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Abstract

Plumbagin (PLB) is a natural naphthoquinone with significant anticancer effects against
several types of tumor cells including breast cancer. PLB exhibited potent cytotoxic
activity at a micromolar concentration against endocrine-resistant breast cancer cell
lines. Since PLB is a natural naphthoquinone compound, it can be reduced by the
cytosolic  Nicotinamide adenine dinucleotide phosphate (NADPH) quinone
oxidoreductase 1 (NQO1) enzyme. NQO1 expression is high in many aggressive types
of cancer. The roles of NQO1 in anti-cancer activity of PLB were investigated by using
NQO1 knockdown cells and NQO1 inhibitor. The results showed that NQO1 was
upregulated in endocrine-resistant cells. PLB did not change the expression of NQO1
but it was able to increase NQO1 activity. The inhibitory effects of PLB on cell
proliferation, cell invasion and expression of tamoxifen resistant gene were attenuated in
both NQO1 knockdown cells and NQO1 inhibited cells. Moreover, the effects of PLB to
induce apoptosis and generate reactive oxygen species (ROS) were also lower in both
NQO1 knockdown cells and NQO1 inhibited cells. Therefore, NQO1 activity is crucial for

the action of PLB in endocrine-resistant breast cancer cells.
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