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[Abstract] Glucocorticoid-induced osteonecrosis of the femoral head (GIONFH) is a debilitating osteoarticular disease
associated with prolonged glucocorticoid exposure. Increasing evidence indicates that both endogenous and exogenous bioactive
substances can modulate the development of GIONFH by targeting oxidative stress, inflammation, apoptosis, ferroptosis, and bone
remodeling through multiple signaling pathways, including Kelch-like ECH-associated protein 1/nuclear factor erythroid 2-related
factor 2 (Keapl/Nrf2), activating transcription factor 3/CCAAT-enhancer-binding protein homologous protein (ATF3/CHOP),
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integrin aV3S/c-Abl tyrosine kinase/caveolin-1 (aVBS5-c-Abl-CAV-1), growth hormone secretagogue receptor la/protein kinase B

(GHSR1a/Akt), and sirtuin 6 (SIRT6)-related pathways. This review summarizes recent advances in the regulatory roles and shared

mechanisms of these bioactive substances, with a focus on ferroptosis, necroptosis, bone microenvironment remodeling, the neuro-

bone axis, and intercellular communication. These findings may provide potential targets and new perspectives for the prevention and

treatment of GIONFH.
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Tab.1 GIONFH intervention strategies for different pathological stages and active substances
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Tab.2 Intracellular bioactive substances treat GIONFH through relevant pathways
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