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Development of physiological ion-responsive MRI probes and application to molecular brain
neuroimaging ('School of Life Science and Technology, Institute of Science Tokyo, *Institute of
Development, Aging and Cancer, Tohoku University, *National Institutes for Quantum
Science and Technology, *Laboratory for Chemistry and Life Science, Institute of Science
Tokyo) O Akari Nakanishi,' Rie Ryoke,” Akira Sumiyoshi,’> Ryuta Kawashima,> Hiroyuki
Nakamura,'# Satoshi Okada'*

Functional magnetic resonance imaging is a noninvasive neuroimaging technique with high
spatiotemporal resolution, although it visualizes changes in cerebral blood flow and does not
detect actual neural activity. We herein developed MRI probes for calcium ions and chloride
ions, which are directly related to neural activities. The MRI probes consist of ion-responsive
liposomes encapsulating gadolinium contrast agents. The probes were evaluated by
fluorescence assay, NMR longitudinal relaxation time (77) measurements, cellular experiments,
and rat brain MRI, demonstrating that the probes possessed a reasonable affinity to detect these
ion dynamics during neurotransmission by using NMR/MRI-based 71 measurement.
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