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Effects of various Ca channel blockers on the spatial memory disturbances induced by

repeted cerebral ischemia in rats

Katsunroi Iwasaki, Kenichi Mishma, Nobuaki Egashira, Michihiro Fujiwara

Dementia and memory impairment, including the type caused by cerebrovascular disease, are important
clinical conditions which are still waiting for successful remedy.

We investigated the effects of L-type voltage-dependent calcium channel (VDCC) blockers, nilvadipine
and amlodipine, on the cerebral ischemia-induced impairment of spatial memory in 8-arm radial maze
performance in rats. Neither nilvadipine (3.2 mg/kg, i.p.) nor amlodipine (3.2 mg/kg, i.p.) improved the
single ischemia-induced impairment of spatial memory. However, nilvadipine significantly improved the
repeated ischemia (10 min ischemia x 2, 1 h interval)-induced impairment of spatial memory, while
amlodipine did not. Repeated cerebral ischemia not only impaired spatial memory, but also induced
hippocampal apoptosis 7 days after the final occlusion. Furthermore, it also increased the expression of
apoptosis-related early oncogene bax-, bad-, and cpp32-mRNA. Nilvadipine, but not amlodipine,
suppressed both hippocampal apoptosis and cpp32 expression. These results suggest that central acting
Ca antagonist like nilvadipine improved the disturbance in memory by suppressing the induction of

apoptosis in the hippocampus and that it may be useful as a nootropic drug for cerebrovascular dementia.
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