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Abstract
CREB activation is a key player for ischemic tolerance in the brain

Kazuo Kitagawa, M.D., Tsutomu Sasaki, M.D., Yasukazu Terasaki, M.D.,
Yoshiki Yagita, M.D. and Hideki Mochizuki, M.D.
Department of Neurology, Osaka University Graduate School of Medicine

Ischemic tolerance is as powerful and reproducible for neuro-protection as hypothermia. Several pathways
could be involved in acquisition of ischemic tolerance. CREB is an abundant transcription factor in the brain and
plays critical role on synaptic plasticity and neuronal survival. CREB activation has been also shown to be in-
volved in ischemic tolerance. Ischemia or oxygen-glucose deprivation leads to release of glutamate, which binds to
synaptic NMDA receptor. Then, influx of calcium ions into intracellular space activates calcium-calmodulin de-
pendent protein kinase (CaMK). CaMK I/IV phosphorylates Ser 133 of CREB, and Thr 484 of salt-inducible kinase
(SIK). Phosphorylation of SIK2 at Thr 484 triggers degradation of SIK2 through ubiquitin proteasome system.
SIK?2 maintains the phosphorylation level of CREB-regulated transcriptional co-activator (CRTC). Degradation of
SIK?2 induces dephosphorylation of CRTC1, and moves CRTC1 from cytoplasm into nucleus. Thus CRTC1 binds
to basic ZIP domain of CREB. Both Ser133 phosphorylation and CRTC1 bound to the basic ZIP domain of CREB
enhances CRE-mediated transcription, induces gene expression of survival factors, and renders the neurons resis-
tant to subsequent severe ischemia.

(Clin Neurol 2012;52:904-907)
Key words: ischemic tolerance, Glutamate receptor, CREB-regulated transcription co-activator, salt-inducible kinase, se-

lective vulnerability




