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Ursolic Acid decreases hypoxia-mediated resistant to apoptosis by upregulating caspase-3 activity and downregulating VEGF secretion in a MYCN amplified neuroblastoma cell line
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BACKGROUND: The anti-angiogenic agents are  recently considered as an important therapeutic option to manage advanced neuroblastoma. However, inhibition of angiogenesis might lead to hypoxia, which may increase resistance to apoptosis and subsequently further the risk of invasion, metastasis and patient mortality. Therefore, we are interested in developing novel agent that can induce apoptosis to hypoxic tumor cells, and hence increase the efficacy of metronomic therapy. Ursolic acid (UA) is a dietary isoprenoid having apoptotic and anti-angiogenic activity. UA induces apoptosis by activating caspase-3 system. Here, we examined the ability of UA to induce apoptosis of hypoxic tumor cells. Methods: A highly malignant neuroblastoma tumor cell line, SK-N-BE-2 (MYCN amplified and p53 mutated) was exposed to hypoxia, and the resistance to conventional chemotherapeutic agents was examined by Alamar blue toxicity and caspase-3/7 activation assay. Subsequently, cells were treated with various doses of Ursolic acid, and apoptosis was measured by caspase-3/7 activity assay, and confirmed by TUNEL assay. The effect of UA against hypoxia-mediated VEGF secretion was measured by an ELISA assay. 

RESULTS: Cells grown in 10% serum and exposed to 24hour hypoxia showed resistance to etoposide (5uM)-induced toxicity and caspase-3/7 activation. When treated with UA (5-40uM), the same hypoxic condition enhanced SK-N-BE-2 toxicity and caspase-3/7 activity. In addition, UA was able to reverse the hypoxia-mediated resistant to etoposide-induced apoptosis.  Further investigation suggest that UA -induced caspase-3/7 activation is associated with the inhibition of hypoxia-induced VEGF upregulation. 

CONCLUSION: This novel effect of UA is associated with casapse-3/7 upregulation and VEGF inhibition.
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