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Abstract

Objective: To explore the potential active ingredients of Aralia chinensis in the treatment of gout
and the possible mechanism of action. Methods: The potential active ingredients, targets and gout
related targets of Aralia chinensis were searched in knowledge network, Wanfang, TCMSP, PubChem,
DisGeNET and other databases. The intersection targets were imported into STRING and Cytoscape3.9.1
software for analysis, and the core genes of Aralia chinensis in the treatment of gout were discov-
ered by Cytohubba plug-in. GO and KEGG enrichment were analyzed using DAVID database, and mo-
lecular docking and visual analysis were performed using Auto Dock Tools-1.5.6 and PyMOL soft-
ware. Results: 109 active components, 475 predicted targets and 33 intersection targets of Aralia
chinensis were obtained. After topological analysis, 9 core targets for the treatment of gout were
obtained. GO and KEGG enrichment analyses showed that multiple biological processes, cell compo-
nents and molecular functions were involved. Key signaling pathways include IL-17, Rap1, VEGF and
TNF. The molecular docking showed good binding activity. Conclusion: Aralia chinensis has the char-
acteristics of “multi-target, multi-component and multi-pathway” in the treatment of gout, which
provides a theoretical basis for further experimental research.
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Table 1. Chemical constituents of Aralia chinensis

= 1. BARBLERS

ETAs) B4 FER SHERRVE e/ B SCHRRIE
CM1 pimaric acid [16] CM18 Docosanoic acid [16]
CM2 Kaurenoic acid (ent-kaur-16-en-19-oic-acid) [16] CM19 Palmitic acid [16]
CM3 Kauralexin B2 [16] CM20 Daucosterol [16]
CM4 Acanthol [16] CM21 Kaurenol [16]
CMS5 Caffeic acid [16] CM22 ethyl caffeate [17]
CM6 Stigmasterol [16] CM23 trans-ferulic acid [17]
CM7 Uridine [16] CM24 methyl caffeate [17]
CM8 (-)-kaur-16-en-19-oic-acid [16] CM25 [-sitosterol [17][18]
CM9 17-hydroxy-ent-kaur-15-en-19-oic acid [16] CM26  araloside A methyl ester [19]
CM10 Hederagenin [16] CM27 taibaienoside [ [19]
CM11 ent-kaur-16-en-19-oic acid [16] CM28 Kaempferol [18]
CM12 Myricadiol [16] CM29 Oleanolic acid [18]
CM13 Taraxerol [16] CM30  Uridine monophosphate [18]
CM14 Falcarindiol [16] CM31 Grasshopper ketone [20]
CM15 Protocatechuic acid [16] CM32 Esculetin [20]
CM16 Chlorogenic acid [16] CM33 Scoparone [20]
CM17 Neochlorogenic acid [16] CM34 saponin [21]
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Figure 1. Network diagram of “Drug-Active Ingredient-Target”
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Figure 2. Venn diagram of targets for active ingredients in Aralia chinensis and gout-related targets
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Figure 3. Network diagram of “Drug-Disease-Target”
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Table 2. Degree values of the main active ingredients of Aralia chinensis

2. MAREEMZEMM S degree &

AR Degree {i
Docosanoic acid 17
Cafteic acid 12
Daucosterol 10
taibaienoside I 10
Oleanolic acid 9
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Figure 5. Protein-protein interaction (PPI) network diagram
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Figure 8. GO enrichment of key target genes regulated by Aralia chinensis in treating gout
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Figure 9. KEGG enrichment of key target genes regulated by Aralia chinensis in treating gout
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Table 3. Docking binding energy of key active components of Aralia chinensis with core target genes
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45 & ft /kcalv-mol !
AL E
KDR  MAPKI14 PPART MAPKI1 SRC ALB ANXAS EGFR  CCNA2

Docosanoic acid -7.9 —8.1 5.2 54 —6.0 —8.8 =5.7 -7.6 —6.6
Caffeic acid -6.3 -5.7 -6.5 -6.4 -6.2 -6.0 -7.4 -6.4 -6.2
Daucosterol -9.5 -7.2 -6.9 -7.4 —8.7 -84 —6.8 -9.1 —8.8
taibaienoside I -9.4 -9.9 -9.3 -10.7 -129 -11.0 -11.9 -11.7 -12.2
Oleanolic acid -8.2 =7.7 —6.4 =7.1 -8.7 -7.4 =73 -8.1 -93
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Figure 10. Diagrams of the top four docking with the strongest binding affinity
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I PPI & (I EAE K RN AT RN AT, /34 KDR. MAPK14. PPARI. MAPKI1. SRC. ALB.
ANXAS5. EGFR. CCNA2 nJ G /2 R8AIA T MR DS il . Horh ANXAS i 5t me 240 i R 7 PR BE 1 A e
KRIEMEH . E5 RAEF T U TNF-a Z [BAAEFEAER, 9 BRI R DiRe, FE0 B2 i s
BT A AR T TL-10 FIKSF P2 A2 5 . — H ANXAS TS SZ 3, sk 2 5 Sl il 468 5 S 1 & 2231
MAPKSs {5 538 B & i KUK S BUR ML 2 —[24]. fEiZIEES, MAPKI (XFX N ERK2)5 TNF-a 1551
FRE Q. AR, 4 TNF-o 518 440 Mo AE FAE R, 25305 ERK2. B JS, #o& M ERK2 ¥
e A A%, HEmIfEiE 1L-8 DA (A% S ARk o I 1 98 AR 1 9 RE IR S A BRAR Ak [25]0 5 — 7 T
MAPK 14 1£5 MAPK FEMEER 51, ZAM RIS TG p38 MAPK G, J& 3 2 RE R B[26]

TG p38 MAPK. A [ AT LI i i R Ak I T U0 1 B 1 Bl LA R e si IR, {3k R/ J3 1 TNF -
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