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Abstract: Objectives To investigate the anti-depressant mechanisms of Xiaoyao San combined with venlafaxine by using network
pharmacological techniques. Methods The targets of Xiaoyao San and venlafaxine on depression were obtained through the
TCMSP database, PubChem database, OMIM database, GeneCards database, and Uniprot database. The protein interaction network
was obtained by using the String website. The potential targets were enriched through the Metascape website. Cytoscape software
was used to draw the visual network diagram of "target-component-pathway". Results In combination of venlafaxine, Xiaoyao San
exhibited anti-depression effects through paeoniflorin, robinin, catechin, quercetin and other chemical constituents. There were 208
related targets of Xiaoyao San and venlafaxine in the treatment of depression, mainly including tyrosine protein kinase, signal
transducers and transcriptional activators 3, transcription factor AP-1, mitogen-activated protein kinase 3. These main targets play an

anti-depressant role via regulating 43 pathways, such as AGE-RAGE signaling pathway in diabetic complications, pathways in
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cancer, and influencing biological processes, such as response to wounding, response to inorganic substance, positive regulation of

cellular component movement, blood circulation, organic hydroxy compound metabolic process. Conclusions The combination of

Xiaoyao San and venlafaxine plays an anti-depressant role through multi-targets and multi-pathways. It is worthy to deeply explore

the underlying mechanisms of the combined effects of Chinese and western medicines by network pharmacology.

Key words: depression; combination of Chinese and western medicines; Xiaoyao San; venlafaxine; network pharmacology;

paeoniflorin; robinin; catechin; quercetin
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Table 1 Main active components of Xiaoyao San

2% MOLID %' RS 4R OB/% DL
25 MOL001918 BS1 AjZjH 87.59 0.37
MOL000358 BS2 B-73 % 36.91 0.75
MOL001924 BS3 AjZ4+ 53.87 0.79
MOL000492 BS4 (+)-JLA K 54.83 0.24
HAR MOL000022 BZ1 14-ZBk%E-12-F R A&8E-2E,8Z, 10E-AAR = 63.37 0.30
MOL000033 BZ2 (3S5,85,9S,10R,13R,14S,17R)-10, 13-dimethyl-17-[ (2R, 55)-5-propan-2-yloctan-2-  36.23 0.78
yl1-2,3,4,7,8,9,11,12,14,15,16,17-dodecahydro- 1 H-cyclopental aphenanthren-3-ol
MOL000049 BZ3 3p- £ Bk % 15 A i 54.07 0.22
MOL000072 BZ4 8B-Z4F I A BRI 35.95 0.21
#fT MOL001689 BHI1 HlMEZ 3497 0.24
MOL000471 BH2 FZ&RHHR 83.38 0.24
MOL005190 BH3 FHE&R 71.79 0.24
MOL005573 BH4 Jeft% 37.13 0.24
MOL000006 BH5 B #H &K 36.16 0.25
SEH] MOLO000098 CHI1  #it iz 2 46.43 0.28
MOL002776 CH2 #%F 40.12 0.75
MOLO004624 CH3 M =F2HE DISEIM T A 4772 0.53
MOL004653 CH4 (+)-EEHA 46.06 0.66
219 MOL000358 DGl B-2 (% 36.91 0.75
MOL000449 DG2 & f§§f% 4383 0.76
R%E MOL000273 FL1 QR-2{BS5R10S13R,14R16R,17R-3,16-dihydroxy-44,10,13,14-pentamethyl-2,3,56,12,  30.93 0.81
15,16,17-octahydro-1H-cyclopental a lphenanthren-17-yl]-6-methylhept-5-enoic acid
MOL000282 FL2 #AM#-7, 22E-—)f-3p-F 4351 0.72
MOL000296 FL3 HERF & 36.91 0.75
A MOL006129  SJ1  6-HFA4RA — 2 kTS 2 48.73 032
MOL000449 SJ2 i f§ % 43.83 0.76
HE MOL001484 GC1 inermine 75.18 0.54
MOL001792 GC2 DFV 32.76 0.18
MOL000211 GC3 | T il 5538 0.78
MOL002311 GC4 H&E) 90.78 0.67
MOL000239 GC5 fERZEXK 50.83 0.29
MOL002565 GC6 Fili4kfE & 49.22 0.34
MOL003656 GC7 ] b 58045 I 51.64 037
MOLO003896 GC8 7-H1 48 FE-2-H 5 55 B il 42,56 0.20
MOLO000098 GC9 #t 7 2 46.43 0.28
MOL004805 GC10 (28)-2{4-55-3-3-FIL-2 4D 4L )-8, 8- HIAL-2, 3 - At 2, 3- (155 -4 -1 31.79 0.72
MOL004815 GC11 (E)-1-(2,4- KoK H)-3-(2,2- — L4 -6-) T -2-J - 1 - 39.62 0.35
MOLO004891 GC12 ¥EH 80.30 0.73
MOL004966 GC13 3'-hydroxy-4'-O-methylglabridin 4371 0.57
MOLO000497 GC14 H 40.79 0.29
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Fig.1 Venn diagram of intersection targets of Xiaoyao
San-venlafaxine-depression
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Fig.2 PPI network of Xiaoyao San-venlafaxine-depression targets
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Table 2 Functional description of Xiaoyao San-

venlafaxine-depression PPI network

GO%i's ViR iR IgP
GO:0004879 nuclear receptor activity -23.80
GO:0005126 cytokine receptor binding -18.98

GO:0019904 protein domain specific binding -18.43
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Fig. 3 GO enrichment analysis of potential targets of Xiaoyao San and venlafaxine in regulating depression
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Fig. 4 KEGG pathway enrichment analysis of potential targets of Xiaoyao San and venlafaxine in regulating depression
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Table 3 Target-pathway enrichment analysis of Xiaoyao San and venlafaxine in regulating depression (Top 20)
. . S M ‘
TR hRe ik MH % B3
hsa05200 pathways in cancer 67 32.21 AKTI1. XIAP. FASLG. AR. BAX. CCNDI1. BCL2,
BCL2L1.CASP3.CASP8
ko04933 AGE-RAGE 37 17.79 AKT1.BAX.CCNDI1.BCL2.CASP3.COL1A1.COL3Al.
MAPK14.F3.ICAM1
hsa01522 endocrine resistance 26 12.50 AKTI1.BAX.CCNDI.BCL2.CDKNI1A.MAPK14. EGF.
ERBB2.ESR1.ESR2
hsa01524 platinum drug resistance 18 8.65 AKTI1. XIAP. FASLG. BAX. BCL2. BCL2L1. CASP3.
CASP8.CASP9.CDKNIA
ko04080 neuroactive ligand-receptor 25 12.02 ADRAI1D.ADRA1A.ADRA2A.ADRB1.ADRB2.CHRMI.
interaction CHRM2.CHRM3
hsa04932 non-alcoholic fatty liver disease 21 10.10  AKTI. FASLG. BAX. CASP3. CASP8. FASN. GSK3B.
IL1A.IL1B.IL6.CXCL
k005144 malaria 14 6.73 CD40LG.ICAMI.IFNG.ILIB.IL6.CXCL8.IL10. MET.
CCL2.SELE.TGFBI1
hsa04726 serotonergic synapse 17 8.17 ALOXS. APP.CASP3.CYP2C9. HTR2A.HTR3A. MAOA.
MAOB.PRKACA
ko04723 retrograde endocannabinoid signaling 15 7.21 MAPKI14. GABRAl. GABRA2. GABRA3. GABRAS.
GABRAG6.GRIA2.PRKACA
k004022 ¢GMP-PKG signaling pathway 17 8.17 ADRAID.ADRAIA.ADRA2A.ADRBI.ADRB2.AKTI.
INSR.NOS3.0PRD1
ko04064 NF-kappa B signaling pathway 14 6.73 PARP1.XIAP.BCL2.BCL2L1. CD14. CD40LG. CHUK.
ICAMI1.IL1B.CXCLS
hsa04630 JAK-STAT signaling pathway 17 8.17 AKTI1.CCNDI.BCL2.BCL2L1.CDKNI1A. EGF.EGFR.,
IFNG.IL2.I1L4.IL6
hsa05202 transcriptional misregulation in cancer 18 8.65 BAX.BCL2L1.RUNX2.CD14.CDKNI1A.IGF1.IGFBP3.
IL6.CXCL8.MDM2
hsa05020 prion disease 10 4.81 BAX.HSPAS.IL1A.IL1B.IL6.PRKACA.MAPK1.MAPK3.
MAP2K1.SODI1
hsa05204 chemical carcinogenesis 13 6.25 ADHIB.ADHIC.CHRNA7.CYPIA2.CYPIB1.CYP2C9.
CYP3A4.GSTM1
hsa04211 longevity regulating pathway 13 6.25 AKTI.BAX.CAT.IGF1.INSR.PPARG.PRKACA.PRKCA.
SOD1.SOD2
ko05120 epithelial cell signaling in 11 529 CASP3. CHUK. MAPK14. EGFR. CXCL8. JUN. MET.
helicobacter pylori infection MAPK8.MAPK10.SRC
hsa04152 AMPK signaling pathway 13 6.25 ACACA. ADRAID. ADRATA. AKT1. CCNDI. FASN.
HMGCR.IGF1.INSR
hsa04750 inflammatory mediator regulation of 12 5.77 MAPKI14.HTR2A.IGF1.IL1B.PRKACA.PRKCA.PRKCB.
trp channels PRKCD.PRKCE
hsa05010 Alzheimer disease 15 7.21 APP.CASP3.CASP8.CASP9.FASN.GSK3B.IL1IB\.MMP12.,

PPP3CA.MAPKI1
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Fig. 6 Sankey diagram of Xiaoyao San-medicinal materials-active compounds-pathways
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