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Stroke is the third leading cause of death in the United States and the major cause of long term disability. However, very little progress has been made in the development of treatment of acute stroke. Neuregulins are a family of growth factors implicated in a number of neuronal functions including development, plasticity, behavior and pathology. Recent work from our lab demonstrated that the expression neuregulin-1 in neurons was induced in the ischemic penumbra by focal stroke in the rat. In vitro studies have demonstrated that neuregulin-1 regulates apoptosis as well as cytokine and ischemia-induced gene expression in neuronal cultures. Here, we show that exogenously administered neuregulin-1 completely blocks ischemia-induced neuronal death in the cerebral cortex induced by focal stroke. A single injection of neuregulin-1 (~2.5 ng/kg) was neuroprotective if administered either before or at long as 5.5 hours after stroke.  Analysis of DNA fragmentation in brain tissues showed that neuregulin-1 blocked apoptosis in cortical neurons in the penumbra. Neuregulin-1 also prevented macrophage/microglial infiltration and astrocytic activation in the cortex following focal ischemia. The neuroprotective effects of the single administration of neuregulin-1 was seen as long as 2 weeks following treatment.  Using microarray analysis and RT-PCR we have observed the induction of a number of genes associated with a variety of cellular mechanisms including inflammation, apoptosis, neuroprotection and neuronal regeneration. We show that neuregulin-1 reversed changes in gene expression in the rat brain following stroke. Our results clearly demonstrate that neuregulin-1 is induced in neurons following ischemic stroke and may be involved in neuroprotection and repair. Neuregulins represent a novel, potent neuroprotective strategy that has potential therapeutic value in treating individuals after acute ischemic stroke. 

