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Mechanism study of tanshinone Ila in treatment of diabetic nephropathy based
on network pharmacology and molecular docking
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Abstract: Objective To study the molecular mechanism of tanshinone Ila in treatment of diabetic nephropathy based on
bioinformatics and molecular docking methods. Methods The Swiss Target Prediction, TCMSP, PharmMapper, and GeneCards
platforms were used to predict the target of tanshinone lla, and the relevant targets of diabetic nephropathy were screened from OMIM,
DrugBank, TTD, and GeneCards databases. Target of tanshinone 11a was intersected with the disease target to obtain potential target,
and the protein interaction (PPI) network was constructed, and the core target was screened by network topology analysis. Metascape
platform was used for gene ontology (GO) functional enrichment analysis and Kyoto Encyclopedia of Genes and Genomes (KEGG)
pathway enrichment analysis for intersection targets. Finally, AutoDock Vina 1.1.2 was used to verify the molecular docking between
tanshinone lla and the core target. Results A total of 96 potential targets of tanshinone lla regulating diabetic nephropathy were
selected. Albumin (ALB), protein kinase B1 (AKT1), interleukin 6 (IL-6), vascular endothelial growth factor (VEGFA), tumor necrosis
factor (TNF), tumor protein p53 (TP53), mitogen-activated protein kinase 8 (MAPKS) and cysts were screened by degree value in
network topology analysis 8 core targets of protease 3 (CASP3). GO enrichment analysis screened out 20 biological processes,
including active oxygen metabolism, positive regulation of cell migration, oxidative stress response, and positive regulation of cell
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death. KEGG enrichment screened 20 pathways including fluid shear stress and atherosclerosis pathway, tumor necrosis factor

signaling pathway, FoxO signaling pathway and VEGF pathway. The results of molecular docking showed that the core target had

good binding activity with tanshinone lla. Conclusion This study suggests that tanshinone 11a may regulate diabetic nephropathy

through multi-target and multi-pathway.

Key words: tanshinone Ila; diabetic nephropathy; network pharmacology; molecular docking; ALB; AKT1; IL-6; VEGFA; TNF;

TP53; MAPKS; CASP3
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Table 1 Eight core targets and their corresponding topological parameters and molecular docking binding energies

054 PDBID PRI R N B ERAN EME 45468 (keal-mol )
ALB 5IBP 1.147 368 42 0.08511631 0.87155963 0.41728395 81 7.4
AKTL 1UNQ 1.157 894 74 0.046 80321 0.86363636 0.46487342 80 6.6
IL-6 6MG1 1.189 473 68 0.04403280 0.84070796 0.47319347 78 -4.9
VEGFA 4QAF 1.210 526 32 0.04034204 0.82608696 0.50090090 75 -9.9
TNF 50Ul 1.221 052 63 0.03548239 0.81896552 0.49585586 75 -5.6
TP53 6GGC 1.273 684 21 0.03621071 0.78512397 0.52132505 70 -7.9
CASP3 2XRW 1.326 31579 0.015504 77 0.75396825 0.58135198 66 ~7.4
MAPKS 4QU1 1.326 31579 0.01424389 0.75396825 0.59855769 65 -7.0
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