Invitro anticancer evaluation of fractions of Tetracarpidium conophorum against breast cancer cells
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Introduction. Breast cancer is the leading cause of cancer-related morbidity and mortality among women globally. While mortality rates are rising globally, low-medium income countries have reported higher incident rates to this cancer (Cai et al, 2025). The burden of this disease is particularly worrisome in resource-poor settings where accessibility to, and affordability of therapeutic interventions are still limited. 

Aims. The aim of this study was to identify cytotoxic fractions from Tetracarpidium conophorum nut (TC) extracts and delineate mechanism(s) underlying their growth inhibition against MCF-7 breast cancer cells.

Methods. TC was defatted using petroleum ether and fractionated using acetone (TCF1) and ethanol (TCF2). The fractions were subjected to GCMS analysis and molecular docking simulations. Cell proliferation assay, Cell cycle analysis and gene expression assays (probing p21, Bcl-2, Cyclin D1, Cyclin dependent kinases 4 and 6) were carried out on the fractions using the MTT assay, Muse flow cytometer and Agarose gel electrophoresis respectively. 

Results. The most abundant phytochemicals were 1-Monoacetin and linolenic acid in TCF1 and TCF2 respectively. The IC50 against MCF-7 cells were 39.2±7.26, 81.5±7.77 and 1.83±7.00 µg/mL for TCF1, TCF2 and cisplatin (standard drug) respectively. TCF1 and TCF-2 (3, 10 and 30 µg/mL) concentration-dependently induced a significant (p< 0.05) cell cycle arrest at the G1/S checkpoint of the cell cycle. Gene expression studies showed an increased expression of p21 in TCF2 treated cells and reduced expression of CDK 4, 6 and Bcl-2 in the same cells. Linolenic acid present in both TCF1 and TCF2 showed the highest affinity (-7.5kcal/mol) for the ER receptor.
Discussion. TCF1 and TCF2 show some promising inhibitory activity against MCF-7 breast cancer cells judging from the IC50.  Although higher than the standard control (cisplatin), there have been report of higher selectivity index (HIS) associated with natural phytochemicals with higher IC50 (Fassl et al, 2022). Linking the reduced CDK 4 and 6 activity with the G1/S cell cycle arrest induced by both TCF1 and TCF2, we suggest that TCF2 may mediate its anticancer activity via G1/S arrest.
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