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We searched for previously unidentified functions of intracellular Ca2+ signals in

the central nervous system (CNS) using imaging methods for signaling molecules, and obtained the followin

g results as regard the network mechanism in the CNS. (1) We discovered astrocytic Ca2+ signaling-mediated

mechanism for astrogliosis and neuroprotection. (2) We succeeded in the visualization of spatiotemporal d

ynamics of glutamate signaling. This study was extended to in vivo glutamate imaging, and proved that sens

ory input induces glutamate spillover. (3) We discovered NO-induced Ca2+ release mechanism (NICR). NICR is
involved in the long-term potentiation in the cerebellar cortex and in NO-mediated neuronal cell death.
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