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Introduction. Breast cancer remains one of the leading causes of cancer-related mortality worldwide. The search for novel plant-derived therapeutics is ongoing, with Afromomum flagellaris gaining attention for its potential anticancer properties.
Aims. This study evaluated the in vitro and in vivo anti-breast cancer activities of crude methanol extract and fractions of A. flagellaris leaves, with emphasis on the ethyl acetate fraction (EAFAF).
Methods. Cytotoxicity against MCF7 cells was assessed using MTT assay, Annexin V/7-AAD apoptosis assay, cell cycle analysis, caspase activity, gene expression profiling, and phase contrast microscopy. In vivo anti-cancer activity was determined in DMBA-induced breast tumor rats by measuring carcinoembryonic antigen (CEA), hematological, biochemical, and antioxidant indices.
Results. EAFAF demonstrated strong cytotoxicity with IC50 of 4.63 µg/mL compared to crude extract (33.28 µg/mL). Treatment induced significant apoptosis (up to 61.3% at 10 µg/mL), S-phase arrest, and dose-dependent upregulation of caspases -3, -8, and -9. Gene expression analysis revealed suppression of MAP-K, NF-κB, and EGFR, alongside upregulation of BRCA1/2. Morphological studies confirmed dose-dependent cellular damage. In vivo, crude extract and fractions significantly reduced CEA levels, improved WBC and lymphocyte counts, elevated hemoglobin concentration, and modulated antioxidant levels, with effects comparable to cyclophosphamide. 
Discussion. The findings suggest that EAFAF exerts potent anti-breast cancer effects through apoptosis induction, cell cycle arrest, caspase activation, and modulation of oncogenic pathways. These results support further preclinical development of A. flagellaris as a potential therapeutic agent.

