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[Abstract] Nonalcoholic steatohepatitis (NASH) is an important pathogenic factor leading to primary liver cancer. The pathogen-
esis of NASH is complex and urgently needed for further study. NASH-related primary liver cancer is a typical representative of malig-
nant tumors caused by metabolic diseases. Understanding the process and mechanism of NASH progression to primary liver cancer is of
great significance for the clinical prevention and treatment of NASH-related primary liver cancer. This article provided a review of the

pathogenesis and treatment strategies of NASH progression to primary liver cancer , and aimed to provide references for clinical research.

EREN:F T, 0,080, W4
FIF 4B R 5 AR T AP IR s AT IR AT 5 E
. BRABEFSAZES FERFRT
Ai‘l‘i’dl%ﬁ"’%‘ b E A BT R (4

o PRASFE S F AT LARHE
JJL’\/K\W‘JL'T{-KW P ERE AR F ANy
wERMELER 2R K, PEESY

[Key words] Nonalcoholic steatohepatitis ; Primary liver cancer ; Pathogenesis ; Prevention and treatment strategy
BEARMEDFLAF, FPREF S Mﬁ
I F D RAE IR IR AT L 5 AR A

t’ ER,FEEMNLES \%i%ié\ﬂ‘aﬁ'v

e &G+ Ly a R, A& Cell Metab, Nat Commun ., Hepatology .
PNAS . Gastroenterology . Diabetes % # F| X & % i HF R . BHRZ

JH R A IR AR = O RE AL T SR R JFFoe 1 2
i R SRR REPE TR N B T PR AT 28 RORS PR AT 28
AR 09 RS 14 I8 7 14 % (nonalcoholic steatohepatitis
NASH)®, B F 2 705 2 A AT 58 AR AL RE R JF R
MEATRTT B B, i B M T8-S BUHs 19 2% A2 L A
IEAEZHT MR Fal i9iFTE A8, NASH 2 22U
JFF 8 B I o PR O R o5 SRR N B 13% ~
38.2% , R JE R LIRS K A AN S AR IR, ey
fipp DA A RS DR 2% P ) TP BN I B 114

AR E LA B R AR FEEREE LR PAR K%
SFER LT TRERERN B 424 Nutrition & Metabolism &)
E 5%, CP kR e VAR FIR)%E, Nature Communications |
Nature Metabolism Hepatology 5 #AF] FAA . E—mail: liyu@sinh.ac.cn

E&W A ERHAR LS
(2022MVDKL-K2); b T iR ER L Tig By iR
HIE—1EHE O, E-mail: pzhwenjian211@163.com

(32130047, 81925008 ) ; [ 52 4G 0 4 1111 (2019YFA0802502) ;G5 11L& 75

MTAE . (HELRY BET R Bk = 16 NASH AH G J7U & T

I B I PR 32 ﬁiﬁa@ A% NASH S 805 % 1 1T 9ea
() AR MLERIEA T 40 AT, I 4 H NASH H 2G5 & PE i
B 1 TR S

18 & s =TT O

SIRAAR 2T IR . ARFERG MR 5P T 58 (2 ot 5 A M ez 09 TR S D576 SRR ). PH R ER AR 541, 2024, 47 (1) £ 1-5.DO1: 10.3969/5.

issn.2096—3351.2024.01.001



PHREERI RS54 202448 4786 1Y
Journal of Southwest Medical University Vol.47 No.1 2024

1 NASH{R#t R & M FHE & £ H)% E

1.1 BERYE

JEJHE TC V8 A2 A kS 1 A 6 PR 3R I Rl B A &R
HOXS I A P Y R A A B AR VR o IR EE AR AR
(body mass index, BMI) % 35.0 kg/mzﬁujiﬁg%‘@%ﬂ:
JFF 35 (9 AU L BMIT IE ¢ (18.5 ~ 25.0 kg/m®) 1) 55 Pk /&5
4.5F5H, R T BMIAS B, JSCAF 104 Sk 19 i 25 £ J5E i 1
JEPPRE ) XU HE 0 2.5 4555 7 NASH i) JsU& P e ) 2
AR AR N AR R e R R R . ISR CRE
NASH 1) 5895 %20 4 20% ~ 30%'°), 1fii NASH % I
JRE 4 AT 335 60% ~ 80%!7, NASH & i 8 2 v fiT
S 1 B i B 2 IR R K 2 AR A T R AIE
PO, I NASH F8 5 MR A, 4] e JB 5 3R 1l
SREAR S ST 95 20 L 3 RN A1 I P £ 5 1 s s 4
ML o3 KB R AP R AN IE R IR T, AU
HENASH 9% J& , 1 EL g -4 B e 22 (g R, I
W LR SR AL IR F o (tumor necrosis factor—ar, TNF—at)
FE 4042 6 (interleukin 6,1L-6 ) AR A R4 H T
CAHOA N2 FENASH [ J5 % Ve -8 5 i 1) 25 o
PRICHEFI, sk, NEJHE A 5] B e S 40 B T (55
3 S RN SR W 1 (signal transducer and activator of
transcription 1, STAT-1) 515 5 5% 5 A% 0% 4 3
(signal transducer and activator of transcription 3, STAT-
3)ERIA AR HEIFIE T 40 i i i AT 4EAL e B, I
JE R MR T R PRI, HE 2 NASH 3805 & Pk
JH B B R R A ) WS BN R R 22—
1.2 BERBIZEEL

A0 TP DA TE et R R 1 i 7 R D 5 P 98 )
PR, R P I BE TR (fat acid , FA) KA 37578
Ak, 51— 2510 FTHE i R (saturated fatty acids, SFA) Fll
AN FIR R (monounsaturated fatty acids, MUFA )7
PR T JR Ao R e K Y, g i R M T R T I
£ N 1 A RE B R (polyunsaturated fatty acid, PU-
FAs) ZKF T SR 202 5 T BRI 1 J5
RNV R A o BRACIZEELD | i A M T 1) Bt
BT A T4 B AR A ) 5 e e e AR B
PIAJr T, BE BT R S BRI IO, i Z IR T
U] LA [ S AL N PR 2 b AR D) RERE 15, 5 | 20 g
P AIZE T T AR Ry Ak S 5l A A A7, e T
PP RIZEAE i i 0 & AR AER IR IR =
HLat AR b S0 A A B S5 R 9 ) ] It 58 T R
FEIRUE AR T2 B B R 240 R AR 0 R A, B
U7 PR AR S5 2 7 A T R AR, X BB AR )l T BE X
DNA .RNA FIEE [ J51 85 7 A= A 5, g itk — 2D 5 e —
A e 1 o R TR P9 8 , 1 IR A B KU Sl
TR I U7 1A P 25 285 R P B R A S R 254 TR 4o

TRTIRE , NI HE AR AR R 25 e A I IR B2 5 5 | ke
EAET, A FHF N CD4™ T 9k B 20 it () s Pk 2
2 AW IE A SR A R T IR R KR, BRI ER
LT B T BURR 5 R AT AAE S FNR ML 7 , 520l
PRI R FIAR TR AR , DTS i 28 g XU 2 e
T 7 AR 25 L B 5 e B R R G, 2 R il 2R 4
(neuregulin 4, NRG4) FOMES R S E A T 40,
BP9 0 e A= 224 R AR R LR ST 40 i 2 1)
Z L AL 22—, i 2k 5 0 S RE SN 4 45343
SRR F IR AR AR S AR SRR A i A K AT
B T IR AR Y 2R 3G FHs 2B AR XU o
1.3 1B MHERIE

NASH fE & JFFE ) PR AS B 1 JH- 20 B g e 0 AR
Hb, 18 PR JAE L e L EE EARAE . 2 JE B NASH B B
BRI AL T-18 M A S PR v A M 25 7 A K i
S8 PR AR P S B, X Se W) 5 AT DA DNA &
A ST, IR R PR 5 AR | i S BoE AR, ibAh,
P 9 RE 25 T BUIE P20 it &5 s/ L JHFBEAE A2 40
RN, X LR AR oy kg R0 BUR RS . B
¢ % B NASH 7] LS CD4* 1 CD8* T 41 i (4 D1 g
IR 0 AR R R R BRI X R P SE T -1
(programmed cell death protein 1,PD-1) [} 5 17 Y7 4L
SR02201 g JEORE T BUR 20 B A AR 2R R T
WL R U A0 B R A AL S KR
7, F T L 1 S RE X I G 5 A 1 5 e B
J g BEARTEIR T NASH H G 98 i) 75 B4 1) 6 1
PLRIBIT
1.4 BFEF4E{vFnpTRE{L

JHASE A 2 J TS JHF i o e i DL %) L A T i
& NASH & Ji , BR AR5 28 L0 JH- 4t FfaRr 28 et 47 , fi
5 40 M J 52 R AR B T MUE &2, O3 Wb i Ak TR
OPN F5 25 [, W00 T bR 200 B, 412 a2 JH O 1 2F Ak A
21 A A AN AL 1) SR 2 2NN 2 T 350 A 1Y) 3
T HIPIRE R i 25 RS VS TE RN L, E N4
Jon P98 R 5 A XS 2) [) s, 2 2 Ak R £ 1) I 20
Ao AR, A AR R Il R A4
T ZEL , DA T 1 A0 JF R 1 £ XURE DL, R A Ak A
Rl £ 2 IO 35 L 0 1k AR 5 PR R B0 I I
PRS00 JFE IR 2 2B 2T AR RN RS AL 25 30— A0 TR
DI REEAY. , I I 8 A 25 LN S S B0 R 2, o
AN Re RO R LA . FRIL AT DL, Gfar TR 2 4
b AL 5 NASH AH BLAR #E A X A PEIE PR 72 3
5 IV £ AL A0 T BE A KT 18 A 36 T NASH AR O i 19
MRS
1.5 BREH TS

NASH T2 NP5 Z L5 DE AN pH Y SE
T 325 R AR R AR, 3900 NASH 5% 46 8 1 X



VIR BERIR= 4R 20244F 5478 B
Journal of Southwest Medical University Vol.47 No.1 2024

W0 JEWTHTIS BRI AL HiS 2 R , 2577 A K i
AR A, 7 R ARAE IR Th 2 , S BUML I pH T R, e
A1, R TR G5 RO B ORR VORI T A
PR B S MAE , FE 00 AR A RRAE U b JE e, 48
T B R AR B 1, SRR R S R R
M2 NASH BOFEEEEAL , HE— 2 AR A A2

2 NASH xR & T ERRSEREE

21 REFEENEFAN

JE 2 NASH 9 = ZLfa R & 22—, Il > 1R
iz 8 2R SR R S EURRE R E K R KR
B ) A2 3% 7 s 8k T8 N ASH AH G Ji A 1 JHH8E 1Y)
WEITE . RIBRE RS IRE RS 1L-6
FITNFo B 3K, 3005 % 56 F ChREBP, 75 55 i JIF
FTE I, A 28 JH 968 1 & AR A BRAR A ] DA il
IR AR N AR R I AR | A A AR
HHIABET, RH NAFLD 8 5 42l A s ik,
X IBEFE AR O M A8 IXUSS: g b L A AR et 28 £ | I AR
JHE PN R D5 2 s R 45340 7™ o R 4R A AR A el AR
FHBS TR, 35 77 B OB >0 B TRl NASH J¢
NASH AR AW, . o — 5 T, 5 il AR AT L)
I/ B D A R DY I A B AR B, DA B RN IR T
NASHP® 38 24 {432 3l n] LTS Bsi e A g 3 o 1ok |
MR A S0, DTSl FAY T NASH™ 32 st fg
3 o A S A M 2R R TR, 3 B & A BELIBTAR
9 (R AR , T 7 NASH AH G 1 & A=104 j 1)
— TR S AR 4 R AR RE 2 h DL BRI RLE
oIy ] SR B VAR A R 1 & AR NASH 24 I
PG ZFELIT R BN , 54206 > B VIR 5, A RE B4
N FNRE T THFEPA D 7 ] i#E 47 T2 BT NASH i — 25
K T M IR I e i o
2.2 BYIRYT

0 NASH 850 & M 88 B9 DA, ol DR FH 6T
NS TIRYTY o DA 4o R C e E R E S
UL AT LA B b 30 7= A DR I 4 0 £
A SERER , IR NASH [0 G 06 A5 s 2
BRI < R dor IR S N R oy 5 SO A e 5 25 8 R T
P 1 I A0 %o Jle &2 2R ) AU, A1 1 A 2 e AR
FUE e i G B, AT sk 20 g Uy 6 JHF I v iy R BEL DBy
NASH [a] g 55 A BERR 24400 < b T T 2R DRt &%
KR 2590 T LA REAR A B 7K ~F- , 920 g i 4 I v g 3
S, DT BELWT NASH (] T4 9 2 ARS8 A4 55 . vp
P4 = B A 3 50 B A8 1897 NASH A A [A) 72 B2 1 97
B IR T LAV I 98 i AT 4 A SR, 12
T 440 AR R 52, DT BH BT NASH [ 9 1) 2%
AT AR I B2 S A BT X NASH Jr 5 | /i 1) 45 Fh
U ZE LA 13697, BTSSR 6= BT NASH

R i e P IR R AL 2
2.3 £k

Bifi 45 %F NASH A TR A, AL Wia )7 A B AR K
A, B F SR LU LSS, i FI69T s L
21 4 41 i K T (fibroblast growth factor, FGF )51 41
Jitg A= K H 7 (hepatocyte growth factor, HGF )P4 | i 24
DK AT DA S 4 i3 s FVE 2, SGE IS A . 17
AR IRYT A e A TR S AE S 7 A
TE TR DR I 3 R IR BE R B S, D N B R R
R, DT s S I 502, B R AR 15 367, an
PPAR sl 710 X 52 (A3 2l 300145 | X e 25 4 v] LA
P RR T ERACH , WD BRI 7 AR 3R DT i3
NASH. JFZIRYT, FZE 0T DL R 30 i ifn /I 3 A A
A4S PR R 20 A 5, D P e A i FREF 4E A, , M 4
FENASHP, (HASHERERGE, HANX S YRaY Tt
THIFEHBEL, MR 2N T NASH B RIAS 7

TE_ L3R A A g b AT LAJE 0 e Ry T
Tt , AT AT NASH 40259 . I, TR
NASH I 254 I A P BT i J2 172 A NASH ) 5451+
AT, BB f e A= 0 46T, Wa il il s ARk
-, ik NASH [ aEJE

3 INEERE

NASH C 2818k i e P B 2 = REUR N &R, |
RO A2 B KEESS TAEA MEAM, (H M T NASH 1)
W B A B FRAG A SRA E , PR LI PR I2 R
{PSREAR . Bl 23 % NASH () 0L FE BE B A0 H2
AT B T o R A A 5 O 5, SR AR R Y
BT, [RIBHEERG 2 X NASH & L] 5 25 Py 80 5 i
AT S FEAN AR 5 —HE 25 R A R
G ST BT 25 4 46 5 NASH , BH Wb 5 1) 58 %% 1 T 98 14
.

4 SEER

[1] SUNG H,FERLAY J,SIEGEL R L, et al. Global cancer statistics
2020: globocan estimates of incidence and mortality worldwide
for 36 cancers in 185 countries[J]. CA Cancer J Clin, 2021, 71
(3):209-249.

[2] Global Burden of Disease Liver Cancer Collaboration,
AKINYEMUU T, ABERA S, ef al. The burden of primary liver
cancer and underlying etiologies from 1990 to 2015 at the global,
regional, and national level: results from the global burden of dis-
ease study 2015[J]. JAMA Oncol,2017,3(12):1683-1691.

[3] HUANG D Q, SINGAL A G,KONO YK, ef al. Changing global
epidemiology of liver cancer from 2010 to 2019: NASH is the
fastest growing cause of liver cancer[J]. Cell Metab,2022,34(7):
969-977.¢2.

[4] CALLE EE,RODRIGUEZ C, WALKER-THURMOND K, et al.
Overweight, obesity, and mortality from cancer in a prospec-
tively studied cohort of U.S. adults[J]. N Engl J Med, 2003, 348
(17): 1625-1638.



as a Sexual Dimorphic Disease: Role of Gender and Reproduc-
tive Status in the Development and Progression of Nonalcoholic
Fatty Liver Disease and Inherent Cardiovascular Risk[J]. Adv

PR BRI B4 202448 55478 1M

4 Journal of Southwest Medical University Vol.47 No.1 2024

[5] SCHLESINGER S, ALEKSANDROVA K, PISCHON T, ef al. Ther,2017,34(6):1291-1326.

Abdominal obesity, weight gain during adulthood and risk of [24] ZHANG P, CHEN ZM, KUANG H, et al. Neuregulin 4 sup-
liver and biliary tract cancer in a European cohort[J]. Int J Can- presses NASH-HCC development by restraining tumor-prone
cer,2013,132(3): 645-657. liver microenvironment[J]. Cell Metab, 2022, 34 (9): 1359-

[6] YOUNOSSI ZM, KOENIG AB, ABDELATIF D, et al. Global 1376.¢7.
epidemiology of nonalcoholic fatty liver disease-Meta-analytic [25] EER, 2N . AR HENR I R 2RI g R 0. 52
assessment of prevalence, incidence, and outcomesr[J]. Hepatol- JNEEZ4,2022,46(2):182-184.
0gy,2016,64(1): 73-84. [26] PFISTER D, NUNEZ NG, PINYOL R, ef al. NASH limits anti-

[7] YOUNOSSI Z M, STEPANOVA M, NEGRO F, et al. Nonalco- tumour surveillance in immunotherapy-treated HCC[J]. Nature,
holic fatty liver disease in lean individuals in the united states[J]. 2021,592(7854): 450-456.

Medicine,2012,91(6):319-327. [27] LAWAL G, XIAO Yao, RAHNEMAI-AZAR AA, et al. The im-

[8] Lo, ke, s, 55 ISR S EH T T 56 munology of hepatocellular carcinoma[J]. Vaccines (Basel) ,
FRETIF T R [0]. R Be BE 7 Sl PR , 2021, 18(7):876-880. 2021,9(10):1184.

[91 POLYZOS SA, MANTZOROS CS. Adiponectin as a target for [28] MA FG,LIU YX,HU ZM, et al. Intrahepatic osteopontin signal-
the treatment of nonalcoholic steatohepatitis with thiazolidinedio- ing by CREBZF defines a checkpoint for steatosis-to-NASH pro-
nes: a systematic review[J]. Metabolism,2016,65(9):1297-1306. gression[J].Hepatology,2023,78(5):1492-1505.

[10] BERTOLANI C, SANCHO-BRU P, FAILLI P, ef al. Resistin as [29] RN, ZBEA I SRE AT RONR SIF R L A X AT
an intrahepatic cytokine: overexpression during chronic injury WFSEE R[] FR ARG 7425, 2014, 22(2) :156-158.
and induction of proinflammatory actions in hepatic stellate cells[J]. [30] BAGLIERI J, BRENNER DA, KISSELEVA T. The role of fibro-
Am J Pathol,2006,169(6):2042-2053. sis and liver-associated fibroblasts in the pathogenesis of hepato-

[11] XU A, WANG Y, KESHAW H, ef al. The fat-derived hormone cellular carcinoma[J]. Int J Mol Sci,2019,20(7):1723.
adiponectin alleviates alcoholic and nonalcoholic fatty liver dis- [31] SVART M, RITTIG N, MOLLER N, ef al. Soluble CD163 corre-
eases in mice[J]. J Clin Invest,2003,112(1):91-100. lates with lipid metabolic adaptations in type 1 diabetes patients

[12] PARK EJ, LEE JH, YU GY, et al. Dietary and genetic obesity during ketoacidosis[J].Journal of diabetes investigation, 2018, 10
promote liver inflammation and tumorigenesis by enhancing il-6 (1):67-72.
and tnf expression[J]. Cell,2010,140(2):197-208. [32] CERVANTES C E,MENEZ S, MONROY T J M, et al. Clinical

[13] GROHMANN M, WIEDE F, DODD GT, et al. Obesity Drives approach to a patient with an acid-base disturbance[J]. American
STAT-1-Dependent NASH and STAT-3-Dependent HCC[J]. Cell, Journal of Kidney Diseases,2021,77(2):A9-A11.

2018,175(5): 1289-1306.€20. [33] SAITTA C, POLLICINO T, RAIMONDO G. Obesity and liver

[14] ZHOU LN, WANG QC, YIN PY, et al. Serum metabolomics re- cancer[J]. Annals of Hepatology,2019,18(6):810-815.
veals the deregulation of fatty acids metabolism in hepatocellular [34] DONNELLY K L, SMITH C I, SCHWARZENBERG S J, et al.
carcinoma and chronic liver diseases[J]. Anal Bioanal Chem, Sources of fatty acids stored in liver and secreted via lipoproteins
2012,403(1):203-213. in patients with nonalcoholic fatty liver disease[J]. J Clin Invest,

[15] ISMAILIT,ELFERT A,HELAL M, et al. Remodeling lipids in 2005,115(5):1343-1351.
the transition from chronic liver disease to hepatocellular carci- [35] BRUNNER K T,HENNEBERG C J, WILECHANSKY R M, et al.
noma[J]. Cancers (Basel),2020,13(1):88. Nonalcoholic fatty liver disease and obesity treatment[J]. Curr

[16] LEWINSKA M, SANTOS-LASO A, ARRETXE E, et al. The al- Obes Rep,2019,8(3):220-228.
tered serum lipidome and its diagnostic potential for non- [36] AKHLAGHI M, GHASEMI-NASAB M, RIASATIAN M. Medi-
alcoholic fatty liver (nafl)-associated hepatocellular carcinomaf[J]. terranean diet for patients with non-alcoholic fatty liver disease,a
EBioMedicine,2021,73:103661. systematic review and meta-analysis of observational and clinical

[17] LI XJ,LI QL,JU LG, et al. Deficiency of Histone Methyltrans- investigations[J]. J Diabetes Metab Disord,2020,19(1):575-584.
ferase SET Domain-Containing 2 in Liver Leads to Abnormal [37] MOOSAVIAN SP, ARAB A, PAKNAHAD Z. The effect of a
Lipid Metabolism and HCC[J]. Hepatology, 2021, 73 (5): 1797- Mediterranean diet on metabolic parameters in patients with non-
1815. alcoholic fatty liver disease: A systematic review of randomized

[18] HALL Z,CHIARUGI D, CHARIDEMOU E, et al. Lipid remod- controlled trials[J]. Clin Nutr ESPEN,2019,35:40-46.
elling in hepatocyte proliferation and hepatocellular carcinoma[J]. [38] GUTIERREZ-CUEVAS J, SANTOS A, ARMENDARIZ-BOR-
Hepatology,2020,73(3):1028-1044. UNDA J. Pathophysiological Molecular Mechanisms of Obesity:

[19] GAO QZ,ZHANG GJ,ZHENG YQ, et al. SLC27A5 deficiency A Link between MAFLD and NASH with Cardiovascular Dis-
activates NRF2/TXNRDI1 pathway by increased lipid peroxida- eases[J]. Int J Mol Sci,2021,22(21):11629.
tion in HCC[J]. Cell Death Differ,2020,27(3):1086-1104. [39] LhFEEkE, Bk, MmN . m Al B @ Esia TR

[20] MA C,KESARWALA A H,EGGERT T, et al. NAFLD causes se- 75 P JF 975 F 50 0 e (0], b [ Bl R e e R, 2022, 41 (4).
lective CD4 (+) T lymphocyte loss and promotes hepatocarcino- 304-313.
genesis[J]. Nature,2016,531(7593):253-257. [40] LONGO M, MERONI M, PAOLINI E, et al. Mitochondrial dy-

[21] P&, 5 4 . B A ST DISE Z (AR (PPAR) a 7 3F namics and nonalcoholic fatty liver disease (NAFLD): new per-
RGBSR IT 0 AT S 5= 1 PPAR - S TR [T]. AR AR spectives for a fairy-tale ending? [J]. Metabolism, 2021, 117:
Z475,2014,22(9):718-720. 154708.

[22] ZHANG FF,HU ZM, LI GP, et al. Hepatic CREBZF couples in- [41] SARAN U, GUARINO M, RODRIGUEZ S, et al. Anti-tumoral
sulin to lipogenesis by inhibiting insig activity and contributes to effects of exercise on hepatocellular carcinoma growth[J]. Hepa-
hepatic steatosis in diet-induced insulin-resistant mice[J]. Hepa- tology communications,2018,2(5):607-620.
tology,2018,68(4):1361-1375. [42] BAUMEISTER SE, SCHLESINGER S, ALEKSANDROVA K,

[23] BALLESTRI S,NASCIMBENI F,BALDELLI E, et al. NAFLD et al. Association between physical activity and risk of hepatobili-

ary cancers: a multinational cohort study[J]. J Hepatol, 2019, 70
(5):885-892.



VIR BERIR= 4R 20244F 5478 B
Journal of Southwest Medical University Vol.47 No.1 2024

[43] ABENAVOLI L,GRECO M,MILIC N, et al. Effect of Mediterra-
nean Diet and Antioxidant Formulation in Non-Alcoholic Fatty
Liver Disease: A Randomized Study[J]. Nutrients, 2017, 9
(8):870.

[44] XUz, S0, &5, 5 N EIKiAT T RS PRI TR
1E FABIL ) B BIF 5 2E e (9. v AR T HE 9 2% 5, 2017, 25 (6):
473-476.

[45] BEAZEC My T R 2GWITEIR T AREIS AR AT A P R PE R .
TR I5245,2022,20(7):166-168.

[46] COLAPIETRO F,GERSHWIN ME,LLEO A. PPAR agonists for
the treatment of primary biliary cholangitis: old and new tales[J].
Journal of Translational Autoimmunity, 2023,6:100188.

[47] ST, A, FHE, 5 AR AR I T Vb BT 5T
BERRD] HPUESE SR, 2021,31(2):188-192.

[48] ZHOU M, LUO J, CHEN M, et al. Mouse species-specific con-
trol of hepatocarcinogenesis and metabolism by FGF19/FGF15[J].
J Hepatol ,2017,66(6):1182-1192.

[49] CUI A,LIJ,JIS,et al. The effects of B1344, a novel fibroblast
growth factor 21 analog, on nonalcoholic steatohepatitis in non-
human primates[J]. Diabetes,2020,69(8):1611-1623.

[50] FRAU M, FEO F,PASCALE RM. Pleiotropic effects of methio-
nine adenosyltransferases deregulation as determinants of liver
cancer progression and prognosis[J]. J Hepatol, 2013, 59 (4):

830-841.

[51] BEHARY J, AMORIM N, JIANG XT, et al. Gut microbiota im-
pact on the peripheral immune response in non-alcoholic fatty
liver disease related hepatocellular carcinoma[J]. Nat Commun,
2021,12(1):187-187.

[52] {HfRaE, FGIR: , RuEf, &  E Rl /A AR a1
[FHRIIATT SIS []. R E 2 RE S, 2023,26(6):742-748.

[53] QIU YY,ZHANG J, ZENG FY, et al. Roles of the peroxisome
proliferator-activated receptors (PPARs) in the pathogenesis of
nonalcoholic fatty liver disease (NAFLD) [J]. Pharmacological
research,2023,192:106786.

[54] BEEV, dalt, XUpir . ARG BRI T 20A T R i
SR EXR[I] AR N GE LA, 2016, 24 (15):2289-
2297.

[55] ZAKIM Y W, ALHASAN S F, SHUKLA R, et al. Sulfatase-2
from cancer associated fibroblasts: an environmental target for
hepatocellular carcinoma? [J]. Liver Cancer, 2022, 11 (6):
540-557.

(FlzzhsR: )

(s H 3:2023-05-29;; (&1 H 1:2023-10-08)

(AR ERKFZHEN2024 FEHHERNELHE

(BHEARFFR)AZERFHAE R € L5
MESE NIIATFEATHGESRESTFZRAA, P
AR A AR . KA ARA R, AF R ER
M BT HLTEA AR 2 AR S R HB AR 28
AERRIFE FRLIE BRI ABEFHR ER
EFXHR HEEFHR HFHRE FEF GZRE,
2024, R ek 4 R ARDPFI R G, LAFHIEE AL
FRARAARSEL L AF LG ERR, ) ZIEEFR
it EFE RN A L SR E R R oy B3, H
EAe T 2024 5 2 M F LN A, @e B ASMER ., HAE
X ELEEREZREIA, FREABTF . FF.
F Ao

(AEERKZEZER)2024 FEHRERNTRH

e RN

13 Ak o

24 i e

34 LSV

4441 OB IAE FRERA
5 R [N VN

614 BEA A N 530




