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Analysis of the Active Compounds and Therapeutic Mechanisms of
Yijin-tang on Meniere's Disease Using Network Pharmacology(I)
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College of Korean Medicine, Kyung Hee University

Abstract

Objectives : This study used a network pharmacology approach to explore the active compounds and
therapeutic mechanisms of Yijin-tang on Meniere's disease.

Methods : The active compounds of Yijin-tang were screened via the TCMSP database and their target proteins
were screened via the STITCH database. The GeneCard was used to establish the Meniere's disease-related genes.
The intersection targets were obtained through Venny 2.1.0. The related protein interaction network was
constructed with the STRING database, and topology analysis was performed through CytoNCA. GO biological
function analysis and KEGG enrichment analysis for core targets were performed through the ClueGO.

Results : Network analysis identified 126 compounds in five herbal medicines of Yijin-tang. Among them, 15
compounds(naringenin, ~ beta-sitosterol,  stigmasterol, baicalein, baicalin, calycosin, dihydrocapsaicin,
formononetin, glabridin, isorhamnetin, kaempferol, mairin, quercetin, sitosterol, nobiletin) were the key chemicals.
The target proteins were 119, and 7 proteins(TNF, CASP9, PARP1, CCL2, CFTR, NOS2, NOSI) were linked to
Meniere's disease-related genes. Core genes in this network were TNF, CASP9, and NOS2. GO/KEGG pathway
analysis results indicate that these targets are primarily involved in regulating biological processes, such as
excitotoxicity, oxidative stress, and apoptosis.

Conclusion : Pharmacological network analysis can help to explain the applicability of Yijin-tang on Meniere's
disease.
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Fig. 1. The Number of Active Compounds and
Target Proteins of Arum Ternatum Thunb.,
Citrus Reticulata, Poria Cocos, licorice,
Zingiber Officinale Roscoe

Fig. 2. The Network of Herbs—-Compounds-Target
Proteins Interactions by Cytoscape
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Fig. 3. Venn Diagram Showing Intersection
Targets between Yijin—tang Compounds
Target Proteins and Meniere's Disease
Related Genes by VENNY
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Fig. 4. Protein—Protein Interaction Networks of
7 Intersection ~ Targets  between
Yijin-tang Compounds Target Proteins
and Meniere's Disease Related Genes
by STRING
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7HZ TNF, CASP9, NOS2%eH ol&
155t Table 1).
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nse to oxidative stress(9.09%), regulation of anio
n transmembrane transport(4.55%), cysteine-typ
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Table 1. Core Genes by CytoNCA. Orange Cells are over the Average Value and Purple Cells are

the Core Genes.

Genes Betweenness Closeness Degree Eigenvector
TNF 16 0.42857143 3 0.6279638
CASP9 8 0.375 2 0.44405144
NOS2 8 0.375 2 0.44402128
CCL2 0 0.33333334 1 0.32505906
PARP1 0 1 0.2298551
NOS1 0 1 0.22984375
CFTR 0 0.14285715 0 0
Average 4.571428571 0.322108846 1.428571429 0.328684919
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Fig. 5. (A) Network of 7 Intersection Targets
Proteins between Yijin-tang Compounds
Target Proteins and Meniere's Disease
Related Genes and Related Pathways by
ClueGo (B) Percent of Genes Per Term
(C) Percent of Terms per Group
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Appendix 1. The Target Proteins of Yijin—tang

W 9 191 - e IRk

L83 vuol=rge] ot —hiel 24 et 2w 71 D)

No. Target Name No. Target Name No. Target Name
1 ABCA1 41 EIF2S1 81 PDE4A
2 ABCB1 42 ELOVL2 82 PIM1
3 ABCB11 43 ELOVL3 83 PLAU
4 ABCC1 44 ENSG00000250741 84 PNLIP
5 ABCG5 45 ESR2 85 PNP
6 ABCG8 46 FOXP3 86 PON2
7 AHR 47 HCK 87 PPARA
8 AKT1 48 HIBCH 88 PRKCD
9 ALOX12 49 HMGB1 89 RAPGEF1
10 ALOX15 50 HMOX1 90 RDH14
11 ALOX5 51 HTR2A 91 RPS6KA3
12 APOB 52 ICAM1 92 SLC2A2
13 APOE 53 IL10 93 SLC2A4
14 ATP5B 54 IL17A 94 SICO1B1
15 BDNF 55 1.8 95 SP1
16 BECN1 56 LDLR 96 SPTAN1
17 BIRC5 57 LHCGR 97 SREBF1
18 BLVRB 58 LMNBI 98 SREBF2
19 CASP3 59 MAPK1 99 STK17B

20 CASP4 60 MAPK3 100 TLR2

21 CASP7 61 MAPK8 101 TLR4

22 CASP8 62 MAPK9 102 TMPRSS11D
23 CASP9 63 MCL1 103 TNF

24 CCL2 64 MME 104 TNFRSF11B
25 CDK1 65 MMP2 105 TOP1

26 CDK4 66 MMP9 106 TOP2A
27 CDX2 67 MYC 107 TP53

28 CFTR 68 NOS1 108 TTR

29 CYCS 69 NOS2 109 TYR

30 CYP1Al 70 NOS3 110 UGT1A1

31 CYP1A2 71 NOTCH2 111 UGT1A10

32 CYP1B1 72 NR1I2 112 UGT1A3

33 CYP2C19 73 NT5C 113 UGT1A7

34 CYP2C8 74 NT5C1A 114 UGT1A8

35 CYP2C9 75 NT5C1B 115 UGT1A9

36 CYP2D6 76 NT5C2 116 UGT2B15

37 CYP3A4 77 NT5C3L 117 UGT2B7

38 CYP7Al 78 NTSE 118 UGT3A1

39 DGAT1 79 NT5M 119 VEGFA

40 DHCR24 80 PARP1
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Appendix 2. The Information of Compounds and Target Protein Ranking by Degree

No. Compounds Degree No. Target poteins Degree
1 naringenin 22 1 CASP3 9
2 beta-sitosterol 16 2 CYP1B1 5
3 Stigmasterol 16 3 CYP1A2 4
4 baicalein 11 4 ABCG5 4
5 baicalin 11 5 ABCG8 4
6 calycosin 11 6 ICAM1 4
7 dihydrocapsaicin 11 7 UGT1A8 4
8 formononetin 11 8 CYP1Al 4
9 glabridin 11 9 AKT1 3
10 isorhamnetin 11 10 UGT1A1 3
11 kaempferol 11 11 UGT1A10 3
12 mairin 11 12 UGT1A3 3
13 quercetin 11 13 UGT1A7 3
14 sitosterol 11 14 UGT1A9 3
15 nobiletin 11 15 HMOX1 3

16 L8 3
17 NOTCH2 2
18 ESR2 2
19 CYP3A4 2
20 MMP2 2
21 MMP9 2
22 MYC 2
23 VEGFA 2
24 ABCB11 2
25 APOE 2
26 CASP9 2
27 CYP7A1 2
28 DHCR24 2
29 SREBF1 2
30 SREBEF2 2
31 MAPK3 2
32 UGT2B7 2
33 TYR 2
34 ABCC1 2
35 ABCBI 2
36 APOB 2
37 BDNF 2
38 CCL2 2
39 LDLR 2
40 PPARA 2
41 RAPGEF1 2
42 ABCA1 2
43 IL10 2
44 SLCO1B1 2
45 TNF 2
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Appendix 3. Related Genes of Meniere's Disease
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No. Gene No. Gene No. Gene No. Gene
1 FAMI36A 32 CTLA4 63 RIMS1 94 LSAMP
2 OTOG 33 AVP 64 BRMSIL 9 TNF
3 MYO7A 34 AQP3 65 LINC01584 96 NOS1
4 COCH 35 IGHE 66 MIR548AP 97 NOTCH3
5 DTNA 36 LOC100506071 67 MTHFR 98 TPO
6 NAGA 37 AQP5 68 HSPAIA 99 SDHB
7 AQP2 38 [ENG 69 PSMD4 100 FCGR2B
8 CDH23 39 CSN1S1 70 ADRB2 101 FUCA1
9 ADGRV1 40 ACE 71 ITGB3 102 INS
10 USHIC 41 COTL1 72 IL6 103 CD79A
11 PCDH15 42 EDEM3 73 MTR 104 CASP9
12 SHROOM2 43 FAM53B 74 ADRB1 105 CAl
13 C100rf105 44 PLBD2 75 IGES 106 NPPA
14 MIP 45 NPB 76 SLC1A1 107 TG
15 HRH4 46 SLC66A1 77 KCNQ4 108 APOH
16 KCNE1 47 114 78 TOMM20 109 IL1A
17 KCNE3 48 FCER2 79 HCFC1 110 MICA
18 HSPAS8 49 AQP7 80 ADDI1 111 7BED2
19 OCM2 50 SLC44A2 81 ADD3 112 NLRP3
20 HSPA4 51 PTGFR 82 ADD2 113 NF2
21 GJB2 52 NFKB1 83 HRH1 114 POU4F3
22 SLC26A4 53 PRKCB 84 HRH3 115 GRHL2
23 DCAF8 54 HLA-C 85 SKP1 116 PIK3CA
24 AQP4 55 CCL5 86 NOS2 117 CFTR
25 AQP1 56 SEMA3D 87 TRPV4 118 KCNJ1
26 HLA-DRB1 57 TLR10 88 GLA 119 P2RY2
27 AQP6 58 NTN4 89 SERPINC1 120 OTOL1
28 AVPR2 59 DPT 90 CD40LG 121 CCL2
29 AGA 60 MIF 91 F3
30 PARP1 61 F2 92 FCGR3A
31 PTPN22 62 F5 93 HLA-DQB1
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