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endothelial injury in the early phase of ischemic stroke. Acute ischemic stroke is mainly caused by a
proximal arterial occlusion and associated severe ischemic injury. However, recent studies have
documented that a distal arterial occlusion can also be associated with hemorrhagic transformation
of ischemic infarcts and result in a poor outcome. The underlying mechanism responsible for this
late stage of occlusion-induced secondary injury of the ischemic brain tissue is unknown. The
purpose of this study was to examine whether endothelial injury of the microvasculature occurs
during the early phase of ischemic stroke in both the penumbral and core area and contributes to
cerebral edema. Both MRI and laser-Doppler techniques were used to monitor acute changes in
cerebral blood flow (CBF) and vascular permeability. In addition, FITC-dextran was used to assess
vascular permeability after distal middle cerebral artery occlusion. Using laser-Doppler flowmetry,
we detected an early reduction in CBF in the penumbral region starting 1 day after the onset of
occlusion. There was a significant correlation between the CBF value and the volume of edema. The
ischemic penumbra was histologically characterized by the vacuolization of astrocytes and
oligodendrocytes. The apoptotic cell death was most prominent in the penumbra. The capillaries, in
both the penumbral and core area, were damaged by the ischemic insult. Increases in vascular
permeability were seen in the penumbral area starting on the first day of ischemia. The cell damage
in the penumbra and the vascular injury in the capillaries can be detected starting from the early
phase of ischemic stroke. These pathophysiological events may contribute to the early and late
infarct development.Drills, assemblies and tools have been made by using a metal binder. For
example, a drill having continuous fillets of copper extending along a surface of the drill bit has been
made by combining copper wire or copper tubing and copper powder. The copper powder is
compressed around the copper wire or the copper tubing to bind the tube to the drill. Such a metal
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