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Background: It has been confirmed that dysregulation of the pro-survival signal Akt contributes to neuronal apoptosis after ischemic stroke. The current study was designed to test the hypothesis that sevoflurane preconditioning restores the activity of Akt, through inhibiting the elevated expression of its endogenous inhibitor carboxy-terminal modulator protein (CTMP) elicited by brain ischemia. 

Methods: Preconditioned animals were exposed to 2.7% sevoflurane for 45 min. After 1h washout, rats were subjected to 60 min focal cerebral ischemia elicited by middle cerebral artery occlusion. The phosphoinositide 3-kinase inhibitors wortmannin and LY294002 were administered to the rats 10 min before preconditioning. Rats in the lentivirus transduction group received an intracerebroventricular injection of lentiviral vector Ubi-MCS-CTMP (3d before ischemia). The neurological deficits and infarct volumes of the rats were evaluated 24 h after reperfusion. The expression of pAkt, phosphorylated glycogen synthase kinase-3β (pGSK3β) and CTMP in penumbra tissues were determined at 1, 3, 12, 24 h after reperfusion. Akt activity was measured at 3 h after reperfusion. 

Results: Sevoflurane preconditioning significantly reduced the infarct volume of the rats suffering focal cerebral ischemia. Pretreatment with wortmannin or LY294002 totally abolished the protective effects of sevoflurane preconditioning. Sevoflurane preconditioning suppressed the elevation of the phosphorylation of Akt elicited by ischemia at 3h after reperfusion and increased the level of pGSK3β. Akt activity was also higher in the rats of ischemia following preconditioning group than that in ischemia group. Sevoflurane preconditioning suppressed the increase in CTMP expression induced by ischemia at 3 and 12 h after reperfusion. CTMP over-expression markedly reversed the beneficial effects of sevoflurane preconditioning. 

Conclusions: These results suggest that reactivating pro-survival Akt signaling via inhibition of CTMP is a novel neuroprotective pathway involved in sevoflurane preconditioning.
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