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Choto-san and Yoku-kan-san-ka-chimpi-hange improve the
disruption of spatial cognition in rats
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Abstract

We investigated the effects of Chinese Kampo prescriptions, Choto-san and Yoku-kan-
san-ka-chimpi-hange on the disruption of spatial cognition induced by scopolamine (0.5 mg/
kg, i.p.) and A°-tetrahydrocannabinol (THC ; 6 mg/kg, i.p.) in male Wistar rats using an eight
arm radial maze task. The scopolamine-induced cognitive disruption was improved by Choto-
san (5 mg/kg, p.0.) and Yoku-kan-san-ka-chimpi-hange (10 mg/kg, p.o.). Choto-san (1, 3 and
100 mg/kg, p.o.) and Yoku-kan-san-ka-chimpi-hange (30 and 100 mg/kg, p.0.) also improved
the THC-induced disruption of spatial cognition, which was associated with dysfunction of
serotonergic system. This is because a small dose of serotonergic agents markedly improved
the THC-induced cognitive disruption. Choto-ko, a common constituent of these Kampo
medicines, also improved both scopolamine- and THC-induced cognitive disruption at the
doses of 2~50 mg/kg, p.o., and 0.3 mg/kg, p.o., respectively. Thus, Choto-ko has been shown
the more intensive antagonism of spatial disruption induced by THC than that induced by
scopolamine. These results suggested that the cognitive enhancing effect of Choto-ko and its
containing these Kampo medicines involves not only cholinergic mechanisms but also ser-
otonergic mechanisms.

Key words Spatial cognition, Choto-san, Choto-ko, Yoku-kan-san-ka-chimpi-hange,
Acetylcholine, Serotonin.

Abbreviations ACh, Acetylcholine ; 5-HT, Serotonin ; THC, A®-tetrahydrocannabinol ;
DOI, 4-iodo-2, 5-dimethoxyphenylpropylamine.
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Fig. 1 Effects of Choto-san and Yoku-kan-san-
ka-chimpi-hange on the scopolamine-induced
disruption of spatial cognition in the radial arm
maze. Treated rats were administered Choto-
san and Yoku-kan-san-ka-chimpi-hange by p.
0. injection 30 min. before scopolamine injection,
respectively.

F1t » <0.001 versus vehicle-treated group ; **p <
0.01, ***p < 0.001 versus scopolamine - treated
group examined with Wilcoxon’s rank sum test.
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Fig. 2 Effects of Choto-san and Yoku-kan-san-
ka-chimpi-hange on the THC-induced disrup-
tion of spatial cognition in the radial arm maze.
Treated rats were administered Choto-san and
Yoku-kan-san-ka-chimpi-hange by p.o. injec-
tion immediately before THC injection, respec-
tively.
1+ » <0.001 versus vehicle-treated group; *p <
0.05, **p < 0.01 versus THC - treated group
examined with Wilcoxon’s rank sum test.
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Fig. 3 Effects of Choto-ko on the disruption of
spatial cognition in the radial arm maze. Treat-
ed rats were administered Choto -ko by p.o.
injection before scopolamine and THC injection.
11 p <0.001 versus vehicle-treated group; *p <
0.05, **p <0.01, ***p <0.001 versus scopolamine,
THC-treated group examined with Wilcoxon’s
rank sum test.

Table I Effects of several Kampo prescriptions
on the disruption of spatial cognition in the
radial arm maze.

scopolamine-induced  THC-induced

Choto-san 5 1

Yoku-kan-san-ka-
0 u' a‘n san-ka 10 20
chimpi-hange

Choto-ko 2 0.3

Each value exhibited the minimum effective doses
{mg/kg, p.o.).
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