The Potential Role of Costus speciosus in Inducing Apoptosis in Breast Cancer Cells: Possible Involvement of MAPK Pathway
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Abstract
[bookmark: _GoBack]Background: Medicinal plants play important roles in the folkloric medicine and the modern one, as well. Costus speciosus rhizomes extract is reported to demonstrate in vitro inhibition of cell proliferation and induction of apoptosis in different cancer cell lines, however the mechanism is not known. One of the major pathways involved in breast cancer is mitogen activated protein kinase (MAPK) that consists of ERK, P36, and JNK, which is involved in cell differentiation and apoptosis. Objective: This study aims at investigating the possible involvement of MAPKs and other possible signaling cascades in the apoptosis induced by C. speciosus extract in MDA-MB-231and MCF-7 breast cancer cells. Methods: C. speciosus rhizomes were extracted in 80% methanol and fractionated, using vacuum liquid chromatography, into eleven fractions with different polarities. C. speciosus extract activity was evaluated on MDA-MB-231 and MCF7 breast cancer cells, using MTT assay, Western blotting and ELISA. Results: C. speciosus extract significantly induced cytotoxicity and reduced the viability of MDA-MB-231 (22% ± 9.2) and MCF-7 (31.7% ± 6.4) breast cancer cells in a time- and dose-dependent manner when compared to controls. Additionally, the extract induced apoptosis and promoted proteolytic cleavage of PARP (31.3% ± 8 and 3.55 ± 1.54) and caspase-3 (17.6% ± 4 and 21.7% ± 4), which correlated with an increase in the cytoplasmic Bcl-xl (0.2% ± 0.02 and 0.13% ± 0.11) and Bax (0.7% ± 0.13 and 0.38% ± 0.14) protein degradation in both cell lines, respectively. More importantly, the extract specifically activated JNK in a time- and dose-dependent manner. These effects were significantly inhibited by the JNK selective inhibitor, SP60025. Moreover, C. speciosus extract synergized the cytotoxic effect of doxorubicin. Conclusion: C. speciosus can be a potential lead in cancer treatment. It showed synergism with doxorubicin that can culminate into dose reduction and, consequently, fewer side effects.
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