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The aim of this study is to develop new metabolic analysis methods and
imaging techniques for cancer metabolism and its novel radiation response, which will lead to the
development of future therapies. In this study, we found cancer cells with dependence on
mitochondrial electron transport chain (ETC), glutamine metabolism, and lipid metabolism, confirming

the diversity of cancer cell metabolism. As a new cancer-specific metabolic evaluation system, ESR
oximetry was established to evaluate mitochondrial ETC activity at the cellular level, and radiation
response was clarified. In addition, we established a rapid ESR imaging method for tissue reduction
state reflecting glutathione metabolism and an in vivo imaging method using pH-sensitive probes for
extracellular pH changes reflecting glucose metabolism in an international collaboration.
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