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1 NAFLDHIHEXRFIH

NAFLD 5 {5 7617, JF st , 985 4= 531, 25 AT
Jem it WA R AR SR AT R N A AR
T AL A 96 R A S S A, T S R W AR AL B
g5 Wk EE N A BCRF R m it LR R i AR
J& NAFLD (A% IR BILP S CIETERE PR B e s v 75 =
127 T A (2025 4F ) 4 43 B S FFAIR NG R UE 9%
TN BEIE B AR Z5E P AR A R A HER
S R R S A B4 P R IA R NAFLD DL AR I K2 A
F L EE AR (A 20 SR ) s AN R 28 T SO AR
g5 AR BOW R E S R E AR IR AR,
FHLARSUMIBTT , B FEUNAFLD &4 MRE I 7E &
PEE O R UL, eV 4 0 shie K, B BUFS
ANEF, BRI R A TR, B ZESSIER A N 2 '
NEJ, 6L i b A g R A S , LT AN TR AR
PR, T BON R E R TN 5] R
NAFLD", SR H 5 B 35 22 A LR ez R I A
JF AR A0, 6 I PN A5, 8 S B4 9 BT 4% 5 i
NAFLD™, &z, JiF 8 5 4 NAFLD 205 07, s M
UEZR I ACHT B R RO SRR LA 2 T
I

2 MREZEITNAFLD & &ML &I BIIA R

BUAREE %I, NAFLD (2 2 H 1 i £
FATHE o1 R, AR SR AR R S R Y, E AR
55 THACAS B TR X sl i K A S i (i &
FIEREJE RN O 8 ) o NAFLD A9 2 Js HIL A 32 229 K e
By 2 BT e B ZE AL LR 1A ) A B S AR Ak R
PNE G L N a8 TR R I R 5 R Wit 1% A
EN
2.1 BB FRIE MR FEAL

NAFLD HF AT i 22 V2 Hh T 4 v 3 =
(Triglyceride , TG) & i 251 % . TG AWK 60%
H 4 5 B 4 21 (White adipose tissue, WAT) , 26% B M
3k B8 W5 A A (De novo lipogenesis, DNL) LA & 15% B9 &

BRI CE R TR B FR A 5 TG LN 17 4 2L filt
£7 , A HE AR W2 (Fatty acid, FA) B iR fL FA# 77 o
I, B 5 Z LT (Tnsulin resistance , IR) & NAFLD A& 5
(R BB PR R, JC HRTE AL e AN R 5 5 e 2
o R of AU S T IR (Free fatty acid, FFA)
PLTG BYIE A AE A I v, JE il ot S (6 T AR 5 2L

NAFLD. ItAh, DNLIZ G Bt 28 5 2 Qi A, L
32 N0 [ B 97 55 OT 4 45 A B —1c (Sterol regulatory
element binding protein 1,SREBP-1c¢) FIHH 2 )z i T4
454 MU IR £ L IR TS SREBP-1c LU # DNL 14
et PRk e T R 2R A N S AR A IR B L
F NAFLD %15 A HE R ) SCHEIN 3R
22 ZERGRRER S R AR B

NAFLD 2R (A 3l 1 2 1 190 5 (9 ki i
3 55 T N2 R P rb s 1 URR A SRR B, T
JE HP 35 70 75 PE 4R (Reactive oxygen species , ROS )75 51
A AL N P 2 T BUEORL R 05 BRI Z 4
NAFLD it 55 2R (A D il Fs fk A OC A9 = Bl 19 I 7
(Adenosine triphosphate , ATP) A= 1 LA K 28 b7 {438 375 14
H 4 fL (Mitochondrial permeability transition pore,
mPTP) FFRAHIG o Bl an , AELRR DY, 6 16 £ Tkl Tl
A (Acetyl coenzyme A, acetyl-CoA ) Fil ATP ] i 12 £, Pk
M A R AL (Acetyl-CoA carboxylase, ACC) fY fiff {12
YE A N k4 i A (Malonyl coenzyme A, malonyl-
CoA) , NTRTTE R & BTG, 3 4 (1) TG #1 FFA
S DUBRTERT 4R b, DR AU AL et &
S B E B SEA EOMLOR A D RERRAG . TEAT AR
ARPEIIE] , mPTP 57 JTHC, 23 451 03 LR AR I W 5 2
AE, NI ECROS TR I, $2 s 2 b iRy g
P52 HF R ROS B fE J7 , AW S AR i, IRl 458 Big 28
AR5 U8 T AT A R NAFLD & 5,
23 KIEAe IR R

NAFLD Z et f e, F 9 S Be A rh S g i 52 1]
G P A Al 3 o 2 8 (1 A 4ot v ol K o 1 % PR 5
a6 R a0 11 41 i 4 2 -6 (Interleukin 6,1L-6) 3 A
TEIRZRGE, IR 42 B AR PESRE R A, -4 e A
ToWEA N 2 M S8 A M AL A 32 2 ST (] IR
200 1R 28 R A0 T 52 45 1) JE A0 MR I S 1 5 I
T | fid Al 98 PR3 19 230, AT ik — 25 T T 440 i
B FISET: . 76 NAFLD 1, ¥ 2% [ [ 14 A ROS i
1% Toll #£5Z 1A 4 (Toll-like receptor 4, TLR4) , {41 Jifd
"B TLR4/#% I -F -« B (Nuclear Factor-«kB, NF-kB) |-
T S E A PR 5 o0, S ORI NS I R A o FE AL A
# i NF-«B B9 fe o S8 R T B 2R3 17 TL-6 Al
Jid 928 PR HE [ T —a (Tumor necrosis factor—a, TNF—« ) 25
PE R 7 B KA B S e — 458 T NF-kB B
B A, TNF—o X i 2 88 W5 1 B AT 5o g 410 ) 4
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Fig. 1 The pathogenesis of NAFLD

FH AT A1 TR R 15 20 200 S i AR, A i 2 21
TG W& B, IF 35 T I B A B, Je i a5t & B,
NAFLD /) B 200 0 bk 255 3 - B 32 A4 NF-kB 2 fiE
O IR B 5 R 540 T 4 B Ko CD8' T 440 Jifd 1Y) 37%
b, AT I NASH fi P48 (55 A48
2.4 IHiE WA AR

1Y =t 2 i 1 e GG A 0 55 EE R ) %) X1 1) 52 3
T W R G TR KRR IR S Wi R
TR U 308 2ok g — Al 44 22 A 28 L AR ) L S e vk
i HITFER (55 ) WK NAFLD #E &, tn iz s A Qi s &
¥ (Lipopolysaccharide, LPS) #F A I35 TLR4, &
BARAE N o SR e 55 S TR 23 5 Sl TR R
V&, B J& Desulfovibrionaceae i Z 3N, S E N 72K
ST, NI TS S AR B A 2 AL, Kt
FERW] A 5 A2 e a8 A WA B T4 AT, HE
i E VR B A YRR 22 i NAFLD™, Ja s N5 iR e
o R A0 AR Y, T i - = S e
IS EFN AR AE AT, PEZ M NAFLD Hh s 2R,
TRRX T HEAT G4 1 T, AT ) RNA (MicroRNA,

mRNA) 7K -1 ATP A7 452 1 22 ife 1 1) 135 48, 3 7 o 2>
acetyl-CoA FOHERT , B NAFLD [ & B2
2.5 HAEL R R X

18 A4 R WL 35t A% TR 3R 5 A5 DY 3R LA AT
NAFLD #3400 . S NAFLD B R0k A7 75
FH RGN R 225 o DA R 4B K 2H SCHRAT Y48 75
T A% Z A5 VETE NAFLD 3 e i () 8220, R 2 AR
TR R 4R 3 NS I 6 JEE SR L 04 2 S T 2k T REAL |
JHF 4& LA K JFF 40 B 98 AR OC 19 382 4% A ac™ Y, I RE
173 — ¥ i 26 [ B i &0 B 13 (17B-hydroxysteroid
dehydrogenase 13, HSD17B13) 1 2% 2k C 9% i1k B 25 34 i
JFIEA FEA B8 18, S BUIR ISP RIIOE . Ji il
NASH 2 il i X Z 4K o 1 SREBP-1c -3 7] 5 21
HSD17B13 {933k N ik, S BURINT A M. S50 | FIE
T2 W VG A 10 8 5 2 SR T e e, DT P2 R
JIE 6] 25 A4 5 AT malonyl—CoA ¥R FEHE N, 1 T malonyl-
CoA 1 B A ALBHIWTRE ) , S BUIFIERR D it A7 . Bz, ¢
UL 5 R g A% P R AT S BNAFLD & ™
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3 HZ547 NAFLD B B

HEEIRYT NAFLD 38 56 T4 AU AR 09 7
S EYME SRR PR . X T NAFLD 5835, AR
I A T B o 327, 4 6 MR R AE RN UE A fin s FH 24, -
BEZR & AR, LIFRAR N 32, 45 B P HIE , 5 (A
Jo, PLEE A, A EEAZ AR I R - NAFLD g TE
Y = FORR AN ZEUE AR UE AR TE A< I
FUE . [EIE BT B PR AR 4ER 1 i
FZ TR TR ELIE, S5 SRR R AT AR
SERIRYT AR LR UE A 5 FH 254 367 AR UE (8
FHYIE AP A, B AN NAFLD &9
ML 22 A FEFBIS AL R 0, PP fREE A 35 25 22 U H B 5
B 305 R WRE 55 R 3 BRI I B S ), R
I A RN AR AT IR DR R 2 2 L
FIAT ARSE AREE 1 S5 il AT 3R 45 ™

4 2534877 NAFLD H{E A#HL#

HEGTEYR Y S PP T TR EAT SRR A BRSS9 B
2, ) TR T A AT . TR EAT 20
43 M VR AT, 5 NAFLD (958 24 R AL AR )
Ho KipbFFE R, 2y A 5 5 R AT Rt
R LORAR DI RE TSI S 1 TR A
YER, W67 NAFLD 2 BEHT LA
4.1 BEMEFTISE IR R FL

NAFLD & —Fh i 2B , TEAR 2 AL
L ORATE RUAE IRSEE TPIE A AAR RR
RS FIMPUE FENAFLD (W EZHE . KIHEA
e WAL e A oL B R AT, 2 S BUIE iR B 22
NAFLD R, BiEaE HE— R R e, R
SEVTT RGP . PRI, B A HAT R
JR R TG T B A o R ACC R RR AL , RA8 I [Tt 1y
TCFES G R N 7 DRI TR & I 2R3k , 18 Hih =
i i 107 it PP A Rox 115 S804 400 Tl 1 16 5 0 80006 <2 1
(Peroxisome proliferator—activated receptor vy, PPARy) 1]
FI8 W KRR A2 R HE TG K R FIZRLR FA %
AR, NI 2% NAFLD /N BRUHIERR BT AR, Hadi
B AR R C i A A U B R A5 5 1%
o0 @ BOBE RO OO ML E B B
(Adenosinemonophosphate—activated  protein  kinase,
AMPK) SR 5 A2 0 A, SRR AT BRI T
PPARy R34 @ A -9 (Matrix metalloproteinases—

9, MMP-9)/4: J& & M Mg H 2 m H K -1
(Metalloproteinases—1, TIMP—1) 4 , 2 3% i Jig ot 25 9
FLF4eAk,, 2 B s R IR B B0 A ZH 2 b PPARy FlI
MMP-9 3k L K34 /i TIMP-1 263k, k3% NAFLDPY,
42 KEZER L BERAAIE R

28R PR Ty E [ A5 FA 4L A2 38R ROS 3 1 77
A, TSR 195 3o M FRURD 8040 1 8% & R L AT
T T 20 A5 75 A R G o TRIEE, NAFLD 19 % et
T — 2458 T T AR I G R 8 e A T 25 A 1 0
SEUF AN LA IR D BE AR, AMPK RE %400 il T
I DA I AR DR A A | AT 2 9 I A 1
A . ACCJE FA G B B 0 3 2208 75 19 i, R
& AMPK A9 B # PN . 3R, B2 8]
i 3 16 AL AMPK, {2 1 FA S84k MR iR T e 2, A
i 2 #5550 JFEE 2y g (8 A 4P 4 FH™Y . NAFLD (19 & 4= &
J& 5 S AL O 5 B A, AR S I IR
WHDLRL. k55 24T B4 v 5 NAFLD /) FRUALKE | 1L
BEACE- OR3P I EBE , I T BR DR, LML 5 s
AMPK A5 19 ACC/CPT 1A i (%A 56 , 3 o 9 458 U 110
FA R S S8 A N & #E B i NAFLD (7R RIS, 5
38 , 4 B T LAY 40 i A 52 H,0, 175 5 1 SR AL
P, RS H,0, 75 F 9IRS ROS AN K P itk
Hb, 4 E TR AR AR N MG R T B AL B IE TS T Kelch
FER A E N e B A 1B T E2 A C R 7 2 A
L REA 1 PR &R
43 HEXER N 5AN RE

PAE N A& NAFLD &4 % e 1 S EERAT | 98 RE A
T BT e R L AR R S S L A . [
I Th 784052 B2 7 A AR 2% 20 it PR -3, SUE 24 b 1
21 i 55 R B R A0 R S BRI PR T B R A
WF5E & B, NAFLD 5 5085 v i) 58 0 PR -2 DI AH G
AT AT LR LPS 5 R 9 RAW 264.7 4 g 345 , If
BRI TNF-a  1L—6  IL-1B f 7K1, 338 2 481k 1
U4 2% fif 98 0E HE TR, NF- B il B S 3 3800 23 hn il
NAFLD H 59 - HIE 98 5E , 300 25 F % 8% B (Protein kinase
B, PKB) i fb K HABEE ) NF-«B 5 5, FE K ROS /7
MY SRE RN o BIFFE R BT, & 123 i i 9% R 08 ool /D Wl 1
{6 AKT, 1 6il AKT/NF-«B {5 538 % (19 35006 , AT il 4%
JHME S AED", R e & KR B R 2, FLER I B
PR AL B s ) R B E A . SRR
SHE TS 20 A 3 A ) NF-«B/NOD REA2 (5 53
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el A i o AR BB R S B Y 3 P 9 AT (T
PR UL A A B IR L A ) 5 NASH A & AR FUR S AT
SHCH T bR U 240 B A S A JHFIE 2R r e 38 28 5 AR
FIL PRI CD8 I CD4 A . [, 75 CDS' T4l
Pt s /) B b DU 31 NASH A 03 LA B 2y B ) ik
SRR B3R A R IR IR B 1
R ERUIFIE rf CD8* T 40 i . D4 T 4 At 1 9 15 4= T 4t i
FE A, A0 TL-6 TNF—o (9 7742, AR S8 S
4.4 Y pE AR

o 1 Tl A 25 A AT S 35 R A 5, M 0 s
S, e A A P Ao i — A O A g
5 R ARE N, ST N NAFLD i & A k™ ifF 5
FH B 5k 221y T A RO NAFLD /) BRUAY S I8 o
AR 1A BT B RGBS A £5 TR Clostridium_
innocuum_group « Clostridium_sensu_stricto_13 . Ruminococcus_
gnavus_group . UBA1819 FI Coriobacteriaceae_UCG_002
1) = 8 Sk IR 0 B 2 T R O ALY, eI R
iE Tk & 2= 5 B Ruminococcus . Clostridium_ XI 'V a #l1
Barmesiella 3= B3 AN, 3 B B AR 65 25 &L AU A D 22
PE, AT A2 2E NAFLD 3 Ji | B2 1) i ] s = 3 iz
i TR OB 4L R R 2 KE M, BE K Ruminococcus
Clostridium_ XI V a I Barmesiella £ & , 3t [& it
Firmicutes to Bacteroidota (F/B) f*) b 5] , i 35 # il i R
PR (I LPS) 5 1S 18y SR A S5 1z 1 7 3% NAFLD /) B
i 1 B R 2L M TR AR VA e AR N TR
P HE AN LPS 25 35 21 /K- 2He 5 W gy 18 380 375 1, FLAH Y
AR 2 EL BAs B2 , il 1d BAs Z AR (W FXR) % i
w oA S, DI 0 BE - AR B FXR AR
He1F BAs fRB b A 4556 SCHAE T, Horh il 2F 4E 20 g A=
1 A ¥ 15 (Fibroblast growth factor 15, FGF15) £ 5 &
BAs RR A a5 o SRR, Bt 38 b 708 5 FXR-
FGF15 8 i A AR, T NAFLD ARl KT
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Abstract: Nonalcohoholic fatty liver disease (NAFLD) is a chronic liver disease caused by excessive lipid accumulation
in the liver. Its incidence rate is increasing year by year and has become an increasingly serious public healthy problem.
The pathogenesis of NAFLD is complex and has not been fully clarified at present. It is mainly related to multiple factors
such as genetics, metabolism, intestinal flora and immune response. In order to explore the medication rules and
mechanism of action of traditional Chinese medicine (TCM) in the treatment of NAFLD, and to provide references for the
treatment of NAFLD with TCM and the research and development of new drugs, this article summarizes the TCM
pathogenesis of NAFLD (such as "phlegm and blood stasis interlacing", "liver depression and spleen deficiency", etc.)
and modern etiology and pathogenesis (such as insulin resistance, lipid disorder, mitochondrial dysfunction, oxidative
stress, etc.). The clinical research and experimental data at home and abroad in recent years were integrated to analyze
the pathological process of NAFLD intervention by TCM through multiple targets, including improving insulin resistance
and lipid metabolism disorders, inhibiting oxidative stress and mitochondrial dysfunction, etc. TCM has shown unique
advantages in the prevention and treatment of NAFLD. However, the depth of its mechanism analysis and the level of
clinical research still need to be improved. In the future, it is necessary to deepen the mechanism research by combining
multi—omics technology to accelerate the modernization development of TCM.

Keywords: Nonalcoholic fatty liver disease, Traditional Chinese medicine, Etiology and pathogenesis, Mechanism of
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