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Development of a K*-Responsive MRI Probe ('Laboratory for Chemistry and Life Science,
Tokyo Institute of Technology, 2School of Life Science and Technology, Tokyo Institute of
Technology, *Institute of Development, Aging and Cancer, Tohoku University, *National
Institutes for Quantum Science and Technology) OSatoshi Okada,'> Shota Saiki,” Rie Ryoke,?
Akira Sumiyoshi,* Ryuta Kawashima,® Hiroyuki Nakamura'~

Magnetic resonance imaging is used as a neuroimaging method that is based on the oxidation
state of hemoglobin in the blood. Because hemoglobin dynamics is the downstream of neural
activity, more direct neuroimaging methods based on action potential and bioinorganic metal
ions are required. We herein developed an MRI probe for potassium ions (K") that are tightly
correlated to depolarization of neural cells. The MRI probe consists of liposomes encapsulating
gadolinium contrast agents and K" ionophores. The K*-responses of the probe were evaluated
by fluorescence assay and NMR longitudinal relaxation time (77) measurements,
demonstrating the probe possessed a reasonable affinity to detect extracellular K™ dynamics
during depolarization by using NMR/MRI-based 7| measurement.
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