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Introduction. Osteosarcoma is a highly aggressive primary bone tumor with rapid growth, early metastasis, and poor prognosis, in which angiogenesis plays a key role in disease progression. Fibroblast growth factor-23 (FGF-23), a bone-derived hormone, has been implicated in tumor development and metastasis; however, its role in osteosarcoma-associated angiogenesis remains unclear.
Aims. This study aimed to investigate the role of FGF-23 in promoting angiogenesis in osteosarcoma and its molecular mechanisms, focusing on MMP-14 regulation.
Methods. Gene expression profiles from the GSE218035 dataset were analyzed to compare the expression of matrix metalloproteinases (MMPs) in osteosarcoma versus normal bone tissues. In vitro experiments using 143B and MG63 osteosarcoma cells were performed to evaluate the effects of FGF-23 on MMP-14 expression and angiogenic activity, assessed by qPCR, Western blot, and HUVEC tube formation assays. The p85/Akt/mTOR/p65 signaling pathway was examined using pharmacological inhibitors and siRNA knockdown. In vivo validation was conducted using osteosarcoma xenograft models with FGF-23 overexpression.
Results. Bioinformatics analysis revealed significant upregulation of MMP-2, MMP-9, MMP-13, and MMP-14 in osteosarcoma tissues, with high MMP-14 expression correlating with poor patient survival. FGF-23 treatment increased MMP-14 expression and enhanced tube formation in HUVECs, effects abolished by MMP-14 knockdown. Mechanistically, FGF-23 activated the p85/Akt/mTOR/p65 pathway, leading to MMP-14 upregulation and increased angiogenesis. Inhibiting this pathway significantly reduced FGF-23-induced MMP-14 expression and angiogenic activity. In vivo, FGF-23 overexpression in xenografts promoted tumor vascularization, growth, and elevated MMP-14 and CD31 expression.
Discussion. FGF-23 promotes angiogenesis and osteosarcoma progression by activating the p85/Akt/mTOR/p65–MMP-14 axis. These findings highlight FGF-23 as a potential therapeutic target to suppress angiogenesis and limit osteosarcoma progression.
