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Mechanism of action of proanthocyanidins in treatment of glaucoma based on
network pharmacology and animal experiments
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Abstract: Objective To explore the mechanism of action of proanthocyanidins in treatment of glaucoma based on network
pharmacology and animal experiments. Methods  The target sites of proanthocyanidins were collected from the
SwissTargetPrediction, SEA, and TargetNET databases, the targets related to glaucoma were collected from the GeneCards, OMIM,
and TTD databases, and the intersecting target sites were screened through Venn diagrams. PPI network was constructed using the
String database, and the Hub target sites were screened by CytoScape 3.9.0 software. GO functional and KEGG enrichment analyses
were performed using the DAVID database. Molecular docking verification was conducted using the Autodock Vina software. An acute
glaucoma model was constructed, with control group, model group, and proanthocyanidins group (50 and 100 mg/kg). The expression
of ESRI, HSP90AA1, PTGS2, Bcl-2, and MMP2 genes was detected by RT-PCR, and the survival status of RGCs was observed by
immunofluorescence technique. Results A total of 76 proanthocyanidins targets, and 6 433 glaucoma-related targets were screened
out, with 52 key intersection targets. The Hub targets included ESR1, HSP90AA1, PTGS2, Bcl-2, and MMP2. The GO function
analysis showed that the key targets were involved in biological processes such as response to exogenous stimuli and regulation of

MAPK cascade reaction. KEGG enrichment analysis mainly involved hormone signaling, estrogen signaling pathway, etc. The
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molecular docking results showed that proanthocyanidins could stably bind to the Hub targets. Animal experiments confirmed that

compared with the model group, the mRNA expression of ESR/ and Bc/-2 in the rat retinal tissue increased in the anthocyanin group,
while the mRNA expressions of HSP90AAI, PTGS2, and MMP?2 decreased (P < 0.05), and the number of surviving RGCs significantly
increased (P < 0.05, 0.001). Conclusion Proanthocyanidins may inhibit the death of RGCs by regulating key target-related pathways
such as ESR1, HSP90AA1, PTGS2, Bcl-2, and MMP2, thereby exerting a therapeutic effect on glaucoma.
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Fig. 7 Immunofluorescence staining maps of the retinas of each group of rats
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