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Research progress on traditional Chinese medicine in treatment of hepatic fibrosis
by regulating PPAR signaling pathway
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Abstract: Hepatic fibrosis (HF) is a core pathological link in the progression of various chronic liver diseases, and its development
directly affects the prognosis of patients. Currently, there are no specific clinical methods to completely reverse it, making the
exploration of effective treatment strategies an urgent task. Peroxisome proliferator-activated receptors (PPARs), as key members of a
family of ligand-activated nuclear transcription factors, play an indispensable regulatory role in the key pathological processes of HF,
such as the activation of hepatic stellate cells (HSCs), inflammatory responses, lipid metabolism, and oxidative stress. In recent years,
they have become a highly promising target in the field of HF treatment. Traditional Chinese medicine (TCM), with its unique
advantages of multi-component, multi-target, multi-pathway, and holistic regulation, holds an important position in the prevention and
treatment of HF. The research has confirmed that both active components of TCM such as alkaloids, flavonoids, and phenols, and TCM
compound prescriptions guided by functions like invigorating gi and promoting blood circulation, clearing heat and cooling blood, can
intervene in multiple pathological links of HF by regulating the PPAR signaling pathway. The specific mechanisms of action include
inhibiting the activation and abnormal autophagy of HSCs, reducing liver inflammatory infiltration, regulating lipid metabolism
disorders, inhibiting oxidative stress damage, and alleviating age-related metabolic imbalances and inflammatory exacerbation. A
systematic review of the research progress on the regulation of the PPAR signaling pathway by TCM in the intervention of HF and an

in-depth analysis of its mechanisms of action are expected to provide scientific ideas and experimental evidence for the optimization
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of clinical treatment of HF and the development of related new drugs.

Key words: hepatic fibrosis; peroxisome proliferator-activated receptor (PPAR) signaling pathway; traditional Chinese medicine;

hepatic stellate cells (HSCs); inflammatory responses; lipid metabolism; oxidative stress; senility
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Fig.1 Mechanism of PPAR signaling pathway in regulation of hepatic fibrosis
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F1 hEFEMER ST PPAR (F SR EIATT AT A4 LRV ERALEI
Table 1 Mechanism of traditional Chinese medicine active components by regulating PPAR signaling pathway in treatment

of hepatic fibrosis
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e D% e WY BYHIE 5 il B S AR L
BTk o EL g 7S] R MW S HF - 20, 40, 80 IL-13/STAT6%/ PPARy|PPARS,
. & PR mg kg! PPARY/PPARS| P I HR B P 2
B R ] M2
E W Ampa R AL
HiAth FIRT Al TR CCls HF /IR 25. 50. 100 PPARy? PPARy?, il 5
LPS F[11 mg kg ! 9 AL
RAW 264.7 4filg 1. 10. 100 ¥ 0 HSCs 7%
pmol 7% H 5385
FRF L EE FikTF  CCLHF KR 25. 50mgkg? PPARy}NFxB|  PPARy?, #iil#
JiEs Hik) HSCs ¥
b5 185
HHEFRNE HHZ  CCWBDLHF /MR 20. 40mgkg?  PPARyM/TGF- PPARy?, #i]
B/Smads| g H0i] HSCs 7%
b 515
PR MRS REIRRETY BN DMIN HF KE 65, 130, 260 PPAR01/PPARy?  PPARaTPPARY?,
livgy| mg kg ! R m A, 4
HJEAE; ]
HSCs Jif b 5158
KT R HBFR CCLHF /MR 400. 800 PPARYY/TGF-p1,  PPARyf, il
0l P mg kg HSCs it 5185
BORIHEEY BRI CClHF KR BORM$EEY)  HDAC2/NF- PPARy?, il 5
400mg kgl+  «B/PPARy? JiEs Hik) HSCs ¥
BKypiE 10 {5 18
mg kg™

TAA HF-WUSE S M55 IR 4B . CCly HF-PY SRS SO 40 . BDL HF-IRE 45 4L S 1A 4508 DMN HF-Z R
TR T AP 4E A RS, CACLHF-SAL AR T AR a8 s STZBEMRIE 3% HFD-m eIk & JS-1-RUEF BRI R JS-1; LX-2- A
JERUIRANAE R LX-2; LDLr/ 25 RS (12 AR R RAW 264.7-/N R IEAZ/ E VA 5 RAW264.7; 1- LiHASSE: |- FiRAmH .

TAAHF-thioacetamide-induced hepatic fibrosis model; CCly HF-carbon tetrachloride-induced hepatic fibrosis model; BDL HF-bile duct ligation-induced
hepatic fibrosis model; DMN HF-dimethylnitrosamine (DMN)-induced hepatic fibrosis model; CdCl. HF-cadmium chloride (CdCl,)-induced hepatic
fibrosis model; STZ-streptozotocin; HFD-high-fat diet; JS-1-mouse hepatic stellate cell line JS-1; LX-2-human hepatic stellate cell line LX-2; LDLr” -

low-density lipoprotein receptor knockout; RAW 264.7-mouse monocyte/macrophage cell line RAW 264.7; f-upregulation/activation; |-

downregulation/inhibition.

SREF A 1 (Wntl). B-#EREEH (B-catenin)
IZRiL, 1@IL % Wnt/TGF-B-catenin-PPARY {55
Hlr, PP SOREAN MR, FEIK HAL LN, PCHI. CollV
K, UYL . I ELOI IR, PR
FZM 77 0] L PPARy 3Rk Rl TGF-B1 %Kik, A
el it i4% PPARy/TGF-B1 4hilisk] HSCs 1&4k, ¥k
/> ECM VAR, B&{% HA. LN. ColIV. IIZYH(H 5
N kKT, BETTEE MR 47 4E4k

224 MBI EELHEE (SREERD), H
“WeFEAE =M. ZHUUZE. eV 4, BAR
B TS IMEL 2 . 1ZE T PPARY 55
g, TR & OCHEEE A SREBP-1c. FASN,
SCD1 K7r4bi% 36 HZeik, HhIFAERR BT [

A JOE B, PR TNF-o SRIER TRIE; &
REFNH| HSCs 351k, T a-SMA Fik. /b i Bt
H, MM MAFLD KHESHFA4E. 5%
JeBE X B2k (FXR) Wshii B DI LG, e ie
£ N PPARy. SREBP-1c¢ 554 3Up JE R R i5 7
MRARE, B THAE T2y ZEEEAEHR
FEIETT R T B MR (G BUERS) &
275, HER . T EEEAWUA R, RO
FE . THIEHR . 1% 7RIk PPARY 2[R 5 812
H3EML, et PPARy RiA, ] HSCs ihfb 51
5, T a-SMA. CollZik, /bR IRITR, IAEAT
RS, BF TR AT MAd . e AR,
BATAAIE - TG M@ 1Tk R IR S AR
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W, Z%E 7B S PPAR 5 5@ KA ERAET i
4 PR SRR A5, i PPAR e #VK 50 2R 1 B1(HSPBI)
Fik, NRIMARINERF 1 (HMOX1). 224551k
HEHBE 3 (MAPK3) ik, MR H4mfuifs,

FHBT HSCs ¥& b5 ECM U RS, GBI S0 AR
PE RS S A 4E1L

W 2552 75 1% PPAR 55l RV TT 4T 4EA0 )
1 FAALHI 45 W 2.

*2 FHEFIEE PPAR [ES@EIAT AT AH LR ERALE

Table 2 Mechanism o traditional Chinese medicine compounds by regulating PPAR signaling pathway in treatment of

hepatic fibrosis

GES T TR YR EReriilig A 5 B AEFAN L
meFE EEEIER® millRiE 6.25. 125gkg? PPARo/PPARy PPARat. PPARy|, VfZIRRA St
e MAFLD /]Nis,
ERE AT CClHF KR 0.16gkg? PPARY/NF-kB/IkBo. ~ PPARy?, #ik| HSCs ik, 5155
il T A AFBASPEHENS  1~4gkg? PPARo/TGF-B PPARaf, AR s
HEAY
FEGE  XRPIEF™ CClHF KRR 43, 86. 172gkyg?  PPARy/Wnt/p-catenin ~ PPARyt, FIHIFSE
[lIEN PIBAT® CCLE AR 20 . 40, 80gkg? PPARy/TGF-B1 PPARy?, #il HSCs ik 51456
HF R
TRIMLE  EE) FeERpEE 1419 gkg? PPARy PPARy|, URH=ARIARHE: Hh%
EEE ] [ e Jitts I HSCs %k S5
MAFLD /N,
BRI CCla HF /], 055. 110, 2.20 PPARy PPARyt, i HSCs itk Sk
gkgt
HEHARHT  HERAREE 547159 Mifd12 PPARa PPARat, i HSCs it S314H;

% g 291109, filk4:
10g. TfR%E 159,

=t3g

BRIET:

MAFLD-ARIHE S AT AFB -3 i 8B # R Bs - BR/ASE:  |- T WANH].

MAFLD-metabolic associated fatty liver disease; AFB;-aflatoxin B; f-upregulation/activation; |-downregulation/inhibition.

3 FHiEE5RE

JH 25 HEAAE i e s 1t J A% o BR YT,
BAN R IR TG ) KPR . A SCRAHEE PPAR
& M A AR O ORI E R, HoTiE s
FIH HSCs ¥fb IR 900 B e R AR 5
AL G 3 2 R S JOIE IR 52 M 45 R A T
A4 - 2 80h 24 & 5 07 T i 4% PPARy
5 IEEE, f) HSCs &4k $G5E, FEWREIHE] %
fiE A4 HSCs HME. IR AL NS 1B 12 K45 hT
WA AEAAE 5 3553 v 24 [ 577 4% PPARa {5 51
PEIETT AR YEfb 2 AR IR A MR AR, T 5
RAE PR A WREEAE LA PR, d e e A
AR FEILIATT RU8; i rdid PPARY/NF-«B.
PPARYy/TGF-B1/Smads. EZH2/H3K27me3/PPARY.
SIRT1/LKB1/AMPK/PPARa. PPARo/Nnat %53 4 1]
AR, P IE) 2 MLEI S T £F 4L . 1T PPARS
WEFEARRT D, HAREELSI & AE AR 4 b B 1)

YEF i T 38— [

HHATRF A — A2 25—, A4
R RIS 77 AE AU, R R TR SE N
HEE MG S IE A B AR A R, B
2 Z WA RS PPAR M HiAE X% i i 2R
TGF-B. NF-«xB. Wnt 1 RIPLH. 55—, B
PR S R TT SRS A . AR T TR — 2
Jt7E PPARy S5 TIREMSH0E B i) 54 e i B A B
W PEOIAEERA . IRARUMPIRZS . IR BEE Xt
KFR, N FE R BT A4 b 8 5 fe s
EHFPHEN . %=, PPAR @I KB AR & J7
)2 2 BN PPARa v & =N IER H FpE R 5
Z B8 SO, RLP R AR Y o
T, AKRHI ST T AT A 2 e DAL R SR
TESZPLNT PPAR AN [R]E 28 1) 22 73] M 380 5 P IR0
2, R b [ — 2 S A AR i (4 A ) 1
SIPUT A LEAAE S 22, R R &S
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241 PPAR ZHE RO RIS AL R . S, R
WEFYERE, SCETE 255 A P B FE X PPAR JH i
MBI . FEINR “FENREZ T, Rkt
T FGEEFENYR AL E L E NG, AP E
ZRE TSI B (] PPAR 8 I 28 2% JIF T 1) 3 2 3 A
Zx b, UL PPAR 15 Tl M AMXAHIRIL. § PR
PO A AT, G HEB I A AR TE 7 SR ) b
. R TT R FE

FBFRR PARAEHENFARELEAGZFR
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