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Abstract: Objective To explore the underlying mechanisms of Xiaoyao Powder in treatment of liver cancer with depression,
utilizing the methodologies of network pharmacology and molecular docking. Methods The TCMSP database was used to obtain
the effective active components and targets of Chinese herbal medicine by setting oral bioavailability (OB) > 30% and drug like
(DL) > 0.18 as the screening conditions. The disease-related targets were obtained from the GeneCards database, and the disease
targets and drug targets were intersected to obtain the common intersection targets, which were imported into the DAVID database
for KEGG pathway and GO function enrichment analysis. Molecular docking was performed to verify the affinity of active
ingredients and key targets. Results A comprehensive analysis yielded a total of 161 therapeutically active components and 661

targets associated with Xiaoyao Powder, with 11 204 disease targets in total. KEGG pathway enrichment was observed in AGE-
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RAGE signaling pathway, cancer-related targets, and HIF-1, among others. Molecular docking analysis revealed that the core

component 3f-acetoxyatractylon exhibited favorable binding affinity towards the identified targets such as interleukin-6 and tumor

necrosis factor. Conclusion Xiaoyao Powder primarily exerts its effects through 3f -acetoxyatractylon mediating targets like

interleukin-6, tumor necrosis factor, and anti-apoptotic genes, regulating pathways such as AGE-RAGE and cancer. It plays roles in

anti-inflammation, immune regulation, and promoting apoptosis, thereby improving the symptoms of liver cancer and depression.

Key words: Xiaoyao Powder; liver cancer; depression; network pharmacology; molecular docking; AGEs-RAGE signaling pathway
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Fig.1 Venn diagram of intersection target of Xiaoyao Powder and liver cancer complicated with depression

R30S

S0AT1 AHA

PR SLCHAA
oaLiB DR
8001 CYPBT
i IFNG = NOS3 Bl
SLA CXCLE Lz CHRM
&R MBS
ADIFOD BCLZ  TRS3 WOSE
TGFE1 L0
aaprar — MADE ZIRT1 SPP1 = T oo,
HIF 1
IL& THF e
IL4 CCL2
SELE L1 s GER
HTHIA, EETMY
ESR1
- | STAT3 o
HEPBEY PGR
APF ICak
CYP1A7 i GH 5 EEBPE i
SERFINET
ESAz2 cp40LG
& PARPY o MAPK - T
PGS PRHLCE
SRKGE
2 BIBEUET TR A EREZ O S B PPI W 48

Fig.2 PPI network diagram of core targets of Xiaoyao Powder in treatment of liver cancer complicated with depression
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Table 1 Top 20 main effective active components of OB value in Xiaoyao Powder

Mol ID T4 &Y AR OB/% DL
MOL002311 glycyrol H R 90.78  0.67
MOL001918 paeoniflorgenone AP TG 87.59 0.37
MOL000471 aloe-emodin PN 83.38 0.24
MOL001484 inermine 2= 75.18 0.54
MOL005190 eriodictyol X H 71.79 024
MOL000022  14-acetyl-12-senecioyl-2E,8Z, 10E-atractylentriol ~ 14- Z /8t 3E-12-T HOGBERE-8- X IF R =8 63.37  0.30
MOL004328 naringenin T 7 2% 59.29  0.21
MOL013187 cubebin ES 3TN 5713 0.64
MOL000211 mairin I HE AR TR 5538 0.78
MOL000049 3B-acetoxyatractylone 3B- LA KA AR 54.07 0.22
MOL001924 paeoniflorin AJUH 53.87 0.79
MOL003656 lupiwighteone P = BRI 51.64 037
MOL000239 jaranol RETTER 50.83  0.29
MOL000354 isorhamnetin FRER 49.60 0.31
MOL002565 medicarpin EE 3 4922 034
MOL004609 areapillin 4 R 4896 0.41
MOL006129 6-methylgingediacetate2 6- IR Ay — [ 2 48.73  0.32
MOL004624 longikaurin A R =25 DS AZ K i 4772 0.53
MOL008698 dihydrocapsaicin AR 47.07 0.19
MOL000449 stigmasterol O 43.83  0.76
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Fig. 3 Active ingredient-target interaction diagram of Xiaoyao Powder
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Table 2 Enriched gene of KEGG top 6 signaling pathways

ID I % 44 TR PAE 5
hsa04933  AGE-RAGE signaling 1.31X 10" TGFB1.CXCL8.PRKCB.NOS3.PRKCE.STAT3.SERPINE1.SELE.TNF«
pathway in diabetic ICAM1.VEGFA\IL6ILIB BCL2.CCL2.AKT1.MAPKI
complications
hsa05142 Chagas disease 423X107" IL10.TGFBI.CXCL8.NOS2.SERPINE1.FOS.TNF-IL2.IL6.IFNG .
ILIB.CCL2.AKTI.MAPK1
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®3 HH-BH-ER-EF-EERHRSER
Table 3 Ingredients information in traditional Chinese medicine-component-target-disease-pathway
f£5 MOLID PYE S f£% MOLID e
CH1 MOL001645 LR MEERS (linoleyl acetate) FL3 MOL000279 P2 B) 4 % (cerevisterol)
CH2 MOL002776 T %1 (baicalin) FL4 MOL000282 JE £ § 7 (stellasterol)
CH3 MOL000449 & % (stigmasterol) FL5 MOL000283 id 4t iz (ergosterol peroxide)
CH4 MOL000354 5 B 78 % (isorhamnetin) FL6 MOL000296 % %5 ik "4 I (hederagenin)
CH5 MOL000422 J|EEE (kaempferol) GC1 MOL001484 1L #E 2 (inermine)
CH6 MOL004598 3,5,6,7-tetramethoxy-2-34,5-trimethoxyphenyDchromone [GC2 MOL001792 HHEZ(DFV)
CH7 MOL004609 B B 3% I Careapillin) GC3 MOL000211 111 251} (mairin)
CH8 MOL013187 EE P& 2 (cubebin) GC4 MOL002311 HE®EE (glycyroD
CH9 MOL004624 IR = 3 5 DL 7 A2 ) B (longikaurin A) GC5 MOL000239 AETT 2 (jaranoD)
DG1MOL000358 -4+ i % ( B-sitosterol) GC6 MOL002565 78 B & (medicarpin)
DG2 MOL000449 7 {4 % (Stigmasterol) GC7 MOL000354 5t 4 & (isorhamnetin)
BS1 MOL001918 Aj i1 7t (paconiflorgenone) GC8 MOL000359 4 4 % Csitosterol)
BS2 MOL001919 (3S,5R,8R,9R,10S,145)-3,17-dihydroxy-4,4,8,10, [GC9 MOL003656 3] ki & 245 HH (lupiwighteone)
14-pentamethyl-2,3,5,6,7,9-hexahydro-1H-cyclopenta|GC10 MOL000392 Hill AR 1E 25 (formononetin)
[aJphenanthrene-15, 16-dione GC11 MOL000417 45 57 #1 (calycosin)
BS3 MOL001924 Aj i1 7t (paeoniflorin) GC12 MOL000422 HEAERE (kaempferol)
BS4 MOL000211 Ll Z5 3 (mairin) SI1  MOL000358 B-73 K3 I ( B-sitosterol)
BS5 MOL000358 B-4+ 4 B ( B-sitosterol) SJ2 MOL006129 6- FH LA AT — i 2 C6-
BS6 MOL000359 23 # I (sitosterol) methylgingediacetate2)
BS7 MOL000422 HEAERE (kaempferol) SJ3 MOL000449 L H§ ¥ (stigmasterol)
BZ1 MOL000022  14-acetyl-12-senecioyl-2E, 87, 10E-atractylentriol ~ |[SJ4 MOL001771 poriferast-5-en-33-ol
BZ2 MOL000033 (3S,85,95,10R,13R,14S,17R)-10,13-dimethyl-17- |[BHI MOL001689 JII# 2 (acacetin)
[ (2R, 58) -5-propan-2-yloctan-2-yl]-2,3,4,7,8,9,11,[BH2 MOL002881 A2 (diosmetin)
12,14,15,16,17-dodecahydro-1H-cyclopental a] |53 MOL004328 #1 B 2 (naringenin)
phenanthren-3-ol BH4 MOLO000471 525 K # % (aloe-emodin)
BZ3 MOL000049 3B- 2B A 1 AR (3 B-acetoxyatractylone) bh5  mol005190 L H ) Ceriodictyol)
FL1 MOL000273 160-F23EFA%382( 1 60-hydroxydehydrotrametenolic acid)ph6  mol005573 564¢ & (genkwanin)
FL2 MOL000275 4 B R (trametenolic acid) bh7  mol000006 B 3 3 (luteolin)

R4 PCBEEBAMES BN FIHELER
Table 4 Molecular docking results of p-acetoxy atractylon with key targets

A S R LA & TG SE4HE/(KI-mol ™)
47 Jiid 25 1 pS3 L A TP53 -34.27
48 HIFI AR R G/H A 2 PTGS2 -31.35
56 JiIRE SR FE A TNF -30.51
45 A F ST HIF1A -29.68
48 P T ) BE A BCL2 -29.26
56 SE TP IL6 -28.42
49 MEW R 24k 1 ESRI1 -28.00
54 H4iiE/r % 1b IL1B -26.33
45 5T SR SR T 3 STAT3 -25.92
53 AR E AKTI -25.08
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Fig. 7 Molecular docking diagram of p-acetoxy atractylone and key targets
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