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Abstract 

 In the present study, the neuroactive and neuroprotective effects of Tokishakuyakusan (TSS) were 

investigated in animal model of Alzheimer’s disease and cerebrovascular dementia.  Single 

administration of TSS dose-dependently improved the scopolamine-induced impairment of spatial 

memory in the 8-arm radial maze.  We found that a beta-carboline derivative, Ang-S-1 

(1,2,3,4-tetrahydro- -carboline-3-carboxylic acid), which is a partial inverse agonist of benzodiazepine, 

was active component of TSS.  Moreover, single administration of TSS increased acetylcholine (ACh) 

release in the dorsal hippocampus.  These results suggested that TSS may enhance cholinergic neuron 

through the benzodiazepine receptor in the dorsal hippocampus.  In the animal model of cerebrovascular 

dementia, the post ischemic treatment of TSS prevented the impairment of spatial memory , neuronal 

death and TUNEL positive cells in rats subjected to repeated ischemia (2 x 10 minutes, 1 hour interval).  

Moreover, TSS inhibited the decrease of GluR2 flop mRNA on the 3rd day after the repeated cerebral 

ischemia.  These results suggested that the neuroprotective effect of TSS may play an important role on 

the inhibition of Ca2+ influx through the GluR2 subunit of AMPA receptor.  In conclusion, the present 

findings show that TSS prevents the memory deficits not only through enhancing ACh release but also 

through protecting neuronal damage.  Thus TSS may be useful in the treatment of AD and 

cerebrovascular dementia.   
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