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Abstract

Project code: DIG5180031

Project title: Study on inhibitory effects and molecular mechanisms of Dioscoreanone from

ethanol extract of Hua-Khao-Yen (Dioscorea membranacea) on human lung cancer cells

Investigators: Assist. Prof. Pintusorn Hansakul and Asso. Prof. Arunporn Itharat, Faculty of

Medicine, Thammasat University

E-mail Address: hansakul@yahoo.com and iarunporn@yahoo.com

Project period: 2 years

Dioscoreanone, a 1, 4 phenanthraquinone is found in the dried rhizome of Diosco-
rea membranacea Pierre. Previously, Dioscoreanone has been reported to possess cytotoxic
effects against lung and breast cancer cell lines. The present study aimed to further study its
cytotoxic effect against several lung cancer cell types and to elucidate its molecular mechanisms of
this activity. Study on cytotoxic effects revealed that Dioscoreanone was specifically toxic to all 3
subtypes of NSCLC including squamous cell carcinoma, large cell carcinoma and adenocarcinoma,
but not to normal lung cells. A549 was used as a cancer cell model to investigate mechanisms of
cytotoxic effects of Dioscoreanone firstly through cell cycle distribution. The result showed that
Dioscoreanone at 15 UM and 30 LM caused cell cycle arrest and increased the highest level of
cell population in the G2/M phase at 48 h. Moreover, 30 LM of this compound induced a 12 fold-
increase in apoptotic cells in sub-G1 peak as compared with controls. These dead cells were
mediated through apoptosis because the translocation of phosphatidylserine from the inner leaflet
of the plasma membrane to the cell surface in the early apoptotic cells was detected. Such
induction was initiated within the first 24 h and progressively continued. The highest percentage of
early apoptotic cells was detected at 72h. In addition, this apoptosis was activated via caspase
activation cascade due to the fact that the highest activity of caspase 3 was found at 24 h. The
general caspase inhibitor Z-VAD-FMK completely suppressed Dioscoreanone-induced apoptosis in
A549 cells, thus indicating caspase-dependent apoptosis as a major pathway. This study
investigated the molecular mechanisms of Dioscoreanone for the first time and suggests that

Dioscorenone may be a potential, natural apoptosis-inducing agent for NSCLC.
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