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Abstract

Ryo6-kei-zyutu-kan-t6 is a mixture of four herbal drugs, Hoelen, Cinnamomi Cortex,
Atractylodis Rhizoma and Glycyrrhizae Radix. This prescription has been used as a remedy
for neurosis, hysteria, schizophrenia and sometimes cardiac insufficiency. Neuropharmaco-
logical actions of Ry6-kei-zyutu-kan-td and the three similar prescriptions, Ry6-kei-kan-
s6-t8, Ryd-kei-mi-kan-t6 and Ryd-kyo-zyutu-kan-td were examined and the following re-
sults were obtained. These prescriptions lengthened the hexobarbital sleeping time in mice,
and inhibited the locomotor activity in rats, Ry6-kei-zyutu-kan-td and Ryo-kei-kan-s6-td
showed a marked prolongation of time to death in pentylenetetrazol-induced convulsions.
These results suggest that Ryd-kei-zyutu-kan-t6 and Ryd-kei-kan-s6-t6 have a sedative
effect on the nervous system.

Key words Ry6-kei-zyutu- kan-td, Ryd-kei-kan-s6-t6, Ryd-kei-mi-kan-to, Ry6-kyo-
zyutu-kan-td, neuropharmacological screening test.

Abbreviations KJ, Ryo-kyd-zyutu-kan-td (Ling-Jiang-Shu-Gan-Tang), FEftHi5 |
PTZ, pentylenetetrazol ; RJ, Ryd-kei-zyutu-kan-t6 (Ling-Gui-Shu-Gan-Tang), ¥t H
& . RK, Ryo-kei-kan-s6-t6 (Ling-Gui-Gan-Zao-Tang), %#EH &% . RM, Ryo-kei-mi-kan-
t6 (Ling-Gui-Wei-Gan-Tang), FHEmkH 5.
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1. FER&HY

BEENKE Poria cocos WOLF, HERENHEHE
Cinnamomum cassia  BLUME, H 7t Atractylodes
japonica KOIDZUMI ex KITAMURA, K & Zizyphus
jujuba MILLER var. inermis REHDER, FBkT Schi-
sandra chinensis BAILLON, HE Glyveyrrhiza glabra
LINNE, df OF 12 & & E D 8 E Zingiber officinale
ROSCOED EHEFE L 7 F FHEE» LBAL 2, K
F, RELOLLT I, K6 HE4g
Bt 3g, HE2gICHEEA0mI 012 T, Bt
wHIg A O 1R L, S HIREE,
B & RET CIBHERLE L B
HBrxa R]) &Lz, 272, THHEHES (KF
6g KHEdg KEd4g HE2g), FTHEERES
(% 6g #Kdg TMkT3g HE2g), ¥
THE KF6g #E3g BHIL3g HE2g
LRI EEBRICHAL, BHEEZELLCLOEFE
HEHr X2 (RK), FHE®REFEIXZ RM), §
=B K]) L7z, LT, ZThsxx
2% ACTERRELT- 72,
11, EBRHE

1) Barbiturate MERRBFHEIZ RIT§T 8 KEY
20g > ddY R 2 1 F10ME & LT, #imRE
rENEFN 4g/kgfEORE L7z, H5 1 BRERIC
hexobarbital sodium # fg k& N % 5 (80 mg/kg)
L, EEEREFEEEL T 5B UIERRE P HET
LFETHERREBICHDEL, ZOREMAEIZEL
72

2) EFRBICKIZIRE KEH20gHHD
ddY Rt~ 20 EBES Y — I 2 ¥ —RER
(FHxv 7o =27) THEL, ZNFNLOE
DFERYRIEAFE L (D L9210k % 1L LT
FlFL 7z, iRELZFN FN4g/kgfEOHRSEL,

530, 60, 90, 120, 1509t DEBIE * ZXEFRYIZ
BE L 72,

3) Rotarodtest (= L % #psi#E{EH | KEH 20g

N ddY R~ 2 & 1 41210\ & 5 B %22
mm DA iz, 2oL FEEEE,STET

Ligwver 2 a8 0mL, 1EF10RE L2, ¥
ELrrnFhdg/kgEO&s L, #5455%I1CH
UrElERiE B, 29 LINICET T 67 X0
7 LR EER 2 WE L 72,

4) EEBICRIZTHE  KEH150g N Fis-
cher RMEME7 v F 2 HWESHEFRIEL 72, BE
3, BB LB~ 7024 v F i@
L Tl okt B8Rl 2, HE
AT SR MEETHER L2 LOEHVR, T
v b EZOREEIZAN, FRE SRR HBEICIER
2, FEBAIIET6HFICALT, FiE6BICHTL
72 WRIENEERZA S LOL L LL6HH
EHBEFUEL TEE, SBHMERCEFOES ¢

F—2 2R, RWTIHLIEF%SEHIAT—T
NEBRWTZEREFNOX 21, 2, 4g/kg # 6 HIH
EFEEORS L, R5HMPRUEED LD
L6 BHoEMETHEL 2, FAMEEL THR
SRR EE K2 RS L2 v MzowTH ERK
IZHRET L 7o,

5) IEEEMER

a) BRANEESIINTLEH kRELHRE
#20g o ddY R~ i F N Fi 4g/kg O
#5L, 1RFMZICERRERE (27 /SN-470)
FRWAKIZ30mA, 0.2H0ERMET 52, #

BRI OEERE 2 &L 72,

b) Strychnine B 239 2 /EF | #iREA K
EL920g 0 ddY R RICEFNFhidg/kg
%5 L, 1 8§fH %12 strychnine nitrate 1.6 mg/kg
ZPRERENIRS L, sREMEWREE L, FETL 2 EMK
IZOWTRERMEARIBEEM, T F oM
#HwE L7z,

c) Pentylenetetrazol B8 Zx3 3 {EH | #i&
EKE2EREH20g 0 ddY R 22 EFNF1L4
g/kg#2 0#% 5 L, 1 B5f %12 pentylenetetrazol
150 mg/kg # BEREME S U 72, SRR (PTZ
threshold), EE 4R (extensor tonus) MU
T (death) ICELEHAZHZEL 72,

6) T IAABMHREMECTAER AT
NOBERELBHL, Fo5" OFEIEWE
EEERL 72, 3%DBEIC L LI XRE
Ringer A EM L pH7.012FBL, #&5L 7,
WRER G0 L B AEEEMAIERT 5 £ TR
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FHRIE L 72, ®E1E 0.5% procaine Ringer solution
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FUBHRRENELAES LY OB FICHEVEEL
AN

B, WHETAIRz
HEBRETTL,
BEL T,

I NBo R TEHE L
HE#EIT Student D tREIZLE ST

w R

1. Barbiturate BERRBFRICRIZTRIE

*+ B8 B T hexobarbital 12 & 1) FH & 1 5 IEIR

5L C 4 RIS B A IEIR ML R VB R A982
DN, TLEHFRNCLIZHMRNECIZODNT
Tukey BULbEX L 72458, & HFIMICIIAEELZR
o snihr -1z (Fig 1),

2, ERHRRICRIZTEE

MEED S ERMICBIT 52 FEEKRE L R 4g/
kg & 5 BOFHRIBTIZEERH 1 COBET H»FE
SHHt, 72, RM#BEFETIIE5%305 TH

L CHRIERTIER RS L7z (Fig. 2),

(Vol.5 No.2 1988)

3. Rotarod test (= & 2 BF5HIEER
ElEEHED S 2 LINIZE T3 2 EEEIz BT,
LAREENFRE FNFNdg/kg 5L 728 X PR

HLoOMIZIIE(ERALNLR2 -T2,
4, EBBICRIFTHE
HRKEEG LTy Tl 858, 55

F, H5%HO G TESEIC
N2 -7z (Table 1),

T FER L EILE

49/k9 p-0. %////////////////////////% * % P<005

Fig. 1 Effects of R], RK, RM and K] on hexo-
barbital-induced sleep in mice.

Drugs (4 g/kg) were administered p.o. one
hour before hexobarbital sodium (80 mg/kg)
injection. Each column shows the mean sleep-
ing time of 10 mice and the horizontal bar in-
dicates S.E. Asterisks mean significantly dif-
ferent from the control value at p <0.05 by Stu-
dent’s /-test.

Table I Inhibitory effects of RJ, RK, RM and K] on locomotor activity in rats.

Drug Dose : _ Inh'ibitory % (iS.E.).
(g/kg, p.o.) During administration After withdrawal of drugs
Control — — 3.6x11.9 — 4.5%+14.7
RJ 1.0 52.5£14.2 26.9%+ 2.3
2.0 46.1+17.2 23.9+30.9
4.0 43.2+ 7.9 9.5+31.1
RK 1.0 — 2.0+20.5 2.7+48.3
2.0 12.1+12.8 — 5.6+ 7.6
4.0 7.6+28.3 13.2+ 7.9
RM 1.0 54.2+ 1.7 —17.2+12.3
2.0 64.9+ 0.1 —12.7+ 2.0
4.0 56.5%22.9 38.2+28.4
KJ 1.0 32.4%£19.5 12.9+ 9.4
2.0 31.3£25.9 - 7.3x17.3
4.0 36.7£17.7 40.8%+ 0.4

Inhibitory rates are expressed as the per cent of total values of locomotor activity
during administration of each drug for 6 days and after withdrawal of drugs for 6 days
with respect to those of control locomotor activity for 6 days before test drug adminis-

tration (mean*tS.E., N=2).
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4g/kg 5 L7 4 FRIDITE D ¢ 9 — > % B
+2 &R KJ 35 rHRiEHREI» WAL L, RK
T S HAR R E S DAY, RM Tl ik 5BR %
3~5BHIZEHBENR LR S (Fig. 3), #%
5% R]I T2 28HA»5, KITi5HE» S EE
A ST,

¥ 72, lg/kg, 2g/kg, 4g/kgzowTHEH],

Rectal temperature change (°C)
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Fig. 2 Effects of R]J, RK, RM and KJ on the
normal rectal temperature in mice.

The ordinate represents the temperature dif-
ference between drug-treated and non-treated
animals. Each point indicates the mean valuet
S.E. Ten mice were used for each group.

_RJ (49/kq, p.o./day)

1hour}

RK {4g/kg, p.o./day)

i

L

M (4g/kg, p.o./day)

3
3

Actuinyl,

°

KJ (4g/kg, p.o./day)

g

2
8

Activity(count/hour)

200
100
° el | FRARI | ]
< 200
1001 i
| B !
ol ol
oJ i g i
Ri
< 200

2
|2
|

5 MG, s 6 AMDGHER =% L&
L, &PFEERKNH7, R], RMOEESETH50%
O EEROB A, K] TIEH3D%ER & 2D L
72, ¥G#T % RM, K] 4 g/kg THEBEDRADH
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5. MEREMR

a) BELRRBEECHT AER ABE~DER
Rz k) =7 20K ISRERMELRL, =
HIZTET 5, RMZBEBENLILTHEKEED Lo
27295 A HRIFIHEEERIZIZIILASHHE
IR& w7z (Fig. 4),
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No. of mice

Control . _RJ RK
[ JTonic seizure E@Death

Fig. 4 Effects of RJ, RK, RM and K] on electro-
shock convulsion in mice.
Each drug was administered for 4 g/kg p.o. 1
hr before electroshock (30 mA, 0.2 sec).
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Fig. 3 Effects of RJ, RK, RM and K] on spontaneous locomotor activity in rats.
Activity was counted for each hour. In the lower horizontal bars, the white parts mean
lights on and the dark parts mean lights off. Black triangles mean times of drug administra-

tion.
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Table IT Effects of R], RK, RM and K]J on strychnine-induced convulsion in mice.

Dose No. of Time to ET Time to death Time to death-ET

(g/kg)  animals (sec, mean*+S.E.: (sec, mean+S.E.) (sec, mean*S.E.)
Control — 23 209.7+12.8 236.7+14.8 22.5+ 2.3
RJ 4.0 22 234.1%£23.1 276.8x24.6 28.5+ 4.4
RK 4.0 21 236.1+16.1 298.4+23.4* 67.0£12.9%*
RM 4.0 25 201.1+15.6 236.4+18.7 35.3% 6.2
KJ 4.0 26 220.4+17 .4 272.4+23.2 52.0+£15.7

Strychnine nitrate was administered at a dose of 1.6 mg/kg i.p. and drugs were administered 1 hr
before injection of strychnine. ET : extensor tonus. Significantly different from control at *p <0.05,
**p <0.0]1 (Student’s ¢-test).

Table III Effects of R], RK, RM and K]J on PTZ-induced convulsion in mice.

Dose No. of Time to PT Time to ET Time to death

(g/kg) animals (sec, mean*+S.E.) (sec, mean*+S.E.) (sec, mean+S.E,
Control — 20 36.3+1.5 104.3+11.2 147.4+15.2
R]J 4.0 20 35.4+0.9 137.2+20.0 275.9+44.2*
RK 4.0 20 35.8+1.3 133.74+12.4 375.4+94.2*
RM 4.0 20 31.9+0.8 102.4+10.4 166.2+22.3
KJ 4.0 20 35.0+1.2 170.0+18.1* 422.6+71.2*

PTZ was administered i.p. at a dose of 150 mg/kg and drugs were administered p.o. 1 hr before injec-
tion of PTZ. PT : PTZ threshold, ET : extensor tonus. Significantly different from control at *p <
0.05 (Student’s ¢-test).

Table IV  Effects of RJ, RK, RM and KJ on
action potential of nerve fibers.

No. of Dose  Local anaesthetic action

experiment (%) (£SE)
R]J 6 3.0 0.51+0.04
RK 4 3.0 -
RM 4 3.0 1.31+0.05
K] 4 3.0 0.64+0.03

Values show the time from the application of
medicines until disappearance of action potential
when that with procaine is 1.
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7. R], RK (% 7\/\"4' 7 ORI AIE Y, FiET
% {17, RM T3 phasic depolarization # 7~ L
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