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[Abstract] Objective To explore the potential mechanism of the main active component Tripterygium wilfordii in
the treatment of oral lichen planus based on network pharmacology. Methods The components of Tripterygium wil-
fordii and targets were searched through the Traditional Chinese Medicine system pharmacology database and analysis
platform (TCMSP) and the Traditional Chinese Medicine integrated database (TCMID) databases. The related targets of
oral lichen planus (OLP) were obtained through databases such as Gene Cards. The OLP targets were mapped by Venn

analysis to the targets of Tripterygium wilfordii to screen out the common targets as the treatment of OLP targets of
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Tripterygium wilfordii. The Cytoscape software and STRING were used to construct a chemical component-target net-
work and protein-protein interaction network, a network analyzer was used to compute the network topology properties,
a cluster profiler software was used to analyze the GO classification enrichment analysis and KEGG signal path analy-
sis, and a Tripterygium wilfordii chemical components - targets - pathway network diagram was constructed. Results
Twenty-three components and 44 OLP treatmenttargets of Tripterygium wilfordit were obtained. The key active ingredi-
ents of Tripterygium wilfordii in the treatment of OLP are triptolide, kaempferol, and tangerine peel. The key targets in-
clude TNF and AKT1. The GO classification enrichment analysis obtained 63 GO terms, which are mainly involved in
the leukocyte differentiation and reaction to lipopolysaccharides. The KEGG analysis identified 111 signaling pathways,
which are mainly related to the TNF signaling pathway and IL17 signaling pathway. Conclusion Based on the network
pharmacology, this study preliminarily revealed themain components, targets and pathways of Tripterygium wilfordii in

the treatment of OLP. This study can provide a theoretical basis for further research to explore drugs with high activity

and low toxicity to treat OLP from Tripterygium wilfordii.
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Table 1  The main active components and pharmacological parameters of Tripterygium wilfordii

NO. 1D Ingredient OB (%) DL
1 MOL000296 Hederagenin 36.91 0.75
2 MOL003182 (+)-medioresinol di-O-beta-D-glucopyranoside_qt 60.69 0.62
3 MOL003184 Neotriptophenolide 45.42 0.53
4 MOLO03185 (IR, 4aR, 10aS)-5-hydroxy-1-(hydroxymethyl)-7-isopropyl-8-methoxy-1, 4a-dimethyl-4, 9, 10, 48.84 0.38

10a-tetrahydro-3H-phenanthren-2-one
5  MOL003187 Triptolide 51.29 0.68
6  MOL003196 Tryptophenolide 48.50 0.44
7  MOL003199 5, 8-Dihydroxy-7-(4-hydroxy-5-methyl-coumarin-3)-coumarin 61.85 0.54
8  MOL003217 Isoxanthohumol 56.81 0.39
9  MOL003225 Hypodiolide A 76.13 0.49
10 MOL003229 Triptinin B 34.73 0.32
11 MOL003231 Triptoditerpenic acid B 40.02 0.36
12 MOL003245 Triptonoditerpenic acid 42.56 0.39
13 MOL003248 Triptonoterpene 48.57 0.28
14 MOL003280 Triptonolide 49.51 0.49
15 MOLO000358 Beta-sitosterol 36.91 0.75
16  MOL007415 [(25)-2-[[(2S)-2-(benzoylamino)-3-phenylpropanoyl Jamino|-3-phenylpropyl| acetate 58.02 0.52
17 MOL000449 Stigmasterol 43.83 0.76
18 MOL002058 Medioresil 57.20 0.62
19  MOLO003283 (2R, 3R, 45)-4-(4-hydroxy-3-methoxy-phenyl)-7-methoxy-2, 3-dimethylol-tetralin-6-ol 66.51 0.39
20  MOLO004443 Zhebeiresinol 58.72 0.19
21 MOL005828 Nobiletin 61.67 0.52
22 MOL000422 Kaempferol 41.88 0.24
23 MOL009386 3, 3"-bis-(3, 4-dihydro-4-hydroxy-6-methoxy)-2H-1-benzopyran 52.11 0.54

OB: oral bioavailability; DL: drug likeness

22 FABEAOLP 48 % ¥2.5

BN HE Y 23 A1 4 41 43 #E TCMSP . TCMID 48
P g vh 3R A5 22 H #5150 4~ i i GeneCards |
DisGeNET . DrugBank 1 OMIM % 4§ /£ 15 2] 2= & )5
47240 o Y R AR S R S R

Pr, 152 44 45 A IR YT OLP AW 7E 48 5 (18 1
#2),
23 MAL SRS -Fe LM%

W 2 s, B2 Ao iy - 38 5 ™ 455 T
Cytoscape 3.7.2 A



b

AREEmpIE 20216128 $£29% £ 128
+ 812 + Journal of Prevention and Treatment for Stomatological Diseases, Dec. 2021, Vol.29 No.12  http://www.kqjbfz.com

OLP

Tripterygium wilfordii

44 common targets between OLP and Tripterygium wil-
Sfordii, OLP: oral lichen planus

Figure 1  Venn diagram
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Table 2 Potential active ingredients and targets of Tripterygium wilfordii in the OLP treatment

NO. Target Entrez ID NO. Target Entrez ID NO.  Target Entrez ID NO. Target Entrez ID
1 CYP3A4 1576 12 TGFB1 7040 23 INSR 3643 34 CCR7 1236
2 TNF 7124 13 VCAM1 7412 24 DPP4 1803 35 CD86 942
3  CYPIBI 1545 14 AKT1 207 25 114 3565 36 NR112 8856
4 PTGS2 5743 15 FOS 2353 26  ICAM1 3383 37 CD80 941
5  MMP9 4318 16 CASP3 836 27  CYP1Al 1543 38 JUN 3725
6  SLC6A4 6532 17 11.23A 51561 28  RELA 5970 39 BAX 581
7  PPARG 5468 18 BCL2 596 29  TP53 7157 40 CD274 29126
8  CXCL8 3576 19 HMOX1 3162 30 CDIA 909 41 VEGFA 7422
9 NR3CI 2908 20 CASP8 841 31  CD40 958 42 SELE 6401
10 DEFB4A 1673 21 IFNG 3458 32 CYPIA2 1544 43 CD14 929
11 MMP1 4312 22 NOS2 4843 33 PLA2G4A 5321 44 L2 3558

OLP: oral lichen planus; CYP3A4: cytochrome P450 3A4; TNF: tumor necrosis factor; CYP1B1: cytochrome P450 1B1; PTGS2: prostaglandin G/H syn-
thase 2; MMP9: matrix metalloproteinase 9; PPARG: peroxisome proliferator-activated receptor gamma; DEFB4A: beta-defensin 4A; MMP1: matrix metal-

loproteinase 1; TGFBI1: transforming growth factor beta 1; VCAMI: vascular cell adhesion protein 1; AKT1: RAC-alpha serine/threonine-protein kinase;
FOS: proto-oncogene c-Fos; CASP3: caspase 3; 11.23A: interleukin 23 subunit alpha; HMOX1: heme oxygenase 1; CASP8: caspase 8; IFNG: interferon

gamma; NOS2: nitric oxide synthase 2; INSR: insulin receptor; DPP4: dipeptidyl peptidase 4; 1L4: interleukin 4; ICAM1: intercellular adhesion molecule
1; CYPIAL: cytochrome P450 1A1; RELA: transcription factor p65; TP53: cellular tumor antigen p53; CYP1A2: cytochrome P450 1A2; CCR7: C-C che-

mokine receptor type 7; NR112: nuclear receptor subfamily 1 group I member 2; VEGFA: vascular endothelial growth factor A; SELE: E selectin; 1L2: in-

terleukin 2
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CYP3A4: cytochrome P450 3A4; TNF: tumor necrosis factor; CYP1B1: cytochrome P450 1B1; PTGS2: prostaglandin G/H synthase 2;

MMP9: matrix metalloproteinase 9; PPARG: peroxisome proliferator-activated receptor gamma; DEFB4A: beta-defensin 4A; MMP1: matrix

metalloproteinase 1; TGFB1: transforming growth factor beta 1; VCAMI: vascular cell adhesion protein 1; AKT1: RAC-alpha serine/threo-

nine-protein kinase; FOS: proto-oncogene c-Fos; CASP3: caspase 3; [L.23A: interleukin 23 subunit alpha; HMOX1: heme oxygenase 1;
CASPS8: caspase 8; IFNG: interferon gamma; NOS2: nitric oxide synthase 2; INSR: insulin receptor; DPP4: dipeptidyl peptidase 4; I14: in-
terleukin 4; ICAM1: intercellular adhesion molecule 1; CYPIA1: cytochrome P450 1A1; RELA: transcription factor p65; TP53: cellular tu-
mor antigen p53; CYP1A2: cytochrome P450 1A2; CCR7: C-C chemokine receptor type 7; NR112: nuclear receptor subfamily 1 group I
member 2; VEGFA: vascular endothelial growth factor A; SELE: E selectin; IL2: interleukin 2

Figure 2 Tripterygium wilfordii chemical components-targets network diagram
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Table 3 Topological parameter analysis of Tripterygium wilfordii chemical component

NO. Ingredient 1D Degree BC CC TC NO. Ingredient 1D Degree BC CcC TC
1 MOL003187 24 0.160 0.511 0.141 13 MOL003182 2 0.000 0.384 0.957
2 MOL000422 24 0.143 0.504 0.161 14 MOL003184 2 0.000 0.384 0.957
3 MOL005828 12 0.036 0.428 0.277 15 MOL003196 2 0.000 0.384 0.957
4 MOL000358 9 0.028 0.417 0.300 16 MOL003225 2 0.000 0.384 0.587
5 MOL003199 5 0.006 0.398 0.478 17 MOL003245 2 0.000 0.384 0.957
6  MOLO003185 3 0.001 0.389 0.710 18 MOL003280 2 0.000 0.384 0.957
7 MOL003217 3 0.001 0.389 0.696 19 MOL000449 2 0.000 0.384 0.957
8  MOL003229 3 0.001 0.389 0.710 20 MOL002058 2 0.000 0.384 0.957
9  MOL003231 3 0.001 0.389 0.710 21 MOL004443 2 0.000 0.384 0.957

10 MOL003248 3 0.002 0.389 0.710 22 MOL007415 2 0.000 0.384 0.957
11 MOL003283 3 0.002 0.389 0.696 23 MOL009386 2 0.000 0.384 0.957
12 MOL000296 2 0.000 0.384 0.957

BC: betweenness centrality; CC: closeness centrality; TC: topological coefficient. Following bioinformatics analysis, the core components of Tripterygium

wilfordii treated OLP were identified accordingly, including triptolide, kaempferol, nobiletin, et al; OLP: oral lichen planus

coane 1258 CCR7
)

|
& @ 0 5 10 15 20 25 30 @

a: protein-protein interactions network; b: ranking of gene edge number in network; OLP: oral lichen planus; TNF: tumor necrosis factor; AKT1:
RAC-alpha serine/threonine-protein kinase; JUN: transcription factor AP-1; TP53: cellular tumor antigen p53; IL4: interleukin 4; CXCL8: C-X-C
motif chemokine ligand 8; ICAMI: intercellular adhesion molecule 1; RELA: transcription factor p65; VEGFA: vascular endothelial growth factor
A; IFNG: interferon gamma; IL.2: interleukin 2; MMP9: matrix metalloproteinase 9; PTGS2: prostaglandin G/H synthase 2; FOS: proto-oncogene c-
Fos; HMOX1: heme oxygenase 1; PPARG: peroxisome proliferator-activated receptor gamma; TGFB1: transforming growth factor beta 1; CASP3:
caspase 3; CASPS: caspase 8; MMP1: matrix metalloproteinase 1; VCAMI: vascular cell adhesion protein 1; CCR7: C-C chemokine receptor type
7; NOS2: nitric oxide synthase 2; SELE: E-selectin; NR3C1: glucocorticoid receptor
Figure 3 Active components of the Tripterygium wilfordii treated OLP protein-protein interaction
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Table 4 Analysis of the topological parameters of the core target of Tripterygium wilfordii in the OLP treatment

NO Gene symbol Gene name BC CC TC
1 TNF tumor necrosis factor 0.001 0.442 0.667
2 AKT1 AKT serine/threonine kinase 1 0.000 0.436 0.739
3 JUN Jun proto-oncogene, AP-1 transcription factor subunit 0.006 0.453 0.482
4 TP53 tumor protein p53 0.002 0.442 0.576
5 114 Interleukin 4 0.000 0.436 0.750
6 CXCL8 C-X-C motif chemokine ligand 8 0.000 0.436 0.750
7 ICAM1 intercellular cell adhesion molecule 1 0.000 0.436 0.739
8 RELA Transcription factor p65 0.001 0.442 0.667
9 VEGFA vascular endothelial growth factor A 0.000 0.436 0.750

10 IFNG Interferon gamma 0.000 0.436 0.750

BC: betweenness centrality; CC: closeness centrality; TC: topological coefficient; OLP: oral lichen planus

RS WAMEIRIT OLP RYMTERL & GO W /& R (&1 10 5%)
Table 5 GO enrichment analysis results of potential targets of Tripterygium wilfordii for the OLP treatment (top ten of each items)

GO-ID GO-term Type P FDR value Gene ratio Gene
GO: 0002521  Leukocyte differentiation BP  <0.001 <0.001 0.431 TNF, MMP9, PPARG, etc.
GO: 0032496  Response to lipopolysaccharide BP  <0.001 <0.001 0.409 TNF, PTGS2, CXCLS, etc.
GO: 0002237  Response to molecule of bacterial origin BP <0.001 < 0.001 0.409 TNF, PTGS2, CXCLS, etc.
GO: 0042110 T cell activation BP  <0.001 <0.001 0.409 TGFBI, VCAM1, AKT1, etc.
GO: 0007159  Leukocyte cell-cell adhesion BP <0.001 <0.001 0.386 TNF, TGFB1, VCAMI, etc.
GO: 1903037  Regulation of leukocyte cell-cell adhesion BP  <0.001 <0.001 0.363 TNF, TGFB1, VCAMI, etc.
GO: 0045785  Positive regulation of cell-cell adhesion BP <0.001 <0.001 0.363 TNF, TGFB1, VCAMI, etc.
GO: 0022407  Regulation of cell-cell adhesion BP <0.001 <0.001 0.363 TNF, TGFB1, VCAMI, etc.
GO: 1903039  Positive regulation of leukocyte cell-cell adhesion BP  <0.001 <0.001 0.340 TNF, TGFB1, VCAMI, etc.
GO: 0022409  Positive regulation of cell-cell adhesion BP  <0.001 < 0.001 0.340 TNF, TGFB1, VCAMI, etc.
GO: 0005126  Cytokine receptor binding MF  <0.001 < 0.001 0.250 TNF, CXCLS8, DEFB4A, etc.
GO: 0046982  Protein heterodimerization activity MF  <0.001 <0.001 0.205 PPARG, TGFBI, FOS, etc.
GO: 0020037 Heme binding MF  <0.001 <0.001 0.159 CYP3A4, CYPIBI, PTGS2, etc.
GO: 0046906  Tetrapyrrole binding MF  <0.001 <0.001 0.159 CYP3A4, CYPIBI, PTGS2, etc.
Oxidoreductase activity ,acting on paired Donors,
GO: 0016705 MF  <0.001 <0.001 0.159 CYP3A4, CYP1IBI, PTGS2, etc.
with incorporation or reduction of molecular oxygen
GO: 0005125  Cytokine activity MF  <0.001 <0.001 0.159 TNF, CXCLS8, TGFBI, etc.
GO: 0004497  Monooxygenase activity MF <0.001 <0.001 0.114 CYP3A4, CYPIBI, NOS2, etc.
GO: 0002020  Protease binding MF  <0.001 <0.001 0.114 TNF, CASP3, BCL2, etc.
GO: 0016712 Oxidoreductase activity ,acting on paired donors, with MF  <0.001 < 0.001 0.091 CYP3A4, CYP1BI1, CYPI1AL, etc.
incorporation or reduction of Molecular oxygen .reduced
flavin or flavoprotein as one donor, and incorporation of
one atom of oxygen
GO: 0070330  Aromatase activity MF  <0.001 <0.001 0.068 CYPI1BI1, CYP1AL, CYP1A2, etc.
GO: 0045121  Membrane raft CC  <0.001 <0.001 0.273  TNF, PTGS2, SLC6A4, etc.
GO: 0098857 Membrane microdomain CC  <0.001 < 0.001 0.273 TNF, PTGS2, SLC6A4, etc.
GO: 0098589  Membrane region CC <0.001 <0.001 0.273  TNF, PTGS2, SLC6A4, etc.
GO: 0009897  External side of plasma membrane CC  <0.001 < 0.001 0.136  TNF, VCAMI, INSR, etc.
GO: 0098552  Side of membrane CC <0.001 <0.001 0.136 TNF, VCAMI1, INSR, etc.
GO: 0005667  Transcription factor complex CC <0.001 <0.001 0.114 PPARG, FOS, RELA, etc.
GO: 0005901  Caveola CC  <0.001 <0.001 0.091 PTGS2, HMOX1, INSR, etc.
GO: 0044853  Plasma membrane raft CC <0.001 <0.001 0.091 PTGS2, HMOXI1, INSR, etc.
GO: 0090575  Polymerase Il transcription factor complex CC  <0.001 <0.001 0.091 PPARG, FOS, TP53, etc.
GO: 0044798  Nuclear transcription factor complex CC  <0.001 < 0.001 0.091 PPARG, FOS, TP53, etc.

OLP: oral lichen planus; GO: gene ontology; FDR: false discovery rate
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Fzo FHAMEIRIT OLP AL 5 KEGG & &4 Hr (BT 10 4%)

Table 6 KEGG enrichment analysis results of potential targets of Tripterygium wilfordii for OLP treatment (top 10 of each)
KEGG-ID KEGG-term P Gene ratio Gene
hsa04657 1L17 signaling pathway <0.001 0.302 TNF, PTGS2, MMP9, etc.
hsa04933 AGE-RAGE signaling pathway in diabetic complications <0.001 0.302 TNF, CXCL8, TGFR1, etc.
hsa05161 Hepatitis B <0.001 0.302 TNF, MMP9, CXCLS, etc.
hsa05167 Kaposi sarcoma-associated herpesvirus infection <0.001 0.302 PTGS2, CXCL8, AKT1, ete.
hsa04668 TNF signaling pathway <0.001 0.279 TNF, PTGS2, MMP9, etc.
hsa05152 Tuberculosis <0.001 0.279 TNF, TGFB 1, AKTI, etc.
hsa05142 Chagas disease (American trypanosomiasis) <0.001 0.256 TNF, CXCLS8, TGFB1, etc.
hsa04620 Toll-like receptor signaling pathway <0.001 0.256 TNF, CXCL8, AKT1, etc.
hsa05169 Epstein-Barr virus infection <0.001 0.256 TNF, AKT1, CASP3, etc.
hsa05166 Human T-cell leukemia virus 1 infection < 0.001 0.256 TNF, TGFB1, AKTI, etc.

TNF: tumor necrosis factor; PTGS2: prostaglandin G/H synthase 2; MMP9: matrix metalloproteinase 9; CXCL8: chemokine (C-X-C motif) ligand 8;

TGFBI1: transforming growth factor beta 1; AKT1: RAC-alpha serine/threonine-protein kinase; CASP3: caspase 3
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