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Abstract

In nervous system, magnesium ion (Mg?") is involved in several neuronal diseases:
Parkinson’s Disease, Alzheimer’s Disease and etc. Intracellular Mg?* are associated with
regulation of over 600 enzymatic activities, regulation of ion channels, energy metabolism and
stabilities of DNA and RNA structures. In addition, recent studies reported the role of
intracellular Mg?* as a second messenger. However, it is little known about the regulatory
mechanism of intracellular Mg?* in neurons.  The purpose of the present dissertation is to unveil
modulatory system of intracellular Mg?* in neurons by using fluorescent imaging.

In Chapter 1, regulatory system of Mg?* and its roles were overviewed. And, the purpose
of the present dissertation was introduced.

Chapter 2 presents a study on nitric oxide (NO)-induced Mg?* mobilization in rat
hippocampal neurons. In primary isolated and cultured hippocampal neurons from embryonic
(E18) rat, intracellular Mg?* dynamics during NO application was measured by using
intracellular Mg?* fluorescence indicator, KMG-104. Pharmaceutical experiments using several
agonists and inhibitors revealed that mitochondrial ATP-sensitive K* channel (mitoKare
channel) activation mediated by NO/cGMP/PKG signaling pathway induces Mg?* release from
mitochondria via depolarization in mitochondrial membrane potential. In addition, this
mitochondrial Mg?* release was potentiated by positive feedback loops composed by mitoKate
channel opening, mitochondrial depolarization and protein kinase C (PKC) activation.

Chapter 3 presents a study on neural depolarization-induced Mg?* mobilization by the
same methods as used at Chapter 2.  Extrinsic electric current stimulation or spontaneous neural
activity induced Mg?* influx in hippocampal neurons. And, the regulatory mechanism of Mg?*
influx was investigated by several pharmaceutical experiments using a neural depolarizer and an
inhibitor.

Chapter 4 presents the conclusion and prospective. The findings in the present doctoral

dissertation were summarized, and current and future perspectives were discussed.




