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Chrysin ameliorates cerebral ischemia/reperfusion injury in
rats by preserving mitochondrial function: role of AMPK-
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Introduction: Chrysin (CH) has been reported to attenuate brain injury in experimental ischemia models, but few
studies have focused on the direct effect of chrysin on mitochondrial dysfunction. It is hypothesized in this study that
CH ameliorates I/R injury in rats by preserving mitochondrial function via the AMPK-PGC-1 -SIRT3/p53 signaling
pathway.

Methods and Materials: 45 male Wistar rats were randomly divided into three groups: sham group, I/R group,
and I/R + Chrysin (30 mg/kg, gavage, vehicle: DMSO 5 %, for three weeks) pretreatment group. At the end of the
experiment, mitochondrial membrane potential and oxidative stress in the hippocampus were evaluated and real-time
PCR on the genes (AMPK-PGC-1) and western blot analysis on proteins (SIRT3-p53) were carried out.

Result: Chrysin pretreatment significantly decreased oxidative stress and the potential collapse of mitochondrial
membrane, and it significantly augmented the AMPK-PGC-1-SIRT3 pathway compared to the I/R group. Chrysin
also significantly decreased apoptotic protein p53 expression after I/R induction. Also, the results indicate that CH
promotes SIRT3 functions as a downstream target gene of PGC-1, and mediates the effects of PGC-1 on ROS
production and mitochondrial membrane potential. Upregulation of SIRT3 and downregulation of p53 further
emphasizes the importance of CH against neuronal damage. CH also activated AMPK-PGC-1-SIRT3 signaling.

Conclusion: Taken together, it was concluded that CH preserves mitochondrial function by reducing
mitochondrial oxidative stress thus ameliorating I/R injury in I/R rats. The AMPK-PGC1-SIRT3-P53 axis plays an
essential role in this process.
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