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Abstract

Psychotropic effects of Shimotsu-to, Kakkon-to, Oren-gedoku-to, Sho-saiko-to and
Hochu-ekki-to were investigated and compared with those of diazepam and desipramine.
Shimotsu-to recovered pentobarbital sleeping decreased by forced-shaking stress at lower
temperature to control level, whereas Sho-saiko-to and Hochu-ekki-to did not affect it. On
the other hand, both Shimotsu-to and Sho-saiko-to decreased aggressive behavior (AGB)
induced by individual housing of mice but they did not change immobility time (IMT) in a
forced swimming test with rats. Hochu-ekki-to (5 g/kg, p.0.) decreased IMT but not AGB.
AGB and IMT were decreased by diazepam (10 mg/kg) and despiramine (20 mg/kg), respec-
tively.” Experimental pharmacological profiles of Kakkon-to and Oren-gedoku-to were
quite similar to those of Shimotsu-to. Diazepam (5 mg/kg) significantly decreased conflict
responses in rats, while neither Shimotsu-to nor Hochu-ekki-to (5 g/kg) affect them. Ex-
cept for Hochu-ekki-to, which slightly increased the number of movements, none of the for-
mulations used here depressed spontaneous motor activity in mice even in a dosage of 5 g/
kg. These results indicate that Shimotsu-to, Kakkon-to and Oren-gedoku-to have actions
on the central nervous system, of which profiles are different from those of Sho-saiko-to,
Hochu-ekki-to and diazepam and that Hochu-ekki-to may have an antidepressant action.

Key words Kampo-hozai, aggressive behavior, stress, immobility, depression, anti-
anxiety.

Abbreviations AGB, aggressive behavior ; Hochu-ekki-to (Bu-Zhong-Yi-Qi-Tang),
fih25% % o IMT, immobility time ; Kakkon-to (Ge-Gen-Tang), F#R# ; Oren-gedoku-to
(Huang-Lian-Jia-Du-Tang), ##E# 3% ; Shimotsu-to (Si-Wu-Tang), P45 . Sho-saiko-
to (Xiao-Chai-Hu-Tang), /NEHRE.

RIS S T B, — BRI, BEEE
B & OB RO BRSEHERIC B 28
I DWW T L W DD DIEBEE» L I L Twnw
Bz Ze 2 b U ZUc koo THIRZ, IR, 5% 20 T — iR RRe R BT B 5 BRI
B, DBELEOEL BT EHRLN TS, 20 KEHESENLEAH D VIZEWER O 2212
O MR OBIIC R R TR RO L ROBRAS R TE A VIBAIEL TWB EEL L

5

s

*F930-01 EILRiFZ42630 Journal of Medical and Pharmaceutical Society for
2630 Sugitani, Toyama-shi, Toyama 930-01, Japan WAKAN-YAKU 7, 99—107, 1990



100 i % 12 UsH &3 2EARE S H R Ok

NTb, B, BBl R,
) DREICH L THMEOBES I, K&~
#73% (Taiki-itten-to) A" BIHEER T 5 OIEH
RRBT LI ERLTN, EHIEEEOFRER
# BRI FMICRE L 2SR e, K
BRIz B v TRz 13 SRR o) FeB 0y B 72 U5
BIUKABRERBICIEBVWYTEBRREDH 5B
B, EGEMEE T T, L OBH AR
FERIZ DWW TRRET L 72,

MR EE

(1) SEBREHH . 1A% 200 g HItE D 7 A 2 & — Rl
T P MUMKE 25~45g @ ddY R~ 2 %
WHL 7,

2 FEHRED: ﬁﬁ% LoElAERETRED
WD TH DL, IR (Toki), Angelica acutiloba
KITAGAWA (HZF%’%ELKE) ; 753K (Shakuyaku),

Paconia lactiflora PALLAS ; JI| 3 (Senkyu),
Cnidium officinale MAKINO ; # % (Jio), Re

himannia glutinosa LIBOSCHITZ var.
MAKINO ; #k # (Mao), Ephedra sinica STAPF |
3 M (Kakkon), Pueraria lobata OHWI1; % 3%
(Shokyo), officinale ROSCOE ; K Bt
(Keishi), cassia  BLUME ; H &
(Kanzo),

purpurea

Zingiber
Cinnamomum

phus jujuba MILLER var. inermis REHDER , #AH
(Obaku), Phellodendron amurense RUPRECHT ;
¥ 38 (Oren), Coptis japomica MAKINO ; ¥ 4~
(Ogon), GEORGI ; Mg I
(Shishi), Gardenia jasminoides ELLIS . 28 &
(Saiko), Buplewrum falcatum L., AN % (Nin-
jin), Panax ginseng C.A. MEYER ; [17C (Byaku
jutsu), Atractylodes japonica KolzuMI , ¥ &
(Ogi), Astragallus membranaceus BUNG,WEL
(Chimpi), MARKOVICH ; # Jff
(Shoma), Cimicifuga simplex WORMSK ; M -F-
(Bushi), Aconitum japonicum THUNBERG ; &
(Hange), Pinellia ternata BREITENBACH (\»§#1
LWHARMEE L) BEA).
desipramine {(Chiba - Gigy),
(FHALR) .

FElOFEL L FRg OFRE 16, B 32, £%4,
WIS, kHE 12, AERC12, K16 (Hifrg)), M
Wris (4% 30, 530, HuE 30, 7HEE30), WE
fRdz i (¥AA 18,75, ¥ 18.75, FA 37.5, MET

Scutellaria  baicalensis

Citrusunshiu

Diazepam (Roche),
pentobarbital - Na

Glycyrrhiza glabva LINN. var. glan-
dulifera REGEL et HERDER ; KHE (Taiso), Zizy-

25), #HP2ERE (ME 8, AZ 16, Bt 16, WE
12, B 8, FHmk4, HIF12, KES, £F£8,
HEG6), NG EE20, KE12, £%E16
HES, wE12, A5 12, £H24), M#EH (F
60, &40, BHF10) o LR A EIZ 900 ml
DFEBK % HN 2 T 100°C T fmEadhE L, iz
W R (R X 2ABRE L2, SR
&, Wdpis, EEMBES, NS, fPERiE,
s IE £ N F128.2, 42.3, 34.3, 37.8K%
U59.3%TH - 72,

Q) EETIERER FLRAFYIRIZEITERY
PN E S — VBREBRORME | #9800 HE"
BWEL 7, Blb=m7 Z100LZ /vy — 2 (24X 18X
13cm) IC ANLTIRE S (E45250[m], 1 H 2 [E&
40430 bic e, {KIRZE (4°C) TIRELZ. =
DEIHRBBAIL ZE LA HETAEF7TEIED R
L, BAIRENI0DHIC B E A AR L&
N5 1 72, 1 KR1%1C pentobarbital-Na 45 mg/
kg # MRS L, =7 20IEMEE» %L T
P HRET 5 & TR 2 R & L TR L
72,

@) REIEERE -V AORSTEH v 2x 1
o/ — Ui ANCHRBEERE L 72, FRBEA S
Gl Ch s 6 AR 7T ARRICHE LEAYDO
w2 2% 20 HHEE—/hr— I AT, BSER
HEER] & B2 L 72, W4T E)IZ biting attack and
wrestling ZfgHE & LCHE L7, 1A (6:8
M%) oflEo 1 BRI AR AR koL % 4
L, 20 (7:88%) ofiE 1 RHEETC ER)
F3EEARKERIRY Lf:o

(5) AZIEEKEER - Porsolt 5 ° N HHELWEL
BB s, T AR (EE 1T
cm, &&25cm) WCHRX 18em T 25C KE A
n, Ty bE LT OANE HE L Tk
Rz, B 1B IS Miko e TES L2, #
2 HERUHE 3 BB 5o MEREE T, £0lD
AEhEFRE A B L 72, FWIEH 2 H HORERE,
45 3 H HOMED 128/ X OF 2 BERIATIC A5 3 Bl
BECIET R PAN

6) TUVRABREHENHE
LI T2 s L - EBRAE S 2T 4
(Animate, WFEX) *HVWUT- 72, BlL, #
FEr—2ohlh b L H 4oL H— (BE36
B R kicREL, 1#EChE >+ —
Z5EAr (100 wsec, 10[0) L7z, £BOEREZET
TAHEICERT— 2 % CPU (Z-80) iICEDAA
(100 msec iz 1 [A]), @M Z24T- 72 (SCRK6 M7

HEEEE = D

6.7)



FIEEEARE (Vol.7

»ZH),
FzL7

a) number of movements

AR BN EBBICEBIOEET — 8 & D&
AT, T—FIZERNH DA, “EMERE &
LTH7> b L7z,

b) number of rearings

VhENREBE A2 2858, b b
N7 7% “on” kL, “off” 25 “on” ~EAL
Lzt &b END ELTAHY Y P LA, BREIE
FICL BB ELHCZELEEL UL B
L — XKD 5 6.5 cm DFRITFHE L 72,

¢) locomotor activity {cm)

7 ZDHUALE P REENT 58I R ENIERE S T
L, Z# % locomotor activity & L 72,

P AN A RO L 221, BRS04
AN, W0 EDESHEOELEFBEL
BN G L 72 1%,

EHERIZRD T A =5 —DELE LT

Er—0
72, 1H L haloperidol » 354
10 RICHIE & BMA L 72,
6) ILBHEFER | Geller and Seifter” ML RER
—HREEL TH 72, AL, (RE % HHIEHE
DHI8BIZHEENT2 T v b 2 AT o FEBRMHIC
A, OBV oN—# L2 LD 1O (45 mg)
YWY B 240 a— 0 (FRIO) 28I ¥,
R TE) D S L 7o, DA P a—h 54y
ZH o EAL, ol TFEI0Eo L
SN—HL (VRI0) 23l 1EDOEHEERS 2 v 7
{0.3~0.4mA, 0.5sec) #EMRICHEZ 7, 1H®
oy g 3324 M s L, SRR EE L T
—HE 52, B SaE, AR
SEE DY L2 S (B8 2 » 785 LIT) B0R
Th oA 2%, RBRICHW, B HRNIZ
1H2BD A7 Y 2 — L TRO¥S (631 ~7
B) T2 F ok (09%) & LT3 HHEHLE
ERXg1EH, 3EELRTEHESo 1 ERE
B F 1T~ 72, %7 diazepam |3 ikEBR > 1 BRHIAT
ARG L e, B GEBTO 3 BloOEREEY 2
vhw—nfE e L, JEEIRR BOGEUL LRET RO #E
Ya vy TEIC OV TEYHS B L 72,
(7) #FEEHAIR | 5B Afr#% Duncan O % 5 i
BE, Student’s t REZ 23O H 5 t ME %
1o 72,

#w R

1, BERTIRERA ML RAATYIRIZEITS
pentobarbital EEIRDIER

No.2 1990) 101

SGOF

£

%50"' *

g $ok

a

S u bk

(]

S

5

=

8 30+

<< y

¢ 1

QE:'O I 1 1 1
0 3 7 1

STRESS APPLICATION (TIMES)

Fig. 1 Decrease in pentobarbital-induced sleep
by forced shaking stress.
Mice were subjected to stress by shaking for
40 min twice daily for 2 to 6 days (totally 3—11
times) in a cold room (4 =1 C). Seventy min-
utes after the last shaking, pentobarbital-Na
(45 mg/kg) was injected (7.p.). Each datum re-
presents the mean+SEM. (N =10). *p <0.05
and **p <0.01 compared to the unstressed con-
trol group (@).
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PENTOBARBITAL- INDUCED SLEEPING TIME (MIN)

Fig. 2 Effects of Kakkon-to on pentobarbital-
induced sleep in unstressed and stressed mice.
In total, mice were subjected to stress 7
times as described in Fig. 1. Either saline or
Kakkon-to extract was administrated (p.o.)
10 min after the last shaking and 1 hr later,
pentobarbital-Na (45 mg/kg, i.p.) was injected.
In each group, 4—14 animals were used. *p <
0.05 and **p < 0.01 compared to respective
stressed control value.
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Fig. 3 Effects of Shimotsu-to on pentobarbital-

PENTOBARBITAL-INDUCED SLEEPING TIME (MIN)

induced sleep in unstressed and stressed mice.

In total, mice were subjected to stress 7
times as described in Fig. 1. Either saline or
Shimotsu-to extract was administrated (p.o.)
10 min after the last shaking and 1 hr later,
pentobarbital - Na (45 mg/kg, ip.) was in-
jected. The number of animals used was 4—9
for each group. **p <0.01 compared to respect-
ive stressed control value.
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Fig. 4 Effects of Oren-gedoku-to and diazepam

on pentobarbital-induced sleep in unstressed
and stressed mice.

In total, mice were subjected to stress 7 times
as described in Fig. 1. Drugs were administ-
rated (p.0.) 10 min after the last shaking and
1 hr later, pentobarbital-Na (45 mg/kg, i.p.)
was injected. The number of animals used was
8 — 15 for each group. *p <0.05 and ***p <
0.001 compared to respective stressed control
value. #* p < 0.01 compared to the unstressed
control value.

HocHu-EKKI-TO SHO-SATKO-TO

Fig.5 Effects of Hochu-ekki-to and Sho-saiko-
to on pentobarbital-induced sleep in stressed
mice.

Drugs were administrated to the animals
stressed as described in previous figures. One
hour after the administration, pentobarbital-
Na (45 mg/kg, i.p.) was injected. The number
of animals used was 9—10 for each group.
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Mice, which were individually housed for 6
weeks, were given saline (p.0.) 60 min before
the first test. Two individually housed animals,
one a visitor, and the other a resident, were put
into a small cage for 20 min and the duration of
aggressive behavior was measured as a control
value. After the first trial, each mouse was kept
housed individually for another week. Then
test drugs were administrated to the same pair
of mice while the first trial and aggressive
behavior was measured as described above.
Each datum represents the mean of 4—7 experi-
ments, with the S.E.M., indicated. Open and
striped columns represent the data obtained at
the first and the second trials, respectively.
*p<0.05 and **p <0.01 compared to respective
control value.
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Fig. 6 Effects of Kakkon-to, Shimotsu-to and (2.5 2.5) (1) (10)
Oren-gedoku-to on aggressive behavior in
mice. Fig. 7 Effects of Sho-saiko-to, Hochu-ekki-to

and diazepam on aggressive behavior in mice.

Aggressive behavior was observed as de-
scribed in Fig. 6. The numbers in parentheses
are doses of test drugs (g/kg for Sho-saiko-to
and Hochu-ekki-to and mg/kg for diazepam).
Open and striped columns represent the data
obtained at the first and the second trials,
respectively. Each datum represents the mean
of 5—6 experiments with the S.E.M.,, indicated.
*p <0.05 compared to respective control value
obtained at the first trial.

Table 1 Effects of test drugs in the rats forced swimming test.
Dose Duration of immobility (sec)
Drugs ) .
(g/kg) before after administration
Exp. 1
Saline control 278.2+ 6.1 287.8+ 3.3 (6)
Kakkon-to 1.0 265.3+ 4.1 263.8+ 5.2 (6)
2.5 266.7+ 7.5 265.2+13.7 (6)
Shimotsu-to 1.0 262.2+ 5.7 261.2+ 7.8 (6)
2.5 261.3+ 8.3 275.7+ 4.2 (6)
Oren-gedoku-to 2.5 262.2+ 3.4 245.0+11.1 (6)
5.0 259.3+ 3.8 245.3+£10.8 (6)
Exp. II
Saline control 264.8+ 9.8 274.2+ 3.7 (8)
Sho-saiko-to 2.5 277.7+ 3.7 257.8+12.3 (6)
5.0 254.4+11.7 257.6x11.9 (5)
Hochu-ekki-to 2.5 267.3%+ 6.4 264.8+ 8.3 (6)
5.0 256.6+11.2 217.0+12.5* (5)
Desipramine 10% 273.8+ 7.9 249.5+ 7.8 (6)
20* 256.0+ 3.8 198.0+15.5* (5)

# - mg/kg . Each datum represents the mean®=S.E.M. The num-
ber of experiments was shown in each parenthesis. *p <0.05 com-
pared to respective control values obtained 24 hr before the admin-

istration of test drugs.
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Table II Effects of test drugs on spontaneous motor activity in mice.

Drugs Parameters

G g/ig) No. of movement No. of rearing  Locomotor activity

* (counts/30 min)  (counts/30 min) (cm/30 min)
Saline 25321610 139+39 3251+ 856
Kakkon-to 26091694 131+45 3568 +1098
Saline 1486 +236 65+13 1721+ 283
Shimotsu-to 2407 +5%4 142+42 3102+ 882
Saline 23521440 126+38 2985+ 548
Oren-gedoku-to 2046 +267 103+22 2434+ 295
Saline 2029+298 131+20 2718+ 411
Hochu-ekki-to 3109+ 310* 204+32 3639+ 350
Saline 2724 +291 170+26 3630+ 526
Sho-saiko-to 2426+ 374 120+25 2901+ 592
Saline 2687+ 366 141+25 3201+ 388
Diazepam?* 2838+ 350 98+11 3926+ 696
Saline 2953+ 463 101+13 2757+ 620
Haloperidol* 6541 89** 31+ 5% 705+ 122*

Test drugs except for haloperidol, which was injected intraperitoneally, were
orally administrated. Ten minutes after the administration, each mouse was put
into Animate and changes of the parameters such as No. of movements, No. of
rearings and locomotor activity (see ref 6 and 7 for detail) were measured for
30 min. Each datum represents the mean of 6—10 independent experiments,
with the S EM. indicated. # . The doses of diazepam and haloperidol were 1
and 0.25 mg/kg, respectively. *p <0.05 and **p <0.01 compared to the respective

saline control.

Table Il Anticonflict effect of traditional medicines and diazepam.

Drugs Treatment N

Punished period
No. of shocks received

Unpunished period
No. of responses

(p.0) before  after administration before after administration

Shimotsu-to 5 g/kg® 3 0.9%0.1 1.3£0.7 590+ 96 518 +101
5 g/kg)x3» 3 0.9%+0.1 0.7+£0.7 590+ 96 536+ 95

3 days® 3 0.7+0.2 1.0+0.1 1010+ 65 1163+ 93

Hochu-ekki-to 5 g/kg? 3 1.6+0.6 2.3+0.9 589+ 41 639+ 51
5 g/kg)x3”2 3 1.6+0.6 1.3%0.9 589+ 41 598+ 91

5 g/kg)xX7 3 1.6x0.6 2.3+0.7 589+ 41 555+ 51

Diazepam® 1 mg/kg 4 1.3+0.4 1.0+0.6 1009+ 76 1111£136
5 mg/kg 3 3.6x0.9 14.7+2.7* 1200+235 520+235

a) Drugs were administrated 1 hr before the test trial. b) Drugs were administrated twice a day
(10 : 00 a.m. and 4 : 00 p.m.), totally 3 to 7 times, before the test trial. ¢) Solution containing 2—49%
Shimotsu-to extract was given ad lbitum for 3 days as drinking water. Each value represents the
mean+S.EM. The average value of 3 consecutive trials was used as self-control one. *p <0.05 com-

pared with respective control value (paired #-test).
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