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Anticancer effect of artemisinin and its derivatives: Research
progress, mechanism of action and future perspectives

LI XiaoGuang, BA Qian, LI JingQuan & WANG Hui’

School of Public health, Shanghai Jiao Tong University School of Medicine, Shanghai 200025, China
* Corresponding author, E-mail: huiwang @shsmu.edu.cn

There is an increasing interest in developing natural product anticancer agents that have better efficacy and safety profiles
than conventional synthetic compounds. Artemisinin, which is clinically used antimalarial agent, has saved millions of
lives across the global, especially in the developing world. Preclinical investigation and clinical experience have shown
the potential anticancer effect of artemisinin and its derivatives. The major anticancer mechanisms of actions seem to be
directed toward tumor cell growth and proliferation generated by cell cycle arrest and apoptosis mediated by reactive
oxygen species (ROS) and inhibition of tumor angiogenesis. Multiple studies have shown additive synergistic effect of
artemisinin on synthetic chemotherapeutic drugs such as doxorubicin, gemcitabine, paclitaxel, and cisplatin. This review
provides a comprehensive discussion of these cellular responses and anti-tumor mechanism of artemisinin and its
derivates, and potential combination with chemotherapies as well as some clinical trials involving artemisinins. However,
the therapeutic potencies of artemisinin and some synthetic derivates such as dihydroartemisinin, artemether, arteether,
and artesunate are limited by their low solubility, short half-life and poor bioavailability. Great efforts have been made to
overcome these weaknesses via enhanced pharmacological and pharmacokinetics properties and targeted anticancer
activities. Moreover, immunotherapy is one of the most exciting areas of new discoveries and treatments for many
different kinds of cancer. Harnessing the synergy between immunotherapy and chemotherapy toward additive clinical
activity can offer new direction to the use of artemisinins. More investigations are required on the immunomodulatory
mechanisms of artemisinins in cancer. An effort is also made towards presentation the new directions on artemisinin
studies such as the immunomodulation and immunotherapy and designation of novel artemisinin derivates with better
biological activities. It is expected that this review will provide first-hand information on the anti-tumor development of
artemisinin.

artemisinin, artemisinin related derivatives, antimalarials, anticancer activity, mechanism of action, future
perspectives
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