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In this study, we identified that Tempo combine treatment with hyperthermia
rapidly induced autophagic cell death in U937 and HelLa cells. This co-treatment inhibited the processing
of heat-activated procaspase-3 into active small subunits, leading to the inhibition of caspase-dependent
apoptosis, and instead caused the induction of autophagy. The inactivation of caspases, a key event,
could result from oxidation of active-site-CysSH of all caspases by a prooxidant oxo-ammonium cation, an
intermediate derived Tempo during dismutation of hyperthermia-induced superoxide anion. In addition, the
co-treatment caused mitochondrial dysfunction, and liberation of Beclin 1 from the Bcl-2/Beclin 1
complex, all of which contributed to induction of autophagy. These autophagic cells are leading to the
complete proliferative inhibition. Thus, Tempo is a unique thermosensitizer to synergistically induce
apoptosis and autophagic cell death.
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