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Research progress on molecular mechanism of traditional Chinese medicine against
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Abstract: Non-alcoholic fatty liver disease (NAFLD) is a major form of chronic liver disease in recent years. Its main clinical
manifestations are insulin resistance, lipid accumulation, oxidative stress injury, inflammation, and fibrosis of the liver. The
pathogenesis of NAFLD is not fully understood, and there is a lack of effective drugs in clinical treatment. Currently, the clinically
recommended therapeutic regimen for NAFLD is mainly to change living habits (including diet structure, work and rest schedule, and
exercise mode, etc), supplemented by drug therapy (including insulin sensitizer, antioxidant, lipid-lowering drug, and liver-protecting
anti-inflammatory drug, etc). However, due to its single composition and clear target, western drugs can only improve some indicators
for the complex metabolic diseases such as NAFLD, and also produce some side effects (such as elevated serum transaminase,
gastrointestinal discomfort and increased liver burden). Traditional Chinese medicine has the advantages of multi-target comprehensive
treatment of NAFLD. Compound traditional Chinese medicine, single Chinese medicine and its active components against NAFLD
were summarized and analyzed from the aspects of lowering blood lipid, anti-oxidation, anti-inflammation, anti-fibrosis, and
improving insulin resistance of the liver, so as to provide reference for clinical diagnosis and treatment of NAFLD.

Key words: NAFLD; compound traditional Chinese medicine; single Chinese medicine; active ingredients; molecular mechanism; insulin

resistance; oxidative damage; fibrosis

ks HEA: 2020-01-26
EEWH: WHLEEARHL I E (2016ACA140); #H ¥ Rt & FQIFHE SR I H (201610512001
BN 8 M (1992—), J, fild, WA FAPALAIE, Tel: 13627206238  E-mail: 201711110120933@stu.hubu.edu.cn
“EEMEE B B Tel: 13971286809 E-mail: cyl01610@qq.com
Btk WiERRAE SR, W,  #aR, #5055 AR L. Tel: (0717)612378007  E-mail: wwh@hubu.edu.cn
#EH S XEm (1990—), L, Mt B AT ZAZE. Tel: 13986028744  E-mail: liuyayhubu@qq.com



* 5084 - (X ]

Chinese Traditional and Herbal Drugs 25 51 % % 19 3§ 20204 10 A

W HE YERG BT 9% (non-alcoholic fatty liver
disease, NAFLD) =& —f 5k & Z#PT Cinsulin
resistance, IR) gt AL Jj JBAH G (1) AQ RS 407
P, oo ORI 5% 28 it 6 A/ B A i
PTG R AENEI AEPE . ARYE NAFLD 555, AR
PSR R A RRE N NLF4EAL, ¥ NAFLD
53 B Al PR A RS YR JIE 7 I (non-alcoholic fatty
liver, NAFL). JE{ERSPENENI AT % (non-alcoholic
steatohepatitis, NASH) 1 NASH #H <M JHfifl {t
(hepatic cirrhosis, HC) [,

Day 7£ 1998 “E#£H ) “ —ik4T#” & NAFLD
R & 2. o “HIxdTE” REE
FEAE R G A o SRR, S BRI P A
P R BB RS I, ZRET R R AR IRAT
AL b, EANE. BT M3 Cendoplasmic
reticulum stress, ERS) A1 ¢ P4 4 Jifg K] 745 3 [F)1E H
FEUFAM KA RIE . IR 4ith . BARFH
NAFLD KRRz 0822, (HH i e i K]
L2 IR,

T “ 487 Sl GiE ke NAFLD K4
RIEHER 7 AR BEAS 5 7 TALH], BEE W SRR
A, KIE NAFLD kA4 K A B0 A%
%, XSO R (Al BAR S ARk, 6
U E AT, B “ 2 ATHE 7 FU0aE R 4
5Bl IR 7& NAFLD K €79 NASH [ E 2 AZ, *f
HEFFIE B SO S RE RIS @ S 8 R 2L
IR 2= FRAR M 2 2 M R UM IR 7 g e e e 4
A5 A1 JE G 107 53 ARG I, LR 8 MR TR 2 A0
e B R IR (A & BT AR IR Bobr A ot Ui 25 i
TR A T AR IR AT PR, DR i 1 S IR 7 PR
TERFIE B AR o ZobiAR7E S8 A0 K 207 B R W R I 22
FEAE T BG4 (reactive oxygen species, ROS),
I8 ST AL R L, A RE . AR4EAL DL
WHESE . it 2 B B IR TR « ROS FA Sk A -t
AL IR HIRAE, WHIEEAT 2 2 4T
T RGBT . BF TR I LR IR i EE R CUnkRAE
BRI MBEARTREAR G, M. Ui o HE B 55
IR 25 IR A KB, B ELHEER2 T NASH (14X
IBG, WSS AR TR R R B, FE5E %
FhIRER 7, SEUH4IMHC. BT IR 4, H
FRidF . AU I ARE . 2RI A AR ST T e
BB A%, Sl AR AE . T H NASH 1
RAESHNEIEDNE 2 IBIF R IR, &K

i Bk ok R R AL AN ik v i s 2 DD AE SR i
TE I A B IR g D R Ok T 2 T EOIE T I 2 4R
AN TR B FHIH7 . 1Bi% (U0 Patatin SE6%
NERg L5 M3, 3 22 PE. 2 BURE IR R L5 AIFR
BRI 2 A M NASH 5y 8 A B e mm

H A i 7C 8% NAFLD HIELENGIT 254, IR
e TT RSB ARG T (SR B 45 S51E R
WfE], &S NEEE) A, PLZAST (R
By RGO WAL PUEEE) dl. TS
FoR s B —FNEE p B3R, X T NAFLD X Fh & 24 1)
AR, AR R gedeg i fats, a4t —
e RN R RN CAniiE BT W B A& A
FAEINESE) . Ik 2541 NAFLD HIWHFE (RS
BEILG . PLEfl. PR PRer4edh. o IR S505 )
HBORERIRN . T2 288 LA PEIEYT NAFLD 1l g
ST T2 ) — ML R0,
1 A REERILE

NAFLD 2R, TEZREARET
“HMET CRIRT R PR IR ST, W
JLH NAFLD ERA S MUFIE . RS HLA5E ¥
PONZEIE AR ERIE . S BRI 5 e PRl
BEIRTT I 2 ABR I . #50 Ahd, TE IR
Ry 0,
L1 ERATRERR

1 R A5 2RI 5 0 45 13V I FHH A R 7 T A
I IH] NASH KR AN kuffer 4
kB #4#5 p (IxB kinase-p, IKKB). #Z# 3K T «B
(nuclear factor kB, NF-kB) p65 mRNA #l1 IKKB.
p-IKKB+ NF-kB p65 & 1K Z%f# NASH.
1.2 &L

Rz AT LR IR & MR IR NAFLD /) U
JUE {2 S AL i 40 B €4 3% P450 2E1 (cytochrome
P4502E1, CYP2E1), JFWKE P 2 b Sk fh fg
AR, RN Rz AT Re il e A REEOR BT R
NAFLDI,
1.3 BAFE

AT HU AL SEEE 7S TS R
TARIRTRH NASH K BFFIE % B 7 HH oG 2
(nuclear factor erythroid 2-related factor 2, Nrf2). [ig
FAIEJFE R (quinone oxidoreductasel, NQOI1). Ifil
ZLEMEME-1 (heme oxygenase-1, HO-1) & A
mRNA Fiki, RYEERTZ UL S HGEZ
A7 REIE T B Nrf2/ARE {5588, SeiElh
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N, TS BB G NASH BIFEFUST; k2 HEA
H iz R T = AR IR 1 A 7 PR SRR 4 2R T
B 24K 2 (Adiponectin receptor, AdipoR2). id4K
BRI FE IS 244 o (peroxisome proliferators-
activated receptors, PPARa) )14 oot JH I JIg s A2
pEnel,
1.4 LR

RIS TRl RE2 I Y kB Bl B (IkB
kinase-p, IKKB) /NF-xB AHl%s 1k £ K K 7 -p1
(transforming growth factor-B1, TGF-Bp1) /SMAD 15
5 i 5 I I N AR A I ORE OG JE TR 1) 3R 0 SR T BT

NASH FJH A 446071,
2 BIRPETEMNR S REERE

iR bR 253697 NAFLD B —EJr 2. MWH
PR L RE, Bivh NAFLD # W h 25— a
TEMLACHS . BRAFRAAD. S, 2R k.
FEHFEAER, HRZHZMnf e S, k. gk
W WS REESNA. 1 . B, K.
SIS AIF T AR R W — 1 24 K FLE A B o B G
IR, VAR Prs. PUAMSEIER . K Lkd 2t
RO RRIT IR BRIS . TSR, =mE2R. AEAEE.
My KA AR, WK 1.

%=1 38J7F NAFLD W25 B HEMR S

Table 1 Chinese materia medica and its active components in treatment of NAFLD

TEYERES 25 RN RS

R LRSI R A RE R TR T R RIRTEER . ATEATER: ke S Bk SR

R PN ON NN NN ]

e RS, W R K KBIK CEIER: BB bt/ R

=ik ABINS B Rbiy AB B Rgs HE/H R S/ HT, BI524- LRGN AL 23-ZBETE
W Bs B S R

ERIITES BB BB HOEVNEER AR 1)

g FIE LS/ R OIRHE: A/ AR, RR/EmR. A EEE: JEAAEAN . RIRRRER

HoAth FOEIFOENE: SHBTMR B WK TSR TE; IR T/ %R T L%

21 FH NAFLD.

211 ZURERTE SRR RGN g
YRR, WEFEUE B AT S R ACE . BT, Bt
R PR, TORERR . RG] . QURE
SRR AT DAREAR 2 ZOHE % & I AR P i O B
FHF R A ) e IR SR BE R F- o (tumor necrosis factor-a,

TNF-0). NF-xB (& F3KIEH PPARy. CYP4501A1
mRNA FIFRIAS; 28 i i 2 3 ] DR = R Tl
MRIRHT NASH K BRHE b [ B i 15 o fh s & 8 1c
(Sterol Regulatory Element Binding Protein Ic,

SREBP-l1c) . Bx/KW &) N s 45 & H A
( Carbohydrate response element binding protein,

ChREBP) . Z B4l A AL B (acetyl-CoA
carboxylase, ACC). f#liMt4ily A ZiEAEE-1
(stearoyl-CoA desaturase 1, SCD-1). A L4k A
(malonyl CoA) & [ mRNA /KF, F A EEbs
NeJBE 4% #5 1 (carnitine palmitoyltransferase-1, CPT-1)
HAM mRNA 7K-FI9), B Z s 2 1 mT Aeadad i
TR AR, et S A SISO ST [ MR IB ST

212 HER BREFE-REEHEIER, AA
U PUAE. PUREE. DU PR SRR A
G P ETEN, RE R T LIEIC ob/ob /N
NAFLD fHE A5 & A < 5 (5] SREBP-1c. Jig s
IR Al (fatty acidsynthase, FAS). 3-F23& 3-HL %
T ERAHNE A E 5 (3-hydroxy-3-methylglutaryl-CoA
reductase, HMGCR) (1] mRNA Fl1 % 5E K- TNF-a.s
IL-6.IL-1B ] mRNA KA &, £ HE Z X NAFLD
(PRI 1 AT R LA i S5 BRI 28 S AH DG 2 A
RIA A DGR, H B 0 T d e Y T B O A
(Protein Kinase A, PKA) /MiFL3N¥)HE 05 2405
1 (mammalian target of rapamycin, mTOR) if
SRAC I H T ORI AZAIR 75 3 1) HepG2 HJfLIY
JIE 5T HERR 2,

213 HEFHE METELSE TR EZEEENS, A
PRI FIRES T MR PT 2 S4B . HET-HmT LA
i AMPK 75 R 7 & AR G FAS. ACC A
k4T A (Malonyl-CoA) 12IA KR 7 JFFIE Hh it
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RN, G% KUK NAFLDR2,
2,14 JpRETER JRRETE R O A R A — R R
Wlknit, HAEARRSEAEE. T
DA E o = i B B 5 3 80 NAFLD K BRI A
p-AMPKa 1 AMPKo mRNA [IRiEE, F£UEIE
AMPKo A HER e IHE 23 NAFLD Higitz —2l,
2.1.5 AjZAF AJATRATAM EBEIEMERS 2
—, RS R EY, GhiE bR
P BUImREZ P ER . BT AT 245 AT DL
REE IR S 1 NAFLD K BUT4148 AMPK
TR ALK, S g o3 & Al DG Rl SREBP-1¢. FAS
mRNA REEP; X TR B IRE 751 NAFLD /)
B, A7 24 AT DA T HG T U IR 5T A I A O R A
SREBP-1c. FAS. ACC. PPARa. Ft3E4#MF A &1k
fi C(acyl-CoA oxidase, ACOX). CPT-la, FIifH
[ B A A JS 3 I HMGCR . iK% 5 iR 8% 1 52 4k
(low-density lipoprotein receptor, LDLR), HH[&| B4
HIAHRIE R PPARyY. i X 5244 (liver X receptor,
LXR-a) =R F A G iEE A A-1 (ATP
combination box of transporterl, ABCA-1), fil|H#
AR U A D 5 R ol I s 1t X R R 2 . (PEPCKO)
1 EIHE-6-BE RS (glucose-6-phosphatase, G6Pase),
T RAEF R FEE TNF-a. IL-1. IL-6. A% 40
Btk E T 1 (monocyte chemoattractant protein-1,
MCP-1) ff] mRNA FRiEPS; AG251 ik AT g i i fi i
ROCK/NF-kB 1815 2435 e JIH 2] e v I A0 £ 4 77 1)
NASH A R 1261,
2.1.6  BkrEIWIIEE Ak I I R A 0 2
EY, BAEBRARIE. BE. REPH. Drig
SGAER . BT R IR IR AT DA 2RI V0 5
S R AE /N BRUFFAEAZ 9 Nef2. HO-1. PPARa.
PPARy HJ&IELL K ACC. AMPKa. AMPKB il AKT
B RR Ak, Bk E BB 7 36 T LA 58 2404k 3T3-L1
A Nrf2. HO-1. PPARa. PPARy. p-ACC.
p-AMPKo. p-AMPKP #1 p-AKT HI£ik, £k
W T ReIEE P . P AESEE R s
NAFLDE],
2.2 R

K AAERIEME. FFESE. BREEEE
R, 5Tl NS A& EERTE. KR, KH
i R R S I S A2 R I R e PR R . R AR TR
TR H RPN AT NAFLD K SREBP-1c
S BRI IR )5, 358 CPT-1 ERIE, s iE

AR E, K3 FRIE AT 2 i K BRUFHIE ERS MU 5
SR B EAKRM (unfolded protein response,
UPR), @it ERS-SREBP-lc i&fFikss FhEis 31
NAFLDP8; eAh, Ko 20 45 /45 1 2 A
i (calcium/ calmodulin-dependent kinase kinase,
CaMKK) i AMPK, i mTOR A1 P70 #Z k{4
S6 ¥ (p70 ribosomal S6 Kinase, p70S6K). K
% f L@ & CaMKK-AMPK-mTOR-p70S6K-
SREBPI1 155 8 I A7 ek AL AR i A2 VER. SCHiRk
T8 KB IR AT DL A ) e R B R
NAFLD K toll F£524%& 4 (toll-like receptors 4,
TLR4) . #8474 K T (myeloid differentiation
factor88 , MyD88) . & & ¥ M A & 1 6l
(Cysteine-rich61, Cyr61) [JFKiA, ZZfiE NAFLD K
B ZEL AL ) A LT AT AR S IR AR B 5 31
NAFLD K 5 HEAE 5 5 Bt 9% 36 [ SREBP-1c.
ACC HHAKIE, TrmllgFis xR PPARa.
CPT-1 K [k, P&k NAFLD K iR IL-1B.IL-6
KA, RO B My T DTS S 1 755 IR 53 & B A8 E I
N R¥ETT NAFLDB,

2.3 EfEE

2301 HEEH  EEHRMEER PR B R
W — RS, BA ) IESIE . AE iR
IR BEREEER  WHF0RILs5H T LRI =i e
e HEL [ B PR B 15 5 (1) NAFLD K BR 498 R A DG 3 [A]
MCP-1. TNF-a, £F4EAAHICHEE T 2R R (collagen
type I, COL-D. o-"FiFNEIEH (a-SMA). #%
A= K K 7B (transforming growth factor-B, TGF-B)
mRNA [k, 3R LAl /I Bl R o A S S i
AR IFE R A A AL -2 (cyclooxygenase-2, COX-2).
CYP2E1 Fl p-INK (2 7K, $E7nsE 54 ] LLd
T ELMT INKC 8 3 B 21970 2 AN AT A 21 3 i
Bk = (MCD) IR 55 NAFLD /MR, 3
X ] U@ #%) SREBP-1c FAS, #% PPARa.
CPT-lo SRede35 g B HERY, 3l #01) NF-xB. TNF-a.,
MCP-1 I COX-2 R IRIE BB,

232 WER RIS KRB IFHE MCD ik
B3 NASH K5 A S HE ] PPARO
IR JERT RS & 881 (liver fatty acid-binding protein,
L-FABP). PPARy. Jl& i i& % {7 l§ ( fatty acid
translocase, FAT/CD36). SREBP-1c. FAS. TLR-2.
TLR-4 B K SRAR BT HER, 15 #0) NF-xB FEAIRK
S TNF-a £ IL-6 HJZRIA, i8id 4% Nrf2/HO-1
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ARG NASH K SRR EAC R, RN TSR]
DU 8 e AR, . RAE OB B SRR T
NAFLDB4,
2.3.3 KRBT K RHETEGE MK BT T BRA SR
R 1S 2 I R ARTE M T, A 5 KR
BIFE . KRBT, KRBT K CEE . TR
PR 6B T 1 e B K 2 AR 1 Cinsulin
receptor substrate-1, IRS-1) /% g i WL BE -3-F4 ¥
( phosphoinositide 3-kinase, PI3K) /2K ¥l B
(serine-threonine protein kinase, AKT) i&1%, (i
R R MR ST 1 NAFLD AR 78K B A HE A2
PEAT IR; o036 A7 AR AL 2L BRL-3A F1 HepG2
S P AR AR, R IR Amie Pt R A AR
AP, KR I I PO Caspase 8 F11 FADD #+:4
T-AFT 7 (caspase 8 and Fas-associated protein
with death domain-like apoptosis regulator, CFLAR) /
c-Jun RS (c-Jun N-terminal kinase, JNK)
i, o MCD IE% -3 NASH BRI Rl
AR I A B2 . BB, Bl i CFLAR
kA INK HIBERRAG, —J7 1 LRSS ENR B-
SE A AR 17 e 12 A1 % 3k [ i PPARa. FABPS
CPT-la. ACOX. SCD-1. Hili-3-BfERM: 5L 72 b
(glycerol-3-phosphat acyltransferase, GPAT). AL
& =Bt H Wl % 32 82 5 ( micosomal triglyceride
transfer protein, MTTP) [J mRNA /K, & HAE
REUHERR: J3—J71, B Nef2 ik, ki i
PEALEE L E AL A B (catalase, CAT). At H
KL AN (glutathione peroxidase, GSH-Px).
HO-1 BEMERIFEC CYP2EL. CYP4A (iR
RIS, RAFPUEACIE B KR8 R B 1T iR 175
S NCTC-1469 40T HepG2 4H i fr) AL 457 47
HAGMRAF BT,
234 HRER HRFZAHLGER B R
WS- AEACE YD, ATH TR w00 BB PR
%, BRFESIET SRR ETE S NAFLD KR
T IE B K 2 48 mRNA B2 AL Janus W 2
(phosphorylated Janus kinase 2, p-JAK2) /BER{L(5
S5 FIERF T 3 (phosphorylated signal
transducers and activators of transcription factor 3,
p-STAT3) £ 1 7 Bk 23 NAFLD K U o Mt
FARI I AE s W38,
2.3.5 JRAUE RAUH R AR T EE TR
Z—, BApUEN. WG, Filspid SR

PEALCE AT DU I I 5 S AR B 2 NAFLD KRR
Jig AR 4 9S4 £ K] PPARo.. SREBP-1c. FAS. SCD-1
1) mRNA ik >R oo 40 i g B, pepl it n]
i R NAFLD K fH I H TNF-0 mRNA 3%
U U 2H 23 1 280E Jse B2 B39-401 - p bkl e T 1A
MCD X &% 51 NAFLD /il NADPH & fbf 4
(NADPH oxidase 4, NOX4) SRFFICEAMNEY, i
il TLR4/NF-xB p65 15 58 %5 /b 2 hEH CD68 B
Wk 10 L 35 A PR 2T AL B JE A R B PR R A A 1,
2.4 =&

241 AZBEH AZEHEASHEEREEL
5y, HETHHRURZ M AS 21 Rbi. AZ 21 Rgi.
ANZ B Rg AW =R5 K04, Gk, bk
EH . NSRBI Re Wl &BEREHSM
NAFLD K UGN B- 8 AR SRR IR CoA & K
1 Cacyl-CoA synthetasel, CoASHI1). RIZEHHAG
P9t %% #% I 1( carnitine acyl-transferasel, CATI)ACOX
EEAM mRNA [RIE, M8 N5 b7 A3 S5
NAFLD KR AR, . NS 24 Rby lid i
FULERAE BT A5 1 Csilent information regulator
1, SIRT1) OIS B H B2 s 4k &1 A BilE CAMP-
activated protein kinase, AMPK), k& it H b Th
e, PR AT HH R 0 db/db /)N SRR A R
BREALC IR I A S SRR s AR &/ AT B S ks> 28 T R A v
A 1551 HepG2 40N S5 AR iR BT AR R4,
242 HHER HERZHENFEEERS, B
BPR. PR T R FRE A SR DI Re SR ER
% MCD R &1 T NASH /MR, H SRR ] U
B&MICTHE SREBP-1c. FAS. ACCI Fll SCD1 /K°F-K
WD E T A, il %5 PPARa. CPTlas
PS4l A MEEE (acyl-coenzyme A dehydrogenase,
ACADS) HMjig&E H RN E (lipoprotein lipase, LPL)
SR HE I fg Ak s s e b T 98 E B L MCP-1
NI 40 B &G B 4> T -1 (vascular cell adhesion
molecule-1, VCAM-1) HIZRIANIRIRE AT A NE; it
PRI HSC BosE AR TRk D 4 4EdL: d@id b
4 IRS-1 AT IRS-2 (B A ACHE N BR 5 2 U
I, H LR NAFLD RGP FILE T 0 g o AR
YO R I 2R BB AR DGR R R R A A F 146,
243 wWEHH HEWFELTAEKTHEES
By —, AP, b, PrEi. FERESEE
Fo SERH IR AMPK. ACC Ml
SREBP-1c HJEAL, ] SREBP-1 [FFH R A%
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i, FRIEMR R & gL ACCl. FAS #1 SCD1 K
mRNA 7K A1 A] 9 P2 A O e sl 4 Vi 25 1 I TR
(FFA) -3 FIE ER REFHA7-481,

244 24-LThRISEE A 1 23-2FFERE B 2y
FEE O H 2P0 Y3 = RS BB A, ARR AT
MG PUEL AT, BEILE. SUBMIT. dushik
SREAL . PUE RIEMEEZGTE/E . 24- BRI RE A
A0 MCD &5 510 NASH /NRAT MCD 1597
FERTFRI LX-2 40 ROS A AR 7, @
iF AMPK/mTOR/ULKI1 &2 1A T 40M A1, KA
24-ZBRFETEIE A AT RIS 0 A RORT R
Wi R 2% Ml NASHMOY. Xof e 18 R A e R 34 [R) 75 5 1
HepG2 4, 24-ZFkFV5EE A BB R AMH] 28 REL0
JIEE 7 TNF-a. IL-6 HI7K-Fo Hh4h, 24- CEEETE I
A GBS FE B R /AMPK o 38 B8 A5 05 BT G I
AR, WS AMPKa AT LA R BT A A A A 6 3
SREBP-l1c. ACC. FAS. CPT1 il ACOX1, i
Bl SR R BIP0, 23-2Z. W RVERE B A HUF R0
PO NPT 1R A, Ham ik 18 1 R AR T & A A AR
%K SREBP-1c. FAS. ACCl. SCDI. PPARa.
CPTlo. ACADS A1 LPL KZZf# I i iR . 23-
LIS RE B R ER AT REMO T FXR, BN
FXR #4775 CDCA 5 23-Z. Bt PI5EE B B A ALY
JHORIPPEA, T FXR #5407 guggulsterone NIJHTH
T 23-2 B EISEE B i S TR,

245 BEHEH HEREGTLPHHEERFEE
PR, HADUMIE . 8% NAFLD KR HFZI6E
FFAR R s MR AR T AF 4E LSBT . )
= R IE A P PR S 1 NAFLD K SR
CYP2E1 [{RIEMMLTE TNF-o /KF, Ji g i &
b= B2,

2.5 H4

251 S W SWOR B SRV — AT
W, AHUEE R FRPFER . B BL RS
REAR & 75 51 NAFLD /MR AEAERAEER (PAD 75
S LO2 40 SREBP-1c. FAS #1 ACC I 7K
-5 # MCD /)N ERFFEFAT PA 75 51 L02 411 ERS
A E R AL EE 4 585 1 (p-inositol-requiring
enzyme 1, p-IREla). JEHFEFIAT 6a (activating
transcription factor-6a, ATF-6a). GRP78. p-PERK
A CHOP g [ARiA; tbah, FSmid ] Lo it 1y
WL B Ca? " -ATP W ( sarcoplasmic-endoplasmic-
reticulum calcium ATPase, SERCA I 4%, 4% NAFLD

(1) ERS AR D efmpg 53

252 HAMAWESH FAHESWELEESNEE
WEHERY, B R, PuURAa4l, &
IR E R« 72 m R 75F0) NAFLD K
B S AL S0RT DABEAIK FAS BigVS 1%, #2151 CPT1a
B A 41234 SREBP1. FASN. ACC
) mRNA #i&, L PPARo. CPTla. ACOX ff]
mRNA 3Rk, R EA 20 0] feifid SREBP]
A1 PPARo 1242, P15 Mg 5 AR, 243 NAFLD SiEtRB4,
2.5.3  UNEBEG IR 3 RS /N BEGE PT I VR
5 R A5 5@ 544> T IRS-2 ) mRNA FlIE (1
KT, N0 NAFLD #5781 K 50 A i 5 =
BB E, B3 NAFLD AEIRES,

2.5.4  fafHGR ar PBEOR MART I AR R — P
PERR Y, AR A7 BT LU TR (OA) 5311
HepG2 4" Per-Amt-Sim ¥ ¥ (Per-Arnt-Sim
kinase, PASK) A5 A5 AN 58 iE AH G i 2
RIREIE, DLIZE#E NAFLD I8 5 HERRRD 28 9iE [
\_‘L[Sﬁ]o

255 JIEEE JIEEE M) AR U — R AR
Yk, APUEAL UYL, TR AP SEE .
NG5 A A TARABL, AT DLidE e 4] 28 0E R A1
p-NF-kB/ROS 15 ‘518 % , X =1 IR & 75 5 1 NAFLD
/N R LR E BT

2.6 BERZE

261 ZIROEH ZIROHEHRME SR REE
YISy, B 2R . FE A AR
RTS8 T R 7 SREBP-l1c. PPARa. =T
B 45 & S #1218 G5 ( ATP-binding cassette
transporter G5, ABCG5) 1 CYP7A1, #IEAKH
¥ CD68 . TNF-a. IL-6 #140 ffu 8] & i 5 1
(intercellular adhesion molecule, ICAM), #F4EfkAH
KT o-SMA. TNFP FI4EAL N ALK 7 NOX
2/4, CYP2E1 FfE MBI RIE S s, 568 7S
JER &5 S/ LDLr /N NASHISSI,

2,62 AR AR R IE O U O B R A
PI3K. AKT. MiFLah¥Y) 8 1A% &= ¥4 H (mammalian
target of rapamycin, mTOR) FIEHEEFHICE A p62
RIEKF, 755 B Wk i ol I AR AR 2580 A0
IR,

2,63 EWEM_AZEE ZHEMWTBEIEERSY
NEMBMEY) . ZEFHAYR . Pralb. HIR
SEAFNETE . I R AL NASH-AF4i U (HCC)
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AN, BERKT S BEEEAE 1 Chigh
mobility group protein 1, HMGB1) FI4H i #% {57 Al
toll 524K 4 (toll-like receptors 4, TLR4) HJHEH
RiE, WEFZME] TN NF«B I foRZE
WAL %] HMGBI-NF-xB 547, #0if] NASH
RAE R RO, hAh, =355 i AR i
AR EEIEN] SREPB-1c. PNPLA3 [I#43t 5Kik,
PAJ 5T PPARa Mk 5RIEKT, Zff T OA
75T 1 HepG2 F1 LO2 MIIG I HERL; A Z M EA
B A 28 AlE Y PIBK-AKT 3B, 203 OA Ab
HL[Y HepG2 2N AR IR, i v AR 28 1 200 i i 45 Y
ﬁé’jj [61-63] R

2.6.4 FUEANE  FOEANEY A H 2R AN 3 B
YRGSy, BABUEMN. iR, PUlE A b
P AR ANTY AT LLIEEGE PPARY £ AN fut At A
M2 R, e e A R R &5 5 NASHIS,
2.6.5 KkE HLGT L RIREIRIT R AR
AR REEH . RIRE R H FEEERSY, IIR
FHTHRITHERG . MR, RKEALL
I EE AMPK/NIR i&1%, 203 NAFLD g A
W SRR 28 SRS, gh b, 7 v HEE BT
B30 NAFLD #hEp il -, RFKRZE AL
JE LV R PRI AR SC M % PPARa AT SREBP1 %
U DR SR PR A AR T HE AR, Gl I T TNF-a Z2fif
NiE N, 18IS T Keapl/Nrf2 S840 R0,

2.7 Hitw

271 FOSEWNBES 5 OE PR RN GO E
IR s BRI A, R O EEA
R —. FOENEEA ZREDEE, &
PR PUbE . PUREIRE . PUANBE . BUEBRIRT
T ThRE . 270 W ERIE T NF-«B A L3 JRE /S
PRI, DR T S NASH I JORERILT k67,
272 FHHIR B PR W A2y, £
R MERT 2R B, HAPUE. SRYOE.
TRy UM IVER . FHBER B BT LU I (R 5 A
WELRRLAR T ASRFAE AN IO RE, TR AR,
A A RN B I AR A, R 4 R T Ok o
NASHI®81, gt4k, FHEYER B AT i@t 855 NASH K i
SIRT3/FOXO1 15 5 i@ M, Wb 8NN, KI%E
IR,

273 WIRTER WIRTFEE MR TR
R —MESRZBUAEY . WIKTFRAFZMAE
YrEYEThRE, Pt BUME . BURAT. BEILRE.

PUIMLARTE BRI AR SR o IR 3 AT DAY
T v HE = 75 1 NASH K BRUFF R ¥ PPAR vy FITHE
E ARG EE RIS, PR NF-xB. SREBP-lc.
FASN A1 1 & 1 ol 9k 5 7% #2 5 ( diacylglycerol
acyltransferase, DGAT) W HKIA. FKHKIKT
3 AJ DL PPAR oy 175 I i Jod 5 ik R FR A
FGE PR B R >R 22 /il NASHUO71,
274 TMRTLHE HRTLRERRTHILTKT
=GRSy, BRI PUEIRER . BEA
RILHERT 0] LA R & 15 51 NAFLD
/N FAS HIRIEANEE, DLKAFE SREBP-1 Al
TNF-a ()%, @n] DUEEEE Nief2 $#0%] NASH
AEREFYEAL 1) 33t e 72
3 458

NAFLD KImbLHIE 2R, Bl IR
Y. PEMNEEMERKR, fRHZER. 2.
ZIRT5RIT NAFLD, N NAFLD F¥aI 73R4 T 3
. T EIRXTH 257697 NAFLD FIlfE R A 525
WS aT DU I, o 2] B FE M Ry T AT
s F5 . BreFdidfl. SR FREAR AR A IR 5%
P& ARk fR NAFLD, RIL T 1 EE 2577 NAFLD
W LEIL A ) i R T 5

{HH AT NAFLD HJH & 2576 97 A7 7E — L& i)
. B, EFXE NAFLD (19 B 255 2 il R 5K
B, & 07 TR 2 25 B B AL B AR R
I R 25 SR ke = 25 BEALAR U P S EIE . Ik, ARZ IR
FAEIWGIRIAYTT NAFLD B, KR NHIRRE
B3R AN F I FRIEIER, % NAFLD/NASH fH [
G RAHIE SR S 85 59 m, TERch ERIG RAPRIE 7 B
K14 —hpifE. =, NAFLD/NASH &% ML i
KRB, PR ERE RN IR, ARHERL.
FAC LR« JRE R SR 4E4E . H BT FSNN,
IR SR NG KR 2=, FARIAR 2 T BRI A2
JH- 40 B 98 R 55 PR AR I B ML 2 —, T R 80 2%
FL AT B0 B 41 240/ B RE Ak 2 B 73 30E e (1) 3 25 3
HEAl . el R R BRI NAFLD/NASH 1%
PR, FEfE G EG— BHERT S, £HE
WO ZI g A P O ] R
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