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Is Mg ion a novel second messenger for regulating energy metabolism?
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We investigated the dynamics of intracellular magnesium Mga ions
comprehensively and quantitatively by several fluorescent imagings, and clarified the novel role of
Mg ion as an intracellular signal transducer. In the research on culture neurons in the early
develpmental stages, we revealed that an inhibitory neurotransmitter, GABA, was involved in the
maturation of neural circuits. This effect of GABA was mediated by the mobilization of intracellular
Mg ions. In particular, downstream of Mg ion signal transduction, which has not been clarified so
far, it suppressed the activity of the intracellular signal molecule ERK, promoted the activity of
CREB, and promoted the activity of mTOR. Especially for the mTOR signal, it was shown that Mg ion
plays a role of a switch to turn on / off the activity.
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