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Development of free radical imaging using in vivo DNP-MRI
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Redox reactions that generate free radical intermediates are essential to
metabolic processes, and their intermediates can produce reactive oxygen species, which may promote
diseases related to oxidative stress. The dynamic nuclear polarization magnetic resonance imaging
(DNP-MRI) 1is a new imaging method for observing free radical species in vivo. We have re-constructed in
vivo DNP-MRI system. The external magnetic field are 20 mT for EPR irradiation and 1.5T for MRI. The
resolution of free radical imaging with DNP-MRI is comparable with that in MRI.

To demonstrate the capabilities of in vivo DNP-MRI to simultaneously image free radical intermediates
generated through redox reactions, phantoms filled with either FMNH, FADH, CoQl10H, vitamins E and K
radicals, or carbamoyl-PROXYL were simultaneously imaged using a home-made in vivo DNP-MRI system.
Melanin, which is a dye in melanoma, is a free radical and we succeeded its imaging melanin from melanoma
in mouse using in vivo DNP-MRI.
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