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[Abstract] The incidence and mortality of cancer are increasing year by year, seriously threatening
human health. At present, the chemotherapy-based treatment of cancer can prolong the survival time of patients,
but its severe side effects and adverse reactions often lead to poor prognosis. Therefore, searching for anti-cancer
drugs with high efficiency and low toxicity has become the focus of clinical attention from all over the world. The
effective components of Chinese medicine have the advantages of mild side effect and multi-target regulation,

and their anti-tumor activities are highly favored by many researchers. Shikonin, a naphthoquinone compound,
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is the main effective component of Arnebiae Radix, with anti-tumor, anti-inflammatory, antioxidant, and other
pharmacological effect. Studies have shown that shikonin possesses significant anti-tumor activities against a
variety of tumor cells, and it can inhibit the development of many cancers, such as breast cancer, lung cancer,
liver cancer, cervical cancer, ovarian cancer, colon cancer, and prostate cancer. The anti-tumor mechanism of
shikonin is mainly related to multi-pathway and multi-target inhibition of tumor cell proliferation, the promotion
of reactive oxygen species (ROS) production, induction of tumor cell apoptosis, cell cycle arrest, and tumor
cell autophagy, and the inhibition of tumor cell migration and invasion. In addition, shikonin can increase the
sensitivity of tumor cells to anti-tumor drugs and reverse the drug resistance of tumor cells. The signaling
pathways involved in the anti-tumor effect of shikonin include phosphatidylinositol 3-kinase/protein kinase B
(PI3K/Akt) , PI3K/Akt/mammalian target of rapamycin (mTOR) , mitogen-activated protein kinase (MAPK),
pyruvate kinase M2/signal transducer and activator of transcription protein 3 (PKM2/STAT3) , and Kelch-like
epichlorohydrin-related protein 1/nuclear factor E,-related factor 2 (Keapl/Nrf2). The anti-tumor effects are
mainly achieved through the regulation of the PI3K/Akt signaling pathway. Based on the relevant literature on the
anti-tumor effect and mechanism of shikonin in China and abroad, the present study reviewed the research

progress in the past three years to provide useful references for the further study of the anti-tumor effect of

shikonin and the research and development of new antineoplastic drugs.
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Table 1 Antitumor effect and mechanism of shikonin
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