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Abstract

Hepatic fibrosis is a critical pathological process in which various chronicliver diseases progress to
liver cirrhosis and hepatocellular carcinoma. Its core mechanism lies in the activation of hepatic
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stellate cells and abnormal deposition of extracellular matrix. Studies have demonstrated that sig-
naling pathways such as TGF-$1/Smad, metabolic reprogramming, non-coding RNAs, and crosstalk
with immune cells are jointly involved in the regulation of HSCs, thereby promoting fibrogenesis.
Epidemiologically, viral hepatitis remains the leading etiology, while fibrosis associated with non-
alcoholic fatty liver disease is on the rise. In terms of diagnosis, non-invasive detection techniques
have been continuously developed, yet liver biopsy is still the gold standard. In treatment, certain
progress has been made in anti-fibrotic drugs, active ingredients of traditional Chinese medicine,
and targeted molecular therapy, and novel technologies such as gene editing have shown promising
application potential.
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1. FRA4EE R
1.1. AR TR EFFHE

JHE Rt P B, R AR T A BRAE T NE 3.5% [1], Fo AR 1R A 2 2 A g SR B3 P -
AFET 2L HNER 11 [ 2] 95 B3 1 I A AT JF 4 A0 2 B0 IR . — TG T BB 0 R (I 7 (27, AF HBsAg
FEME R IA 8.9%, H HBeAg BHE R EIA 60.7% [3]. Hh4h, HCV BYLAE A EREEINZ) 7100 /3N, Hir 23%
(B A7 ARG AT A BT RE A [4] . S UbIRIET, SRR 14 AR 05 14 9 (NAFLD)AH 5 1 4 Ak [ i AT 26
B b, SR RIEEZS MR RN [S]. XEeAHR R, FFAF4EAb AT A4 AE B AT Hds
ANHES T, REE I R U KRR E R0 EZRE, 1 NAFLD AHCEF A AE Rk H Z AR 2R &
TENBE PRSI K

1.2. PR A RERALE

JFF 25 2 4k B A% 0o B P R AT A B B2 4% )5, HSCs M ER B S ML AT E 4N i R B3 1k, K& il
ECM Wi 1 B, SRR 45 M M (6] HSCs 35052 2 Fif5 Sl 5 A 1%, o TGF-B1/Smad i # 2
SR LTSI E S . IF R, F545 4B S100A11 38T 5 SIRT6 3¢ 41445 & Smad2/3, I 2:
LAk, ATTEGE TGF-A1 55188, {2 HSC i A ECM JiAR[7]. AR H g2 AE HSC i& A 473 7
KM CPTIA LK IRNIRR p-SA AL M &R, 7€ NASH ¥ 1) HSCs 1R B E T m, HE54
YeALFERE IEAH G H0] CPTI1A WiE IS FRAR LR ARG, 40| TGF-p1 #5531 HSCs i51L[8]. JEZmAY
RNA 2 5 HSCs DRSS, WKAEIE4IY RNA Inc-ADD3-AS1 78 H1# P81 H P 4L R s &k,
AIEHE HSCs FUMEAE . TR H IR T-[9]. #)E 45 HSCs A BRI FIRE 22, EWEgnpim
1) MerTK #% Gas-6 W& J&, 73 Wb i) rl A 5T rl e 3 HSCs HIIERE . W45H K oV UL 1 3Rk
[10]; T B itk 40 AE NAFLD A28 b BA XA E T, PR Bk A IgMi /N R AT 58 4 952 g 107 A8 v A
Yl FRORBURMEPUARRISCBEER11]. HRE RGN REES S 4eitE, Hoimdizm
IRk s KT A I i, R Bk 2T A R R [12]. XLER SR, HEF4Eu it 2. 2
[ 3405 HSCs f45
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1.3. FASUNI FEDFRRIER

AR AL ) 53 1 AR LR S B R IR % S S IR BE 5 2 AN E T e 5t R, I
YA BE R 2 AR RIERE, I CXCL9. THBS2. MGP Z57EAT4F 4tk b RBIRAAAL[13]; MLE
NAFLD B, @b s e o & A B BR AR B Z X 5 S FE N R IR 1B AR 22 7, BRI = X &
BT 5 i S AF R AE DGR R FRaA [ 14] . A5 538 3% 10 7 WU I A A 0% 0 73 7 4 - TGF-B1/Smad
T 8 (O AT 4R AL [ 15], ST00A 1T il it 4% Smad3 #2: Z B LIS TGF-A1 155 [7]. te4h, Wnt/s-
catenin JH . Notch il . TNFa #4455 HSC idiL[16]. 4L, A4S FHHEEL ZH. £
TR W [E 4 A 45 R

2. P RIGRISHTRIAR
2.1. FFRAMEFFALELISETRAR

AEAZ NS W B A IR 38 G RV A () B A5 M FDEURE 1R 22, CORRON A 4Etbis Wi it BT B iid AR &
VI A BN FIB-4. APRI. GPR. Kings Score SE7EAN [F]95 A [0 T 4T 44k R I AR 2 3 . 78
18 2 AT B %, GPR. Kings Score fl S-Index %} i & 4 4E4L(>F3) . B IHA4E40 (F4) AT AL A2 Wity
HREEH, HP GPR iZWiRLEEL T APRI A FIB-4 [17].

2.2. RGFEFTENSEFRNA

AR FHARIERT A S Wb 0GR A (0. R T RAR I HE R AN MEROR Wi isf 50 i AR (TE) 75
BRI DI AR (ARFD ST 72 B F T IRPR[18][19]. BI U3 gt iR (SWEEFFEF4EfbiZ Wb th R B H B
UFIRLRE,  RABEFIRR R/ 5N 80.7%H1 70.4% [20].

UbAk, A A g AR S A SV T [FI > A W T AT 44k . SOERTIE AR, A T B — Il PR He
FR[21]. CT HARWHRFIE W GE CT H#EVE RS AT a2 BT I 30 71 2 S 501 e & 8 i ik it 5k 22
MR 3P B AG (MRE) 2 Wi i 1 i . MRE 7E1& M /T B35 this W B 38 A 4 (eF2) L T TE #l ARFI
[18].

2.3. EPEREYERAE LIS RIER

VR EMET A4t izl R EEME, "o vEEREDMAEREY . BEfrEy s
JK JEL R IR(PRO-C3) VIR T I (PRO-C6)E NAFLD Hi th 5 T - 44 B B B 5 A0 5523 ] T4%hs &
Yyl FIB-4. APRI A3 — & M2 Wi i REAL AN B [24]

24. FA%EKCHN “SRE” SHRRMY

JF A7 S Ab IR B2 W |32 D2 DA I (R R0 I bt o RIS AL AR S —Fh ) SR A& A2 7
%, H 1883 # 1 K Paul Ehrlich #HTLASK, S HEARMAW G, CECIZH 2 F s B E T
A[25]. REERAETNEE A4S W R iR 7 R 3, SR AT SR 2 VRS 4R 4 4b 1) B 2 bt
AR 222 3 W v RS A R R 5 o e 4 2 W 0 Rl R o) B ) HE [ 261 (B2, TR ZU2EAG 2t
AEE— B RRYE, FRERAE N — PR N EERAE, A 00 R RN 28 50350 57 AN vHE i 5 1] A, 3 4 AT 2% R i)
THZRI[27] (28] BEAL,  FFIE AR A EURE 5% 22 U 2% 35 R Fr 7% S AR 56 8 TR A v A 1 P AR B 29
2.5. FTBIRFAHEHRMRAR

BRI 5 AR P i S 2 B v T AT AR A2 W R R PR AT BT Bk o I SR L AR 75 B I A

el
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AR T TR N HERR B3 A e A R AR AR B [30]: T2 TR SR ARH = 01K ADAPT V¥4 (AF08 . PR
PRO-C3. IM/MRITE0)/E NAFLD 582 o I A B2 A — i = X [23]. 43T BUR AU PET/CT 5 FH fik-11
Fric g H bR e, R A K H s TE 2 AR, 2T AR [31]. R 2 & I e i ) =
JESh el T, 2 Wi AR 4EAb I RREAL T TE FIIMIE AR E[32]0 1K BB RIR A [ 8 F A BT 27 4 A4 1) - 34
SRS PP SR AL TR 2 iR,

3. FFA4ELRYiaTr kg
3.1. AN YR IE R I I

PUAF Y2 I SR A T4 HSCs YAk VA 15 J AR B 7 8 S5 B pid o 6 IE AR5y Jd i #1061 TGEF-
pl/Smad JBES, B ZEE ST 4E4L; T = FBRLE L I TGF-A1 15 5B K IEPILF 4L E
HI[15]. f£ HCV KLYt ¥, PPARy MBIl K PRO-C3 /K-l 4P 4Efb i 2 [33]. JEik
JEAAE N 2 B0 S B R R BN, FERE R M AT 4R R B UL b AE 7R 4R 4Rk A v B S
FHRE[34]. PH B N SEHH B AT AT caspase-3 MBI EIK#i& 4275 5 HSCs AT, MG T£F4E4k
[35]; T /NEEmIE L 0] [ W5 S HSCs T, HALH] S5 miR-30a-5p/ATGS 4hAHI<[36].

3.2. BEARERARERTLELGTPAEN

SE R BB B AR N T T AL 3L T8 (1 5m% . CRISPR/Cas9 AR ] 4t HSCs [ BEEA,
R CPT1A A HSCs Sl AL FIT 21 44k 815 T 2w TL-10 2 K] f 18] 78 Jof 400 B T 368 3o 90 1) 26 i A1 HSCs
WAL, VR 4EAR[37]0 SR, ZEARLE N T BT LA 167 I s — S ik, G s A AR 5 07 A5
R &35 e A0 S DA % A [ 3268 106 R 6 5 1] R 38].. TALEN AR AT FE [ F8 5 T4 b 4N TL-10 JE[K],  FLA3ilh )
IL-10 R[4 HSC SRS R 37 TR AZ R R T ol -PUBRER IRIE DN, W% ol -BUfER
FIBE = M S BT AR 4RI [39] . IX SR AR AR LEA IR TT A R T BI04, (BAEBIERCR . R MR %2
AT AT 75 3 — B 5E 40

4. FrAERIRRRE

R 1 A AT 70 5 AR 2 28 X A0 i ELAE 5 R R i =K ) JR IR FE 58 : LA TGF-B1/Smad.
Wht/f-catenin. Hippo/YAP {55 B HAZ 0, f#HT SI00A11. CPTIA /T HARH - (55 FB A 45 5
PLE BRI MerTK/Gas-6 i B ik 41 5 B R AN AE EOR VDN 55, F2 48 £F R0 SO B3 B TR 4% 715 A1
[fl%4% Inc-ADD3-AS1. CPTIA 2545 535> T, 454 CRISPR/Cas9. ZFN S RgmiRHA, HREMATAE
DRG0 M RS HET TSR W, HES) T 21 4 A mT 3 VR R 4% 5 I IR A

B2, ARSI 2 kiR . IRR AR AR B bR ) TR AR, BLer 4t 259
BRI RN 22 A AT 75 RO PRI AE o« hAbh, T 27 24k 00 S5 o A S A [0 DR 0 BB P 4 AR AT LA 22
EREUETRTT W R PR . AR T MR IERAT 7 S5 IR AL 45 &, BN AR 42 Wi A o7 bR AL A A
AL
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