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We studied the pathophysiological mechanisms of increases in the
intracellular Ca2+ concentration (Ca2+ signals) in the brain at levels between cell and whole body
using new imaging methods, and obtained the following results. (1) Nitric oxide induces neuronal Ca2
+ signals, which are involved in neuronal cell death following status epilepticus. We showed that
the ryanodine receptor, which is the molecular basis of the nitric oxide-induced Ca2+ signals, can
be a therapeutic target to protect neurons from cell death. (2) Upon neuronal injury, astrocytes
generate Ca2+ signals releasing Ca2+ from the endoplasmic reticulum and promote neuroprotection. (3)

We generated new indicators to visualize Ca2+ concentrations within the endoplasmic reticulum and
gigochgndria, and established the method to analyze the basis of generation of pathophysiological
a2+ signals.
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