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Abstract

Prostate cancer is one of the common cancers in males and its incidence keeps increasing globally. Approximately 81% of prostate cancer is diagnosed during the early stage of the disease. The treatment options for prostate care include surgery, radiotherapy, and chemotherapy, but these treatments often have side effects that may result to poor quality of life such as impotence or decrease bowel function. Our central goal is to test the anticancer activity of Vernonia amygdalina Delile (an edible medicinal plant that is relatively inexpensive, nontoxic, and virtually without side effects) for the prevention of prostate cancer using human adenocarcinoma (PC-3) cells as a test model. To address our specific goal, PC-3 cells were treated with Vernonia amygdalina Delile (VAD). Cell viability and cell morphology was analyzed by acridine orange and propidium iodide (AO/PI) dye using the fluorescent microscope. DNA damage was evaluated by the comet assay. Cell cycle arrest and cell apoptosis was evaluated by Flow Cytometry assessment. Nucleosomal DNA fragmentation was detected by DNA ladder assay. Data obtained from the AO/PI dye assessment indicated that VAD significantly reduced the number of live cells in a dose-dependent manner, showing a gradual increase in the loss of viability in VAD-treated cells. Similar result was previously obtained by the MTT assay. We observed a significant increase in DNA damage in VAD-treated cells compared to the control group. Flow cytometry data showed that VAD induced cell cycle arrest at the G0/G1 checkpoint. Flow cytometry data also showed that VAD induced caspase-3 activation in treated cells compared to the control group. We observed the formation of the DNA ladder in gel electrophoresis by induction of apoptosis in PC-3 cells treated with VAD.  These results suggest that inhibition of cancer cell growth, induction of DNA damage, cell cycle arrest at the G0/G1 checkpoint, and apoptosis through caspase-3 activation and nucleosomal DNA fragmentation are involved in the therapeutic efficacy of VAD as anticancer candidate towards the prevention and/or treatment of prostate cancer. 
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Molecular Mechanisms of Action of Vernonia amygdalina Delile

Figure 1 shows the molecular mechanisms by which Vernonia amygdalina exerts its anticancer activity in prostate cancer cells. As shown in Figure 1, Vernonia amygdalina Delile inhibited cell growth or cause cell growth arrest through the induction of DNA damage, expression of stress genes (p53, p21, Bax, CDK cyclin complex), cell cycle arrest, and triggered apoptosis through modulation of phosphatidylserine externalization, activation of caspase-3, and nucleosomal DNA fragmentation. 
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Figure 1: Schematic representation of common molecular mechanisms of Vernonia amygdalina Delile as therapeutic agents in the management of prostate cancer. 
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