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To explore the mechanism of resveratrol in treatment of diabetic retinopathy
based on network pharmacology and experimental verification
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Abstract: Objective To explore the potential mechanism of resveratrol in treatment of diabetic retinopathy by network pharmacology,
and to provide a theoretical basis for resveratrol to prevent and treat diabetic retinopathy. Methods The target of resveratrol was
obtained by using CTD, DGIdb, Drugbank, Swiss Target Prediction, and TCMSP database. Diabetic retinopathy related targets were
obtained from GeneCard, DisGeNET, OMIM, DrugBank database. The intersection of the two are the targets of resveratrol against
diabetic retinopathy. The resveratrol anti-diabetic retinopathy target protein was uploaded to String database, and the obtained data
were imported into Cytoscape 3.7.1 to construct the protein interaction (PPI) network of resveratrol anti-diabetic retinopathy target
protein, and the core targets were screened. GO and KEGG pathway enrichment analysis of resveratrol anti-diabetic retinopathy target
genes were performed using DAVID database. The binding ability of resveratrol to the core action target was verified by molecular
docking. The effects of resveratrol on the proliferation of human retinal vascular endothelial cells (HRCECs) were investigated by cell
viability assay. The effects of resveratrol (40, 80, 160 umol/L) on mRNA expression of STAT3, VEGFA and TNF in HRCECs cells
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treated with high glucose were investigated. Results 130 Targets of resveratrol against diabetic retinopathy were obtained, and 10
core target genes were screened out. The signal pathways enriched by KEGG pathway analysis include TNF signal pathway, HIF-1
signal pathway, FOXO signal pathway and so on. Molecular docking showed that resveratrol had good affinity with the core target
genes AKTL, IL-6, TNF, VEGFA, IL-1B, MAPK3, EGFR, JUN, STAT3, and CASP3, especially with STAT3, VEGFA, and TNF. In
addition, compared with model group, cell experiment showed that resveratrol could significantly inhibit the proliferation of HRCECs
cells under the effect of high glucose (P < 0.05, 0.01). At the same time, the mRNA expressions of STAT3, VEGFA and TNF in
HRCECs cells under high glucose were significantly reduced (P < 0.05, 0.01). Conclusion Resveratrol in treatment of diabetic
retinopathy has the characteristics of multi-target and multi-pathway. Resveratrol may play a therapeutic role in diabetic retinopathy
by acting on core target genes such as VEGFA, AKT1, CASP3, IL-6, STAT3, EGFR, TNF, and MAPK3, and affecting TNF signaling

pathway and HIF signaling pathway.
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Table 1 Topological parameters of core target genes of
resveratrol against diabetic retinopathy

A PR BELE ottt BRRH
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