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We developed IM-54 (currently commercially available as a reagent for biochemical
experiments) as a compound that selectively inhibits necrosis-like cell death induced by
oxidative stress such as peroxides, but not apoptosis, and reported it in 2005."* At that time,
necrosis was still considered to be a passive cell death with no control mechanism that occurs
when cells are severely injured. Recently, however, the existence of various types of "controlled
necrosis" such as necroptosis, pyroptosis, NETosis, and ferroptosis has been revealed. We also
developed NT compounds that selectively induce lipid peroxidation-associated necrosis at low
concentrations, which can be inhibited by IM compounds. In addition, water-soluble
derivatives of IM showed remarkable effects in a rat cardiac ischemia-reperfusion injury model,
indicating that IM-sensitive necrosis is closely related to ischemia-reperfusion injury.” On the
other hand, cell death induced by erastin, a compound found by Stockwell et al. as an anticancer
compound, was named ferroptosis in 2012 because iron plays critical role. Ferroptosis has
many similarities with necrosis induced by peroxides or NT compound, which we have been
focusing on, and IM-54 also inhibited erastin-induced ferroptosis. Furthermore, IM-54 was
found to inhibit NETosis of neutrophils, but not necroptosis or pyroptosis.”’ Recently, it has
been reported that lipid peroxidation plays an important role also in NETosis, and IM was found
to be highly selective for lipid peroxidation-mediated necrosis.”’ We are currently investigating
the regulatory mechanisms of lipid peroxidation-mediated necrosis by elucidating mechanisms
of action of IM and NT compounds. In this talk, I would like to introduce some aspects of our
research.
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