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The development of artemisinin resistance in parasites is an increasing problem
that is made more difficult due to the lack of a clear mechanistic knowledge on
artemisinin actions. Several potential mechanisms have been proposed including, but
not limited to, artemisinin inactivation of a calcium ATPase, PfATPS, in the
endoplasmic reticulum and cellular oxidative damage from increased production of
reactive oxygen species. In addition, mitochondria were also proposed to be a direct
target of artemisinin toxicity. Artemisinin treatment causes rapid mitochondrial
depolarization, which was hypothesized to be the result of increased ROS production
within the mitochondria. In this study, we utilized baker’s yeast Saccharomyces
cerevisiae as a model to study the role of mitochondrial iron, mitochondrial electron
transport chain complexes, and mitophagy on artemisinin toxicity. An alteration in
mitochondrial iron levels or defects in mitophagy pathway do not affect the toxicity of
artemisinin suggesting that neither the iron in the mitochondria nor the mitophagy
process is involved in artemisinin action. We observed that mutants lacking the
component of complex Il (sdh2A) shows significant increased tolerance to artemisinin
while mutants of the downstream electron acceptor displays increased sensitivity to
artemisinin treatment suggesting the role of complex Il is for delivering reducing
equivalents for activation of the artemisinin. In addition, the inhibition of ER to Golgi
transport does not appear to enhance the cellular toxicity of artemisinin. The
significant changes in mitochondrial structure and increased mitochondrial DNA
mutations due to artemisinin exposure were reported herein suggesting mitochondria

as one of the major target of artemisinin toxicity.
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