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Abstract

Objective: To explore the potential therapeutic targets and molecular mechanisms of Yueju Pill in
treating metabolic dysfunction-associated steatotic liver disease (MASLD) based on network phar-
macology and molecular docking technology. Methods: The blood-entering components of Yueju
Pill were collected through a literature review. The SwissTargetPrediction database was used to
predict the targets of these components, and the GeneCards database was used to retrieve MASLD-
related targets, followed by screening. The intersection targets between the component targets and
disease targets were identified and used to construct a “Component-Target-Disease” network dia-
gram using Cytoscape 3.5.0 software. GO and KEGG enrichment analyses of the intersection targets
were performed using the DAVID database. Protein-protein interaction (PPI) information was ob-
tained from the STRING database to construct a PPI network. Degree centrality, betweenness cen-
trality, and closeness centrality were calculated to screen for the key targets of Yueju Pill against
MASLD. Molecular docking verification between the key components and key targets was conducted
using the CB-Dock2 online platform. Results: A total of 32 active components of Yueju Pill were
screened, corresponding to 601 drug-related targets and 1189 MASLD-related targets. There were
183 intersection targets between the drug and the disease. Enrichment analysis indicated that these
targets were significantly enriched in 154 pathways, including the regulation of the apoptotic pro-
cess, PI3K/AKT signaling pathway, and MAPK signaling pathway. PPI network analysis suggested
that TNF, AKT1, TP53, STAT3, JUN, EGFR, HIF1A, and NFKB1 might be the key targets. Molecular dock-
ing results showed that the binding energies between the key components and key targets were all
less than -5.0 kcal/mol, indicating good overall docking performance. Conclusion: This network
pharmacology study demonstrates that Yueju Pill exhibits multi-component and multi-target char-
acteristics in the prevention and treatment of MASLD, providing a basis for further mechanistic re-
search and clinical application.
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1. 5|8

AR Th g B 5 AH 5 i 107 PE 9% (metabolic dysfunction-associated steatotic liver disease, MASLD)/& 4=k £
W OLHE TR 2 —, RN B RLN 32% [1], FKEEW AT B3 ANBORER N, fEAERE R & RIT
R A IR B CLECE R . ISRk (EA PR 28260, S H BK A 2575166 MASLD #H1TiR
7, [FIRS MASLD fia 7 b 75 B EALMAR X 5L S BRI I ARE, BHia RIS A 1E . ShIksRFEREAL AT 2 RUpE IR
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Wi, DOENESEIRGL. SR R AS AT 410 [2] [3]. MASLD (kAR R kLMK, ARITE
SR B 2= KBTS RS A LA i = B8 = BB PO RE AR, 2o AR R DORRTE P4, AR 0375 5 A R B
AR =i 8=, T ARE TN SRR W IR R A L AR PR T RERR RS . 41
PR T AN Al 5 2 P R 2R AR AR R, IR T B0 (R A R [4] o AR 25 2 R RN iz 3 o o P 4 s 4 B e it 1)
F K BRI, B 2R, WS R R, FERIE RN, B R E I EI[5] .

2024 4E 3 H, L1177 607 T3 245 Resmetirom 1535 [F FDA KOt KNI AF (09E T 1
NGBS AR AHAZ 25 K 17 380RN 22 A 1) 75 8k — 20 WL E2[6] o ARG T-Ph 2 S 2l R RR VR YT, Th 25 2 0
2. BARA R RN EMAZE T Z AT, Mg ELEHE MASLD K HAH ¢ 1) H AORE7E Hh S B g
A HILFERREL, MRS SEMREE, BRACNR, B, HIRERAS ZEL[7]. B8t A
HEDE) » BEM. NE. WET7. sidh. AR5 WG4 K, BAMEM2 . &AL, 5
JHEfRAR, BT NEFEEARE, W7, iz K25 faFassersit, BENSy, SGEMmSy,
TERE G M, HEEE, EARRE SRR, SRS, EAEH, LREE. 17
L BRIRACR Z T[], BURZYERAHT FT G 7n[9] [10], SR AL BEA RS S BK SR AE AR AL /I B AR I i 7K
S, PR L 3 2h KB R T AR RO, BRI R SE b s, AL T AR I R T R A S
EENRA P40 . 4ERF 1L - PRV BE e (BBIB)RRZS M Dhfe, fEMAE A b, RS AL I ZLIE B FHE 4 2540
FR AR 3 DU AT B A2 5 S AIBR A K o I 2408 2 B 2 00F 90 /R [11], AR AL ef T oM S 5 1) 5 1 FH T e
SRR G RN A . SR IEDIREAE S, Wk 3] AGE-RAGE. TNF. PPAR. B REFES
PG, BEAh, BRI 2R SR MASLD KRB H ARG EH, 8 EIRAE AMPKe 1 p-
AMPKa FIZRiL, 238 7 KRB IRE AR [12] [13]. PR LA BB AL 7 MASLD FIZEG], A %ot
o T B AR KT, BV T BT 19T A[14] . H AT O RO PR oR O AL e R S AR, B YR MASLD
FI5 15 AMPK 28 A RIAHISE, BEFREBONERE, 7 ER N B s MASLD #I1EFHLE .

WLt B EAERE G TR A% WG RS2 S RHERBR A mt b, v RGN 254 2%
TR B 2GR FARLI[15] . ASHIF 7818 FH 0 4% 24 B (O 0 BB R 7 v, 855 o0 FRHBEIRAEITAR R0
B ALK MASLD 1 3E ZEE 1 o S VR FER AL, 38 HOB TEAE R AL

2. ZINEH*E
2.1. B S SELTN

B KL 25 W) A 2 P8 RH G ST R [16] 0 ke Bk 8 AL B9 N I B 43, i@ 3 PubChem ## FE
(https:/pubchem.ncbi.nim.nih.gov/)3REA ML 553 #) SMILES 5, 7 SwissTargetPrediction - & (http:/swis-
stargetprediction.ch/) Tl & fE#E 2, DAMEZE KT 0 B0 S /B A R0 s

2.2. MASLD #8588 & fFi%

1 H “metabolic dysfunction-associated steatotic liver disease” . “non-alcoholic fatty liver disease” &
JKEEE], 7F GeneCards %4 & (https://www.genecards.org/)BH T #E 2R, % 5E relevance score kT A7 £ 0
RON BRI RS RS A [15]. ARSI, M A ESEBIEE, IR MASLD 75 7EHE 5.

2.3. MHIHETT MASLD BIMIEHIEE K S

K2R R S S R S R, SN Cytoscape 3.5.0 BRI Z MRSy — B A - SR I AT RRAL,
Mg, LBrRERIL, I “network analysis” DIfE ML, 1EFF degree [HHEA AT 5 MR E NZ
Wt e B Ay . 83T DAVID i 7 (https://davidbioinformatics.nih.qov/) %t &k # FL747 MASLD /)78 75 48
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E %

RIEAT GO FARIHT A KEGG Ml H = 470 Hr . X #rah RIZIE PEM/DBIRHER, A “fZEE 7 4
YRR, GEHUAT 10 7 GO & S/ & AR IS, R 20 {7 KEGG I8 He i <A .

2.4. MBHNIETT MASLD £l 81 s ik

W 5 29 3L F AR AT N STRING 4% /% (hittps://string-db.org/) 37 45 145 A1 B F (PP 45 1,
LR B 0 (degree) UK T 2 547k, 14 0P (betweenness) . #2ii H O P (closeness) Z 3K T
HRALE) SR AR O S, T B FE O E R R FE N 2% TR B 2 SAREE R A E . BE R, R
TNIZTT AR 2 Fh B M A RO R T AN SR S AR B TR IE R,
K, BWRE LT REIRFFEEA W2 S et P B B, 33200 TR O PR I 1 2505 I 28 o LB 4 )
PR ARIR AT, RIZ AUR BRI 0, A BR 0 B T e BRI DR 2% 1 R O

25. X

£ RCSB PDB %4/ £ (https://www.rcsb.org/) H T #04% O BE SO R (1 2 1 AR 454, ORAF A pdb 4% =X
E Pubchem H N FBR IR AL R FE A FH (1 CBE 7r 3D 251, fRAF v sdf #%30. f# [ CB-DOCK?2 ¥ & 4T
53§ % #(https://cadd.labshare.cn/ch-dock2/), XA B E N 5, TH B EXE[L7]. HXE5%
(kcal/mol) (AR FE L5 A RE Ty, BUEBK, Z5E&rTREMHER, X474 <5 keal/mol AT A JyTic 4 L5 5L 5
Z MR G AT

3. R
3.1. AR TSR B ER s AU T
RSO S, FEAS 32 AMBIALKO RSy, #42 T E 3R 601 MR, W L

Table 1. Blood components and predicted target points of Yueju pill
= 1 BEALA MR 57 B FUNEE S 3

| | o | . B
G 4 CAS & Bl 4 CAS il

A S A
Yil B4 482-39-3 21 Y7 RIFEE 485-72-3 56
YJ2 I-FRHEEME 117060-54-5 4 YJ18 4-FdE 2K HR 1137-42-4 59
Y3 3-HIEAEERE 117047-07-1 4 YJ19 PR -T-O- MG B TF  31712-49-9 44
Y4 = R 52591-10-3 35 YJ20 PR 17306-46-6 23
Y15 o7 Pt i 473-08-5 65 YJ21 AJUIHE 23180-57-6 24
Y16 wnERR 331-39-5 49 YJ22 F4RJRTE B 14534-61-3 51
Y7 YR IR 2 60-19-5 35 YJ23 1-FE T 34246-96-3 21
Y8 BAH 21967-41-9 14 Y24 WHEHH 51059-44-0 19
YJ9 et SR 479-98-1 17 vis P H‘ii?ﬂ;g%;go- 69251-96-3 12
YJ10 T HEIEEE 103-33-3 6 YJ26 L 251 520-18-3 103
YJ11 Ma 55 24512-63-8 54 Y127 TR IR 58546-56-8 110
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T &

i3k
YJ12 B 61276-17-3 15 YJ28 FekHaHE D 848784-85-0 32
YJ13 EEEY 489-32-7 23 YJ29 il e 10097-84-4 106
YJ14 RV IR 18103-41-8 103 YJ30 PHLTIETF 42553-65-1 17
YJ15 AN 2086-83-1 105 YJ31 T g 32492-74-3 76
YJ16 HETEIRIERN 88182-33-6 109 YJ32 JR LA R 0 e W 7361-59-3 7

3.2. MASLD #B#93REX

T Genecards #5422, LA “non-alcoholic fatty liver disease” Jyociid3L3R15 2367 Ml AL LA
“metabolic dysfunction-associated steatotic liver disease” &8 ia| 33k 3 270 /ML . Genecards £ 2 111

Score i i BHE mil HHOWE D), I8 BOE Score E KT AL, B IFIRIEST ) 1189 4 MASLD 4
R

33 BEN ‘M5 -BR AR MENeE

W R AL ) e B A S O A RUBOCE AR, BRAG Y 183 NS ARHE SSAE R FLE T MASLD AV FEHE
#, P Cytoscape HAFHEAT FTAAL AT, #53 “Reoy - BUAL - 0 MR IE], Hohigt VI IBRORiE
Y, O TTFRREEE LA, DO, WA 1. WA ROl B &= A &85
R EAEH R AN LAWY IR TR, PlE, XA R ALG ST MASLD 1
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Figure 1. “Ingredients-target-disease” network diagram of Yueju pill
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3.4.GO BE 75 KEGG &EE57r#h

HET DAVID 4z X} 183 N s it AT & 42 /b, g BIME P < 0.01, Jiidk5E /i A1) i A2 B0l %
i GO ThAE & £ 053], A4 (biological process) 448 4. ZH 417> (cellular component) 62 4. 731
&g (molecular function) 95 5%, GO 43#T 7 B HL LA L 3 AN 8 3 AT 10 4% B 3k TR R, WK
2, GO BENMWERESATESSWNAY S FRAFERE TR BRI 3-WE/ EOMEE B
(PIBKIAKT)(Z S8 S 1R . A0 AT R % . 2225005 A0 3R (1 I (MAPK) SRR (T 2 48, 5
FERT MM ORI, R RRASE; o DhRe oA o s B O 1 I R T
A2 E R AR  ATP. BB 7 7 TS A ¢ . KEGG ‘B 70 i 52 KEGG {55 @ % 154 7%,
VEFEHT 20 MERNE NG F@E B S H S BT TG, ILE 3, AR AR E A TR S s ik AL
1k AGE-RAGE {55l . FEREAHJCIEES . EGFR B & R BEE I HIF YT HIF-1 {5 5@, PISK/IAKT
{E5E%. M. MAPK 15 5@ RE:.

3.5. PPI MR RIME S5 57 4R

R ALYATT MASLD 19 183 /NMEETEAE I #E 2 5 N String ¥E 22211 PP1 4%, 35 N Cytoscape %K
PEBEAT S8, 125 ELAE 183 N1 UM 3173 453, HREABUEERIR, FEMEMRE, HAMSKEAREZ, 1
4. LA Degree > 60, Betweeness > 0.0162, Closeness > 0.6766 Mifiiksc1F, K153 8 NIHEE A 2),
53 MR IR BER T (TNF) . B2 i B (AKTL). MR P53 (TP53). 15 5 5 5 EuEH T 3
(STAT3). # %A T Jun (JUN). R FAKHTFZMAK(EGFR). SEEFHE T 1la (HIFLA). % T «B I
1 (NFKBL), X263 [ AT e 2 880 b A 45 24 R0V E F IR G B 1
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Figure 2. GO analysis of intersection targets in the treatment of MASLD with Yueju pill
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EX A

Pathways in cancer A .
Lipid and atherosclerosis 1 .
Chemical carcinogenesis — receptor activation .
PI3K-Akt signaling pathway [ )
Chemical carcinogenesis - reactive oxygen species (@] Count
Kaposi sarcoma-associated herpesvirus infection | o ® 20
Proteoglycans in cancer () @ 30
MAPK signaling pathway - O @ «
AGE-RAGE signaling pathway in diabetic complications 1 ([ ] . 50
E Human cytomegalovirus infection [ )
2 Hepatitis B - ® -Log10 (PValue)
Endocrine resistance [ ] 2
Prostate cancer - (] 21
HIF-1 signaling pathway - [ J 18
EGFR tyrosine kinase inhibitor resistance | [ J 15
Apoptosis 1 [ J
Pancreatic cancer 1 [ ]
Colorectal cancer A [
PD-L1 expression and PD-1 checkpoint pathway in cancer - [ ]
Bladder cancerq ©

0.10 0.15 020 0.25
GeneRatio

Figure 3. KEGG analysis of intersection targets in the treatment of MASLD with Yueju pill
3. MEINETT MASLD ZEE#E 5 KEGG 24

Figure 4. Intersection target PPI network
4. TEEHLS PPI LG
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EXR 2

Table 2. Key targets of Yueju pill in the treatment of MASLD
= 2. MEIAIATT MASLD X5 S

B Degree Betweenness Closeness
TNF 0.748971 123 0.084053
AKT1 0.736842 119 0.055968
TP53 0.722222 115 0.04008
STAT3 0.708171 110 0.035358
JUN 0.686792 102 0.0236
NFKB1 0.679104 101 0.019482
HIF1A 0.679104 100 0.022268
EGFR 0.679104 99 0.036332

3.6. HFIHHEER

flifl CB-DOCK2 1 & X S B 4 i MG HE 2590 P 70 EAT X 4%, e XS 1245
B (R Ry S R HEAT TR (1] 6) 0 ITHRAE R, AR - FOAA x5 70 B8 <5 keal/mol, 5t B i % )

AR (15 5), diaiEtt

EYER A 5080 S R T R AT, Hod, SARIFNA AKTL- e B E R . AKTL-/NEERS . AKT1-11
M. AKTL-ZH5EE . JUN-/NEERS . JUN-1LZ5/y. JUN-Z il E . EGFR-/NEERE, WLIK 6.

TNF  AKT1 TP53 STAT3 JUN EGFR HIF1A NFKB1
YJ14 | 6.7 -9.9 -6.9 -7.9 -8.3 -8.5 -7.0 -7.2
-8.5
YJ15 -7.0 m -7.4 -7.6 | -10.1 -8.8 -7.0 -7.4
-10.5

YJ26 -84 -9.7 -6.8 -7.8 -9.0 -8.5 -7.2 -7.6

YJ27 7.9 -7.3 -7.5 -7.6 -7.8 -6.8 -7.0 =71

YJ29 -67 95 67 -74 -9.0 -8.0 -6.7 -7.1

Figure 5. Molecular docking results of key targets and key components
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Figure 6. Docking diagram of active ingredients with core targets

B 6. EBHIEMEM S S0 R T EE
4. 71ig

MASLD & 5% WL, & S AERE BRI « i 25 Qs B 25 DA o<, 40 A g 2 PR 0K
BRI, RS R AR SO S A TR T ARG R A, KR R A
SEFLYEAL[18]. HFFE RN, BN ALLE IR PR I B8 20O A PR 73 BT 10 8 BEIE BB I b . AR 8
JOEL T e AU %5 P2 IR B 1, B8 v LR 5 3 7K ST 5 0 g T o R [T e X W AT, B i B kSR R A A 119 i 2B [19]
AL B R IR R 1G9 MASLD M AT, (EIL BRI 5 FHLH M ATE 2

KT I I PR 2% 23 2 0k, I T R AT BE R AR I 2 AN AR E D AR RIS S g, i PIBK/AKT
5B MAPK {5 5@ ESTE GO /i Fl KEGG Zr T B4, AL T BE A2 83X 4 4% % R 5
FERBITIEM « PIBKIAKT 15 5l 2% A2 Jk & 32 N 32 B RN EY , B0 e @ iR 1k — R 51 T il
B, WL R A R AL A (MTOR). XCEKHEE A O (FoxO). B 5 & BEES-38 (GSK-3p)5%, 4%
JFF IV RO R 20 B HR 0 W s i IR TR G S 2 A DA R B R R PISKVAKT 3 I 1) 1 o s A& 4 e AT
AE B AU P A 4 5 IRE . B A2 S 1940 T JERE[20]. 72 MASLD JiBLIRZS N, FFRTARS 54 B4 B 1 11 J5
By AP FE PIBKIAKT 15 516 F 2L, XAMUINE 7 A fE R AR, i id@ ek 280 . 4
PO BRI AR M T, HEZ) TR R R [21] . 22 TURE FEIESE, it 7T PIBK/IAKT I8, o5 ik & 2= HlPi.
(et g I SOEMAPRIET:, BEH RGE MASLD SR EIATIFR[22]-[24]. MAPK 15 5 8 B2 41
L 1S PN A/ RS DG A 5 X 8, L SRR T AL AR 40 M A 1ME 5 T T I (ERK1/2) . c-dun 2 K ik
fiF(INK1/2/3)F1 p38 MAPK (a, B, 7, 8), X85 G2 £8 W RIS 4049 OB HR I AN Rl A 5. ERK 8 B 18
AR R R R 0, 2 5 A A oA R T INK I p38 of 22 Feft 45347 1R 1 e P UK
AR PR TR R SR % o DR R A T (LR R 7 TR ) Y TG INIK T p38 %, MAPK 55
T I PRI 55 T R SR S SORT 8 i 5 5 AH 96 [25] [26]. PIBK/IAKT 5 MAPK 15 5@ M £ MASLD k4
RIEFIEARILIBE, TR AFAEE E I A2 SOE, AKT Af DU B AL 4 INK (%) L i ik - T
BE5 TG 1 (ASKL) &N, MTTFHET INK (E e, thah, AKT &Gl id e sk b & B it
EVE, NI INK /- SRR TS S, JLE4E RS S 1 N . 5—J7m, iS4 INK
RERE IR A0 J 5 22 2 R KA 1 (IRS-1) (8 22 2R A A, IXFMEIRBAAS T IRS-1 &5 PI3K p85 1 75 WA 1]
B, MEIES TS AT PI3K MiE 1k 3 R AKT (B ER (LR [25]. 7EF BG40,
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E %

JIE AR M 3L = A I B A D% 4 AR SR AT T Toll BEAZ4A 4 (TLRA)Z 2RI 32 KBS MAPK @i,

IXZ)) NF-xkB S5 R 1 G AL, 2R R SRR R X, IR E 2808, T PIBK/AKT 18 B 18 H £ B IR
AR RAEDCRAER, LA NF-«B BVETE . (RS R 7 ERIE, FERAE+T MAPK (RR(E S5
PISK/IAKT $LH#A5 5 Z [N AP, v 7 HRA M RAERAL, m1 MASLD [a4X 5 Th A8 B hsAH 5 8 B
PEIF 2 (MASH) (3R [27]. oy TP R, 2 CHEI A S Ry BA RIFM4 &ae 7, Hp
AKT1 fil JUN 528t il B B4 88 11 . AKTL 2 PIBK GBS IIZ 0 & A, HIhAERR AT
SR 5 AU SRR, I 2 0SBV A MR A SE DR 1, TR 28 5RE PR - S — 2P 0] AKTL 3
P, S EUFHAT IR [28] . JUN 25 (172 MAPK {5 538 5 HH R SC B R I S 05, 2440 i 52 1) 70 SR (285

RAEHF K20, 2Woh MAPK ZI SR 1) INK g, s JUN, (3 et 4L 40 s
A R TR [29]. Hh4h, KEGG &4 5 AGE-RAGE 15 Sl . EGFR &% R B0k Sk FT . HIF-
1 {55 @85 MASLD ZUM3c, & M AR AT pe iy HmBs KT, S8R B A E M AGEs, 5
RAGE 4 & )5, il k40 NG 5% I~ 0E A, #Em {2t MASLD [mfig i 1 )1 48 14 JE [30] . EGFR
VENZ AR B R BRI A% DR R, I BRI T STAT3. MAPK “5i@ 8, RfEgnfEsss. /1. 1R
WHZGE, 25 MASLD [AIERTASTE . BF28 . FTEF 4tk F AT 40 o e i3k () 4 F2[31] . HIF-1a S 45 AT
NE AR (k% O s 7, 7E MASLD H R0 b TS EUIRAS . HIF-La 080 H 78 503 13E e v R 35K
SVER, HIF-Lo bR FIE AR B & SO DGR R 3k, RIS A R R i ks, Mg ik
JH MR BTITAR[32]

G5 LRTIR, I A AT T RN, R AL T AR I L 2 RS R RO RIS T PIBKIAKT 5
MAPK iX 26 A% 05 Sl b2 A JCBEsl 5, JFxd Hoe i@ ek B3k 47 78, RIEXE MASLD 11E
F o @R PIBKIAKT 5 MAPK Gl % (138 X6, e pi M Q. 40 S0 A0 REBORT 90 e B, AT ik
BRI A o

AW TR G2 TH I R T 880 FLIATT MASLD JEZEVE IR, SRT, WR2% 25 7 2 B2 At s 2ol
ZiE ], (RAFTER PR, BTN TR R TRIN, BT RS B A ELAE I Z SR AGB0AIE, R O AT
TEMf, AR R R KK TEEA L. RRFET LIRS, SO - A&7
HWE, 5B CRISPR ik, RNA BN T4 5], AE4H MO AR bk F5000 ) SC B8 9 s AT D) Be i B
I FAKIGAUE, T AT ST 2 S8 50 UE 1) P13

EHEWH

G R EFAE R ZRI0 H (5202512926077); 2 M i BHE R0 H (022d2025002); 2 1 2 Bg BHF I
H(BYKQ202521); =M Bk 1) i 51 (BY H2026028)

SE

[1] Riazi, K., Azhari, H., Charette, J.H., Underwood, F.E., King, J.A., Afshar, E.E., et al. (2022) The Prevalence and Inci-
dence of NAFLD Worldwide: A Systematic Review and Meta-Analysis. The Lancet Gastroenterology & Hepatology, 7,
851-861. https://doi.org/10.1016/s2468-1253(22)00165-0

[2] ®SCE, WoF, F, & ARBRERE T % R RS T fara (3], IR PRTARR 2% &, 2023, 39(5): 1041-1048.

[31 Vugler, R/t mEAE, 25 ACHIAH SRR M) BRI M AT B VR $ 9 (2024 £ERR) [J]. SEHIAFAR 22 &, 2024,
27(4): 494-510.

[4] JLFEW, skifgae, OSmBr. AU Re BRAG AR IR 7 90 I Je ik e [J]. 22 BIER 24, 2024, 28(8): 1496-1502.
[6] =&, MU, 35, & AR PERR DT E T T Sk (3], AR 2ERF AT, 2024, 22(15): 179-184.
[6] Keam, S.J. (2024) Resmetirom: First Approval. Drugs, 84, 729-735. https://doi.org/10.1007/s40265-024-02045-0

DOI: 10.12677/tcm.2026.155247 26 HRE 2


https://doi.org/10.12677/tcm.2026.155247
https://doi.org/10.1016/s2468-1253(22)00165-0
https://doi.org/10.1007/s40265-024-02045-0

T &

[7]

(8]
(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]
[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

VRIRGE, SR, K%, BT L 2535 K 4y 1 R R R SR IR R IR VR 7 e IR MU « 2 BB PR L SARSE 7
A1 T[] o EE A5 GO L i 4k &, 2023, 21(10): 1750-1763.

BT, PGS, BEALET R[], I TR R AR, 2019, 21(9): 217-220.

SIS, TEFE, A, & T TMT Aricd @ & 5 5 24 2 BB 7R AL B Va “ U050 /R AL ).
rp [ SEIG T 2 4k 8, 2023, 29(1): 26-36.

R, Wk, PO, S JGIE B 2 R R DT R Xt ApoE /N BRI AR IR SR [J]. A [ o R A PR
78, 2017, 23(11): 1559-1563.

W, PR, whEkul. BRI RLIE T IS T H AL A 0 2% 24 TR TR K 4 T BRI E[9). o [ R 25 4R, 2021,
18(33): 25-30.

WLLE, KN, BRRAL. BRI ER S AR R R VR IT 1R F RS FIE. AMPK-a 3B IFEM[I]. L5
[ 24, 2015, 47(5): 77-79.

XSG, 5k4 %, mEh, A5 R AT SRS 14 A I BT K BRI PPARe RIA I SEmI[]]. P E 4R 2R, 2011,
31(7): 1219-1220.

BRAT, K, T, S BT OAHR ZE B - A R AT R R B Ve B K S AR RE AL LA [3]. AR
R 24221, 2022, 40(10): 99-102.

gz, KR, RAEA, S KT WG 20 B SR S0 50 UE PR 5 v AR RS 1 AR R R R ¥ £ B AL (3]
FREZY, 2023, 54(15): 4882-4894.

AR, £, KB Z, % T UPLC-LTQ-Orbitrap-MS A 20 #rs8 Sk =M AL 2 5oy BN [3].
R 2224 &, 2024, 44(8): 865-874.

Liu, Y., Yang, X., Gan, J., Chen, S., Xiao, Z. and Cao, Y. (2022) CB-Dock2: Improved Protein-Ligand Blind Docking
by Integrating Cavity Detection, Docking and Homologous Template Fitting. Nucleic Acids Research, 50, W159-W164.
https://doi.org/10.1093/nar/gkac394

Targher, G., Valenti, L. and Byrne, C.D. (2025) Metabolic Dysfunction-Associated Steatotic Liver Disease. New Eng-
land Journal of Medicine, 393, 683-698. https://doi.org/10.1056/nejmra2412865

Dbz, XA, w28, & ML R R & AR R ALEIRE T[], 5 B2 2, 2025, 20(1): 160-166.

Solinas, G. and Becattini, B. (2022) PI3K and AKT at the Interface of Signaling and Metabolism. In: Dominguez-Villar,
M., Ed., PI3K and AKT Isoforms in Immunity, Springer, 311-336. https://doi.org/10.1007/978-3-031-06566-8 13

Zhu, Q.,Ren, Y., Tang, X., Jia, S., Wu, J., Yao, X., et al. (2026) Protective Effect of Maren-Tiaogan Decoction on High-
Fat Diet-Induced MASLD in Mice. Fitoterapia, 188, Article ID: 107023. https://doi.org/10.1016/j.fitote.2025.107023

Lv, C., Zhao, L., Hou, J., Sun, H., Li, Z., Wu, Y., et al. (2025) Multi-Omics Reveals Total Flavones from Abelmoschus
manihot (L.) Medik. [Malvaceae] Ameliorate MAFLD via PI3K/Akt/mTOR-Mediated Autophagy. Frontiers in Phar-
macology, 16, Article 1601707. https://doi.org/10.3389/fphar.2025.1601707

Zhou, K.X., Zhang, D., Bao, HW. and Li, L.J. (2022) Network Pharmacology and Molecular Docking Study on the
Effect of Kaempferol in Treatment of Metabolic Associated Fatty Liver Disease. Journal of Traditional Chinese Medi-
cine, 42, 788-794.

Gao, J., Cang, X,, Liu, L., Lin, J., Zhu, S., Liu, L., et al. (2024) Farrerol Alleviates Insulin Resistance and Hepatic
Steatosis of Metabolic Associated Fatty Liver Disease by Targeting PTPNL1. Journal of Cellular and Molecular Medicine,

28, €70096. https://doi.org/10.1111/jcmm.70096

Alshehade, S., Alshawsh, M.A., Murugaiyah, V., Asif, M., Alshehade, O., Almoustafa, H., et al. (2022) The Role of
Protein Kinases as Key Drivers of Metabolic Dysfunction-Associated Fatty Liver Disease Progression: New Insights and
Future Directions. Life Sciences, 305, Article ID: 120732. https://doi.org/10.1016/.1fs.2022.120732

Zhang, S., Tang, J., Sun, C., Zhang, N., Ning, X., Li, X,, et al. (2023) Dexmedetomidine Attenuates Hepatic Ischemia-
Reperfusion Injury-Induced Apoptosis via Reducing Oxidative Stress and Endoplasmic Reticulum Stress. International
Immunopharmacology, 117, Article ID: 109959. https://doi.org/10.1016/j.intimp.2023.109959

Shi, P., Chen, X., Cao, J,, Feng, Z. and Xue, B. (2025) Exploring the Mechanism of Modified Zexie Decoction against
Metabolic Associated Fatty Liver Disease Based on Network Pharmacology and Experimental Validation. Combinato-
rial Chemistry & High Throughput Screening, 28, 2408-2423.
https://doi.org/10.2174/0113862073344422240906051007

Cheng, Y., Gu, W., Wu, X., Tian, W., Mu, Z., Ye, Y., et al. (2025) Allicin Alleviates Traumatic Brain Injury-Induced
Neuroinflammation by Enhancing PKC-d-Mediated Mitophagy. Phytomedicine, 139, Article ID: 156500.
https://doi.org/10.1016/j.phymed.2025.156500

DOI: 10.12677/tcm.2026.155247 27 e

$
i


https://doi.org/10.12677/tcm.2026.155247
https://doi.org/10.1093/nar/gkac394
https://doi.org/10.1056/nejmra2412865
https://doi.org/10.1007/978-3-031-06566-8_13
https://doi.org/10.1016/j.fitote.2025.107023
https://doi.org/10.3389/fphar.2025.1601707
https://doi.org/10.1111/jcmm.70096
https://doi.org/10.1016/j.lfs.2022.120732
https://doi.org/10.1016/j.intimp.2023.109959
https://doi.org/10.2174/0113862073344422240906051007
https://doi.org/10.1016/j.phymed.2025.156500

[29]

[30]

[31]

[32]

MRS, RN, FEHE, A AR RIS LT AL R SR Y 5 O REEOR 9% c-jun S A S AP B P S
[0]. HéedBEZE 448, 2015, 30(1): 293-295.

Sakasai-Sakai, A., Takeda, K. and Takeuchi, M. (2023) Involvement of Intracellular TAGE and the TAGE-RAGE-ROS
Axis in the Onset and Progression of NAFLD/NASH. Antioxidants, 12, Article 748.
https://doi.org/10.3390/antiox12030748

Wang, Z., Jin, Z. and Xiong, Z. (2025) Research Progress of Epidermal Growth Factor Receptor in Metabolic Dysfunc-
tion-Associated Steatotic Liver Disease and Related Diseases. Diabetes, Obesity and Metabolism, 27, 5418-5431.
https://doi.org/10.1111/dom.16653

Liu, Q., Liu, H., Zheng, Y., Yang, Z. and Wen, S. (2025) HIF-1a Regulates the Progression of Metabolic Dysfunction-
Associated Steatotic Liver Disease. Digestion. https://doi.org/10.1159/000548503

DOI: 10.12677/tcm.2026.155247 28 HRE 2


https://doi.org/10.12677/tcm.2026.155247
https://doi.org/10.3390/antiox12030748
https://doi.org/10.1111/dom.16653
https://doi.org/10.1159/000548503

	基于网络药理学和分子对接探讨越鞠丸治疗代谢功能障碍相关脂肪性肝病作用机制
	摘  要
	关键词
	Study on the Mechanism of Yueju Pill in the Treatment of Metabolic Dysfunction-Associated Steatotic Liver Disease Based on Network Pharmacology and Molecular Docking
	Abstract
	Keywords
	1. 引言
	2. 资料与方法
	2.1. 药物成分与靶点预测
	2.2. MASLD相关靶点筛选
	2.3. 越鞠丸治疗MASLD的网络构建及分析
	2.4. 越鞠丸治疗MASLD核心靶点筛选
	2.5. 分子对接

	3. 结果
	3.1. 越鞠丸成分收集及靶点的预测
	3.2. MASLD靶点的获取
	3.3. 越鞠丸“成分–靶点–疾病”网络的构建
	3.4. GO富集分析与KEGG通路分析
	3.5. PPI网络的构建与分析
	3.6. 分子对接结果

	4. 讨论
	基金项目
	参考文献

