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Macrophages play pivotal roles in inflammatory responses. Shikonin (SHK) and its
derivatives (B -hydroxyisovalerylshikonin, acetylshikonin, and isobutylshikonin) are 1,4-naphthoquinone
pigments extracted from the roots of Lithospermum erythrochizon. We investigated the effects of SHK
derivatives on lipopolysaccharide (LPS)-treated macrophages. Low doses of SHK derivatives significantly
induced macrophage cytotoxicity (mouse macrophage-like J774.1/JA-4 cells and mouse peritoneal
macrophages) in the presence of LPS. SHK activated caspases-3 and -7, which led to DNA fragmentation, but
this cytotoxicity was prevented through a pan-caspase inhibitor in LPS-treated JA-4 cells. Maximal
cytotoxic effects were achieved when SHK was added immediately before LPS addition. These results
indicate that SHK derivatives induced caspase-dependent apoptotic cell death of the LPS-treated
macrophages and suggest that SHK acts during an early stage of LPS signaling.
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LPS Fumio Amano. Simultaneous Addition of

Shikonin and Its Derivatives with

Lipopolysaccharide Induces Rapid

Macrophage Death. Biol. Pharm. Bull.,
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1. Atsushi Koike, Makio Shibano, Hideya
Mori, Kiyoko Kohama, Ko Fujimori, and http://ww._oups.ac. jp/kenkyu/kenkyuushi
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