A dihydrophenanthran induces GPx4 inhibition and ferroptosis for treating colorectal cancer
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Introduction. Colorectal cancer (CRC) consistently ranks among cancers with the highest incidence and mortality rates globally. Emerging evidence highlights ferroptosis inducers as promising therapeutic agents in CRC treatment. Pholidota chinensis, a medicinal plant traditionally used in Southeast Asia, possesses anticancer potential; however, its active constituents and pharmacological mechanisms remain poorly understood. 
Aims. This study aims to identify active anticancer compounds from P. chinensis and elucidate their mechanisms of action against CRC.
Methods. CRC cells and computational analyses were utilized to evaluate the therapeutic effects of active compounds from the pseudobulbs of P. chinensis. The anticancer efficacy was assessed using an in vivo zebrafish xenograft model.
Results. A series of dihydrophenanthrans from P. chinensis demonstrated notable anticancer potential. Among these, a special type of dihydrophenanthran (DP3) selectively induced ferroptosis in CRC cells by increasing intracellular ferrous iron concentrations, lipid peroxidation, and oxidative stress accumulation, while simultaneously inhibiting antioxidant defences. Using in silico molecular docking and cellular thermal shift assays, we identified glutathione peroxidase 4 (GPx4) as the direct molecular target of DP3. Significantly, DP3 inhibited tumor growth in a zebrafish xenograft CRC model.
Discussion. This study is the first to demonstrate the anticancer efficacy of a unique dihydrophenanthran (DP3) from P. chinensis through GPx4 inhibition-mediated ferroptosis. These findings position DP3 as a promising novel lead compound for ferroptosis-based CRC therapeutics.
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