5 5% % 3% CCly W53 0K BRUH£F 4
o 4k, BT RERIEAR IS . B 75 RO
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J s IR FURIOR R H AL A 0% 30 0 D
RO AT AEAl . HEAL, (B L5 I 20 A2
T RE RN 455 1 — DR R 1231,

— S AL S YN B S PRARAE AR 4R 7 TR IR

HARGF IR o R (PR AR ZR L 4 22 Fh i 2T 4k
AR TR SO A A SR MMTV
ALK (wingless/integrated, Wnt). B-catenin &
FERAM] HSCs WAL IR SR EAR R4, I35 F5(25)
TSR R AR B SREG R B, SRR IEIT C-
X-C £ 7t A Fhe Ak 12 (C-X-C motif chemokine
ligand 12, CXCLI2). C-X-C #{b[H 732k 4 (C-
X-C chemokine receptor type 4, CXCR4) {551&F
At 404 & A AH EAE H & 1 (thioredoxin-interacting
protein, TXNIP). NOD FEZARSK S pyrin 25 145k
% [ 3 (NOD-like receptor family pyrin domain
containing 3, NLRP3) #AFIEEE, AR HSCs
T, AT EE CCly AT B [R5 3 19 K B £ 4
etith. noh, HEIEER. M RS IS
TR G HEA o fIFEEEZ K (guanine nucleotide-
binding protein, o stimulating activity polypeptide,
GNAS) /STAT3 1 %5 JAE S N R 50 AL 2T 4
{h12627]
332 WTHHA4EL AT NUATE R
B EE AR, R, Ba
Fh BT R e T BT BRAIRSE
PR TSR AR T 7 A, A E AW ERALB K
PERBE T SRR P IR TR AR 28, B FU R, 4t
A )R AR RS Z Fh gl M E T-HLE 2 DIAE G, 1X
IR T IR Aimd 48 HSCs. MRS L iz 54
YAk B 2 0 2 2R T S AR . TS HSCs
T Bfd H R g R R 3 A 42 B 2T B
HSCs T2 RZ Pl JET- 320 3 1@
W R R A H R 25 [ 1#-3 (cystein-asparate protease-
3, Caspase-3) Fll Caspase-8 ¥, & T-& AW
JiJ8 85 H pS53 (tumor protein p53, p53) Al Bel-2 f
B, BUAJHAE SR B AR AR EeE ). OB 7T
RIR, 22 2 1t sy J 77 3R AT e A A
AL T AR, A 4R i i, X
AT HEA R T HR A 18T BRI 577 1) 290

Tl S AT HSCs Vb IF 5 HA T, HALHI
AT RE S A AR KR T B-I0E I 1 (transforming
growth factor-B-activated kinase 1, TAK1) BfRIL N T
AR (phosphorylation, p) -c-Jun 22 3% A Uity B il

(c-Jun N-terminal kinase, JNK) /p-4iiffl4Mz 5 115
P Cextracellular signal-regulated kinase, ERK) 1§
S KRB, 1Rz 2 AT A D IR AR L T )
AR T, 3 A 38 U P S R ORT
LR AA Ty e P A5 >R IR ] B 4 A 1) 9 2 9 o e
FEVERR T YEI 2 S BRI AF 44 BY . 322 P ] e
T 4% miR-190a-5p/FF4H A=K [F 1 Chepatocyte
growth factor, HGF) 15 5 iR jd /> I 40 B F 12 24
LA AEHERE . AL, 2o RERS IR T T A 5 Y
NgbR &G B H C/EBP [H]JE 4 H (C/EBP homologous
protein, CHOP) [{J3ik, ] Caspase ZXJi e H (4l
% Caspase-3. Caspase-7 #l Caspase-1) i, [7]
BHEHE PR TR Bel-2 RIE_ LR, A
WECRY S i A A B2, 4, B2 ] DL
I PCERAS B8 15 A1 1Csilent information regulator
1, SIRT1) A1 JNK {55, LA EAM M
75 A0 HSCs A T FF 40 HSCs 3E 4633, P+
FR A JE I H0H PIBK/AkY B IH 2 2 AL ] #E A5
(mechanistic target of rapamycin, mTOR) 15 5 i i
IRBEAL, A8 HSCs WiEfbid 72 L = A7
(20 B AR o A BT SO I 41 Al . 64N, 240 E
ik fe s Bel-2/Bax Vi, | Caspase-3 i
e, MR FEDUF AR T AE B4, 5348, Chen %5
BS19 YGIE B R 2 22 W58 2 1] TGF-B/Smad {5 571
S RAE . AN T 4R SR 4 i A R o Sz A4
FHEAEH RIE HSC SRR 4Etl . WEAFH &
Al LLiE i miR-29b-3p/ L4 N L AEK R F A
(vascular endothelial growth factor A, VEGFA) i
il HSCs &1L IF{E ik aHSCs P T-. i&nf LUl
PI3K/Akt JEE % T HSCs JA T, AT T E i 45 3L
KA 4EAL 13637,

— LG rh 24 55 77 1) 75 AT DA A O T A Ok
FE LR A2 B R Ry e, R AR B T, AT Ok
Bl . IR 78 ) B Bl R A
M3 (protein kinase R-like endoplasmic reticulum
kinase, PERK )-C/EBP [A]J & [ (C/EBP homologous
protein, CHOP) -AE K [H¥iir 5 DNA #5158 H 34
(growth arrest and DNA damage-inducible protein 34,
GADD34) JEEE IS T Bax/Bel-2 BT
REFEI8D A M 208 A BdE 4 H NF-xB 5
SHEEEAIH] HSCs #0E, AT Bel-2 FIGEE AW
FIEG i CClLa 75 /N B ET4E B
333 HBEEEML4E g B Wg 2 — 2
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P B RILR 8 TR R IR R X B S 76 4
Ky, EERT B B B BN R AR Ry, RS
VA AR R ST L) S5 F) 20 R PR PO, X —
e B PR ST HOMLA BE 20 L S 1 B SUE FR A RE &,
PRENIAEIRE, ERE . RIERNTIEZE., A
ARAT VR A v R DG BR AR U041, B R 1) 2R 1
52 R ARG, FRENLS 2O A ARl
HERAARE T E AU . RO 4ERE S A O
SR AEHESTRIEM CRIRZHA. SN, FE
H IR HAFRR S K SCBENLHIE2 . —J7 1, B
WO I S M (5 Tl Bk S AT 4E At e B R
H3%, ALHE PIBK/Akt/mTOR. Ii/IMRAT A KK
(platelet-derived growth factor, PDGF )/TGF-f/Smads
A B-HHIE A 1 (B-arrestin 1) /4 i & B EE-3B
(glycogen synthase kinase-38, GSK-3B) /i K ks
NI A ¥ (snail family transcriptional repressor,
SNAIL). Wi il feid i (e #E AR 8. HSCs
TS 3 2 AR i A IR 2T 4 . o5 —
JiE, BRI AE T DUE ] HSC A
2P 0 D] -1 93 VA DA R AR a3 P 45477 7526 Sk TS5 41 4
1Rl

Tan SFWIFEARSNHEF AN BB pEAl 1/
BEGNHE AL HSCs H MR FNAH AL T2 K520 o ZNBEBR,
T i SR IR R PR IR DA A T 4L
EDEMER . o-FIENNEIEH (a-smooth
muscle actin, 0-SMA) FfZ 78 1 (typeI collagen,
Col.D VLK BWahr SMIE MR F 1A/1B 4 3
(microtubule-associated protein 1A/1B-light chain 3,
LC3 HERE RGN RITF A4tk . Roh, ZHE]
2 ALY Bl AR I B OS2 /K o (peroxisome
proliferator-activated receptor a, PPARa) JEMGAL,
303 PR AN M Y 35 1 %80 (reactive oxygen species,
ROS) FRZR LA, R EERE AMPK 5
PI3K/Akt/mTOR PHKICHEE 5 ML IS HAR T, A
RO 5 T 40 R | R vE RS, A S B Res @id
PI3K/Akt/mTOR % 31f] HSCs [HWi, Ji% RAE %
AR SRR, TR FE BT ET AR FHS . A A
7 D %% HSCs AT- M. BN 7T EAK
RIEAKT, LUK EWEASCH FE R, W1 LC3IIL Bel-
2 MHHEA/EME A 1 (Bel-2-interacting protein 1,
Beclinl). #— WL R R D & 17 INK Al
c-Jun FRIBERRAL . IXREARSHEER D @i 7Y INK/c-
JUN {55 @855 HSCs MH0E A 40 K

Ji&, XAHR B AR TR AR BN PR
B & ik 40 1) 20 P AN E T U T IS Cextracellular
signal-regulated kinase, ERK) /JNK/p38 MAPK 155
TR, 35 K TGF-B1 5 51 HSCs H B (LC3BID
FEAL a-SMA. Col.D, MR IEHUIFF4EAL1ER
e MELE BT 4RI IR ST 25180, 205 KA. AN
JEANG 4 UE WY RT LIS TGF-B1/Smad 15 5 i@ %
W EWE, 520 HSCs HTEAL M A 41614, 2K
B &) — SR AE S IR R IR IR K AT PA A
HE A AMPK 7K S H T AR ALY
R AR G FE 0SSy FEEE R F-10 (peroxisome
proliferator-activated receptor y coactivator-1a, PGC-
la) Al PPARa [FRIE AR, i — Mg A B
% iX ] AMPK/PGC-1a H1 PPARq ml G AR T %
JHFHE R R B 2R AU g oA 2R R R 1501,

— S o 24 53 77 ) 5 AT AR N 4 B R T AR
I R FH A0 B A 3s PR DY, SRIEARTT RE 2 3% B
i HSCs 7S AR ) a-SMA F T B JERIL, HAR
MNLEIFTRE S M EMNERIFFEW (FAR
LC3B I FiA) 43K, AL FURL a4 il iF £F
Aetl, AEFIMLEIATREM A T i miR-135a IFRIAK
-, I BGE SXCRHMEEL ) O1 (forkhead box protein
O1, FOXO1) /PTE i 3BUE ¥ 1 (PTEN induced
putative kinase 1, PINK1) 15 5 Hli, iX—iIFEREME Y
SRARLAR W, IR AT, RN TGF-
B1/Smad2 {5 518 HE UG 354,
334 JpiE e S A4l i B S AR
7 T R T R R 2k, 3 B0 - A
ST, NI BT A4S, — 5T, WHERALS
Bl bt BB M, AR AN R R RE 2B
(lipopolysaccharide, LPS) FIJ Jii AH 5 73 7 45 =X
(pathogen-associated molecular patterns, PAMPs) £
ITERBKBE, @it TLR4/NF-xB @S HSCs,
TR RT3 — 7, WA (ks
JEWTHR  IRENEA R 1 e ieds (4
H AN LT et . ImIRRTTER, LT 4Ei B 17
FEAUAT B T 10D AR B 1148 2 RORFAE I 3, T
R ER I (s EE . R AR M
APEIF R L 4RO, v 2iE i 2 40 3 W [E] 4
WHE “Mp-Hh 7. OEBE RS QIFTE
PR (s SEIRDIR. VR K P OBE
WA BERR IR . T2 4 T RIS T B — TR A 4
HHRGMEARIT RS
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T SR K B R T BRI HSP72
FIL, M) TGF-B1 AT 1 2 0E S S AN 2 - 8] 78 /5
AR, MMM CCly W53 0/ R £F 4k
1, w7~ “ A TE - E HSP72” fil2 Hoc A H
HLHIBT, ORI 2R A W] 5 25 PR s 2 45
PR RGN o BeAk, I W EZ 2 5 FUAT B 1T TR0
JEEER TR LB N, =z, R T CClLifkS
(R LT HEA I DG 1 A G 1) i TE Tl A= P e 2R A 58
i R M R, HSGE QR G, &
W R T F PR Y 3 PG, LD Reid g 5 AR P e
U5 I AT AR RS B B A ORO), R A Y
fnsEEEfE MR (short-chain fatty acids, SCFA) 7=,
BRI brREDIRE (nlly SRS RE B REIE D >k
YT B AT, 8 W] DA AR R A A5G
PR, A IE S0 JE AR 70 A e 100, S FL IR )
I ANE] HSC TE AR IR 2 AT, B giE W
ARG R AR IS CCLA 75 310/ BRUH- 214
th, PTLLEEEARIER] (Parasutterella) FZR ]
(Olsenella) [J=FLE, 55 21440 H i) 2 Bk st
T, IR E2 AR+ 2 (nuclear factor
erythroid 2-related factor 2, Nrf2) /AWt H KIL ALY
4 (glutathione peroxidase 4, GPX4) {5 F il {1 I
e,

— b 37 ) 77 700t R DL e 1 T TE B A
A 44k . KA ] B3 2 CCL s 3/ BRI 2R
YEAL AT SN, IR Il T 1R 738 I e B i
5, A S b, IR iE e ss, @i Wnt/B-
catenin 3@ B 4ERF 8 L R FRARAS, s [T JE
HE R IR SERAREARL T2 i 2 8 AP
[F) A F 2 325 DG B A R - IRk = TR B IR B 5 5 1
RS L TR B LT 4k, Sl H
HEGM, 1B bR,

335 HAMPIES A4 E AR A 4E
ek Ak R RN 2 — . R R, o
T AR P S AT EOE HSCs, R AT I ) LR 44
AHRREEAL, FFRFE AN LT, S EUH R A 4
WRIRTE B - [FIBT, ROS b2 5] e -4 e AR s 2L,
IR LM 5 ThRE, #E— BN RILT 4EAL HERRIS . BF
FEW, FLYE AR, THH S A bR
EYENERRAC, RS -PIE L RGR AT . SR,

T AR B 2538 1 2 T TR e Nrf2
F g, FIMA R INER-1 (heme oxygenase-1,
HO-1). NAD(P)H FEMit& A 1 [NAD(P)H quinone

dehydrogenase 1, NQOI1] EHiAMBERIFRIE, AR
TERRITE ROS, WK AMIERFRAS, MM EER T AE
A H AL T A bt o,

BT U AT LAY K] Ho O I F 1Y HSC-T6
AR, I8 A= 4 7 A e SR 41 4
DURL, NIk BB AFEdb ) B 1), AR AL AT
RE 5T Sirtl/Nrf2/HO-1 5 5 B 500, K&K
FH I 1] DA o5 2 4 A0 K BR 0 T D e % S A R i
BN, IR A AEAGRR B, LI P] B L5 4% Kelch
# ECH kBtEH 1 (Kelch-like ECH-associated
protein 1, Keapl) /Nrf2 {5 5l %A K07, 284452 B
IR T A S O RLE . Nef2/HO-1 {5518 %
FHACA VU R AR = IR R B 5 I FE RS RN
I R BTGP LR A, T et T 21 44081,
JT RACRKIBELFEME CCLy 5 S AT £F4E1L K R 3G
ALT. AST KHTF#H4Y MDA /K7, 1458 SOD. GSH-
Px {5 A1 Nrf2/HO-1 Rk, W R IESTUR, HAEH
ML S 30H] TGF-p1/Smad2/ERK 1 i BRI £ 4k
1k B 4% Keapl/Nrf2/HO-1 38 B8 22 i S8 AL S 1550691,

— b 255 7 AT DL I SR Ak N e s AT
etk fEPRZEHZ M Nrf2/HO-1 15 58 A S 1
BRAET M, I VA D REFE AR . AL RLBEOK
SERBFLF 4EAb 4R bR, KB FTH1. GPX4 2 Nrf2.
HO-1 Z A MM RIE L, 5 CCly ALK,
720K BB L ALT. AST A1 MDA Fe?*/K
T K AP S 0-SMA . Collagen-1 % ACSL4.TFR1
FEATEYWRK, mAEHBENHE, XRE
JIR 2 BT 17 RE % 38 1 B Nrf2/HO-1 {5 538 B8 ok ik
HHFNETIRETON, Si4h, EEEFRIIRRTT . AR
Fr R AT DUE @ i R Nef2 (5 5l SeE T
SEACRLI, A SR ROV, AT B Lk 2T 4E AL 1
KA,

4 FH5ERZE

AT T T SCHR T B TV TR R A BT AR
AL Sk R IEAT T RT3, 4R BoR
UFTR AR R R AE TR E RSy (AR
GRS 757 R & 44 T7 B 25 B
IR Z, M AR = B RS, Hh 3k
FE]7E 12 A0 3 AT Ak T [ i st v, . MBI 98 9 25K
G, FARIERET T RIERMNIAE, HEMES
ST A YE T A 4 B RS GBI, T
Xof 2 AR R ) 4 2 L 2 1 v 24 I TR 55 56 E T
BERCNFT A . HRl, 293897 8T TR £F
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YA I PRI FEMAR T D o E BRI R IT FE 8 P A
w245 52 05 B B B R S mH A Ak 2 24 (R I PR 5%
W, AR, @A B XA
PRF BUHr . ARRWETE AT RS 2 AE LT TR (R4
RS Rk /@R RNA TN S HEERUTER . 2
HER R T BRI AT SR ik
P ke UL A A T PR InSE TR RS A A5
ARG H AR LT AU RIS R E R
ki b, Rt Pia 2 A e ot (Festdl-
EEAAUHAD, AT Z RN EiE S
il AL AN T RN BB X 2% o T34k, EBCRKTT
JEZ it REEAMIBEN L RS, #E— B IE
Y5 RO F 25 AE R AR AEAL IR T TR R I R T X
Sz, HEBHNEERIE T MG R A, A
PR 25 DU 21 A 32 13 5 vy 2009 B IE = “F 48
AT SR o GRS IR RGVERT TSRS, Hs
A B TR B b 24 22 20 77 - 22 T B - 22 B0 kR P [
PEFINLE], AMUBEN AT 4EAL iR T 1R BERT ORI 2K
s HORE O E v = 2 B 0 (R BILA AL o) 8 R ] Bl
A, ERAHES) T R 2 LE T 4L 6 T U ) [ Br A
HBERE, NAEBRIPR PG Tk ST & .

RBAE AL EFRARGENNASE
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