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Abstract

Psychotropic effects of Shimotsu-to and Shimotsu-to components, Toki, Senkyu, Jio and
Shakuyaku were investigated in mice stressed by forced shaking (twice a day at 4°C for 4
days ; 7 times in total) and isolated for 6 to 7 weeks. Shimotsu-to dose-dependently prolonged
pentobarbital-induced sleep in stressed mice and decreased isolation-induced aggressive be-
havior (AGB) at 1-5 and 0.1-2.5 g/kg (p.0.), respectively. In addition, 1:1:1:1 mixtures
(pseudo-Shimotsu-to) of Toki, Senkyu, Jio and Shakuyaku extracts also dose-dependently
prolonged pentobarbital sleep in stressed mice and depressed isolation-induced AGB at 2.5-5
and 0.25-1 g/kg (p.0.), respectively. In contrast, neither Shimotsu-to nor pseudo-Shimotsu-to
affected pentobarbital sleep in unstressed animals. Removal of Jio, Shakuyaku or Toki from
Shimotsu-to abolished the effect on pentobarbital sleep in the stressed mice. The depressive
effect of Shimotsu-to on isolation-induced AGB disappeared by removal of Senkyu, Toki or
Jio. Each extract of the Shimotsu-to components dose-dependently prolonged pentobarbital
sleep in the stressed mice at 0.25-1.25 g/kg, which is equivalent to 1-5 g/kg Shimotsu-to, but
out of 4 components, only Jio significantly prolonged it at 0.625 g/kg. Senkyu and Toki
extracts, both significantly depressed AGB in isolated mice at 1.25 g/kg, which is equivalent
to 5 g/kg Shimotsu-to. Jio and Shakuyaku extracts slightly but not significantly depressed
AGB. These results suggest that the effects of Shimotsu-to on pentobarbital sleep in the
stressed mice and AGB in isolated mice may be due to the interaction among Shimotsu-to
components rather than the specific action of one of the Shimotsu-to components.
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MAKINO, 3 (Jio), Rehmannia glutinosa LIBOS-
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HEIORE - Uiy (9% 30, 11E 30, HE 30, &
$30) (HAT ) 12 900 ml DREBLAK % 2 T 100°C
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72

@) REBEEHRE YV AORSTE 7 2% 1
Ve ohr—Dic ARTCIREERE L 2. RMET
B L a6 6 BEREC 7TAMBICFELEAE D
ey 2 2ME 20 FHE—/INr— I ARLT,
R FBEER 2 WlE L 72, B%17T8(3 biting and
wrestling #¥58Ex LCHEL2 S 1HE (658
Hig) oRED 1MEATIcEREEKROL 5
L, #2mEE (7THE%) OBED 1 ERHEGICER
F 3 EBAEEKAREORS L 12,

(5) FRETAIR © 58 HT T4 Duncan OF % & Hg
5, Student’st MEF 72 3MENH 3 t RE 2 AT

=72,
®w R

1, BETIHEEA ML XAFIIXICEITS
pentobarbital BEIRIZ X} 2 FUi5 K U Ui iE A
AR JTEREYOTEE

pentobarbital-Na (45 mg/kg, i.p.) #5 SRR R
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(Fig. 1), M R > lUB Bl EE 4 EREAY
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LI 19g/kg TEEL 2IEREEE & BE S 5
{EfZRL72LDDZDFHFRIBFEE T L - 72,
—77, WYigREN=S2 NS5 g/ kg AL D HEIC
B W CEH#E L 72 pentobarbital FHREEIR % M1E 2+
7z (Fig.2).
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Fig. 1 Effect of Shimotsu-to and pseudo-Shimot-
su-to on pentobarbital-induced sleep in stressed
mice.

Mice (no more than 10 at a time) were placed
in a small cage and exposed to a lower tempera-
ture (4°C) for 40 min with forced shaking (FSLT).
These stress applications were carried out for 4
days (7 times in total). Ten min after the last
stress application, test drugs were orally ad-
ministered. Pentobarbital-Na (45 mg/kg, 7.p.)
was administered 60 min after Shimotsu-to ()
or pseudo - Shimotsu - to (®)administration.
The areas indicated by (A) and (B) are the mean
(= S.E.M.) duration of pentobarbital - induced
sleep in unstressed and stressed animals, respec-
tively, which were treated with saline. Each
datum represents the mean + S EM. of 10
mice. *»<0.05 and **p <0.01 compared to the
saline-treated stressed mice (B).
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Fig. 2 Effect of removal of one component from
Shimotsu-to on pentobarbital-induced sleep in
FSLT stressed mice.

Mice were in total 7 times subjected to stress
as described in Fig.1. Each drug was orally
administered 10 min after the last stress. After
60 min, pentobarbital-Na (45 mg/kg, i.p.) was
injected. Each datum represents the mean+S.
EM. of 5-15 mice. *p < 0.05 and **p < 0.01
compared to the respective drug - untreated
stressed group.
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Fig. 3 Effect of Jio-, Shakuyaku-, Toki- and
Senkyu-extracts on pentobarbital-induced sleep
in FSLT stressed mice.

Mice were in total 7 times subjected to FSLT
stress as described in Fig. 1. Each extract was
orally administered 10 min after the last stress.
After 60 min pentobarbital-Na (45 mg/kg, 7.p.)
was injected. Each datum represents the mean+
SEM. of 10 mice. **p<0.01 compared to the
respective drug-untreated stressed group.
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Fig. 4 Effect of the combination of two compo-
nents out of Jio, Shakuyaku, Toki and Senkyu
on pentobarbital-induced sleep in FSLT stressed
mice.

Mice were in total 7 times subjected to FSLT
stress as described in Fig. 1. Each extract combi-
nation was orally administered 10 min after the
last stress. After 60 min pentobarbital-Na (45
mg/kg, 7.p.) was injected. Each datum represents
the mean+S.E.M. of 10 mice. **p <0.01 compar-
ed to the respective drug - untreated stressed
group.

100—}

504 :

Fighting duration (% of control)

0- r T T 1
0.1 0.3 1 3
Dose (g/kg)

Fig. 5 Effect of Shimotsu-to and pseudo-Shimot-
su-to on aggressive behavior in isolated mice.
Mice, which were individually housed for 6
weeks, were given saline (p.0.) 60 min before the
first test. Two isolated animals, one a visitor
and the other a resident, were placed in a small
cage for 20 min. The duration of aggressive
behavior was measured and used as a control
value. After the first trial, each mouse was kept
housed individually. One week after the first
trial, either saline or test drugs were orally
administered to the same pair of mice as the first
trial. After 60 min, the aggressive behavior was
measured as described above. Open and closed
circles represent the effects of Shimotsu-to and
pseudo-Shimotsu-to, respectively. Each datum
represents the mean of 6-8 experiments with the
S.E.M,, indicated. *p < 0.05 and **p < 0.01
compared to the saline-treated control group.
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Fig. 6 Effect of Shimotsu-to and removal of one

Fighting duration (sec)

component from Shimotsu-to on aggressive
behavior in isolated mice.

The aggressive behavior was measured as
described in the text and Fig. 5. One week after
the first trial, either saline or test drugs were
orally administered to the same pair of mice as
the first trial. After 60 min, the aggressive
behavior was measured. Open and hatched col-
umns are the data obtained at the first and
second trial, respectively. **p <0.01 and ***p <
0.001 compared to the data obtained at the
respective first trials.
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Fig. 7 Effects of Senkyu-. Toki-, Jio- and Sha-

kuyaku-extracts on aggressive behavior in iso-
lated mice.

The aggressive behavior was measured as
described in the text and Fig. 5. One week after
the first trial, either saline or test drugs were
orally administered to the same pair of mice as
the first trials. After 60 min, the aggressive
behavior was measured. Open and hatched col-
umns are the data obtained at the first and
second trial, respectively. *p <0.05 and **p <0.01
compared to the data obtained at the respective
first trials.
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Fig. 8 Effect of the combination of two compo-
nents out of Senkyu, Toki and Jio on aggressive
behavior in isolated mice.

The aggressive behavior was measured as
described in the text and Fig. 5. One week after
the first trial, either saline or test drugs were
orally administered to the same pair of mice as
the first trial. After 60 min, aggressive behavior
was measured. Open and hatched columns are
the data obtained at the first and second trials,
respectively. ***p <0.001 compared to the data
obtained at the respective first trials.
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