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Artemisinin and its derivatives are among the front line drugs for malarial
treatment due to its high efficacy and minimal side effects. In addition, artemisinins are
also active against parasites that are resistant to other types of anti-malarial drugs. The
mechanisms of action of artemisinin have been proposed to be through a generation of
damaging reactive oxygen species as well as through an inhibition of sarcoplasmic/
endoplasmic reticulum calcium transporter, PFATP6. However, the exact molecular basis
of artemisinin-mediated toxicity remains unclear. In addition, recent reports have shown
that artemisinin resistance has emerged, although the mechanism of resistance is also
unknown. In this study, we utilized baker's yeast Saccharomyces cerevisiae as a model
to study the mechanism of artemisinin action and resistance. We found that an alteration
in intracellular calcium levels do not affect the toxicity of artemisinin suggesting that an
inhibition of transporter protein for calcium may not be a major mechanism of artemisinin
toxicity. In addition, artemisinin toxicity appears not to be involved with ER stress, as
exposure to toxic concentration of artemisinin does not result in an induction of ER stress
or unfolded protein response. We also revealed that cells lacking histone deacetylase
Rpd3p show a significant increase in sensitivity to artemisinin suggesting the possible
involvement of epigenetic alteration in artemisinin resistance. Our data suggested that
Rpd3p-dependent response to artemisinin was mediated through multidrug resistance

system.
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