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ABSTRACT

During cardiac ischemia-reperfusion (I/R) injury, the level of reactive oxygen
species (ROS) is markedly increased, leading to oxidative stress in cardiomyocytes
and eventually resulting in cardiac mitochondrial dysfunction. Recently, granulocyte-
colony stimulating factor (G-CSF) has been reported to have cardioprotective effect
in ischemic heart. However, its effects on cardiac mitochondria during oxidative
stress have never been investigated. We tested the hypothesis that under oxidative
stress G-CSF can prevent cardiac mitochondrial dysfunction by preventing
mitochondrial swelling, decreasing the ROS production and attenuating
mitochondrial depolarization. Methods: Isolated cardiac mitochondria obtained from
the heart of Wistar rats were used. H,O, at 2 mM was used to induce oxidative stress

in cardiac mitochondria. G-CSF at various concentrations was used to study its



protective effects on mitochondrial swelling, mitochondrial membrane potential
changes (AWYm) and ROS production. Cyclosporine A (CsA, a mitochondrial
permeability transition pore (mPTP) inhibitor) and 4'-chlorodiazepam (CDP, an inner
membrane anion channel (IMAC) blocker) were used to investigate the mechanism of
G-CSF on cardiac mitochondria. Results: G-CSF completely prevented
mitochondrial swelling and depolarization, and markedly reduced ROS production
caused by H,O;-induced oxidative stress condition. Its effects on mitochondrial
swelling and AYm were similar to those in CsA and CDP, whereas its protective
effects on ROS production was less effective than CsA and CDP. Conclusions: G-
CSF could prevent mitochondrial swelling, mitochondrial membrane depolarization,
and attenuate ROS production under H,O;-induced oxidative stress condition. Its

protective mechanism could be via blocking mPTP opening.
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