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Abstract

Non-alcoholic fatty liver disease (NAFLD) is a metabolic stress liver injury disease. In recent years,
it has increased with the prevalence of obesity and its related metabolic syndrome. Leptin is an
important fat factor that regulates the energy balance and body weight of organisms, and leptin
function is closely related to liver glycolipid metabolism, which plays an important role in the
progression of NAFLD disease. A large number of studies have reported that traditional Chinese
medicine has multi-component, multi-pathway and multi-target effects in the treatment of NAFLD,
but the specific mechanism of action is unknown. Therefore, this article reviews the relationship
between leptin-related pathways and NAFLD, and the mechanism of action of traditional Chinese
medicine (single flavor Chinese medicine, Chinese medicine monomer and traditional Chinese
medicine compound) in the prevention and treatment of NAFLD by regulating leptin-related
pathways, in order to provide a reference for the clinical application of Chinese medicine to regu-
late leptin-related pathways to treat NAFLD.
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1. 53|

W5 AR S 7 A PR e, [ PN RS 4 I 97 P4 % (non-alcoholic fatty liver disease, NAFLD) ) &%
FEHuHM, SN EENAIL AR, 4E NAFLD Bk 3N 29.2%, (EXF 16 T LI ATIE M
A{al BRI FEREAT B — IS AL AT, NAFLD 8838 R A B AR S AL O L A ) XU w5 Y 64%,
FELHF TR, NAFLD SHFAMHIRE, FEIRE, O 0B AR o8 B AE B R 8 R R IEAH SR [1]. JETAS
PG 07V 5 (NAFLD) A2 48 BRSPS o s 2 8 4% A H Aty B 193 DR BT 507D A H 52 i 248 g 7 28 4 0 s o o
R R I I PR BE SRS AE[2] . NAFLD ALAE AP AR ARTRORS PEAR s 1 28 < JH-E A0 R 2
J e [3] e 120 P BEALA 1 A 52 4= ) B, NAFLD [R5 5E 2990097 3R EAT e RAaRES:, w24 TR 22 1l
LB, ZHSRIET PPN MIE AR, fE1RIT NAFLD HiE BERH, sk, PEABRSIUR
yH AR, PR TR 240 15 S8 EKIATT NAFLD [ b 22 25 SEREANIRG PRAE 78, BUS T AT IRUR .

2. BEHTFIBEES NAFLD

& 2% (leptin, LEP)Z&—#f 16kda &R, &5 — MR AR W EEE (B Dk +), LLE H
TWRAEE T MR TS E AL G HREEZES R B REE &SRR, TEHRERKTF
BEHEIRERIEL, HREEEIRIRSHZATIRBI[4]. BT FTR B LT 22 2 U T 0 2 2 7 2P A ST
WURBF, SRR AT, DR SR S 2K (R RS R, FERm 4R (E 5 ik
W, WA RTER S R, mASIREIIT, Hoar R A AR R R A UK 5]

HRICARKI— L HPPE RN SHMESHE 8B, W JAK2/ISTAT3 (STATS) (5 514 518 i
SHP2/MAPK/ERK f£ il #% . IRS/P13K 1% Fid % & AMPK/ACC il s, XLEi@ %S5 NAFLD Kk %V
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%161
2.1. LepRb/JAK2/STAT3 (STATS)iEE 5 NAFLD

LEP 5 LepRb %5& J- I 4H Mo o7 28 1 % S B s 2 (JAK2), JAK2 21k LepRb ) Tyr985. Tyr1077
1 Tyr1138 £ £5[7]. BEEBEERILM) 3 ML S A5 FiEr 1456, BuE JAK2/STAT3. JAK2/STATS.
JAK2/STAT3 i F LN B R A5 515 F@M, HEuEE, SR RIERHEER. 46T POMC
5 AgRP HZ)T, i POMC &k, ] AgRP 5 NPY ik, DLJ/b PR 20 o0 ff, 19N RE =l
FEo WU RIN, mebR STAT3 /N, POMC Fikig/b, AgRP 5 NPY Risi%, S adE. B
W2 FHOCRE. JAK2/STATS R A B TR KPUIEEAER , DI/ BT Feiith (1) STATS JiE k2 T3
INERE AR B R IR I HE AR, T S Fe i o () STATS T2 3 /N B 8K [8] - AT 2 5 R IR Ak N
B NAFLD ik, 5 BRI E T JHF U 76 R s A0 e 225 0 R AR T 2568l S B RIBIIEBEDIR,
HH 8 25 o] LUd i B RE R FH 17 k2> NAFLD [R5 %6 . STAT3 75 1R 15 4H A7 175 A1 HG B 1) VF 22 5 Thl B 7R
AR . SR, MHFFLEEE, &S8R EERI0] [10]. IR, STAT3 IIFFEHMIETERT 414k
R 2 S E B AIER, MOk FIEHEHIESE, NAFLD () STAT3 &= NAFLD 5 S
JIFE S8 SE LT AL B BB 8155 . HFAIHE JAK2/STATS 4% Sl g Sy, 0 m] S B4 i IS e 2 & 4
I, B SR AR I, BT AR HE A AE AR K AR AR R [11] o 1K LB 4 D B 1) 503 i 10 PSR 4t 17 BB AR

2.2. LepRb/SHP2/MAPK/ERK if#&5 NAFLD

LepRb/SHP2/MAPK/ERK {5 5@ S 5 R M IE M ATE, bl &k, BICAE. WmaesiHFe, 4
Rl KUK . R SRR S5 SHP2 78 JAK2 HIVEH N Se itk im1k, 0% MAPK, Bl
ZAE G T 0 TR RIS M AME 5 UR T B (ERK) S, 11k ERK A%, 3 JF#ll ik POMC
HH, BUE TR POMC #Z£0, RIEE G AN [12]. BHFRRY], #if] SHP2/ERK
3 8 E kD /N BB BN DA RIS B U B T AL ZU(BAT) = 4 BE /1, 3R W) SHP2/ERK il 257
P8 R AP RERT = A 18], K SHP2 ZER Bk 2 SHUNR TR TEARRE, Wk DKO /N BAF40 i
H (¥ Shp2 1 Pten 7] 75 S 5.k B AR TRORE PR 5 14 T 28 (NASH), FE2 388 BT 8 5 Zh A B i A2 B . /1N BR Shp2
(AL SL 2 B AR AR AR I T IIE 2 0E S ANLF4EA[14]. X RE SHP2 IEEX7E/ 398 R MBI Kot
NAFLD A REZMEH .

2.3. LepRb/IRS/P13K &5 NAFLD

PI3K i it 2K i B(AK)/ I R4 E A (MTOR). XEREE R T 01 (FoxO1). & 1#iE X Bl
i EG 3B/ IR R (PDE3B/CAMP) = Ff 3l i & 4% 8 1 R E AR A F[15]

2.3.1. LepRb/IRS/P13K/Akt/mTOR &5 NAFLD

LepRb/IRS/P13K/AKY/MTOR {55 il #% 2 5y Z 1 IE M 1%, mTOR {5 5@ EE & Akt 15 5B RN
KEREE I, Akt 1] B Rk A 2 ABEER AL 1T 2000 mTOR, #0E ) mTOR SUAJ % p70S6K. STAT3. H
A S T 4E-BPL J S6K1 %5 5 ZE (1N 40T, AT A #5184 400 i 4% 0 A i V& 3l (R4 < 98 2% NAFLD
SIS BV HAA EAEF, TEBRIHILER B, e nT AR (EFFRE G A8 P, {8 2B op 8 sk JE
BT REAE N SO5E FIZF 45 T BUA 7 NAFLD [16], BRI, KR N% 25 mTORCL #ifil7), S80I
ks, SIRMREZER, MR, KRMANSY 1-RERR, BREGE i mTORCL, b KR WA
A E[17] SR T I BEI0E mTOR w] BE (e gk T 4R 4k Ak, W1 50 3 BH , 75 85 20 8 22 AR MR 1) /N R, Kupffer
YA CD14 (—Fh iR B 4 B A 2 W5 1 N 55 2% S2A) 16 1 3 U IE JORE FEF4Eb ik &, (EAE X RRZE /N R R
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WA[18]. WARFFUESL, PISK/IAKT/MTOR M A2 ¥4 B 4T 4 A I s im % 2 —, AME SR R4
RN RR 2T 4R B TGk, IR 2 (e BN /ML TR AR B, A BE AT 4R 4E AL 3EFE[19] [20].

2.3.2. LepRb/IRS/P13K/Akt/FoxO1 @5 NAFLD

LepRb/IRS/P13K/Akt/FoxO1 {5 5l # 2 5y R M i my il 4%, A5 M NE AU 2 5 JEIRS M T 107 FH- 94 1)
Tk RS kSR 2RSS S PISK JEES, BUSHESRZMIEYI(IRS), R PISK/AKT
TG, N SRR T FoxOL R Ak T B0 e AN AR FE B A A T, AT BEL BT S e A SR DR
SR, DD PR AR [21], (ER AP AR e A 2, OBE TR, X B AP AT AR S R 1
Wi G, BATERUT A4tk . FEFRER, IRFIEME DN REIRRE, el id#E AKT/FOXOL 55
3 4% 3 SR S IR A T U 5 R U [22] 0 8 KO B TR R S R AR, AT NS S
55w, SEURMR S =N, et AR AR . I RT - RE W7 A2 B S R R0 R A B0S 41 4
WAER MR T, S U AR DA AL 4E4L .

2.3.3. LepRb/IRS/P13K/PDE3B/cAMP j##%5 NAFLD

LepRb/IRS/P13K/PDE3B/CAMP {5 54 il i /& N iy =15 5% S E R . WIS PISK Al
1L —lElG-3B (PDE3B), 34N T cAMP FIZKAEFERE, MM FEAK AgRp/NPY #ZE T a1, J/ AL
AR E AR E, fR 2023+ PDE3B A3 i vl §E 5 50ihE 29 M8 17 B e k2> , B AER JBt i B AL [ 12]
AWTFERNT, I = P AR [ e (AR SR i i 3R AR HT S5 NAFLD [23]) KA 5%, JHIIE PDE3B 7EH i
=P R R AR R R FE OB E, BFAEH PDE3B KAk, cAMP JKETH R, RESNE AT AE
Hvh =R AR BRI B ZR AT [24] [25]. WO S G DT ZH 2 PDESB 1) cAMP R 5T 47, 504
S JEF FPE g P77 728 e ik 5 R HE BB I K

2.4. LepRb/AMPK/ACC 8% 5 NAFLD

LepRb/AMPK/ACC {55 il i th & 98 = 11k Fig 2 — . AMPK & AMP KH6 & B, =46
AR B OCEE 7, 76 N B, 8 2 E e S0 ) R IR S AL B SR (AMPK) (i B4 a #2416 R (ACC)
e, PR REAAE. M, ERAES, p-AMPK AT ARk ACC, f# ACC KZ:EHE[26],
TRAH RGBT o R, AT A MRS SRR, SR R 5 AE I 1, AN TR JEFFIE I 7 A8, 4 v e
FEURE, SeERAUEL.

3. PEHED BIHERMEXERENE NAFLD B{ERHLH

P S 2 o M DS S B B R I SR SO IR AT T, AT DO T AL AN A B A AR IE KT, AT RE R
A NAFLD Z5i A SR8 [ VR I7 7k .

3.1. HEHET JAK2/STAT3 (STATS) B K E NAFLD B{ERHLEI

NAFLD ") STAT3 J& 4% ] NAFLD 1755 1 U 28 RE A 2T 4E A0 1 S 22451 R {5 5, FEL T JAK2 F1 STAT3
WERR AL nT YRR I A B D A8 P . B S S BR FURR, /KR R [27] 0] e ] JAK2/STATS {5 518 i
(S, FHIRE 4 NAFLD K BRI A it i B2 38, A TTIA BT NAFLD B3 B RS VE F o B AR5
[2818F 7 R I 32 25 T el #H] JAK2/STAT3 A FIESEEEAMERE, SCERFIRGRE. ®iE
SF[29] S50 R IR T PIPE B RE X JAK2 FRITE AL I8 S, 38 2t B A% S (A1 FE ], o R Ji 3 T8 A 43 Wk
WhEZ IR N, (IR L G, SNG4 2.

AN, F IR 30142 AN AR 7 ATV T STATS BEIEDN, AT 4RMaE T, Fh a4 AN G % [ N,
FEFHIE A T rh AR B AR F o ARIER [31]155 42t 245 R HAT Red i #4128 STAT3 s H IR AL,
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PR JFE I i o7 8 AR B A S B, R BT ¥ NAFLD [ AF FH o MiRA = 55 [32] R BA IR B R A iR ARAE A
AIREEIT Y JAK2/STAT3 A5 5 il B M A ML K, T2 IENUARACS 2 . A8 K 25 [33]3
SRAFRCHENT NAFLD KBTS TR 28 5 A SCUF a7 AT, T BEHL R i I oot ik, B9 n AT
JIfE 8 2552 48 mRNA ik & P-JAK2. P-STAT3 & /K P 1Ml 52 i (€ 1)

Table 1. Traditional Chinese medicine improves the mechanism of NAFLD by regulating leptin related pathway
= 1. PEHBTETERHEXBEENE NAFLD BERHLE

REEZRE hEHSHR BT TEFH¥E
‘ ks NAFLD /) B i) JAK2/ISTAT3 15518 EK, | 4 At 3 189
;Zigi SN NAFLD 7} F Y i JAK2/STAT3 5538, ot W g i A2
T NAFLD /) R A2 ) JAK2 JEAL, ) 4 bt e

WS AL TR (6T STATS VBRI T of LR A 4 S R
AT RGBT AL STAT 28 F I L, WL R 25
BRSO R
R LI 7 BT BT RO RE VR, T RS VR JAK2ISTATS 13
N=| N 2 !f_=l b u = >N
L AR B TR R KT, TG ERLA 5
o R HEPT, BN & 2R mRNA £iA& K& P-JAK2,
P-STAT3 EH/KF

SEAARM NAFLD /bR

o I 3 NAFLD /) B i A

3.2. PEZIET LepRb/SHP2/MAPK/ERK B X E NAFLD B{ER#LE

ERK {55/ MAPK {5 Tl ikt i & MLV {5 S alEs . ABEE[341 R I F AT B B N IEZH 2R
ERKI/2. TLR4. TLRY HH ML, FEHUGR S RIRHT, LI MAE s A5 7%, A 25 B 22 NAFLD
(193 25 R o B0 S5 [35]1F 78 e W AR 4 Z vl 1 TLR4A.P-ERKL/2 A1 1A, #2 MAPK-ERK-TLRs
T ) AR SE B I T, BRI ACT, A fE B 8 R ARHT,  SGE R, sl et
YEACTERE, YR U JO0E S5 v i A 21 ORI R4 FH (5% 2)

Table 2. Traditional Chinese medicine improves the mechanism of NAFLD through LepRb/SHP2/MAPK/ERK pathway
# 2. PEZHET LepRb/SHP2/MAPK/ERK B84 NAFLD HI{EFHLHI
SV LES R AT DR AL k1

TEAFIEAHZ ERKI R AMRZE, PR RIEDL

2 IE MR i AR AR 8, 222 NAFLD Jif2.

S0 MAPK-ERK-TLRs J&@ I i i fll JORE (5 5 i@ 4 F,
R T g sz NAFLD /DMRAERS PHIE S FERERE, FEPUR S 2P, SCET = A,
VR T AT A LT

e RREUR A2y AATEE B R

3.3. HEHET LepRb/IRS/P13K EEEEE NAFLD B{ERHLE

rHEEZS A8 LepRb/IRS/PA3K i % & 35T NAFLD 15 . FMNEi 75 252 B[ 36] 34 1% & 4% PIBK/IAKT
GBS, A IL-20/1L-21R AT 1) ST RV AR 0 A 3G B, T AT A R R . SkIESER I
[37] 5 BEELH AT DU 25 J e e/ BRI B, oSG e B 3K, PR IRmi i/ BRUMLE TG TC. LDL-C LA
J LDL-C/HDL-C /KF, R AT

BRI 7E R BL[38] 2% A AR BLRT RE @ M AT 40 M P9 mTOR JEEAISSH mRNA K8 (IR IL,
MM REGS 2 M IR IR T 10 NAFLD K RARHARMI AL IR AR 2 8 AR DL JRE SN o FhER 5 55
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T Fi2 B [36] AL i BT AT ORI 203 P 1 23 ] R JE L #) PISK/AKT/mMTOR 388 i 00 il B 21 4 200 B 1) 385 5 0
DRI IR B E R R, BEARRTE SN, AT ARLT4EAL . ¥ 55 SR 50 R I [39]A% K ¥ 1M1 777 368 i 4100 1]
IRS-PI3K-AKT-mTOR {5 518 8%, PRSP AR 7 M s K BB JFF I ZH 2R b IRS-1. p-PI3K. p-AKT .
MTORCL & HRiL, o3 NAFLD KRS 28T, T HEIRACH!, 2% NAFLD KEUHAERE IS F2 2 .
T LG A R T 2% - 23 A R R B H [30] 4T R Ty i i ] AKT {5 538 6 rT FEIK NAFLD 3%
()AL 2N 7 AR PR B, DTS JHF U 288 0 DR 400 e o if B S5 i 0 3R B3 0 AR 0K [40] AT 3l ik v 1k
PIBK-AKT {5 5%, 5408 A AR 30E, s I kA5 R e . BRI LR W [41] 38 -
FAR 25 4% P13K/AKYFoxO1 15 5l #%, [%K G6Pase. PEPCK [{3ik, 4MtilbE R A e, A5k Ag
R, BEMH. Guo, C.H.ZWFIEY[24] BNG-1 J5 Al /5 PDE3B ik ek 48 UL K B AL RN 4
ek, 2% NAFLD /)N SRS IR JEE B AR HURI IR AR 7 A, BRI B v s L[] R H ik = R )
WEE(H 3).

Table 3. Traditional Chinese medicine improves the mechanism of NAFLD through the LepRb/IRS/P13K pathway

%2 3. hEZSEIT LepRb/IRS/P13K i@k NAFLD BI{ER 4

REEZGRZE R ARR et 1 FH#E 55,
s ey ” ) Py T ery—
sy HOEE NAFLD /s g 70 ggg;ﬁ/@% 5 EAD] 1L-21/1L-21R /- T H AT AERE I R
LK VA SE ]
e i BERLY NAFLD /NERABER 48] mTOR BB Jak /> A o2 B R, AT o2 A g s 22 42
S AR NAFLD /N @I PL3K/AKYMTOR 135 538 40 1) 40 A 185 5 AR 3k 40 B T o

H1#] PIBK/AKT/MTOR 38 B& 40 il 7 4 40 B R 8 T, A 2 P
B7, ZRARAHEAL .

] IRS-PISK-AKT-mTOR 15 538 B A1 O 3 R A B A IR I,

HHHTEFORAT 7 NAFLD /) AR

AR ML Ty NAFLD /)™ A 7Y

Bt A J 5
ey VRBEAT B AKT (S WE TG NAFLD S LR PR
255 WRIA SHEEHA T A5 FFF FUE 8 i 4R Ve 50 «
i gy VEZEEST BRI PIBK-AKT % SIEE, VAR AL, 1)
HA IR e A HEiIFI R A 5 R IR .

WL PL3K/AKY/FoxOL {55l %, F#{% G6Pase. PEPCK [
FIE, MERERAEER, FETRERAQW, BRI,

YT HTE A S T 4L 2R b PDE3B ) camp #IE RIS, B0 AT
JIg I 2 1k A S SR A

T - HARZ SD MEE KR

BNG-1 NAFLD /) f Ak 7R

3.4. hHEHET LepRb/AMPK/ACC B ZE NAFLD BI{ERHLE

BTN R R 5L 2K R (HD) [42]w]dat 3% AMPK/ACC {5 58 B, J#% NAFLD KU AE/C
WS, I RS T A A R IORN AR 1 B 5 RS B IE R . BOAE BRI [43] 48 = ZDF K R
AMPKa2mRNA FiEF p-AMPK K F3RIE, kb ACCmRNA Rik, MR 4IRE iR, s
JHF R P P AR 1, B B U, S AR 2R L . PRI T R R PR — RIS T, A SRS
AT 5T R WI[A41RE BT PTR3E AMPK FIl ACC IR AL, 4t i 107 A2 ORI 1t R T 2 B 48 A SR s I s I
AP, Huang, Y. 55T F0R BH[45] A 22 BERS I0 1 s e v R TR K BRUFFHZA R p-AMPK # p-ACC 7K
P, AR A P AR A A AR R v 1 B AR R AR . ARS8 A5 [46] R B /NBERR 1 PL3K/IAKT
O 9 R AT, EAMEE AMPK SRR 58U IE ACCmRNA KA 3E N, M s NAFLD i &) 24K
PURIASE -

DOI: 10.12677/tcm.2024.138287 1929 HRE 2


https://doi.org/10.12677/tcm.2024.138287
https://doi.org/10.12677/tcm.2024.138287

RN, XA

WAL TR WP RS IR [A71 B A B8 A 1B NAFLD K SRR A2 1 f s s A i Th s, B e

RILAE /K $2mPriadbie /1, 22 NAFLD #EFE 3 ZHld 3oh AMPK 3B o6 BT A 5 A Qs & 4]
NF-KB 375 M J 45 T4 i 28 5E s W SEBL(FR 4)

Table 4. Traditional Chinese medicine improves the mechanism of NAFLD through LepRb/AMPK/ACC pathway
%= 4. PEHET LepRb/AMPK/ACC iBEEI4E NAFLD HI{ERHLEH

hEEZiRE hEZG AR B TER#E A

¥ AMPK/ACC 15 518 B, Jlf T RS2 A LA 56 1 s B 5| L f)
R

KR AMPKa2mRNA FRIEF p-AMPK B AHRIE, b
ACCMRNA ik, FFAH 40 g B i

EAH NAFLD /) G i 7Y

R EARIY) NERE /N SRS RY

BT ey FEBERMEC R —FRRRER . 76 AMPK FI ACC
gz T NAFLD NIV oty b A R (R AR B RS B

W T v MR R IR K P4 p-AMPK AT p-ACC (7K,
VR PN AT g 07 25 PSS TR e g g 5 2 e A R Ak L3

{Eit AMPK &1k S BT IE ACCmRNA Ks8I hn, Mt
NAFLD Jif % 2 3P0 A E

SE] NAFLD /) G i 7Y

/NEET NAFLD /) B i 74

hEgETr PIHENRRT NAFLD ANRBRR  0E AMPK GBS 250 IR A .

4. WRERE

{ZN

Zi BRIk, HEERANOGE B AT AR IR U I BB iR te 2 —, A NAFLD SRR FTRoR, gy

Bk R 2g K R 25 B 7 dF 4k R K ) JAK2/STAT3 (STATS). SHP2/MAPK/ERK . IRS/P13K  J%

AMPK/ACC B E NAFLD P (it fE v R 5 e . H Afim a3 240 Gl #9677 NAFLD 11
Fp 5 25 HARYE FIALEIIE SO AN, Tt — D NIG AR 2580 2, et 3 o™i 5256 22364, DU
&R 2@ R Th AR YT NAFLD HIHH 2, SN NAFLD F i Ria 7 30 B &4z .
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