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Homeostasis of the microenvironment in neural tissues which is maintained by vascular barrier such as blood-brain
barrier is indispensable for normal functioning of neural cells. Accumulative evidence has demonstrated that the
vascular barrier function is impaired in various neurological disorders, resulting in the acceleration of their disease
progression, and the pathological tissue hypoxia in their neural lesions has been highlighted as the trigger of vascular
barrier disruption.  Our previous results have showed that the hypoxia-induced disruption of vascular barrier is
mediated by the disappearance of claudin-5 from the cell membrane of vascular endothelial cells and the subsequent
remodeling of tight junction strands between endothelial cells, and that ubiquitin-proteasome system is involved in
hypoxia-induced remodeling of tight junctions. Therefore, we focused this study on the analysis of detailed
mechanisms underlying the oxygen-dependent regulation of claudin-5 expression.  Using the bEND.3 cells, a
mouse brain-derived endothelial cells, we found that the hypoxia-induced disappearance of claudin-5 from cell
membrane is inhibited in the presence of an inhibitor for metalloproteinases. Functional analyses, including the
measurement of transendothelial electrical resistance (TEER) of bEND.3 monolayer, revealed the crucial roles of
metalloproteinase activity in the hypoxic breakdown of neural vascular barrier through changes in claudin-5
expression. Metalloproteinase activity was shown to be required not only in chronic (24hours) but also in
superacute (30 minutes) phase of hypoxic remodeling of neural vascular barrier. On the basis of above findings,
the molecules with metalloproteinase activity which are already expressed in normoxic bEND.3 are now being
screened to specify the responsible molecule for oxygen-dependent regulation of neural vascular barrier function.

In addition, we have established an in vitro realtime monitoring system for the complexity of tight junction strands
which determines the barrier property of endothelial monolayer, in order to analyze more detailed mechanisms of
oxygen-dependent regulation of vascular barrier.




