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Pathological basis and therapeutic advances of osteoporosis

Fan Qi"?, Ma Chenxi"?, Dong Zhong’*
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[ Abstract] Osteoporosis is a metabolic bone disease characterized by decreased bone mass and
deterioration of bone microarchitecture. Its essence is pathological bone loss caused by an imbalance in bone
remodeling, marked by osteoclast-mediated bone resorption exceeding osteoblast-mediated bone formation. This
article systematically reviews the pathophysiological mechanisms of osteoporosis, focusing on key signaling
pathways regulating the activity of osteoblasts, osteoclasts, and mesenchymal stem cells, and provides a detailed
overview of current drugs and therapeutic strategies. This review aims to offer clinicians and researchers an in-
depth analysis of the pathogenesis of osteoporosis and the mechanisms of drug therapy, to support evidence-based
medical decisions and improve patient outcomes.
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Figure 1 Cellular mechanisms of bone remodeling regulation
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x1 BRERERTHUREERIE
Table 1 Pharmacological agents for osteoporosis treatment and their mechanisms of action
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