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Curcumin Posttreatment Ameliorates Cerebral Ischemia Reperfusion Injury
of Mice through Activating SIRT1/FOXO1 Signaling Pathway*
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ABSTRACT Objective: To elucidate the definite role of silent information regulator 1 (SIRT1)/Forkhead box protein O1 (FOXO1)
signaling pathway in the protective effect of curcumin posttreatment against cerebral ischemia reperfusion (IR) injury (IRI) in adult mice.
Methods: In this study, adult mice were subjected to 30 min of ischemia and 24 h of reperfusion to mimic the cerebral IRI. Prior to this
procedure, the mice were given intracerebroventricularly with or without a SIRT1 selective inhibitor, EX527. Curcumin was intraperi-
toneally administrated following reperfusion with a single dose of 100 mg/kg. The mice were randomly divided into six groups: Sham
group, Cur group, IR group, IR+Cur group, IR+Cur+EX527 group and IR+EX527 group. Twenty-four hours after the reperfusion, the in-
farct volume, Complex I activity, reactive oxygen species (ROS) production and the expression levels of SIRT1, Ac-FOXO1, Bax, Bcl-2
and Caspase-3 in each group were measured. Results: Compared with the IR group, curcumin posttreatment significantly increased the
expression level of SIRT1, as well as its deacetylase activity. Curcumin conferred a cerebral-protective effect, as shown by reduced in-
farct volume compared with the IR group. In addition, curcumin posttreatment caused a significant upregulation of Complex I activity
and downregulation of ROS production. Moreover, curcumin posttreatment increased the expression level of an anti-apoptotic factor,
Bcl2, and decreased the expression level of the pro-apoptotic factor Bax and Caspase-3. However, these cerebral-protective effects of
curcumin were largely abolished by EX527 treatment. Conclusions: Our results demonstrate that curcumin pretreatment attenuates cere-
bral IRI by reducing IR-induced oxidative stress and apoptosis through the activation of SIRT1/FOXO1 signaling pathway.
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Fig. 1 The effects of curcumin posttreatment on infarct volume, oxidative stress and apoptosis following cerebral ischemia reperfusion

Note: Data were expressed as x+ SD, n=8, aaP<(0.01, compared with the Sham group, bbP<0.01, compared with the IR group.
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Fig. 2 The influence of SIRT1 signaling pathway on cerebral-protective effects of curcumin following cerebral ischemia reperfusion

Note: Data were expressed as x+ SD, n=8, bbP<0.01, compared with the IR group, ccP<0.01, compared with the IR+Cur group.
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