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Research progress of FOX family promotion for liver fibrosis"
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Abstract  Liver fibrosis is a dynamic pathological process characterized by a net accumulation of
extracellular matrix ( ECM ) during the progression of nonalcoholic fatty liver disease ( NAFLD ) and
chronic liver diseases, including viral hepatitis, in which activation of hepatic stellate cell( HSC) plays a
central role. The forkhead box (FOX) family consists of 19 subfamilies, namely FOXA ~FOXS. As a class
of multifunctional transcription factors, FOXO, FOXM, and FOXA in the FOX family can play a certain
promotional role in the hepatic fibrosis caused by NAFLD and viral hepatitis, suggesting that the above
mentioned members of the FOX family have a close relationship with the occurrence of hepatic fibrosis.
Therefore, this article primarily focuses on providing a comprehensive overview of the promoting role and
mechanisms of the FOX family in liver fibrosis.
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JH 2 2 A I — ol ph A 45 0 2 1 SR L AR RS 7R
EJ1%5 AT ( nonalcohol fatty liver disease, NAFLD) LA J2 A%,
MR AR Z A R 5 R AP PRI 07 3 5 A
U005 BT R 40 B2 ( hepatic stellate cell, HSC) %%
A A WU ET 4 41 B2 ( myofibroblast, MFB) , 433 K &
A L AP I T (extracellular matrix , ECM) | i3t B STER 1K)
ECM W 251 & FLF AR T o WS i &7 4k 1k
ANREBYE S i i) 0k, R AR A Ak A BF R 4L, H F T
i (ERFREAL AN T & PG, Bk TR AR, T
R At BAR S H HIVA YT LA Rk 5 A 80 T B
TBAAT A R A 25 B ke, RS I RE R AR R e,
I R _EAT e = 7 8 IR T IR LT e fb 254, L,
FHROCHEE 5, I N T AR R A b & A S
R IERIBLE, FTRE A B A P AT i SR
FOX Kk —REEMEHFEHN TG, S50
0 B SR A0 B A | Bt I 0 R e A 0 45 DG
YRR, EF RS FOXA ~ FOXS, 19 NIk, 4
50 AN R AE FOX %, FOXO, FOXM Al
FOXA % 2 AL AR LA i R A SC R e
ZR S 1 B3 AR T I i Ak B 7 FE B ML

1 FOXO {Ri#tFFEF 44t

FOXO @ #f FOXO1,FOX03,FOX04 ,FOX06 Y
FHEALS) o FOXO1 Al FOXO3 Jg £ % 2 5 JiF£F
AL A AT 1

FOXO1 FHATEF i kA e RN Z —,
JEAE T B P AT 22 b i TN B IR 99 7 (hepatitis C
virus, HCV) & i, WFFEHRIE", 76 HCV &Y i 4
Mo, i RBHAEH XL BEARE 9 (histone
deacetylase 9, HDAC9) 7] |~ 1f FOXO1 , 4 58 B 57 4
AH OGS PR B 1% 445 12 =X T 1) 92 %2 L 1 ( phosphoenol-
pyruvate carboxykinase , PEPCK ) F15zf 48 {1y i A 5
WG ZAK v SIS R F 1-a ( peroxisome proliferator-
activated receptor y coactivator-la, PGC-1a) FYFRIE
Ve —h e 2 R A Y N 5, PGC- 1o TEME S A2 i
A7 A B O TR A €0, 5 HCV L E
AEAEF , NTEE I HCV B9 & 41, Xin 257 B 58 F
— B, FOXO1 IERE 38 HCV YL P AR BT 5 ik
[ s 8 17 TG A 45 A 25 F-1c (sterol regulatory element-

binding protein-1c, SREBP-1c) Fl}ig i FR & i ( fatty
acid synthase, FASN) RYZRIK BB B i, P A
it HCV 1Y R AR E i, XS4 R 4278  HCV /Y
IEPE AT BEAK AT FOXO1 3Rk, ik ml a5 @i flk FOXO01
B H HCV Z 6], 1 FOXO1 K% HCV HA %
FERAMHIE

WG AR 55 A0 g o DT BUZ 530 NAFLD 1Y
BURH AR —AS R I [, FOXO1 38 i 3
TR S Aol /A T A LA R S i 5 25 A0 475 oA 42
1o MR 7K, 0 T (0 B 1 R A3, 388 Jon A o Bl
R A B AR 2R, HE— 25 i NAFLD 1) 9% 2 &
RS BFgE £ WP miR-27a/b F I FOXO1 1 3
KN FOXOL1 7K F- s 20, 41 i B = A O i il
PEPCK 5] 2 1 -6 IR 1 1) 2 38 | 328 11 sk 55 JHF 0k vh
(SR BRAR A . 55 A0 ok & R i
%5 FOXO1 7EMR I 4 A BEAE T, — 5 i
B 5 38 RT DASE 3 A7 IS 2, T W A T LB 3 08
ity / 25 NG B B BERR Tk FOXOL , it 2 i %0tk
KIIRE ; 55 — 7 1 B 5 Z AT B, Tl FOXO1
T PERESE , EJH PEPCK 1 25 -6 R Bl 14 2% 1k
P A S A AR DT S BORUBE T 5, s i 1 e £
WEEELANE BT, S A2 0 NAFLD 1% &,

FOXO03 M 3= % 5 i NAFLD $E#%, Wang %51
WE5E & B, FOXO03 u] DL I i fig 53 98 1 #% 0 4 7
SREBPs Ji 2l 1955 5% 36 M, B H- i =8 19 A 6k,
PRI NAFLD 9% A4 & J& . Zhang %" iR 438,
FOXO03 AJ L o 38 i 8 4% 5 g OG5 8 R R 1
(Beclinl, BECN1) FF35, #4076 H WE& 42 LAGE 2F B
Wi, T FOXO03 13RIk RE % 1 3 4 il i 7 4
53 A e R T A I DA D/ i TR R R A A
TR A3 HT R kg 1 s JE U g 1 725 P e e 0k
T RE IR G PR 2R, r L RENS K 45 A E R

HSC /& ECM 1 2R US40 M, 7618 1 -5 475 1
B B , AT REA ST AL RO, S BUFIE P 1 ECM
B S AR A 15 S IR AR 4R Ak 1 & 2E |, FOX 03
MIREAE Pk — i #2 . Zhu 2515 WF 98 & B, K0k
miR-155 1] F L HSC H FOXO3 B3Rk, Ik a-
-1 UL AR F1 T ARS8, ] HSC 1%
b, T A 27 Ak Ak, 55 — TR o8 i it 1
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I FOXO03 133k nl LS 7% b A= K K 7 TGF-B/
Smad {55 538 %, M2 JE HSC By 1% AL R34 7l | 14 hin &%
FIRT o-F- 0 UL h 2R (S5 47 e Ak b i i 23k,
LT YA Y i

2 FOXM 1R# AT 4L

FOXM H F% 08 FOXM1 HA #7352 5 40 i JH
LB e R L NI ik cla o NS A < S ke
FEFPRIEN T FRIR, B 5 IFA A A

KK ¥ kB (nuclear factor kappa-B, NF-kB) f&—
KB 5506 KA T JE 1 3 R 1 Li 45
RIL, EIE FOXM 1] Y4 20 R IR e B Tl 1A 1Y
[, 2338 58] NF-xB 3Rk, I A2 i i & A= 1) 35
%, $2/8 FOXM1 25 NF-«B 1 006 , e 0k R i
FRRVBER U 2 R e R, R AL — 2 R B,
FEPEIH] FOXML 5 1)/Nr 1654 FDI-6, )i
T a4y X —# ik, CRINER K%
F“FOXM1 $#I5] FDI-6 HiJF£F 4k 1 i 1~ 17,
2R FOXM1 0] RE M HFEF4EAL—AN B i 43 T4 5

Kurahashi 5" JF— 25 338, 1 3% #4146 K1 CC
Bii4& 2( chemokine C-C motif ligand 2, CCL2) (5 5l
T IXIAAAE FOXMT BYZS 00, BESETE G028 N 25 it
PR T G0 % 40 i 0F RGBT, FOXMI RE B 42
A CCL2, AT A 5 I A0 i fih 2 JEFAOE 46 , 2
BRI dedl, /AT Az A K F-BB ( platelet-
derived growth factor-BB, PDGF-BB) J&#{ i HSCs fY
FHEMME T2 —, 7T LhiFS HSCs 350 AR EAT]
GTFPHT, 515 HSC [0 3240 X GE B I 6 A8 ok i 4F
HELNM , TG 0E £ e Ak it R Du 2P K
B, PDGF-BB 8 i3 0 i R e AILBE 3 3l / 28 11 g
B {55 fEiF FOXM1 By 2Rk, R4~ SPOCKI,
HEMTE S HSC W& {1k, KUk, $81a) #i] FOXM1 7] fig
A B T U I E A A | (2 i A0 A5 1 2, BEL T 247 241k
MR

3 FOXA {@itAFF 4L

FOXA i FOXA1,FOXA2 il FOXA3 % 41 A%,
SCREFR R 20 B 4% B F 3 (hepatocyte nuclear factor
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3, HNF3) . H4/NRAFIEA 209 FOXA Bk, &35
YR 2 L5 A% A 1) JFF IR 36 PR 3R 3R i A L, e k]
I, FOXA 7ERFAER & i e il 5 S Y
Khalifa 252 #F 58 % B, W 02 6 5 R 26U 9
(exendin-4, Ex-4) A3 i J0G Wnt/B % 208K 11
H, T FOXAT M3k, WD IR MR 4 & & E 1
(fatty acid binding proteinsl, FABP1) 25 i, M ifij s
/UM M R 45 B, o4 PR G A% 1 5 S ) NAFLD i
o Mefadden 2 JR38 , 77 18 VYL 1 2 BT R 9%
7% (hepatitis B virus, HBV ) F 3[R /N AR A b IR 3R
ik FOXA nl3@ i #l7fil DNA H 3 FE R ( DNA methyl-
transferases, DNMTs) [ % ik, 98 #29% # DNA HT %
b, BELIE A 5 DNA % 5%, BRI HBV 52 i, 2 B ] 4
FOXA i1, RE 34 in i 1o 1 5 B, b REAIE 2F HBV 11
DNA #5287 , N Tfii 2% fi# NAFLD Fl1 HBV Jgk
Uk, BRI FOXA A RE R IG 7 PR 4R 55 — 4

ARz,

4  EHAh FOX ZRKIRAY 53R 2 BT 4 44k

Hofth FOX Z01% A% 52 4 FOXK . FOXC ,FOXP %5l
REARUEIFET deqb, BFIE R LY ¥#0% mTORCL 55
P BE [ FOXK ¥ FOXK1 Bk, S35 Fisr
fifp KL H SREBP1 Y335 I, 3 ikl BT i iz S Ak, i
#F NAFLD 9% . Ramezani Z5'%' #F 55 il , FOXC
H) FOXC 281 HBV SR Y i 72 1Y e I 1, 78
LRI 7E X (hepatitis B virus X protein, HBx) &
PR — R Z I REHE 1, AT IR0 20 R 3 58 A0 43 Al AH ¢
MES 5. IR LB, FOXC1 7EFE4A HBV gk
Yedd v R 3k R, IR T ML AT R O B R R T
(eyclic adenosine monophosphate ,cAMP) [ FOXC1
IR i 5 HBx AHEAEH], fe ik HBV & i, 1t
AN, Holub 45 5T 38 & B, 7618 1 7 80 4% o 73 %
Je Fh FOXP 1 FOXP3 YRk KR, 4 1
JITIR , 388 FOX G5 I AE T 27 Ak h & #E5 T2
(A2 HE 1 L AT BE R 4 J5 100 14 B 3 4 LR 8L i
FOX ZEHEAE HE I 21 4 A 9V T S AL &l 1 e
Ro
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