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Abstract:Type 2 diabetic osteoporosis (T2DOP) is secondary form of osteoporosis induced by diabetes. In the long-term diabetic microenvironment, patients are at a significantly higher risk of fractures and bone necrosis. Ferroptosis is a novel form of cell death that has been defined in recent years. Studies have shown that ferroptosis may be a key factor in the development of T2DOP. A bioactive peptide derived from soybean, DEDEQIPSHPPR has shown promise in promoting bone health and enhancing calcium absorption. However, its role in T2DOP remains poorly understood. The study aimed to investigate the regulatory mechanism of soybean peptide (SBP) in ferroptosis induced by high glucose (HG) and high fatty acid (HF). To model T2DOP in vitro, we treated MC3T3-E1 cells with 25 mM glucose and 0.75 mM free fatty acids (FFA), and then intervened with various concentrations of SBP. The results showed that SBP could alleviated osteogenic dysfunction and ferroptosis induced by HG and HF. To further explore the underlying mechanisms, we conducted transcriptomic analysis and found that SBP enhanced the expression of SLC7A11 and GPX4, as well as activated the MAPK/ECM signaling pathway. In conclusion, this study provides insight into the regulatory role of SBP in ferroptosis, offering a potential therapeutic strategy for the treatment of T2DOP.
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