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Abstract: The extracellular matrix (ECM), as an important regulatory factor for cell growth, migration and differentiation, plays a
crucial role in the process of organ fibrosis. The alteration in ECM stiffness or structure is considered an important mechanical signal

that drives disease progression by regulating cellular behavior and function. Myofibroblast phenotype transformation, matrix
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crosslinking, and transforming growth factor-p (TGF-f) all contribute to pathological remodeling of the ECM. Traditional Chinese

medicine (TCM) can directly intervene in abnormal ECM deposition and remodeling or indirectly suppress the cell response to matrix

stiffness by regulating mechanical signal transduction pathways, effectively breaking the vicious cycle of “matrix alteration-mechanical

signal activation-cell phenotype transformation” in the fibrosis process and exerting an anti-fibrotic effect. Targeted regulation of ECM

by TCM holds promise in disrupting the mechanical driving mechanisms of fibrosis progression, offering new perspectives for anti-

fibrosis treatment and opening new strategies for drug development.
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Fig. 1 Matrix molecules and signals pathway involved in
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3 HZ4iAE ECM MERNSIRESESBI

Ak, BEELEM 1 SHLA TREFRRRE,
SR Bk 22 1R IF 9T R A T v 250 A i ) A T B
THURE T, JUHARAE 45 3 R B S AR S U 5
AR AT R BT RN . BFFLR T, 2 Re
B ZANZ T ECM ShA- 1,  andiifi] R 5 &
ST o B s IR LB, BB AN
(¥ 3 5o FR, e REE A YAP/TAZ
Rho/ROCK #% it RUN LIS T ImHe, 1] o2 4E 2 iy
TR R U AT A4 M S B R A% Ak, AT R A48T
FUANE S XL R I 16T A 4t =
IR TR B AKYE, R T R SR
W 1558 X TR AL ET
3.1 P ECM RS EY

LEAH] ECM &7 T, 2t R R R
T e AU A ik DR n R AR 10 38 R -1 [NAD(P)HE:
quinone oxidoreductase-1, NQO-1]. IMLZLZ N4 -1
(heme oxygenase-1, HO-1) [NFRIE, FEAKICRERE IL-
6+ IL-18 [M3RIL, MM N COLIAI. COL3AI %5k
BRIk, PRA e AR TR, e
A BCM (1)1t FEHERASSS], PRI 2RO
JUE £ 24 A A R Hod i T O EE SR 2 (aldehyde
dehydrogenase 2, ALDH2). FFEEiIEAHEE A i S
(hydroxyacyl-CoA dehydrogenase, HADH) FlIFLfZ4A,
Wl B (monoamine oxidase B, MAOB) ZE& k{4 1)
HEAHICHE L, 47| TGF-B1 F1 o-SMA [ERIE, MM
D Ji SR AN A% B 1 AR RO, 20 ZAN S d I
TGF-B & /PR FE G, 1BRE LI MMPs 3Rk,
itk BCM fFEAR, [RIINFEAS TIMPs BO3EE, AT
5 MMPs/TIMPs P8 2R 4EAL .

FEPTE ECM BB St fg 7 1, 2475 1
gy B F T LOX A A 21 B % 5 o T ik B 2
(transglutaminase 2, TG2) MG, IXPHH7ERL R
RRANTE A A OAE . B, AR R
REWL 1] MMPs/LOX/ 3 & 35/ F T 4L ECM
IR AT A, T8 I PAAC 4 i ol 22 o A 252 (1) AL
PREBUREE, TR0/ LOX /i T IR iR 2 BRISST A}
Fe 2 Re g A TG2 RIK, Fae IR R AL AR
A A A, R 2555 AGEs BIFR 2 LK
2 24 4 S A0 B TR RE A2 P AR 4R AR o7 ) B
WY, s HIEZRESE 2 O RE Y
TERRIG A, PHWT RIS 2 ) AGEs T2
WAL T A4l 2 M F 2 (nuclear factor

erythroid 2-related factor 2, Nrf2) /HO-1 {5'51& Fi#
B, PR SORE SN MIR JRITOARPO . 22 3 2% e 4]
PERHIL R BT I A HSC HIEAL, FEMIK AGEs /3R
JRAZHRRERE, BEM ORGP I 1507 LA SCHU T 4RAL 2,
BEAh, Wit B ERILRERS BRI NF-«B iHEXGE AGEs
PR HIN R EET 4R 7 1 & A PRt 2R3
32 FIEHERZRLHEESH

£ ECM 2L 5| kG s il g, T2k
XA WS R . FAK. BRI 2R A7 @18 (transient
receptor potential, TRP) Z¢{F N BB mi, &
AL AN A5, AT AR R &
ko PEEE TR AR A, I AT 4
LI 16

BERFBEN T E ECM MHEAER K E
B4R, HBE T 51 R FAK [ H BRI, J& ) i
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RAFPLR NN, A H Al k= B UE S R ]
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T HLZ 2P EAERE ST, LA 22 885 b R R
AMLIESR T PUAFHEALST 20, B93> T e — s
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KT 2y 4 -2 L 245 5 M Fi s E
B>, BORCA O PR e rh 255 1 5 R
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Table 1 Mechanism of anti-fibrotic effects of active compounds from traditional Chinese medicine by targeting ECM and

transduction signaling pathways

(LB e PR B AL SR
RERZE KR PN W% TGF-BL/Smad 8 B HTLF4E4k 110
EQUIES TR RS SR XYM 40 TGF-BL i SO £F 4k 86

e £ W2 MMPS/TIMPs (145 b £F 44k 87
PR B Fz #im ECM B2 1% I ECM TR 111
EZ BN L eS| B i) NF-xB {5 Sl PRLELT4E(L EMT 112
FAc 2 4 FAc i TGF-BL 5 T (0 Lo LR 2T 4 40 o fh, 113
BB ARBER Z R | TGF-BL % T MIIT LT 4EAL 84-85
Wk = JZ AR TR I NF-xB 3803 AGEs 7 T F R 4e4m i 93
Tk
TERE TN EAE W MMPs/TIMPs [FAGHL R M E L LA 4Et. 114
TR D R TR AT 4 TRPCG & (A Rk Piifisr 4E1k 115
sy Zaih® b it 5 ECM SZARAH HAE T 44k 116
R R 9 VAT Piezol 15 U LR 28 S B il T £ 44k 102
A JIE5 s NE 4% RhoA/ROCK ;.o fIE s 2F 4E2m M friZ#% 109
FIR S 550k
BB FR RS AR THEERZNFNESHES: WHIAREATEAGEE 96
B, ARG KA ) TRPC6 J&iE; BEBIS &7 M i 97
/INBET B B P SO IR AT 4E AR i B A AN T2 P45 MMPS/TIMPs 117-120

KIS 4R 4Efl; #] NF-xB il MCP-1 f3R15;
M ENE EMT; H1% MMPS/TIMPs #) P45,
TGF-B1/Smad J&@ B it £F 4k 1k,
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WAMRAER HAE WAHE YAPITAZ 1% 5E 075 BHIT AT 4EA0 M [ VLR 4T 4E 40 105
Mok ol R kAT AL
H g IEms HiE I ROCK1/ATF3 #ifi T 4T 41k, 121
TREE TR s it TGF-p/Smad {5 5 i@ E 1 & 4741k 122
FHEE N FHZ ] FAK BRI K T TG RIFAK (55181 95
YRRy AR
2 & W12 MMPs/TIMPs (¥ P B 4744k 123
p N JEFb BELIET TRPV4 {5 i FIB G T eI lieF ik 98
NSRS R W ) TGF-B1/Smad3 JB B Fi AT £F 4k 1k 90
EH R th 2§ ] TGF-B1/Smad B FEHTHLT 4E4L 124
AR D AN N TRPC6 [335: IR LT 4EAL, 99
=hRBET =tk W TGF-BL/Smad il B8 4T 41k 103
SARMINREAY)  ECC-JHF I G/K3Rly FEAR I AT AN U SR AC IR B s St 2o T A i 11

e, AR B AU AR OB ARG E
PR Ko v 24 T N SO 4 22 S P 5 1P A T A e, PR A
T 2T TN &5 £ 4EAL T LS 5 R 22 R R
e B, HATS AR B ECM 454 1

JEAEARARFHE A B S ML T BT AN e, 2 Bk 7t
RAIZE R ARV, SRZSEIS . BB PP T
H, RRTEGEFR VM REAR . EERS
A BTN, TFAIE T3 R Kl PRAE A
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Table 2 Anti-fibrotic effects of traditional Chinese medicine formulas by targeting ECM and transduction signaling

pathways
k4L AP ) AL % R
GIEALT AL ) TIMP-1/2 %38, {23 ECM FEfEPUF4F 44k 130
R i A Z-FAK f1 YAP/TAZ il %, @il i+ RhoA/ROCK 15 SRRk 11, 24 125-126
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BT i) TRPCE JBIERITEE, W/ EFNF, W EMT #0fE, RS HS T4 133

E i ) AT 2 4T R A B A £ A 134
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X T HE QRBP4 136-137
B A B P MMP-2 13RI, 3958 ECM B MR BURT 41 44k 138
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e R RE AT T 5, DASE A PPAG 2536 )7 2L
Rio BEAh, K AT S8 AR R SR SR BN )
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