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The regulation of ischemia-induced hippocampal Znz+
accumulation via EAAT3 diurnal fluctuation

Takaaki Aratake! 2, Youichirou HigashiV, Takahiro Shimizu?,
Shogo Shimizu?, Motoaki Saito?

Department of Pharmacology, Kochi Medical School, Kochi University?
Research Fellow of Japan Society for the Promotion of Science?

Ischemic stroke during sleep shows a higher mortality rate and a worse prognosis than that
during wakefulness. A fraction of brain Zn2* is stored in synaptic vesicles of glutamatergic neurons
in hippocampus. Under ischemic conditions, this stored Zn2* is massively released to extracellular
space and this released Zn2* accumulates in postsynaptic neurons, resulting in neuron death.
Excitatory amino acid transporter (EAAT) 3 is a member of the EAAT family and widely expressed
in neurons in the central nervous system. EAATS3 transports extracellular L-cysteine into
intracellular space and intracellular L-cysteine increases the synthesis of glutathione, which has
an antioxidant property, for protecting neurons. In the mouse mesencephalon, EAAT3 exhibits a
diurnal variation. However, it is unclear whether changes in ischemic Zn2* accumulation and
temporal changes in EAAT3 expression are involved in time-of-day variations in susceptibility to
ischemic neuronal injury. In this article, we present EAAT3 expression and GSH level are
increased in the mouse hippocampus during wakefulness than that during sleep, and then these
increases are involved in the suppression of ischemia-induced Zn2* accumulation cells.

Keyword: brain ischemia, brain Zn?2*, excitatory amino acid transporter 3 (EAATS3),
glutathione (GSH)
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