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Development of radiation therapy technique based on next imaging modality
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Radiotherapy plays a very important role as one of the major treatments for
cancer. It is known that the treatment efficacy depends on redox modulation in tumor tissues, which
is an indirect effect of oxidizing redox molecules such as hydroxyl radicals and of reactive oxygen
species generated by radiation treatment. In vivo dynamic nuclear polarization-MRI (DNP-MRI) as a
redox sensitive DNP probe enables the accurate monitoring of the anatomical distribution of free
radicals based on interactions of electrons and nuclear spin, known as Overhauser effect. We found
that the redox metabolism decreases after radiation treatment, and the decay of redox metabolism
occurs before any micro- or macroscopic changes in tumor morphology and lactate metabolism based on
the Warburg effect. Our findings suggest that DNP-MRI-based redox imaging may be a potential imaging

biomarker for the assessment of early responses to radiotherapy.
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(Miyai M, Matsuo M, et al. Glucose transporter Glutl controls diffuse invasion phenotype
with perineuronal satellitosis in diffuse glioma microenvironment. Neurooncol Adv.
2020)

Glutl

1G27



& Redox 1.5T MRI MRI
metabolism T2WI T2 (T2WI)

1G27

Reduction rate ©

Control (no tumor)

1G27
Reduction rate ©

|
o

< >
(Tanaka H, Matsuo M, et al.llC-methionine positron emission tomography for target
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