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We performed comparative metabolic analysis of reperfusion effect on
cerebral metabolism using rat middle cerebral artery occlusion (MCAO).
Gas-chromatography/mass-spectrometry analysis showed metabolic changes that depended on reperfusion
time. Enrichment analysis showed pentose phosphate pathway (PPP) was significantly upregulated
during ischemia-reperfusion. Immunoblotting showed gradual increase in HSP27 and marked increase in
HSP27 phosphorylation. G6PD activity was significantly elevated after 1-h MCAO (20%), reduced after
1-h reperfusion, and significantly elevated after 24-h reperfusion. The NADPH/NAD+ ratio displayed
similar increasing pattern. ATM kinase inhibitor significantly reduced HSP27 phosphorylation and
G6PD activity, significantly increased protein carbonyl, and resulted in increase in infarct size
after reperfusion. Consequently, G6PD activation via HSP27 phosphorylation by ATM kinase may be part

of endogenous antioxidant system during ischemia-reperfusion.
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