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Abstract: Background: Network pharmacology is a research strategy based on systems biology and bioinformatics,
which can be used to analyze the multi-target mechanisms of drugs. High-glucose environment has significant adverse
effects on the growth and metabolism of osteocytes, accelerating the occurrence and progression of osteoporosis.
Tea polyphenols have attracted widespread attention in metabolic disease research due to their excellent antioxidant
and cellular protective effects. Objective: This study combines network pharmacology and cell experiments to
investigate the potential mechanism of tea polyphenols in diabetic osteoporosis (DOP) and evaluate their regulatory
effects on proliferation activity, nitric oxide synthase (NOS) activity, and oxidative stress levels in murine osteocyte-
like MLO-Y4 cells under high-glucose conditions. Methods: Network pharmacology was employed to screen
potential targets of tea polyphenols, followed by protein-protein interaction (PPI) network analysis, gene ontology
(GO) functional enrichment analysis, and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway enrichment
analysis. In cell experiments, MLO-Y4 cells were divided into five groups: control group, high-glucose group, tea
polyphenol group, high-glucose + tea polyphenol group, and mannitol group. Cell proliferation activity (MTT
assay), NOS activity, superoxide levels, and malondialdehyde (MDA) levels were measured to evaluate oxidative
stress status and biochemical changes. Results: The high-glucose environment significantly inhibited MLO-Y4 cell
proliferation, decreased NOS activity (P<0.001), and markedly increased superoxide and MDA levels (P<0.001).
Tea polyphenols significantly enhanced cell proliferation activity (P<0.05), increased NOS activity (P<0.05), and
reduced oxidative stress levels (superoxide: P<0.05; MDA: P<0.01). Compared with the high-glucose group, the
high-glucose + tea polyphenol group showed significantly improved cell proliferation activity and NOS activity
(P<0.05), with significantly decreased superoxide (P<0.05) and MDA (P<0.01) levels. Conclusion: This study
systematically elucidated the mechanism of tea polyphenols in DOP, demonstrating that they effectively alleviate
the adverse effects of high-glucose environment on osteocytes through antioxidant and metabolic regulatory
functions, exerting significant bone-protective effects. These findings provide important experimental evidence for
the application of tea polyphenols in the prevention and treatment of diabetic-related bone diseases.
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