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Network Pharmacology Study on Active Ingredients and Its Mechanism of Mulberry Yellow

in the Treatment of Gout

WU Xinghua ,ZHANG Chenyiyu
(Wuxi Xinwu District Xinrui Hospital , Wuxi, Jiangsu , China 214000 )
Abstract: Objective To investigate the active ingredients and mechanism of Phellinus igniarius in the treatment of gout.
Methods The active ingredients and potential targets of Mulberry Yellow were obtained from the TCMSP, PubChem, and
SwissTarget Prediction databases. Gout disease targets were obtained from the GeneCards, OMIM, and TTD databases. A network of
drug - active ingredients — disease — targets was constructed by the Cytoscape 3.10.1 software. The active ingredients and
common targets of the disease were imported into the String database for protein — protein interaction (PPI) network analysis. Core
targets were screened based on degree values and imported into the Metascape database for Gene Ontology (GO) functional
analysis and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway enrichment analysis. The targets and signaling pathways
of Mulberry Yellow in the treatment of gout were obtained,and molecular docking validation was performed by the AutoDock Tools
1.5.7 software. Results A total of 28 active ingredients and 522 corresponding component targets were obtained from Mulberry
Yellow. A total of 2 324 disease targets and 169 common targets of active ingredients and diseases were obtained,with kaempferol
and tolusic acid as the core components. SRC, signal transduction and transcription activator 3 (STAT3) , phosphatidylinositol 3 —
kinase (PIK3) regulatory subunit 1 (PIK3R1),PIK3 catalytic subunit o (PIK3CA),PIK3 catalytic subunit B (PIK3CB),and growth
factor receptor binding protein 2 (GRB2) as the core targets. GO functional analysis obtained 2 048 entries, including 1 765
biological processes (BP), 85 cellular components (CC),and 198 molecular functions (MF). The active ingredients of Mulberry
Yellow mainly acted through BP processes such as protein phosphorylation, cell response to hormone stimulation, hormone response,
and regulation of inflammatory response. The KEGG pathway enrichment analysis obtained 194 entries, among which the main
related pathways playing therapeutic roles were PI3K — Akt signaling pathway, mitogen — activated protein kinase (MAPK)
signaling pathway, Ras signaling pathway, ect. The molecular docking results showed that the above two core components tightly
bound to six gout core target proteins (binding energy < - 5.48 kcal / mol). Conclusion The active ingredients (kaempferol
and tolusic acid) in Mulberry Yellow may play a role in the treatment of gout through targets such as SRC, STAT3, PIK3R1,
PIK3CA,PIK3CB,GRB2, etc.
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Tab.1 Information of active ingredients of Mulberry Yellow
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Fig.2 Network of active ingredients of Mulberry Yellow — gout target
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Fig.3 Drug - active ingredient — disease — target network of Mulberry Yellow in the treatment of gout
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Fig. 4 PPI network of common targets of Mulberry Yellow in the treatment of gout
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Tab.2 Topological parameters of candidate key targets

VI A AL B K RO
1 SRC 28 0.003 831418 1205.1947550
2 PIK3CA 26 0.003 571 429 431.5814432
3 PIK3R1 25 0. 003 846 154 515.483 5246
4 PIK3CB 24 0. 003 484 321 323.5458229
5 STAT3 23 0.004 098 361 3 199. 666 383 0
6 GRB2 23 0.003 472222 1012.685 3300
7 PTPN11 22 0. 003 663 004 515.707 901 8
8 Aktl 19 0.003 731 343 1200.213 3630
9 PTK2 18 0. 003 533 569 293.417 662 2
10 MAPK3 15 0.003 610 108 724.257 868 8
11 mTOR 11 0. 003 460 208 827.052 8392
12 TNF 11 0.003 745318 1220.167 308 0
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14 Bel -2 8 0. 003 344 482 297.916 533 6
15 KIT 8 0. 003 367 003 649. 132 051 5
16 MMP9 8 0. 003 134 796 536.023 7550
17 PTGS2 7 0.003 424 658 3 313.005 2850
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Fig. 6 Bubble chart of GO functional analysis of the common target of active ingredients of Mulberry Yellow and gout
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Fig. 7 Bar chart and bubble plot of KEGG pathway enrichment analysis of the common target of active ingredients of Mulberry Yellow and gout
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Fig.8 Visualization map of the molecular docking
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