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Anti-tumor Mechanisms of Artemisinin and Its Derivatives

TANG Rui-Long, SONG Xin~
( Department of Cancer Biotherapy Center, The Third Affiliated Hospital of Kunming Medical University
( Tumor Hospital of Yunnan Province) , Kunming 650118, Yunnan, China)

Abstract Malignant tumors are serious diseases threatening human health and the efficacy of anti-cancer
therapy are still limited. As classic first-line anti-malaria drug, artemisinin and its derivatives were found
to have extensive anti-tumor activities in recent studies. Evidences have suggested that artemisinin and its
derivatives directly kill tumor cells through cytotoxic effects, and inhibit cell proliferation through cell
cycle arrest. On the other hand, they can induce cell death through apoptosis,
ferroptosis, and inhibit tumor cell invasion and metastasis through regulating tumor microenvironment.

autophagy, and

Although artemisinin and its derivatives exhibit potent antitumor properties, the underlying mechanisms

are still undetermined. In this review, the progresses of anti-tumor mechanism of artemisinin and its

derivatives is summarized.
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Fig.1 The schematic diagram of molecular structure of artemisinin and its main derivatives The formula and molar
mass (g/mol) of artemisinin and its four main derivatives were listed: Artemisinin ( CsH,,05;282.332); Dihydroartemisinin
(C;5H,,04;284.352) ; Artesunate (C,gH,30q;384.421); Artemether (C, HyO5; 298.374) ; Arteether (C;HyOy; 312.401)
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Fig.2 The mechanisms by which artemisinin induces apoptosis are mainly through mitochondrial apoptosis pathway

Artemisinin can downregulate the expression of Becl-2 and upregulate the expression of Bax, which interacts with mitochondrial
membrane permeability transition pore (PTP), and results in the opening of PTP, leading to the release of cytochrome ¢ ( Cyt c)
from mitochondria to cytosol through PTP and the collapse of mitochondrial membrane potential (AW). In cytosol, Cyt ¢ binds to
apoplotic protease-activating factor 1 ( Apaf-1) (green) in the presence of the ATP/dATP (blue) to form apoptosome. Once
formed, apoptosome can recruit and cleave pro-caspase-9 ( purple) to its active form, caspase-9, which activates the effector

caspase-3 (yellow) , leading to apoptosis
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Ko R R A . MAPK F5 & 6 4~
K, Hrb p38 MAPK JNK1/2 £ 2 5401
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