Fagerlindia scandens Impairs Glycolysis in Nasopharyngeal Carcinoma via HIF-1α/PPARγ Metabolic Axis
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Introduction. Nasopharyngeal carcinoma (NPC) is an aggressive malignancy with limited treatment options and severe side effects, underscoring the need for safer and more effective therapies. Fagerlindia scandens, a traditional Chinese medicinal herb endemic to NPC regions, represents a promising source of novel anti-NPC agents. However, its efficacy and underlying mechanisms remain unknown. 
Aims. To investigate the anti-NPC activity of Fagerlindia scandens root extract (FSE) and elucidate its molecular mechanisms, with emphasis on glycolytic metabolism.
Methods. The phytochemical profile of FSE was characterized by LC-MS. Anticancer effects were evaluated in HONE-1 and CNE-2 cells using CCK-8, colony formation, and flow cytometry. An NPC xenograft mouse model was established to confirm its anti-tumor efficacy in vivo. Potential mechanisms were predicted by network pharmacology and RNA sequencing, followed by in vitro and in vivo validation.
Results. FSE significantly inhibited NPC cell proliferation, induced S-phase cell cycle arrest, and promoted apoptosis. In vitro and in vivo experiments demonstrated that FSE suppressed glycolytic metabolism by downregulating HK2, PFKFB3, PFKM, and PKM2. Transcriptomic and mechanistic analyses revealed that FSE exerted these effects by inhibiting HIF-1α/PPARγ pathway. Pharmacological activation of this pathway using Roxadustat attenuated the anti-glycolytic, anti-proliferative, and pro-apoptotic effects of FSE. In NPC-bearing mice, FSE significantly inhibited tumor growth without observable toxicity, demonstrating efficacy comparable to fluorouracil.
Discussion. Our findings demonstrate for the first time that FSE suppresses NPC progression by inhibiting the HIF-1α/PPARγ-mediated glycolysis pathway, resulting in cell cycle arrest and apoptosis. This study highlights FSE as a promising multi-targeted therapeutic candidate for NPC.
