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Regulatory effects of Saiko-keishi-kankyo-to
on the reduction of spontaneous locomotor activity
and electroshock-induced convulsion in mice
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Abstract

With the aim of clarifying the action of the extract powder of Saiko-keishi-kankyo-to (SKT) on
the central nervous system, effects of the agent on the vertical and horizontal locomotor activities and
electroshock-induced convulsion in mice were examined. The results obtained were as follows :

1) SKT showed no influence on the vertical and horizontal locomotor activities in naive mice.
However, SKT inhibited a decrease in the locomotor activities of mice treated with pentobarbital
sodium and an enhancement in the locomotor activities of mice treated with methamphetamine
hydrochloride.

2) SKT shortened slightly the duration time of extensive and clonic period in electroshock-induced
convulsion in mice.

These results suggest the possibility that SKT has influence on function of the central nervous
system in mice, and induces changes in the behavioral activity.

Key words Saiko-keishi-kankyo-to, vertical and horizontal locomotion, convulsion, mouse.
Abbreviations CL, clonic convulsion ; CMC, carboxy-methylcellulose ; SKT, Saiko-keishi-kan-
kyo-to (Chai-Hu-Gui-Zhi-Gan-Jiang-Tang) “2iHEERE K35 ; TE, tonic extension ; TF, tonic flexion.
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(1) SEBREMD . BiWISAE e GRR) B MEA L 22

6 Mo ddY HEtE=r7 2 (KH 2326 g) T, 425 Ve
FIZI STz, =7 ZURE)E 2242°C, Wik 5555 %
A 12 BRI 4 2 v (B 7:00—19 : 00, K7 19:00
— 7 :00) OEEIF AT VMBI L 22 4%, TEF L0

(7 33, pentobarbital ALt =7 Z D— DRI 35T
LA PR E L72) 928 LT 42 o arid THEBRIC
WHILz, KREM (A1) > F L RERFE W o IS i R
MF) (3 FHHIC R & 72,

(2) Yy AP TH VL, (M) v T (K
B0 & O AR S AL A R B 0 = % A CA (SKT)
“C‘éF) 5o SKT ¥ ntizadig = F Thivisit s 14
o) oM A MR L AN L, e Ao Tz )
DR 75 mg/kg WRE), 7 5 U2 2 ) 10 1500 750
mg/kg & L7, SKT (3 0.5 9% carboxymethylcellulose
i (CMC) (S L, #RUIAGC ALl & 7202 s (1 1]
1, 14 DBl U7z, wtdEiz i CMC & g L
72, »

Z b pentobarbital sodium (& > 7% — Ui gtig),
methamphetamine hydrochloride (b v &> 45 %
5 1X12 phenytoin sodium (7 L &7 F > i) (3 AH
AR HLIEA L 72, F 72, SR S (SKT o
WA T, EatUA DAL T 3) ox X
ZWEAUY (BR) v 27 sk e, 2ol SKT iz
L Tr- 12,

(3) BREBSOAIFE | M) oy, FEOHHE
5 R L R U’f‘i_"ﬂ%}}'iti‘ 3 L VUKl sy T 1
WA 2 T, ARt L7z,

%, FIsEHo Jé“fk BT onjiiz <
Z 7% 120 SpME RERTINIZ W &, Z DB A AR S 72
w7 AR, F e, MRS T - B
ik T - 72,

(1) pentobarbital ALii—=r7 2 TlE, MihLENEo 20
3 Wi pentobarbital sodium 30 mg/kg # )% N L
72,

(2) methamphetamine L5 =7 Z TlZ, HOE) hr e
D12 methamphetamine hydrochloride 1 mg/kg #
YOS L 72,

@) BRRBEM & EFE O | A0 B SKT

(75, 750 mg/kg) & L OF CMC 4% 120 o5 #5812, [RIFE
WM Electric Shocker Z vy, =7 AN fp %2
— Z MMPEEBTHEE L, TmA, 10mA B £ 15 mA
D 0.2 sec. DRI THIEL THr- 72,
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73, PUEHESE phenytoin (20 mg/kg, J e 12D

Tid 20 mA, 0.2 sec. DEIHZT, F 72588 H148
W (50, 400 mg/kg) (23 10 mA, 0.2 sec. D&M
N N DD AN

B B R AR o) BT, B TS S LD RAED IR
F O FEHEE N A S B o [}U 1 (TF), agui o1 fifn Ji )

(TE) % & Nzl (CL) 1oo0id THrve, 2nsEhno
Frcheitl (B0) &2l L Tl L 72,

(5) HESTFEMIIR | 285 N 72 RS U T AN £ B
T L7z, VIFEMEEI Rt & UK T A RSB
1947 #%E13 Dunncan new multiple range test |2 L 1) ]
WL 7.

& R

1. SKT BEREFHEICRITTHE
1) a7 (i) =7 212810 5 SKT o FlF&dh
VN ET
(1) SKT Rl j-ny{y
SKT (75, 750 mg/kg) 45 & 8 CMC @ Hinjfe -0 120
GrtEA S, TIEMENHE A 60 20 HIsE L 72, SKT o iji]
#lj i*Fr[HL_ﬁJ WEE L UACPE) L3 E T S
oo WL R & ORISR AT R 5 XL
I T2,
(2) SKT Mg jnspts
SKT (75, 750 mg/kg) 5 L v CMC # 1 111 l”l 14 11
Wipej- L, St fe G- oo 120 43 4%70 o 11 26 il it 4 60 4
I L 7% SKT 7 BB 13 de i iidh i 35 L ooke)
BN /R P e L2 AT E 70 (0 T ILL AT S iz
Ml MAqummana#oto
2) pentobarbital 4Lt 22 351 5 SKT o Vi 3&
LM A E =
(1) SKT Hilu[fle/j- 1
SKT (75, 750 mg/kg) B Lo CMC im0 60
1446 pu]tobarblta L, 220 Atk 6 V138
Bt A 60 4RI L 72,
pentobarbltal Wi == 77 2 DR L B Aoy &
L&D LATE Y s L 7e Y, SKT 750 mg/kg 13 2
o) pentobarbital ML =7 Z b U 72 i MR e & AT
o AL 7z, 2L T, pentobarbital ALy =7 7
DA I R D 2 7L E MBI O L ~v Rk L,
zo |-, SKT (75, 750 mg/kg) 13 = 9 pentobarbital 4L
W AN KB E T T S A MU E - 7 (Fig.
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(2) SKT Jfiidle! 8y
SKT (75, 750 mg/kg) ¥ &t CMC %
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Fig. 1 Effects of single administration of SKT on the
vertical and horizontal locomotor activities in mice treat-
ed with pentobarbital. Each column (mean=S.E.. counts/
60 min) expresses the value of locomotor activities.
Pentobarbital sodium (30 mg/kg, s.¢.) and saline solution
(10 ml/kg, s.c.) were injected 60 min after single adminis-
tration of SKT (75, 750 mg/kg, p.o.) and CMC (10 ml/kg,
p.o., and from 20 min after pentobarbital administration,
lo(omotor activities were measured for 60 min.
SKT : Saiko keishi-kankvo to. CMC : 59 carboxy
methy lcdlul(m ~ohution, Pent : pentobarbital sodium, 75 :
7o me/kyg SKT. 700 1 750 mg/kg SKT, *p <0.05.
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Fig. 2 Effects of repeated administration of SK'T on the
vertical and horizontal locomotor activities in mice treat-
ed with pentobarbital. Each column (mean=S.E., counts/
60 min) expresses the value of locomotor activities.
Pentobarbital sodium (30 mg/kg. s.c.) and saline solution
(10 ml/kg, s.¢.) were injected 120 min after final adminis-
tration (once a day, for 14 days) of SKT (75, 750 mg/kg,
p.o.) and CNIC (10 ml/kg, p.o.), and from 20 min after
pentobarbital administration, locomotor activities were
measured for 60 min.

SKT @ Saiko-keishi - kankyo-to, CMC : 5% carboxy
methvleellulose solution, Pent : pentobarbital sodium, 75 :
75 mg/kg SKT, 750 : 750 mg/kg SKT. *p <0.05.

IR L, dei& i 4-o0 120 47 #: 12 pentobarbital # £ 4).
L, #2020 5%h o N3EMB e % 60 o3l L 72,

pentobarbital AL =7 212 B W, Fig. 212433 k9
2, HEFER IR L ) AT A ot L
7295, SKT 75 3 L 18 750 mg/kg 12 Z o1 i s fl) i
PRI X} L TR MIT S e - 1z, I ds, SKT 3
i -4 L TilERIZ AL LA TS Lo
272,

3) methamphetamine #L{% 7 2 {2 351F 5 SKT &
FISES )12 M3 4 s

(1) SKT Bulfeljion s
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750 mg/kg l3 T M e BT Az L T e L

eh e 1o,

(2) SKT Mife -8y

SKT (75, 750 mg/kg) 35 LN CMC % 1t 1 ],
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Fig. 3 Effects of single administration of SKT on the
vertical and horizontal locomotor activities in mice treat-
ed with methamphetamine. Each column (mean =SE,
counts/60 min) expresses the value of locomotor activ-
itics. Methamphetamine hydrochloride (1 mg / kg, s.¢.)
and saline solution (10 ml/kg, s.c.} were injected 60 min
after single administration of SKT (75, 750 mg/kg, p.o.)
and CMC (10 ml/kg. p.o.), and from immediately after
methamphetamine administration, locomotor activities
were mcdbured for 60 min. SKT : Saiko-keishi kankyo-
to. CMC : 5 9% carboxymethylcellulose solution, MAP :
methamphctdmlnc hydrochioride, 75: 75 mg / kg SK'T,
750 1 750 mg/kg SKT, *p <0.05.
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Table [ Effect of single administration of SKT on the

1000 electroshock induced convulsion (ECS) in mice.
900 4 . (a) ECS 7TmA, 0.2 sec.
T 800 Dose TF TE CL
£ mg/kg
Q g/Kkg
3 700 s
> CMC 1.00.0 13.4+0.5 58.6% 8.6
g 8007 75 1.0=0.0 | 11703 | 48.7+ 9.3
8 500 - 750 1.0=0.0 10.9+0.3** 69.1+11.7
§ 4009 (b} ECS 10 mA, 0.2 sec.
= N - ‘
g 300 Dose TF I'E CL
§ 200 4 mg/kg
= 4p0- CMC 1.0x0.0 12.4+0.3 90.4+11.8
0 ﬁ 75 1.0-0.0 11.5+0.3 59.1~ 7.5*
Cont MAP(lmg/kg) Cont MAP (1ma/kg) 750 1.0+0.0 10.250.1% 33.1= 5.6**
_©0 75 750 075 750 N >
SKT mag/kg KT, ma/kg (L’LhLS 15 mA, 0.2 sec.
) . . ) Dose TF TE CL
Vertical locomotion Horizontal locomotion mg/kg
FFig. 4 Effects of repeated administration of SKT on the CMC 1.0=0.0 12.1+0.3 78.24 4.1
vertical and horizontal locomotor activities in mice treat- 75 1.0+0.0 11.8+0.3 63.7- 8.5
ed with‘ mo.thamphetamine. Each column (meaniS.E., 750 1.0+0.0 12950 5 66 6: 8.9
counts/60 min) expresses the value of locomotor dctl\
ities. Methamphetamine hydrochloride (1 mg/ kg, s.c Each value represents the mean+=S.E. (sec.) in the dura-
and saline solution (10 ml/kg, s.c.) were injected 120 min tion time of convulsion induced by the electroshock under
after fin(\l administration (once a day, for 14 days) of the condition of 7 mA, 10 mA and 15 mA with each 0.2 sec.
SKT (75, 750 mg/kg, p.o.) and CMC (10 ml/kg, p.o.), and in mice administered singly SKT at 75 dlld 750 mg/kg, p.o.
from unmediatcly after methamphetamine administra- SKT : Saiko-keishi-kankyo-to, CMC : 5% carboxymethyl-
tion, locomotor activities were measured for 60 min. cellulose solution, 75 : 75 mg/kg SKT, 1)( 750 mg/kg SKT,
SKT : Saiko-keishi kankyvo-to, CMC : 5 % carboxymeth- TE : tonic ftexion, TE : tonic extension, CL : clonic
vlcellulose solution, Pent @ pentobarbital sodium, 75 : 75 convulsion, *and ** < 0.05 and 0.01.
mg/kg SKT, 750 : 750 mg/kg SKT, *and **p <0.05 and
0.01.

Table II Effect of repeated administration of SKT on
the electroshock-induced convulsion (ECS) in mice.

methamphetamine &L =7 21237, Fig 41233 (a) ECS 7mA, 0.2 sec.

T LGNS, WL 2 & OORPR VL R e | e CL
HEE D BATE AR A2 L 72 2s, SKT @ 750 mg/kg 12 CMC | 1.0x0.0 | 123504 | 103.8=14.7
WD TER RO Rk A T AL AT EERI L 72, 75 1.050.0 12.140.3 72.9=12.0
2. SKT & L U ¥ OO S SRS E e - &I 750 1.0£0.0 11.1£0.2% 56.4111.6%
=% (h) ECS 10 mA, 0.2 sec.
Dose TF TE CL
ILI B A
1) SKT Hilule -4 ma/kg
SKT {245 HECRBOR T P (TmA, 0.2 see) TR CMC | 1.0+0.0 | 132506 77,6+ 6.7
AR TE OFRReRER % B L 7275, #IBRE o 15 75 1.050.0 | 11.4%0.3 73.3+ 9.6
AL T, O RIERORE I L 7 70, CL o 750 1.020.0 | 11.0+0.4* 69.0+10.1
IR LT, SKT IE AU T0 mA, 0.2 sec. @ AT {e) ECS 15 mA, 0.2 sec.
12 BT A R 2 23 L 72705, TmA B LU 15 i B te cl
9 \ ooty -
IHA, 0.2 sec. 0)/!\‘{,} j)\/ L‘i SK’I 0’)1/;1 iuu&) L)fl, CMC 1.0+0.0 12.7-0.3 7904 5.
e foe Heds, SKT G & o) o8RG N o 75 1.0£0.0 | 12.3%0.4 55.1x 7.6*
TE OFpbEiic b L CH B2 TS %, 2D 1, 15 750 1.0£0.0 | 11.740.3 76.0= 3.2
mA, 0.2 sec. %A TE £ & 08 CL o Fsis iz« Each value represents the mean+S.E. (sec.) in the dura-
. . tion time of convulsion induced by the electroshock under
L TLwBiiled s Lich ~ 7 (Table D, the condition of 7 mA, 10 mA and 15 mA with each 0.2 sec.
2) SKT I idl o bhé in mice administered. once a day for 14 days, SKT at 75 and
o , . _ 750 mg/kg, p.o.
WA 7 mA, 0.2 sec. DEIZ BT, SKT @ 750 SKT : Saiko-keishi kankyo-to, CMC : 5 % carboxymethyl-
me/kg 12 TE 5 & (8 CL OF5 65010 % BIdE L 72, 77, cellulose s'()luti(m', 75:75 mg/kgvSKT, 730.: 75 mg/kg SKI

o TF : tonic flexion, TE : tonic extension, CL : clonic
He AU 10 mA, 0.2 sec. DMz 32 SKT o 75 convulsion, *p <0.05.
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B L0750 mg/kg 13 TE O ffiihsil & ; 15 mA, 0.2 sec.
DEMIZ T SKT 75 mg/kg 13 CL o Fi kiR %
Rk L 720 AFRICEBWT, SKT X TEX LL V)?fjnff‘ygﬂaf
Mz XU T, TR PP B A ROR o 15 L B4
ML RD LN -T2, F 72, SKT 3 & ovyd i @xbx\lu
MG N TF of s i U T L w#e 3 S aoh
- 72 (Tablel1l),

3) DM EEG O

SEE AT FEWE S 50 3 L O 400 mg/ kg o Hiinl B 4
I3, Table I iz554 & 512, HAME 10 mA, 0.2 sec. 7
"f’l“ 25T, TF, TE, CL oFshibslifiz (38 % i3

edr oty ZHUSHL T, WA Tl CL O FRi iy
1'1*'4'1 ANS1E TR AN
4K ) phenytoin 20 mg/kg 13 7 AVH K 20 mA,
0.2 sec. DEAMHZ W T, TF, TE O Fpbilel 2 5c 4zl
L, CL okl & LA 3 Jifi L 72 (Table D),

Table III Effect of Saiko-ka-ryukotsu-borei-to
and phenytoin on the electroshock-induced
convulsion (IZCS) in mice.

(a) Single administration of Saiko-ka ryukotsu -borei-to
(ECS 10 mA, 0.2 sec.)

Dose TF TE CL
mg/kg

CMC 1.0+0.0 14 .80 .4 71.0+4.8
50 1.0+0.0 13.4+0.4 67.1+4.8
400 1.00.0 14.4£0.1 67.616.2

(b} Repeated administration of Saiko- ka-ryukotsu-borei-
to (ECS 10 mA, 0.2 sec.)

Dose TF TE CL
mg/kg
CMC 1.0+0.0 13.4+0.5 69.3+5.1
50 1.0+0.0 13.1:+0.6 43 .5+7.8*
400 1.0£0.0 12.60.9 40.1+8.7*

{¢) Single administration of phenytoin

(ECS 20 mA, 0.2 sec.)

Dose TF TE CL
mg/kg
CMC 1.0+0.0 12.8%0.1 73.01+4.8
20 (0.020.0) (0.0£0.0) 32.5+5.0**

Each value represents the mean+S.E.(sec.) in the dura-
tion time of convulsion induced by the electroshock under
the condition of 10 mA with 0.2 sec. in mice administered
singly or repeatedly (once a day for 14 days) of Saiko-ka -
ryukotsu-borei-to at 50 and 400 mg/kg, p.o., and the condi-
tion of 20 mA with 0.2sec. in mice administered singly
phenytoin at 20 mg/kg, s.c.

CMC : 5 9% carboxymethylcellulose solution, 50 ; 50 mg/kg
Saiko-ka-ryukotsu-borei-to, 400 : 400 mg/kg Saiko-ka-
ryukotsu-borei-to, 20 : 20 mg/kg phenytoin, TF : tonic
flexion, TE : tonic extension, CL : clonic convulsion, *and **
p<0.05 and 0.01.

TR ETHB,

15 @%iﬁﬁmfﬂﬁm~ommnfﬁw
%%#a#%&ﬂ@% wTﬂ%t’*néﬁﬁf
5. fE- T, vﬁszmﬁﬂc , THEbE, RETIME
ﬁﬂﬁw t%ﬁmfwwwﬁ% %@ﬁ&%ﬁnfw
2LNEBbND, ATEIZE T, N (BALW) <
WZ«@SKT@WH$équ@&UuﬁMﬁ%ﬁx
& UK BB TS I3 R MR Bl o 22 R 13
-mm&uﬂma,w»m.mwwﬁm,mwmw%m
277 242 BT 5 Wheel running activity O [RS8 27
M2z BT, Zs J7ld SKT X kg f/5-7% 2
~ 3 BRI DI IS I R TS v,
WEH PN R 2 5 2 Al L Bk s
L&z, SKTons iFloMkd iz n N5
o TWAITIEL, WHIZHWTH RO - gt
WAk (A, 474 7, %m*»)mmm1mw&mt
mﬂiz‘r Edrt, SKT iz b 4
iz X0 EERGYC R 3Wﬁm&#%a#§%ML

2 t 79“‘?1‘{51‘“' 125,

POHITIR, R, RO WEREIREOZAE & A
TZ)@D?%)‘%%) EEDILTWE I b s, ATRIZEBW
TUE, 2ok ) Zeh 2 800 LTI & 72 13 WA
DY il a7 TR O Sy 703 1 I oY S (ARG e
% SKT D80z D TR L 72,

K8, BN i;b@’fflhﬂl»l}\f’ 2 Mg L iRl -
{4 T # 5 pentobarbital % , fiERER 2 0] & fLQ:
BB TERET - f;o 2L Y — LR AR ) B
PRI IR0, RREE, fRHR, DR o fl m#w
LT B, 4o pentobarbital 4Li: =7 2 T3 AL
HEILHIMA L 220, ARz IR sk
P o 12, ZOIEEHE DI 1E, SKT 750 mg/kg D i
M CATEIC BRI 2 4, Ennaic AL 72, 2
WXL T, SKT RN A - Tld 2 ke shfld illed 5 1L
edr -7z,

SN VRGO DM IE 2 ) T
Z MMM DB 35T Na® =0 K™ #i ot Wi L
T, BN 25 g s omhEs s 7 A B
W ACh B A3t L, o7 AR 5wa%
DI EACT S TR £33 & ShiTv s,
F 72l TR, oY — g E KT GABA, )L'{?t
A—=Cl F % > A NBHERIZ BT ClF x> 202 BETT
LT, iz Co # oA L, JUlmiie g ot S 4,
BURE PR R 2 I 5 2 2 v s v 2.7 4D
2 pentobarbltal (30 mg/kg) ML= 2 TlE, K
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BRICEEEIED LN - 2y, EEEFRITRD
L7 (71&ane 121388 7 - 72 4%, pentobarbital &
# (50mg/kg) Tid= RIIHERRE S 200, FHE-K
TFoomEENE N2 L, SKT fERsRIZED LNk d -
72)e AROBRIZE VT, SKT 582 DFEEES) & DR
SEIFIL, E#EoRAFIRL2Z &3, SKT »° Lt
7 & 9 7 pentobarbital O {EHI#EREIZ o] & 2 DRZEE L
IFL ozl &R anFERr Ly, Ll
whh, 2ok 9 R, SKT o HEIHRL I BV TR
O LN, MRS TIEED 6 ﬂ&‘b‘ »72Z o6, SKT
DYERGIFI L, SR £ 2 miy e B BERL <
wém#éﬂn&vwi%@mﬂn#bu%%ﬁTtwo

iz, HAROWNEIREE O BUEIRE & A L CTHBEERIT
# % methamphetamine % A\ TER % 1T - 72, meth-
amphetamine {3 X7 7 32— /L7 I ¥ HEEROMEKIZ
BT/ Nz 27 ) X o9 v ol S NS
HWDLAWW ROl ® /7 4% 79— HEFE

Haom L, TRUNREVERE LB R 2 ol &R 2
T S EAEI LTV B S 4 lul o methamphetamine @)
%Evﬁx?iﬁﬁﬁﬁgﬁiwm$ﬁﬁ”@ﬁ%##

Wk kzRmL, ZoBAKL WA ES =T SKT
V)IXT&&'}-(?JO mg/kg) TATFEICHIH S Lz D, Kl
K (75, 750 mg/kg) TSI N - 72,

w200, SKT i< 20#EG o2 bic L€
BHBHEMHTIZBWTZRMENER 2R T2 L 058 51
o7z, T&‘b L, SKT i 1) MEEhiFrEs-Hiflkegs &
3 & B EEITHEEN IS, 2) MBS A TEINEERIC
HHEEEESINRHIOBIMHER T2 52 515,
kDI ki3, SKT # R NEREDZE L=

CI2B8 T2 2 & EIRL T B

SKT & R4 H AR -3 l, T B SR EHNFE AT 4 ﬁ!)”
BHHIRBER 2 R T 2 e MenN T wb2 805, ;
SKT iz L PURBIEMAGED 5N B0 E ) 2DV TR
L7z, BRIRIC BT, SKT O TA» AV EREZRL 72
WEIT B 5700 Ds, Sl ZADERIZEWT
SKT it 7mA 3 £ ¥ 10 mA, 0.2 sec. DE&MET NDELM
Wik TE & & OF CL OFRkeRE & A BIC B L
720 W~ T, SKT i3 b % FM T TomE Vi EReg: -
MR 2 BIE Tl H 20003 56 2 L2 61
72,

g 43K ) phenytoin 13 LM BRI 12 8 L CTIR %%
fefem % ﬁLIOmw%wmoLA Na* o #E i,
Ca* DIEEBMO T e 1ok ) 4 > ADGLE %
WL TR AR A b T B
phenytoin (35 ) AR A S5 (20 mA, 0.2 sec.)
» TF % TE O % 5642301 L, CL O Friss
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Bla LAETICEmL 72, 20X 9 % Z &3, phenytoin i
s RS B L oo i T R £ od <
2%, MBI HLT VIR Vw2 &2 REL,
SKT OftEBIEH & IR L2 2R LTS, Fi2,
SERHINBE S ARG (L ER IR BE A B0 SKT & EAELIA 3
BOLL T 2h, CL OO AZEMEL 722 &b
5, SKT Ofipfij& R 588 — 2 2RL 72,

B3 32, Al 22 W2 RICE T, SKT
BIEH (EAE) w7 20 BASERRICIIHEE LTS
gy, EENEWOZRLZIE L TERERIET 2 1ERE
RL7z, F72, SKT I3 ESAMHFZEESOTE L LU
CLOOF R M 2 BERML 20, T b nBERER
PSRRI LA EIREL T WRIR TH - 72,
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