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ABSTRACT: Reactive oxygen species are a class of chemical groups which are produced during the aerobic metabolism in cells. At
present, reactive oxygen species is mainly produced from mitochondria. In the physiological case, the reactive oxygen species generation
and clearance maintain a dynamic balance. However, during the process of cerebral ischemia-reperfusion injury, the reactive oxygen
species generation and removal has changed. In the ischemic period, the brain's acidic environment promotes the reactive oxygen species
production. And during the reperfusion period, the changes of the mitochondrial membrane potential hyperpolarization and pro-oxidase
activity can also promote the reactive oxygen species production. In addition, during the process of cerebral ischemia-reperfusion injury,
the brain's ability to eliminate the reactive oxygen species also decreased. As a result, the generation of the reactive oxygen species in-
creases. Reactive oxygen species has the dual functions in the process of cerebral ischemia-reperfusion injury. It is generally believed that
reactive oxygen species play a role in neuronal injury during the cerebral ischemia-reperfusion injury. Reactive oxygen species can directly
destroy the biological macromolecules including lipids, proteins and nucleic acids. Reactive oxygen species can also activate the extrinsic
pathway and the intrinsic pathway leading to neuronal apoptosis. However, in addition to the role of neuronal injury, reactive oxygen
species can also play a role in the protection of neurons. This may be related to the level of the reactive oxygen species, low levels of the
reactive oxygen species can be used as signal molecules to promote cell survival. During the process of cerebral ischemia-reperfusion in-
jury, reactive oxygen species can activate hypoxia inducible factor, nuclear factor kappa B, PI3K/Akt pathway and MAPK pathway, and
participate in the survival mechanism of nerve cells and reduce the damage of nerve cells. In this paper, we will make a review about the
dual functions of reactive oxygen species in the course of cerebral ischemia-reperfusion injury.
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