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Abstract: The incidence rate of hepatic fibrosis remains at a high level, and there is still a lack of specific therapeutic drugs, posing a
serious threat to human health. As a type of natural active components widely present in plants, flavonoids have multiple physiological
functions such as antioxidant, anti-inflammatory, and anti-fibrotic activities, and a large number of studies have confirmed the anti-hepatic
fibrosis effect of flavonoids. As for the mechanism of action, flavonoids can target the functions of hepatic stellate cells by inhibiting their
proliferation and differentiation,, promoting their apoptosis, regulating the level of autophagy , reducing the formation of extracellular matrix ,
and regulating iron metabolism in hepatic stellate cells, and meanwhile, they can inhibit chronic liver inflammatory response, improve
oxidative stress status, regulate intestinal flora balance, and block epithelial-mesenchymal transition, thereby blocking the progression of
fibrosis through multiple dimensions. At the level of signaling pathways, flavonoids mainly exert an anti-fibrotic effect by regulating the
abnormal activation of the signaling pathways such as transforming growth factor-B1/Smad, Janus kinase/signal transducer and activator of
transcription,, nuclear factor erythroid 2-related factor 2, nuclear factor-kappa B, phosphatidylinositol 3-kinase/protein kinase B, mitogen-
activated protein kinase, Wnt/p -catenin, and adenosine 5'-monophosphate-activated protein kinase. This article summarizes the research

advances in the anti-fibrotic effect of flavonoids, in order to provide a theoretical basis for further exploring their medicinal potential.
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Figure 1 Schematic diagram of biological functions of
flavonoids in the treatment of hepatic fibrosis
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PR 107 1 I 55 22 A= S 5 | & s BRAVE A D i
L, H A% U BB AE A 40 8 b FE R (extracellular
matrix, ECM) B2 A i 58 TUAR , LS 5 48 P 2E
REFRREEZ A . 9 1 RIS B S AT ST 11, o 128 20
&R JFREAL , L 295 K G . HSC 1T Ak 2 21 4Rk &
AR JRIIAZ DR BRI T TR R ECM Y E 2R IR0 . >4
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KR T B(transforming growth factor-3, TGF-B) NEE
JiA 2 (interleukin, 11) 6 45 28 5 K F , B 3E T 0] 7F H
TR HSC, 7 HIR AT A R URET e 20 2
B, 1AL S ) HSC 23 K & 73 WA I )5 4 1 (Collagen) T .
Collagen III ZEECM B3, T ECM A4k i 5 R 1 sh 5
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] HSC /Y39 58 5 6 Ak e HETE LS HSC M 12, E
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LYALRIMERT . Rl A 2R TTE A b RNA-146 34
¥ W% BE mE DL B 3- 3% B (phosphatidylinositol 3-kinase,
PI3K)/%E M 4 B (protein kinase B, Akt) {55 3 % oF —
A BHWT HSC i3S 58 5 704k, SEGE AT 2T dEfb i i . R
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Ko B IR 2 1 A AR P 2 A OB IR 4 L 5 R HSC ]
T, P T 4T R AL BT R ) A e 2R — R R
M AL A Y, R T E A Y EE T
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23 o /N B PR S A R R A A R 5
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B AL HSC A AR ERAET , AT HSC A% 1L
AR, W ECM A A £ BT VDA T B B A
T A% A BT 2 7 3 3 AR HSC P BRE BRL A i i HSC
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GSH-Px) ieh S A U5 PN U 0 U T I R AR, 200
AR AR A R A T B, A A i k27 4R AL E Ji i) %
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A A A R R SRR S 0 R AR AR M AR, [
3 R b H I R LRI A K T e
JENREE 8 s A, M2 S TR A RE TR i A P
JEREG 15 4UFTF 1 1T Y LU AR, 35 42 v i 1 TR RE 2 4
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F , S 2B A ) B 200 6 B B R o AR AT IR
HEJE T HSC S 40 & A2 EMTT 2 21 4 A i) 5% B 2
AT i R AT I R ECM By o B2 A S SR DO,
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AR S B 4 R SRR S TR T 300 T 4L 40P ) EMIT 3k
T, HETT RAR P A 2 T 4 5 3 2 T 5 i
A B B 1 K [ VA R A
B T ek , A 0 AR G AN M B EMT #% 16128 | e
LR FRHUNTLT AL A 25380 . T M R
T 43, B S B T S 4 ) EMT A, i T T e AL
(s AL

2 EERENAWIETT ISR E X @R

2.1 TGF-BUH % 4t + & & &% @ F R 4 (mothers
against decapentaplegic homolog, Smad )15 5 i@ #8 TGF-B1/
Smad {5538 % FH LA (TGF-B1) 24K (TR 1 TR 1T ) J%
N UiF Smad 2 (A KM A . TCF-B kAL & TGF-B1 . TGF-
B2.TGF-B3 %5 3/ AY, Hip TGF-B1 ZEMFIELH L h 2R3k
IS 3L 7/ Y 3 T P ) e i X AN Y R
Smad £ A ZK W& TGF-B1 Z2 A5 5 5% 3 M OCHER Yy, v]
PLEEB AL 3 ML A5 54, HoHh Smad2 I Smad3 X
L AR T 27 AR AR A5 5 & 45 S BEVE T, ] TGF-B1/Smad
155 3 I 1) RS T A A o R T A v i

XURET S 1 CCL, i S NI ik A i
IFHIHE TCF-B1 Ay LX-2 SIS | FF J b [v) 56 31F 52
By g R, B AR R T AT B0 ] LX-2 410 A T
PEHERE , I RN BT I 41 20 A 4T AL AR 5 Ak,
WFFTUESE , M 2 R BT AT 27 AL JH B0 A% LR ] fiE
5142 TGF-B/Smad/SOX4 {5 53 F AH 3¢ , 38 izt #1 [v] %38
ST s BELIBT HSC 1S AR A4 T8 , e RSB EF HefL 2%
il o 245 R RSN B T I 3 IO 4 2L TGF-B1 . Smad 11
mRNA I () FRB7KF , N il TGF-B/Smad {5 5%
300 0 ) ST BELURT T Ui 4B R - 2, il /N B HSC
AL, HETT D ECM VLR, 3% M T 27 el 28
2.2 Janus # 8 (Janus kinase, JAK)/MZ 5 # 5 5 & F i
& B T (signal transducer and activator of transcription,
STAT) 4z % i@ %  JAK/STAT {5 53 #% 1 b i 4 g A 1
B4 20 B A7 4 JAK SR 505 S STAT %% 5 R R ik
I JAK/STATF Sl BT 12 2 5 40 M3 5 oAk H
T K RAE TR S5 A ) R o %38 A 2 P L £ 2
A 20 L - (B TL-6  TGF-B1) By T Wk 045 53 &, 7]
T I PR O e SR R A AR S R S
5 LR 4 pd) 7™ B R B VAR O

IR - 26 20 3k Y R Y e A v K RURTF T
AEARAAY T A IR 75 A% S V8 4 K B2 Y

a-SMA ,Collagen T HJFRIKk7KF- 1 2 FEAK, [ BT JAK2
ity S LR AT 2 (p-JAK2) (STAT3 B Hm i fb % 5 (p-
STAT3) (8 I RIS s W I o Zp BoR s i iR vt —
P R IV e 7 3 () K BRI EF AL B 0 3 PR, H
e AL AT fE S5 H0 A A ) JAK/STAT {55 18 1 BE 30%
A, 5 R E B OCHE o T B IR LK 5 R R
ik, W HSC 16 4k M ECM 3 B 45 1, 32 110 28 i 21 4 AL i
P o 7E BB FT AR U R 35 T — 3 i e 5 5 1 KRR
JTLF AeAb 206 R b 8 5 eSS DO PR R AT A A 2 e
JF £ Ak B VE AL, 52 56 25 S0 2 B R AR UH R 35 A Bt
JH- 1 24 A 10 A% 0 B T 2 B8 ) 8 4% JAK2/STAT3 {5 5 il
F, 0 T 30 O B ) S IR o

23 Nif2455 8% Nef2 1 R S A0 s g i — B ¢
AR A 3 T SRR SR TR A SRk D B 2R AR T AT E A
A% 5 s X T A A R R T )
iAW SL M EE S B N2 A S P AL
e E SN RS S ik KR A A AL AT Kl 4
44k .

T 2 RLECA 0] 38 o A 5 A AR 4k 4 KRR P B N2/
HO-1 {55 % , & MR AL 7 SOD . GSH-Px MDA 1§
BRI R B KA ARSI oWl . Collagen IV 2
2 25 KT 00 484k I, 94 T 2 A A AL i
B3P R R TR LR A, R NSE
i F K B HSC R AY Nef2/HO-1 15 5 38 1%, & #5410 i
HSC 45 AIVERT , 182D Collagen T BYF=4: , FARAFIE & L
o7 R, R AT T , M T R A AT LT 4k B Ak
B T 3 5 T 7 Keleh FERR B SN BEAH e 2 1 1/Nef2
FO A, KRBT R SE R R VE T T A4
PO AL IRCR L B & R — 2R (1 SR )
W) B RSS AL B, T 2 R A 2 - Nief2/HO-1
1 mRNA S8 23k, 4575 F % 2 A] 38 i Nef2/HO-1
3 R AR BT EAE FY
2.4 # B F kB (nuclear factor- kB, NF-kB) 13 5 i@ %
NF-kB il & R AE 5 T 15 TR O, FFEIEZ 4815 ,
NF-«B 7 T 20 i | W5 240 Ji6 1 PN B 200 B v R 380 | 15
SRR T3R5, 48 S P PR A I | 20 i 4 R
20 RIS ST IR 2 2 BRI ) SRE A M — 25 A W £
(AR 9 PR, 3 3k 25 0 W Jr =X T 408 T 240 L 1) NF-e B 3
T B S AE -NF-k B 3 - S R 1) 1E R BRAIG A , in
JE JEF O J 38 8 S 453473

Ailt Bz T 3 a0 R o3 24 Ak 1 R T U
(mitogen—activated protein kinase, MAPK)/NF-«B i f§ &
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FEPTRAE N, > TNF-o  IL-1B8  IL-6 2542 58 I 1 1Y 2
i, AT A0 S R T R 2L K i 28 2
PUET HEAL AT 58 A 22—, FLl i 0 ) HSC Y NF-kB )
WS VR 5 T e AR e A R IR LU AR gk
AW EPEVE IS, Zhang 257 5 Zaghloul 28 B 58 T
WS PO e VE ML . BRI, B 517 AT ik
PR AIK NF-kB p65 1 4% 55 57 K i IE 1L-6 7K -, sk 2>
NF-«kB 9K 58I ) 59 S o (AT , 5 5 11 Be 0 38 3k B AR
JIE NLRP3 4&E /MAFIE K 26 1 19 3R 38 2038 RAE , B
1R RAE S| & B ECM UL, L2 5 NF-kB/NLRP3 {55
I B ) T NGE LT 4R
2.5 PI3K/Akt 4% 5 i@ %  PI3K/Akt {5 53l B & VA 5 T
LT YAk A R TR B O AR Sl B 2 — R O AT
i 3 K HSC % 4k A 2 ECM T AR A 6 AT 28 it 0 1
S5 A IR £ 2 A 2R AR | B 2 G A R
SR VR o3 H DA% B Ry A S A R P P 41 4 Ak
o

DUFE AR N 8 25 BAZ O 00 M B IR S 4 , i 2o
] PI3K/Akt/M 2L 8 9 75 A 25 % ¥ 55 A (mechanistic
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Figure 2 Schematic diagram of pathological mechanisms of liver fibrosis
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