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[ Abstract | Objective: To explore the antidepressant mechanism of Lilii Bulbus by using network pharmacology.
Methods: The database of Lilii Bulbus ingredients was constructed a by searching online databases such as the traditional
Chinese medicine system pharmacology database and analysis platform ( TCMSP), BATMAN and combining literature
research. The SwissTargetPrediction platform was used to predict the potential targets of each component and build a
"component-target” network. The GeneCards, OMIM, and DrugBank databases were used to get the disease targets. The
common targets of Lilii Bulbus and depression are obtained by comparing with component target of Lilii Bulbus. Cytoscape was
used to construct the ”"component-target-pathway” network of antidepressant in lily, and conduct KEGG pathway enrichment
analysis. Results; Network pharmacology methods successfully identified 16 biologically active ingredients in Lilii Bulbus,
which acted on 88 depression-related targets. Among them, Lilium saponin may be its main antidepressant component. Lilii
Bulbus can participate in microglial activation or attenuation through multiple targets (including STAT3, AKTl, JUN,
VEGFA, TNF, APP, MAPKI14, ESR1, AR and HSP9OAA1), and The regulation of estrogen levels exerts antidepressant
effects, among which the AGE/RAGE signaling pathway, PI3K/Akt signaling pathway, sphingolipid signaling pathway,
C-type lectin receptor signaling pathway, and estrogen signaling may be the key antidepressant pathways. Conclusion: This
study successfully predicted the antidepressant active ingredients and potential targets of Lilii Bulbus, which provided a
scientific basis for the study of antidepressant mechanism of Lilii Bulbus.
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BUME B L AT A 16 AR A AT DS 110 ANEERLE (3 2) o BT Cytoscape &3 7
Swiss Target Prediction 75U, MBRITCAMAMGIE  AWUT-HLE L (126 414, 300 430, W 1.

*1 AEBHEEMERS

G aw 73T AEXS 437 i
1 oK% ( stigmasterol ) Cy H,, 05 356
2 lilioside C CoHi50g 254
3 FEH4HF A(regaloside A) CisHy 0y 400
4 B4 2 H (brownioside) Cy5Hz9 0y 882
5 FRAKALBH ( colchicine ) Cp Hy5NOg 399
6 K Z (emodin) CisH0s 270
7 26-0-1-D-glucopyranosyl-31 , 26-dihydroxy-15-choleslen-16, 22-dioxo-3-0-1-L-thamnopyranosyl-( 1, CysHy, O 900

2) -1-D-glucopyranoside
8 neohyacinthoside Cs7Ho3 NOys 1191
9 FEH 44 D(regaloside D) CigHp 049 400

10 solasodine-3-0-1-L-rhamnopyranosyl (1, 2)-0- [ 1-D-glucopyranosyl(1, 4)] -1-D-glucopyranoside CysHy3NO o 883

11 cyanidin-3-0-1-rutinoside-7-0-1-glucoside C33Hyp Oy 758

12 FEAET E(regaloside E) CHy 0y 458

13 EHEGH F(regaloside F) CioHy 0y 430

14 FAAT T (regaloside I) CaoHys Oy 442

15 THAFH B(regaloside B) CaoHys Oy 442

16 E HEGH C(regaloside C) CisHy, 0y 416

X2 BAEBEERER

EThes RN LILYSY EThes HH LiLYS)
1 AR androgen receptor 19 STAT3 signal transducer and activator of transcription 3
2 NPC1L1 niemann-pick Cl-like protein 1 20  TUBBI tubulin beta-1 chain
3 HMGCR HMG-CoA reductase 21 HDAC6 histone deacetylase 6
4 CYP51A1 cytochrome P450 51 ( by homology ) 22 HDAC1 histone deacetylase 1
5 CYP19A1 cytochrome P450 19A1 23 HDAC3 histone deacetylase 3
6 NR1H3 LXR-alpha 24 HDAC2 histone deacetylase 2
7 CYP17A1 cytochrome P450 17A1 25  SYK tyrosine-protein kinase SYK
8 RORC nuclear receptor ROR-gamma 26  PTGS2 cyclooxygenase-2
9 ESR1 estrogen receptor alpha 27 MAPK14 MAP kinase p38 alpha
10 ESR2 estrogen receptor beta 28  CCNA2 CDK2/cyclin A
11 SHBG testis-specific androgen-binding protein 29  PDEI0A phosphodiesterase 10A
12 SREBF2 sterol regulatory element-binding protein 2 30 CFD complement factor D
13 ACHE acetylcholinesterase 31  AURKB serine/threonine-protein kinase aurora-B
14 CYP2C19  cytochrome P450 2C19 32 NOSI nitric-oxide synthase, brain
15 PTPN1 protein-tyrosine phosphatase 1B 33 NOS2 nitric oxide synthase, inducible
16 HSP90AAL  heat shock protein HSP 90-alpha 34 PIM1 serine/ threonine-protein kinase PIM1
17 VEGFA vascular endothelial growth factor A 35 CSNK2A1  casein kinase I alpha
18 PSEN2 gamma-secretase 36 PTP4A3 protein-tyrosine phosphatase 4A3
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ETRe HH LYy G5 A A
37  FGF1 acidic fibroblast growth factor 74 ELANE leukocyte elastase
38  HPSE heparanase 75 FNTA protein farnesyltransferase
39  CDK1 cyclin-dependent kinase 1 76 McCL1 induced myeloid leukemia cell differentiation protein
40  FGF2 basic fibroblast growth factor 71 BCL2 apoptosis regulator
41  LGALS4 galectin4 78 FTO alpha-ketoglutarate-dependent dioxygenase
42 LGALS3 galectin-3 79 LIMK1 LIM domain kinase 1
43 LGALS8 galectin-8 80 LCK tyrosine-protein kinase
44 HTR2B serotonin 2b(5-HT2b) receptor 81 ABCB1 P-glycoprotein 1
45  ADRA2A alpha-2a adrenergic receptor 82 BCHE butyrylcholinesterase
46  ADRA2C adrenergic receptor alpha-2 83 PTAFR platelet activating factor receptor
47  ADRA2B alpha-2b adrenergic receptor 84 GAA lysosomal alpha-glucosidase
48  DRD1 dopamine D1 receptor 85 CHRM2 muscarinic acetylcholine receptor M2 ( by homology )
49  MMP12 matrix metalloproteinase 12 86 CHRM1 muscarinic acetylcholine receptor M1
50  PRKCA protein kinase C alpha 87 NR3C1 glucocorticoid receptor
51 MMP2 matrix metalloproteinase 2 88 TYMS thymidylate synthase ( by homology )
52 AKR1B1 aldose reductase 89 ADORA1 adenosine Al receptor
53  MMP13 matrix metalloproteinase 13 90 OPRM1 Mu opioid receptor( by homology)
54  ADORA3 adenosine A3 receptor 91 INF TNF-alpha
55  EPHX2 epoxide hydratase 92 AKR1B10  aldo-keto reductase family 1 member B10
56  APP beta amyloid A4 protein 93 ALDH2 aldehyde dehydrogenase
57  PYGL liver glycogen phosphorylase 94 MMP7 matrix metalloproteinase 7
58  SLC29A1 equilibrative nucleoside transporter 1 95 MMP8 matrix metalloproteinase 8
59  CA2 carbonic anhydrase Il 96 SIGMAR]1  sigma opioid receptor
60  CAl carbonic anhydrase [ 97 ITGAV integrin alpha-V/beta-3
61 CA12 carbonic anhydrase XII 98 AKT1 serine/ threonine-protein kinase
62  CAl4 carbonic anhydrase XIV 99 ITGA2B integrin alpha-Ilb/beta-3
63  BCIL2L1 apoptosis regulator Bel-X 100 AMY2A pancreatic alpha-amylase
64 12 interleukin-2 101 AMY1A AMYI1C
65 F2 thrombin 102 ADRB2 adrenergic receptor beta
66  GLI zinc finger protein GLI1 103 ADRB1 beta-1 adrenergic receptor
67  HSD11B2  1l-beta-hydroxysteroid dehydrogenase 2 104 ADRB3 beta-3 adrenergic receptor
68  HSD11B1  1l-beta-hydroxysteroid dehydrogenase 1 105 OPRK1 kappa opioid receptor
69 JUN proto-oncogene c¢-JUN 106 CcA9 carbonic anhydrase IX
70  PPM1B protein phosphatase 2C beta 107 PRKCD protein kinase C delta
71  PPP1CC serine/threonine protein phosphatase PP1-gamma || 108 MGeMT 6-0-methylguanine-DNA methyltransferase
catalytic subunit
72 PPP2CA serine/threonine  protein  phosphatase ~ 2A, 109 SLC28A3  solute carrier family 28 member 3
catalytic subunit, alpha isoform
73 PPP2R5A  serine/threonine protein phosphatase 2A, 56 kDa || 110 MGLL monoglyceride lipase

regulatory subunit, alpha isoform
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