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Abstract: Objective To systematically review the research status of tetrandrine, identify research hotspots and trends, and provide
references for future studies through bibliometric analysis. Methods Literature related to tetrandrine published between 1982 and
2025 was retrieved from CNKI and Web of Science. CiteSpace 6.3.R1 and VOSviewer 1.6.20 were used to visualize annual
publications, country/region distribution, institutions, authors, and keywords. Results A total of 1 480 articles (742 in Chinese, 738
in English) were included. The number of English publications showed an increasing trend, while Chinese publications remained stable.
China, the United States, and Japan were the top three contributing countries. The core authors were Rao Manren and Li Qingping in
Chinese publications, and Xu Wencheng and Hirano Toshihiko in English publications. Research institutions were mainly universities,
with limited international collaboration. Keyword analysis indicated that research on tetrandrine focused on pharmacological effects

(antitumor, antifibrotic), mechanisms (apoptosis, autophagy), and novel formulations (liposomes, nano-delivery systems). Emerging
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keywords suggested recent shifts toward breast cancer, proliferation, and solid lipid nanoparticles. Conclusion Tetrandrine research

has gained international attention, with pharmacological mechanisms and novel formulations being current hotspots. Future studies

should strengthen cross-institutional collaboration, develop intelligent delivery systems, and elucidate multi-omics mechanisms.
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Fig. 8 Co-occurrence network of keywords in Chinese literature

WK 10 FI5E 8 Bz . HOCSCHR R (A
(Q) ~0.7333 (>04), UWHEREHR: THRE
B (S) N 09886 (>0.5), WHHEIAHH, h L
BRI IR 28 AMRAE, Wi ZAE AL R
B KEPFERMP O sh, #2 T #5 4iHE
T-. #6 BRG1. #10 N-F JE-D- KA TR R #15 O
WE o A #19 RumbrickiAR . #22 EEE A
B CUBRCTE 5= 24 40t Hh = BRI 75 07 1), 9 B BRAT

A, VIR B CBRAE A= iy Rl A0 B AT
MAEPY; #3 REFR R B I ZAisiE R4, s
Jo PR B AT SR AR BRI 325 R RN B A TR T 2R Bt % T
RI325); #8 Y A5 #11 HIEMRH . #16 /MR REE.
#17 FEIRVER . #25 YR D) RERnG £ 200 L2
HER, UL BN A T 2 AR IR T RE,
FIREAENHTERERE . M /MREREE . PEFh D) Re R AG 55
I B — B IT AL
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Fig. 9 Co-occurrence network of keywords in English literature

6 HITEkP EIURE =20 AKX IR
Table 6 Keywords with frequency > 20 in Chinese

literature
e KAk H ALK
1 KB 2k 636
2 T 39
3 N 38
4 Bij O v AR 33
5 T 33
6 T B vk 26
7 £ 22
8 EZSINES] 20

B 11 AR 9 JEa 1 3 SCORBRER R T I
LTk R 1A RS 0=0.757 8 (>0.4),
VLR M $=0.9009 (>0.5), BLEARK
AR HBEA WM. 59 CCERAE TG, 5Tk
RRIRERH 124, HfESEINEE, WHTT
(B F 5 &R BN 5% . #0 multidrug resistance (£ %
i 2514 )« #9 drug resistance (i Zj14) FEM AL
TP BT 24 1E26-281; #4 cancer stem cells (FESE T
0P ) P91, #5 metabolomics (AR %) B, #7
cycleanine (F& A BT ) - #10 nanoparticle (4R K FRL)
#11 hepatic stellate cell (A IR0 B R AR
PR, JF EAMZ RIS & #1 patch-
clamp technique (JE 84 AR FUOK B4 4R R
GiE K, kBT OO & B AR A OGB2,

CES@W v EANL S ¢ S is ¢ P L

FREESEL, X — 2 FHRR SO 5 7E T
WG, Be MWAHAE . BN . 5K
ISR NG R E 2 A Z R IRER . 93
ik B [ - [l g6 B oy E B v WL S i
(17 i) SRR N, AR 24 A 5 E s R 4 S
Rk RGE, WP RN RE. Fik, H30g
Wik -5 D SCSCHRAH BL 2 R 2, A% Lo I R 35 5
A4l t SCER BB e, 1 S S U B AR R
. ZERUINBEIT. g 2 LK
A AR G| VO A R F R R E YA,
2.5.3 KRB I AT OB R SEIN op Ar a2 i
TR LR R AR AE AT 24T, begin Al end
F BRI /N B[] B P O B8 1A 4 K B 9T, strength
AR B 1) 98 B, IO o AR AR 2 DG B ] 5 ) 7R
KB, i ik o) 9% 5 SR (1) 20 AT, AT DL B HE SR
[) B PN AR S8 S I TS, X AR SRt e # ik
A7 TR0 .

F B 12 BT, K3 B OB SO T 4 3
B B o FEREBT FTR B (1982—2001 4F) « R “ &
FE” TR “sh” B OB SR AT
PUAR AN 7 T 23R, LB ET G 52 2
KiE. X—RHPREE e |24 80ER, (H2
O T AR R AR T A R, X Bk 5
R VERTIE S K 2580 o Bk () B R AR N AN 2, 2
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Table 7 Key words with frequency > 20 in English literature
el K 1] H I K F5 I i) H IR
1 tetrandrine 488 21 plant alkaloid tetrandrine 33
2 apoptosis 152 22 inflammation 29
3 expression 84 23 resistance 29
4 activation 83 24 oxidative stress 27
5 cells 82 25 protein 26
6 in vitro 81 26 cytotoxicity 25
7 fangchinoline 67 27 multidrug resistance 25
8 inhibition 67 28 signaling pathway 25
9 multidrug resistance 63 29 mice 24
10 cancer 57 30 pharmacokinetics 24
11 autophagy 54 31 induced apoptosis 23
12 mechanisms 51 32 inhibitor 22
13 bisbenzylisoquinoline alkaloids 49 33 mechanism 22
14 P-glycoprotein 46 34 NF-xB 22
15 proliferation 46 35 Ca?* 21
16 calcium 36 36 cell cycle arrest 21
17 growth 36 37 therapy 21
18 induction 36 38 combination 20
19 alkaloids 35 39 death 20
20 pathway 35 40 delivery 20
#3 IRtk MURERE 0 k.- R4 BRI
#21 =R BEWA
#20 M\t
423 BB #21 WERHE R
#19 Bkmtiiaégt '. #igfx{rmazgz,x
#18 X3 k¥
#16 1M1 /MR S
(0 #9 gsh
L 4 X3¢
#4 ﬁ%ﬂﬁ e #2s8 ﬁ%ﬂgﬁgggﬁm
: *
0.‘ #1 KW
*
El 10 ek kiR K E
Fig. 10 Clustering map of keywords in Chinese literature
B ZRVEVAN BRI AR O OO MU ORI HLEI R D . X — BB

MR, HHEARFFCIERE (2002—2010 4E): 4R “3h
VERLAL” “H5IETE” “ B R “ 9T o 1 kb

HESD 1A B ST 7E MBS L SEE [ LR 7T, fH
ADBEFATI LA — B . R EE R A Y
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Table 8 Chinese literature keyword clustering information

BHES5 S RRLHE BRAE R

0 0985 ¥pPicH WEAGEE a2k, AL, RAE. LRZmREAL. WA

1 0992 KR FIRMER BRI TR, SR, B

2 0989 WHT: LR AL AR C. CGAS-STING 15 5@, bax. 4tz C
3 1000 Jfemifk BB, RABE. k. Bk, T2

4 0961 MEHcH PO, RIEER, BREERE ., HlER

5  1.000 4T Bibicis. ROIER . OAEREME. SHRBURYE. R

6 0983 brgl NIFEIKA R ape RARAL. H AL, BNELE . SKOV3/DDP
70990 p38 2HFRIEERAWEE MBI, AAMLR. AREEEABMEAR 2. MEEE, FEL. ollshEA
8  09% W& BB Em. K. BB, FURAE. PUm R

9 099 Gsh il Cs SRR AR ER . EREAM K, ez
10 0997 N-HE-D-RAEMZHE M. N-FE-D-EXAMZA. KINER. FEIL. MR F 5ok i
11 0998 JHIEMH WP, I, F58ES. Al BAAEKRT b

12 0991 fXE Bpicil. MREE ads. MANR. M. ATk, SRR

13 0996 JE M BPCm. A, Rk, S W2

14 0995 i BB O ONE. IRSSES . Zehitk. SR

15 0995 OJIF o Zik il s O o 20 k. B ERER. AT

16 0998 I/MTELE BPiCH. T mMURE. RAEER. FIERER

17 0.99 FJEfEM BB PRIE(EA. SR . SIEGER. R a2

18 1.000 EFHKIF BB el kIR SAE. AR, T

19 0999 AKNgbRidEAR BB cs. AREhRCE AR TR R B . i

20 0993 WRAME: WBCm. T A B EBO. hign

21 0994 WrotHkR BB BRI . BUEALAL. AT, BENREE a2t

22 099 FEHEEMA 40 BB O. EEEA 40, OIFRE. BESH. AT

23 0997 #MPic BB Em. Mpic. 8. LIEEAIEUT. BN adt

24 0997 JTELEK BPIOH. TR E. RGL. MutfEM. ghibnk

25 0995 MEhLIhEERET BBTCH. T, RIS, T, KR

26 0.997 HiE MO, RIE. #&TE. BRUE. RAEH

27 0994 =REEEEE BB C. SRMEERZS. AR, SRR, 2 RIE R

#1 patch-clamp techniqueg, nf.ka;ﬁa b

#11 hepatic stellate cell

#10 drug resistance

ot 9&%
‘9 |nh$ %

I“’

g resistance

‘ thapsmargm
i cyclean.| #12 nanoparticle
tfaddrine derivatives
#5 mei*?@: i ..r
*®e
*

Bl ZEcEk KRR EE

Fig. 11 Clustering map of keywords in English literature
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Table 9 Keywords clustering information of English literature

BXEE S BXL

L ESEPS 3

0 0.784 multidrug resistance

glucocorticoid receptor, pulmonary inflammation, rabbit, tat-3, Ito cell

1.000 patch-clamp technique pulmonary artery, artery, pentobarbital, calcium channels, sleep

1
2 0.963 thapsigargin

transcription factor, rat, transient receptor potential cation channel protein 6, Th17 cell

differentiation, cardiac hypertrophy

0.857 NF-xB
0.916 metabolomics
0.739 cancer stem cells

0.979 cycleanine
0.866 inhibition
1.000 drug resistance

© 00 N o o b~ W

response
10 1.000 nanoparticle
blockers
11 0.983 hepatic stellate cell
transduction

triptolide, alpha-smooth muscle actin, pharmacological activities, hepatic fibrosis, pge
metabolomics, occludin, nuclear receptor coactivator 4, aristolochic acid I, breast cancer
cancer stem cells, acquired drug resistance, fatty acid oxidation, acetylation, trail

0.938 tetrandrine derivatives sonogashira coupling, naadp, macrophage, molecular dynamics, acid

skin delivery, drug-drug interaction, cancer therapy, anti-tumor effects, in vitro
fibroblasts, transient, inflammatory factor, active component, nicotinic receptor
ttetrandrine, mycobacterium tuberculosis, transplantation, dendritic cells, alloimmune

tetrandrine, dauricine, cardiovascular system, antihypertensive agents, calcium channel

tetrandrine, apoptosis, hepatic stellate cell, transforming growth factor-beta, signal

Key words  Year Strength Begin End 1982—2025

WMBiCHE 1988 4.85 1988 1998
RAE 1989 231 1989 1997
LY 1992 230 1992 2001
R I 1993 238 1993 2001
JESHSE 1993 1.65 1993 1999
RPEEE 1995 197 1995 1996 -
FERAL 1995 1.88 1995 2002
T 1998 1.81 1998 2000
neh e 1999 412 1999 2001
FFLF4if, 1999 258 1999 2005
5 I TE 2000 1.71 2000 2006
ZHPMER 2000 1.69 2000 2004
f&KABEF] 2001 1.76 2001 2003
WEMEE 2003 231 2003 2005
WIsE 2003 173 2003 2005
JUREJEHT 2005 3.08 2005 2011

£tz 2006 5.83 2006 2012 —
JURIET: 2006 372 2006 2009 i
T 2007 4.76 2007 2011 P
TA4AR7 2007 390 2007 2008 i
MGG 2008 1.82 2008 2009 =

i c 2009 1.65 2009 2015
A 2011 341 2011 2025
(OEa e 2013 2.00 2013 2018
JiEfiRES 2016  4.66 2016 2022

B 2017  2.07 2017 2020
T 2019 3.87 2019 2025
238 2019  2.86 2019 2025

g 2020 3.0 2020 2021
fl#% T2 2020 231 2020 2025
B 12 h3rseakKBRIARIMEE (top 30)

Fig. 12 Emergence map of keywords in Chinese literature
(top 30)

NE, SR KA LR T RERE IS . AL R

PRI 5 1 7 35 5 24 ) S/ T 2 T PR I % 1 4 G R
AR EWIFE R (2011—2025 ). K5

] “FLIE PR G R B R BT R B O
B0 T e e Tl B 5 4 T S L R R R o IR o
R RHE TS FEATIERAEE RS
FEHEZs 24 R G H T 4K b7 ST 7R Y B R .
B 2025 4F 12 H, FUle . HESESE A Ak
TRIVRES, &5k B i 78 #4 ol 2t — 20 )
Ji IR A DG B B AR, WO O — AR A R
T2 1 I 4 B HG B AR 4 A ds Y A AR
AHICHLEIAR R o 5 UL IFIE, “ N80T 4~ A4 22 7 ffil]
&L 27 SF OB R [ RF S LR B DU A I8 24 R
S0 ] S A S AR R ) 55 22 0t T IR AE R o —
BRI .

WE 13 Fros, $rBi OOl SCOCERB 7T KB
N3 APTBL RIS B (1996—2007 £F):
KB “vascular smooth muscle CIfiL % ~FIg L) ”
“inhibition CH#I{EH )" “alkaloid (A4=4)H8)”
“ alkaloid tetrandrine C ZE %) B ¥y B & B D 7
“bisbenzylisoquinoline alkaloid (X 3% 5 Wbk A= 4)
Bl > 7 2% BH [ B A 7 e ] 32 53 M b7 i Ak
Ja& P B LA I T LA h I 2 B M . X —
BLBEE 1 AR OO T AL S 2 BRI, (HIRIRE
FAEPIR T BN R BT 24 b T DR 4 i 3L
LM B = F 40 80 pa B ) A . A I A B B
(2008—2016 4): KA “signaling pathway ({55
JE %) ” “induced apoptosis (75 F# 1) ” “protein (5K
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Key words Year Strength Begin End 1996—2025
vascular smooth muscle 1988 4.78 1996 1998 .
berbamine 1989 3.11 1996 1997 s
alkaloid 1992 3.01 1996 200! s—
Ca®* 1993 457 1999 2001  em
bisbenzylisoquinoline alkaloid 1993 3.41 1999 1999 .
rat 1995 329 1999 1996  com—
inhibition 1995 279 2000 2002 .
calcium 1998 3.85 2001 2000 -
induction 1999 2.48 2002 2001 —
alkaloid tetrandrine 1999  3.42 2003 2005 —
plant alkaloid tetrandrine 2000 4.02 2007 2006 —
in vitro 2000 3.92 2008 2004 —
expression 2001 3.90 2008 2003 ——
signaling pathway 2003 3.14 2008 2005 —
fangchinoline 2003 3.86 2009 2005 -
inhibitor 2005 3.04 2010 2011 —_—
cycle arrest 2006 2.71 2011 2012 —_—
activation 2006 4.17 2012 2009 —
induced apoptosis 2007 2.74 2013 2011 ——
protein 2007 237 2013 2008 —_—
cancer 2008 5.86 2014 2009 [
multidrug resistance 2009 5.86 2015 2015 —
cancer cell 2011 3.41 2017 2024 —
cell cycle arrest 2013 249 2018 2018 —
degradation 2016 239 2018 2022 -
mechanism 2017 7.05 2019 2020 —
apoptosis 2019 6.87 2019 2024 —
design 2019 2.70 2020 2024 —
solid lipid nanoparticle 2020 233 2022 2021 e
autophagy 2020 2.54 2023 2024 —

13 ZESCCHR R IR SRILEIE (top 30)
Fig. 13 Emergence map of keywords in English literature
(top 30)

)7 “expression (FiX)” FERIR T # B CsAE
A DA 20 LR RS ) 1 2 245 D7 TR RO 9T, SR WSS iR
B RENG T ORI TR, B T8 TR B Sk 7
OIS R T, W15 TR A e i F RIE 5% TT
MEFERAMIRE . X —Hr Bt 7ot TeiRE )
$eTt, EVFZREFRALL “FRBA” 2R,
T2 S ARG T FE R SR, R B L SRR
FAAL R S M 2 4 S22 s s A A 784y . TRtk 4
JE R RBB R NAE T a5 a5 ARy, s
DA FER B SRR, P U BT 2R
FLRAE L S RS S S BT I 45 M
7, EGALHIET T A B AR R S IR E”
JETH . BACHE TR EBE (2017—2025 4F): KA
“cancer cell (JE4HIf1)” “solid lipid nanoparticle (
PG IR KRR 7 32 X 1 Ry B sl ) [ 44 i
JRYK R X — 77 . “solid lipid nanoparticle (
PRHB FNK TR ) ” “ autophagy ( H &) ” 45 S 7]
MIFEIFF SR 2025 4, Ui B 24 1 9 SCOCHR A 72
FiT v 35 A R i 0 M R s g oK 2 R4 2
ANTT ], 3K B 7 R R — BT R] 9 S STk ) B LA

FURTHY o

3 iTig
3.1 AR SUEIRK

kTR RN, BB OB E 20
40 80 FADIGELLR, FARIEEFFEEK, HE
2025 FANRFFH RSB ERF SRR DA L, Bl
51 32 5| (Science Citation Index, SCI) Y% #iF]i%
TR R R 3 ) AR . DU /4 X TR R
B, 2FUEENAZEZXSS o,
thrp[E . SEEMEARKCERZT 3 ANEK, 1
BRI T N4 R s T A 0. ENAES 2
I, B AT E G AR, (HEERZ R
() R RRE, S 3 B i T A LA N 2T [X
W, B XIRMEFNE S . SR TR, kB
CHREI 2B/ O PUEEM) KL 2 H
TESCOCHR L [F] AR O T 38 . 4TS S R T AL
iy FRAL T DL SR R 4 e T BE A AR SR R
B7 CLBRAT 7 1Y) B B T T 1A
32 MRARSER
3.2 Tk R g nHE AL T R

(1D AEGHHFIAHR: TR, FRMP
L) & Pl 23 57 o it ot B A 2 — . IR
JRARAE 9 — Pk 25 ) A A2 2K I8 W0y 1 J2 N TR ik
(IR FR AR, 2 2 F I TC R B B4, B 7B,
A1 77 LB S 4 IR S5 A 7 AR A1 32 Rz P R FH BT 22 Bt 98
ROR B R ERT RE B FE IR B O 18
IR b, JE B E A B SN I £ T RGD
JURAE 1 1) S K AR AR TR - BT LT BT A%, i 1) 3R X
C6 Jig o Je 4 M 1) A= B B R R o R — 7
A1, 0 I 1] Ay 77 2k ] 45 3 B i v L fie A
RAMNBEHRAT RN, RIZITIFEAE R 45105,
FERE T EIR- TR BT OO AR S H R

(2) WAk RS BT OO T2
AR BEAI S8 7R B AS RN A2 il 29 FL i PR e
AR SRBBIRET o A R () S5 04 B e A i
% BRI S I ERGTT, DARA TS 2tk
P EIE R AT R LA RO TR B ST 2K
() EE B . ZR RPN T — ML BB R Ak
W25 58 b7 SRR . 1% RS MR 2 b7
T B A% A5 TR AL S B0 By i A ) P-
PR (ZAMAEN) RIE, MRS _RK
T 245 7 1988 40 AR P v 9 B A e IR ) 38 R BR 58 R
A EAZIE, DT 0] e e 4 1 B 5 2500
B2yt 2. ek, Liu Z5BSUR] A ok i) LR
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T FNZE R B % T B B R4 & -
KB OB o A4 SRR TSI o] it 24508 1k i 14
1 IS5 20 i K562/ADR S FE M SLI0 R B, 1%k
%R G BN BT OO RE S 5 SR 4 B R N i 2
S P60 PO M B A, TR I R B B TR R T T AN
KR () iR S 1) B8 g, BT 3G 5 T R A e 98 AL
R Jia ZEPURHH B HBE R A HE A, Mgk T —Fh
Z DR N FL = AL EE YUK R H T R A2 1 5 B B
ORI . AR, MR S KB O
VIR B 4.4 ¢ 1 I, ZYK R RE I 25 1005 7L
RS 40 MCF-7/ADR XHEASBEIN 2450, Lt 2
WHARHEIS 72.3.

(3) ma RV RE AR A B AT IR R
T R TR SO O S B A e R ) R R aR
ARG, LB ER b S E T He BORIE R ]
FATE. filtan, FERKIBIRAT R IaIT o, AR
KB OB 7 20 T IR U R S AR R, FREESA
ALV U PR, SEBILEE B S [ A 251400, e
HBk i Z M, SRR R, TER T PROE A iR
BEILZH) s AKRLLE SORE DT s I RRPE IR B N
RETBCR BT O, AT 2 2 42 = 25 A T I 2 2 1)
DU, A I R MBI ERIL “Fat” ek s
W, FEARIEER T HRIT R XU AT IR B CAsE:
WAL ZIANME, B FLE FE 1 i . 2 JE A
IKEEAE R GERE R SRS VDU 407 4553030
15093 T B PRI e E S 8 TNV, TS HE AR
i R L T v IS i e, T A AR A T R 2 ) fie
JE I SRR RON B Ol X Rl KB RE K T 24
YMEFHITTE], BRARLA 290K, I B3 PRI 4 R
VAR B5E T B B RS . T, R T AR B AR T
B TR (R CRILRY . BNl
) BRI R AR IER N LM, TR
L, O T o R SR A ik . X e G
IR A B A AR (pH IR EEEE) [
L, SEPUKY B LR AR ) SRR, R T e
RIER, $om 7280k, I RIGHimKREL
WH. Blan, BREGET . SIRIRSIET SRR C
BEUE B o] BB R A B Ak R, AN AT
R CUBRTE N I 2 R IR L. ROk, BEE
YRR A AE IR R R R, B2 “Hi )+ 5 Re”
FRZE G (3305 22 400 F TR AR B L iy i) 751 12
e, DAHES) LI PR B FH IEAR o
322 AHEAEHMBE R ESHENIERI

i 2B EH C AT R . LB FUMEZ S
J& BAPEE R GER AN AEA I 55 28 kBT
CLBR I 22 B SR 1 Dy OO IR R R AL T R S
() o AR SR A 8 10 A 290 A3k ) B 5 4% PR3 X %
JEAH

(1) FUMEIER: Bl OB 2 Fi A 28 g 4t
i 22 F B L 2 PR T M, L HE NP 7402 21
Mo NFLIRE MCF-7 4iid. N 5 3% HeLa 4 LA
KN B BGC-823 4l . W 7T UESE, HAMmd| s 2
i K R 125 R T RO P R A B TR AR FEE A DA
CRE IR, XERAR IR o BT AR iR
NUHI AT BRI e 2 AN 2T, S0 R A g 5 . 005
ZAMZPE. SRR T P00 R A AR
B, FERT AR I TR AR A AR A A KU
Ak, B B IR T R A B R BE A 8 i 2
[ it 240 Bads200 F3E5E, FHLHI AT BE 5158
PrEfaEE 1. BN R — AR A RIS A
7P M —E A B G ERIA A K.

(2) FliEpE: X1 H AT = A 20697 F B
B0 CUn it £ Ak R 58 40 ), A Bl iR 7
HIETE R INE . A S PIE L S s R
B, K B RO KBRS 56 M il B AT e A
o 31X — R A5 B FRAR S BIE PRI 5T 1) SCRF, IESE
KB OB B AR it R IR B, (1S —2P
IGRIR R AR o 5 &SIt i8R 1 ¥ B O
TELE B FIRLA, R E I 8 5 LA G 5238 T BE et il
INREFE I wy Bl tR . T BB AT 50 30 — 2B i
TN VG, RN B O A i I A AR
KR MEEAORES Bl RECRIG T RS, 842 20E 4H i
B, FEAm bR - I AR, AT R FE B
YL

(3) ME RGN : ML — P W T
ZAE NI PR RGURATVEBIN, RRAE T B O
A G045 H G B 5 BRI 2 T K R 4 T R AT 1
R SR Z LS EIFK, LRI A ITTH
HILLL o~ fil A% B (1 8 = B R A3 (R 5 /AT, &
S HARLLRIRTT, 45 LSS I T W B SOk
B30 J57 2R 5 T TR R 46 8 0 A 28 K BR SOIR A4 %
AR IERACT RIS . WFFEEE R, KB O
Refg oA Bt H IR I R 1B, BT IsAE %
PR IR A0 0 I FE AR5 -

(4) IRRHE: Ly WL R B, B ]
B A SO MR AT R AN A B . Ah, KB
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BRI fie T 3 400 1) ot R A S 3 MR VR e R N T R A
R HE AT B0, R 7 LA n] 18 B AR R it H
AT R Ik B B ] LR A —Fh Ca? BT, 1X—K
AR VR IT IR BRI EA IR K R 501530,

(5) GPEAHIR BB : H By B A% Rl -« B
(nuclear factor-kB, NF-kB). 22345105 (I
(mitogen activated protein kinases, MAPK) {55
B AHIER, DL T 4. EWRYH S S
ML TRE R, SR LAE B B e tbgm (ansk
KABRTT % . RAEMEATORIE . KA A
PR A R AH AN RSO B B T AE A
fHo HR—RNE, ITHE SR — D0 kb
CUBRAE 288 PR 01T R A5 ZORE B HH O 3597 %8
B OB I T U NF-xB 85 28RE I8, ATl o0 1Ty
JBE JERE I 8% ST D fE, X 2 M RAEB R I H R
U EIHTRAE B, X — I SCHE T kB A 3 &
G PEPRIF IR YT HH R S FH A5

(6) ARBIHPEZ : Bl E X W BT B2 B R
REFJNRIRN,  H ARG 28 AL 0w Hh v A4 H
THRZ FIRE. CHMAEREREERE N 2
RUBE PR R i 2 3, Ry B e m] DA 5 A JE
MO EFERRI A, SeE s sk, JFesE
JiR 5y Z Ay Wb D ee,  MNITD S 2 AT W PR s K B
BEACFBRL, b Ah, ERE RO R AR, R 2
ol 2 AL L 22 8 1) B LR AP RO Il BT AR . P
by B3t A R T Re AR R IR Jo A S AL
9D B RS H 2R A0, E AR T e B A5 AH
5 I 7 1% FF % (metabolic dysfunction-associated
steatohepatitis, MASH) J71f1, ¥ Bl CLBs i 1 4F 4
fept R R A EEE . SRR m,
2 FH Bk b7 BRI 52 B AT A 5 A R 4 i
T, MNTTTAG 280 B b 30 4 i 2 2 A gk A 58T, [ I
TG B B aE K I, Ky B SRR S
5 MASH G E00 S8 i Cln 2 A o) 30 8 1 A0 1
BB SIR 1D) RAEGEET, X —45 RIEmkm b
T fie 8 I T 4 G 5 S A 2R ELAE SR IS
S, TR R R A KR R, 7R 2 Y
BRI . MASH 28w 1, R By B A
I INF 5210 22 2% 0ORE « SEU A0 L IEORT 48 A 18 2K 1Y)
TERIRE, A 8B I+ P 4 .

(7 OIUEER: BB BRI B T8
TEREETH], 2.0 ME RGP RA 2 07 M 2580
PEo —J5ii, F AL AN A AR A A A e 1

Joy DRSS IHARE BT Ui, ik
A 5T R AR R R BT RN B S R A S
P RORE PR O MUV PR IR . A SIS AE ApoE™ /]
B IR R R e, A H 45 TR B R RERS B
F > LRI FEREAL BEER AN, IR PR A
L i O TE e ey P R o e 1L O v A
b H PR ZE IR 7 (stimulator of interferon
genes, STING) /TANK 45 & 1 (TANK-binding
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BRA'E FH B AR B 1) 38 B8 B0t 4 A5 5 % 3 X 2% 1)
Tz R . oo, B IR BEOUL B -3- 5 T
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PR IO (. BEFERNT], BT S A AT
AR B X B AR — 7T, 7R MR 4
b, Ry By OB T I S R R AR T AR R A T A
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AEBRIETS . AET DA s R A, A6 I s AR A
i id FE R AL IR SE LR B R4 VR, A B Sl
X8 Y A 0 AE T AR ) RUE A T — A 9] AT
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