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Eung Chan Kim: Studies of Sedative and Psychotropic
Actions of Zizyphi spinosi Semen.

A water-soluble basic extract was obtained from Zizyphi spinosi
semen and tested on its sedative and psychotropic activities.

In a 2.2m X 2:2m X0.8m open-field, the effect of the extract on
unlearned emotional responses of mice was determined. Intraperi-
toneal injection of 5mg/kg, 10mg/kg, and 20mg/kg of the extract
caused to show less often the frequency of ambulation, rearing
and exploration and more the frequency of lying and sleeping than
that of placebo control, meprobamate and chlordiazepoxide treated
groups. In a standard shuttle box, the effect of the extract on
learned emotional responses was determined. Intraperitoneal
injection of 10mg/kg of the extract caused to show less conditio-
ned response, secondary conditioned response and defecation than
either placebo control or pre- and post- treated sessions with the
extract throughout the acquisition and extinction of conditioned
avoidance respontse. Intraperitoneal injection of 10mg/ kg of the
extract showed similar sedative actions with that of 1.25mg/kg of
chlorpromazine. The extract shows major tranquilizer-like effect
as chlorpromazine.

2 EZFH(Rhamnaceae)») TR Zizyphus vulgaris Lamarx var.
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* Dept. of Pharmacology, College of Medicine, Seoul National University, Seoul, Korea.
The following abbreviations were used; CS, conditioned stimulus; US, unconditioned
stimulus; UR, unconditioned response; CAR, conditioned avoidance response; SCR,

secondary conditioned response.

53



54 & BRECY AR % AREERA WL HR Vol. 15, No. 2

FEE olH @ B FES B0 ELO 3 KA MR i do3 MEEDH
A ghshed Ryall® 9 Miller 392 HR A <eh 85 ¥ AKBEARL BHT o &
B E(Col K% WM 0] major tranquilizer®) FIEEWIE(ER 2 ebd & @Al
sle] amshs whel =k

K® 5% % &R
Is# W

MELC 1,000g& BT MR SRS Et,0-& o] HEAM AT 2471414 158
] B EtO 5¢ St Et,0 & BRET # Hed] Mimes o EuO 53 4.
i BESSA oA 358 Et,0 & o] kst 72 HHSBIFES 30 FEsd Ha
extract(DUREE 7 30%) & A3t of Ml E 5% WMERS = Wagner Bl 353 1B
BER B 2 A7l Fosl sdstgich. ol & o} 5% @R = sty I BES
extract(3).0. 2 39 2, MRS KL £ ammonia KR alkalitko = 3+ % CHCli oz
gt & extract & o}4] 5% B 44 @@L T iwmd EDEEAAA o
+ A& extract(QQUKBE 7 0.04%) 2 gt

Et,O T HES 5T &Y HEKS BEA4 24 50 ML % 8T BHs
AEEET A& extract ()= kg ch.

extract(4)§ A &4 KA ¥ % ammonia K2 alkalifo2 i+ % CHCl o=
it AL BEE extract(6) 22 g o M1 CHClL & BED % 5%l o]
I @Atte 2 @RS FRBRAAA Q2 A& extract(GBIUKBE # 2.5%)2 gt

Table I—Fractionation of Zizyphi spinosi semen.

Zizyphi spinosi semen (1kg)
extract with Et,0
|

| .
Et,0 soln, residue

Eevap. extract with H,O
_ether ‘extrackt_(_l_)_ | i
i5% HC! soln. HZO!soIn. residue
I T | evap.
5% HCl soln. _residue i
P NHOHGpHY) (3) _extract(4)
| CHCl, NH,OH(pH 9)
| [ . 1Cl,
CHC; layer _Hz0 layer ] T
i evap. CHClLy layer  H,0 laver
| 5% HCI soln. | evap. T Tevap.
_extract i 5% HCI soln. extract
@ extract @
3

II BB & extracte] Phaep

WRHY X RBAX—BE 13—17g9] v}$< gootel EEAst Y =
LR #l extract(DAl A extract(6)7tx & KB Z stQ .
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extract(1)3 (D& B AWK Tweeng0o 2 PL{LH-E 25 I extract (2), (4), (5) ¥
6)2 £EgM K HEAA.

ot 10 w2l § 1o 2 extract(l), (3) ¥ (6) lg/kgd, extract (4)& 0.5g/kg ¥
0-2g/kg-§, extract (2)9} (5)¢ 20mg/kg ¥ 10mg/kgg #4& MERS EHT & =tz
o THMLE maBsdd.

oh$29 TBHBRS RPEEY <ot EBRE EARHES ABREEE o 58
RE= ESstd Egkst 107telgh 8ohel Like] & Wl Msle & mEslded
FRES £yEe #iRsigd.

KB R—Table II14 BE vlopzte] extract(1),(3) ¥ (6) T KE#st et
A skon extract (el AE 0.2g/kgoll A KBRHE EHAA T 0.58/kgs A = ErG
&7t BEsigd o EHeA 20583 & ABREETH] HE=dd.

extract (2) ¥ (5)& 10mg/kgsl & extract (4)2] 0.2g/kgs KLISFP L 20mg/kgsl
A& extract (4)9] 0.5g/kgst FLlstd o}

Table II—Depressive activity of fractions from Zizyphi spinosi semen by i.p.
) injection in mice.

. Depressive Time of
Frac tion Dose activity action (Chr)

1 1g/kg - -
” 20mg/kg + + 5
“ 10mg/kg + 3
3 1g/kg - -

0.5g/kg + 4+ 5
4 0.2g/kg - 3
5 20mg/kg ++ 5

10mg/kg + 3
6 1g/kg - -

i 3
A, Control B, Zixyphi spinosi semen C, Control and reserpine

extract(5) 15mg/kg i.p. Smg/kg i.p.

Fig.1--Effect of Zizyphi spinosi semen extract(5) on the sedative action in chicken.
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ITI s & E™ extractd! Hhizis

wBUY ¥ RBAE— FeiA 78] =He detdl 6rtEl & 1R o MERD
WA extract(3) 15mg/kgy FAEAMMKY HEHEAAA BERL stz Dewhurst o
Marley®2] 524 45t reserpines} friiz#izgsie ol

RBHER —Hotelol dft @BBYR e Fig. 15 2o}, 8 exiract(5) 15mg/kg HRFL
Bol 722 EiEy REDES #ch. AR controlig:] T Ck control& st reserpine 5mg/kg
BRE AFORE T FHol o

B BT MEM: extract(5) 15mg/kg 2 reserpine 5mg/kge] SESESH WLz A o}

VI &) MKW Oixls B8

BRHY Y BH BE] 13—-173(FY 1593 & H4+4 47 808§ BHHW
femstslet. ol & MHAR At MBY Aozd # 0ty 42 4 J= B
el EFE B ARE st @ES

N A R extract(5)§ AT, AWE 5, 10, ¥ 20mg/ky I HEHoz =
HEE AW KPE, chlorpromazine 1.25mg/kg, reserpine 1.25mg/kg, meprobamate 2. 50mg,/ kg,
chlordiazepoxide 2.50mg/kg o2 =5 8ffol=, ZEtA 10 vkel 42| a}o-~ 5 FAsIg .

KBS R —RREBE = Jarrads} Bunnel®o] {#Hg 221 Al open-field§ whgzsAl 2
A HART ALZ /MR 2.20m, A2 2.20m B Eo] 0.8m & FUMKR JFAFale] o}
of A4 duele & E#ll 15ems|E EH 817 5 vEUNY ISt ¢ ENAY
T EERY A4 ALY Sileg KEMo S Al = whdty) e e 2 bz o]
T FTLOIRYH WA 2 Al dRe], AA%A, dxzzd, JA4E FE o Fo}
BF°] THES stgch = haRitd e —E8 BB/ e BEHdd feldis] zE B4
o] Bl —EEF stgl+t.

RMAHx R RES = AES Y-S WEAN EHT K 307 AL« KBRS
ok, RBE ZHAA £3H92 ¢ vl WBELL BEMH2 2 siAstd £ 10%¢
dl A Fk 38 Ateloll BITSIGCH & BRI EHE 3050 FEHIE o field2} o
=T BN F ool e 1055 A6 WHERES ok2 SEHRme Yol 3
Zakgleh. AA 8 150] Ate deick Bape] W A7) EH K Ak, £+ §
1087F A3 dobe} Ei#s] Jelules F8<E  ambulation, grooming, lying, rearing,
exploration, eating W sleepings} 22 77kx FHo 2 ol M o

RBER —Table Il £89] FHtho] 10778 open-fields 4 2 1 Azt BEBE 25
stdlch. B0 109H ¥ A7 EEY e elo] 4 placebo control -2 278.70] & M %
{Z PN extract{3) 5mg/kg, 10mg ‘kg, 20mg/kg % chlorpromazine 1.25mg/kg HyERBEL
#4 143.9, 107.0, 78.4 ¥ 107.124 controlfel Hird 2% f %3 M E e gl ok

reserpine 1.25mg, kg, meprobamate 2. 50mg/kg % chlordiazepoxide 2.50mg/kg $#FERE-L
#E& 192.5, 227.1 9 234.524 25 HRL WIS TEL = 9ot

BAZE MEYE extract(5) 10mg/kg WAR Qo] A4+ chlorpromazine 1. 25mg/kg ¥ 2
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o pidtsl J|EE EAe Jebz gl

Table IV 105/ open-fieldol| | By#pe] HERBERAS & 1080t 7 717 EEZ I
o BEE Aolsh.

ambulatione]] glo A& MHEC WMEHE extract(5) HRANS Hasld e HEeH B#HE
Brol HBE Hdtd BESA Bostd HTEHS OKsted) HHTE 19 Fm .
2FNAE ZE HEY BRE(C WXEHE extract(5)9} chorpromazine #EFE] o1& EH &
HErd d% BAEE € 4 U

Table III—Mean number of squares entered for 10 min. in the Open-field.

Time(min)
Group 1 2 3 4 5 6 7 8 9 10 Total

Placebo M 37.1 40.7 332 30.5 319 234 22.1 21.6 2.2 17.0 278.7
control S 9.0 10.5 9.5 13.5 13.8 11.2 11.9 15.9 14.4 16.7 41.4
Zizyphi spi- )
nosi semen M 25.2 21. 9 14.7 19.0 18.1 }2. 0 8.9 12.8 6.8 4.5 143.9
extract(5) S 22.8 2.4 16.5 21.1 2.0 16.9 13.0 15.5 14.3 8.5 129.8
smg/kg t 1.4 1.9 2.9* 1.3 1.6 1.6 2.2* 1.1 2.1* 1.9 2.9*

" M. 23.4 18.6 7.2 12.0 3.4 10.8 11.6 5.6 5.3 9.1 107.0
10mg/kg S 17.9 18.9 8.4 14.4 5.7 15.1 16.0 16.8 9.8 12.1 74.1
t 2.0* 3.0* 6.1* 2.8 57 20* 1.5 2.0* 2.7* L1 6.0*

" M 188 4.9 9.0 5.5 8.5 118 4.5 2.7 0.3 2.8 78.4
20mg/kg S 13.3 17.2 17.5 9.3 16.6 23.6 9.4 6.6 0.8 4.7 91.4
t 3.4* 3.8 3.6 4.5* 3.2* 13 3.4% 3.2* 4.3* 2.4 6.3*

Chlorp}'w M 12.7 10.4 9.4 10.6 5.6 10.5 16.4 12.7 10.4 8.4 107.1°
mazine
1.95me/kg S 10.1 13.0 11.3 13.1 10.2 15.8 19.9 11.4 17.4 14.6 101.5
t 5.3* 5.4* 4.8* 3.1* 4.5* 1.9 0.7 1.3 1.4 1.1 4.6%

Reserpine. M 23.9 24.8 38.1 2.8 180 14.1 10.5 13.9 13.6 13.8 192.5
1.25mg/kg S 16.3 22.9 26.3 30.2 22.5 20.4 14.3 20.8 18.6 16.6 124.5
t 2.1* 1.8 0.5 0.7 1.5 1.1 1.8 0.8 0.9 0.4 1.9

Meprobama-M  29.9 28.8 23.8 31.3 19.7 15.7 29.3 159 16.3 16.4 227.1
S 17.7 27.1 18.3 19.5 21.6 11.8 14.9 16.8 16.5 19.2 113.6
t

te
250mg/kg
1.0 1.2 1.3 0.1 1.4 1.4 1.1 0.7 0.6 0.0 1.2

Chlordéaze— M 379 327 258 365 163 19.4 23.4 1L9 9.5 14.0 2345

poxiae

250mg/kg S 26-7 23.8 22.7 3.0 236 20.3 23.4 189 14.2 20.7 160.3
00 09 09 05 1.7 o5 01 11 1.7 03 0.8

M, Mean value; S, Standard deviation; t, t value; * Significant.
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Table IV—Mean number of occurences of emotional behaviors displaced in the Open-field.

Ambula- Groom- y 0 Rearing EXPIOT  Baiing  Sleeping’

Group tion ing ation
Placebo M 27.8 6.0 7.8 10.9 2.0 " 4.6 0.0
control S 7.2 5.0 6.6 4.3 1.2 4.3 0.0
Zizyphi spinosi M 12.6 6.8 22.6 2.4 0.5 1.3 14.4
semen extract(5) S 4.8 4.0 6.7 31 0.9 2.6 13.6
smg/kg t 5.1* 0.3 4.6* 4.7 2.8* 1.9 3.1*
4 M 13.1 1.9 17- 4 1.3 0.8 0.8 24.9
S 10.5 4.7 13.3 1.4 1.2 1.4 23.5
10mg/kg t 3.3* L7 20° 62 2.0° 24 3.1
” M 8.6 1.2 21.5 1.4 0.6 0.5 19.4
S 10.4 1.8 19.9 2.9 0.6 0.8 24.0
20mg/kg t 4.4* 26* 2.0 5.4 29° 2.7 2.4*
Chlorpromazine M 11.1 3.4 19.2 2.7 0.8 1.3 21.7
1.25mg/kg S 8.3 2.9 15.7 3.2 1.1 1.9 22.1
t 4.4* 1.3 2.0* 4.5* 2.0* 2.0* 2.9%
Reserpine M 15.3 7.6 15.8 3.4 0.9  12.1 4.8
1.25mg/kg S 8.4 9.2 14.4 3.3 1.4 15.1 9.3
t 3.3* . 0.4 1.5 1.0* 1.7 1.4 1.5
Meprobamate M 17.1 4.4 14.8 6.5 1.2 13.5 2.4
2.50mg/kg S 6.9 4.5 115 4.3 1.2 12.7 7.1
t 3.1* 0.7 1.5 2.1* 1.3 1.9 1.0 -
Chlordiazepoxide M 17.0 4.4 18.0 3.7 0.3 7.0 9.4
2.50mg/kg S 9.7 5.9 15.7 3.6 0.6 12.3 16.0
t 2.6% 0.6 1.9 3.™ 3.5* 0.5 1.8

M, S, t: See footnote of Table IIL

groomingl] gl A BET WE%E extract(3) 20mz/kg HREWEL] HRBE %3
HEsA Fo] g 298 BAER ddde T HEd 7~RskA gy

[yings slelA e & SFH SR HEME el #Bmale 2o A #FHY
L2 FEIA Bt AL 28 HEY BE{C @K extract(5)$%} chlorpromazin: ##
ol A Foleh,

raaringd] QAL RE Eips SRR HEEA Hksld FESA HEpsidod o B
512 ambulation?] #EBEe} WLz},

explorations] glol A& L& HFH BEN] SR g AT EHio) A Hit
#oz FEHA BRYT B2 & MET HANSS chlorpromarine Y chlordiazepoxids #r#
Bol .
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Table V—The Occurence of each behavior is expressed as % of total observation.

- o L R .2
Activity Inac:ivity
Group Ambyl- Groom- . Explora- - Total - 3 Total
ation ing Rearing tiore Eating activity Lying Sleeping inactivity
Placebo control '46.8 1.0 185 3.3 7.8 87.4 13.2 0.0 13 2
Zizyphi spinosi
semen extraet(3) 20.7 1.2 3.9 0.9 2.1 38.8 37.2 23.7 60.9
§mg/kg
n  10mg/kg 21.7 3.1 2.1 1.3 1.3 29.5 28.9 41.3 70. 2
»  20mg/kg 16.2 2.3 2.8 1.1 0.8 23.1 40.4  36.4 76.8
Chlorpromazine
| 25mg/ kg 184 56 43 1.8 22 320 3.9 860 67.9
Reserpine
1. 25mg/kg 25.6 126 56 1.5 202 655 263 8.0 243
Meprobamate
2. 50mg/kg 28.6 7.3 10.8 2.0 2.5 7.2 247 40 287
Chl“dé‘fg%‘,’,‘:;}i; 284 7.4 62 05 1.8 542 3.1 157 458

eatingsl] 1ol A& B[ WE Y extract(5) Y chlorpromazinz BE M & FHEMF R A
o] X ;. o) 9¢ RLE raserpind, moiprobamats % chlordiazzpoxid: #HRF - Winsle @A
& vehy gt

sleeping 4] i+ HBHAAE & Tdx BRAA kot 2€ SFH HRF
AE g BERSYD Ko HESA wAMG He 2T AR MEC #EH
extract(5)9} chlorpromazine #¢E8&fo] o},

Table V& # 1083 8RS 7714 ﬁﬁl"i%‘% REREINGOED HE 5FE2 4
bl Aolck. 3 Tablz i) 4 &= ambulation, grooming, rzaring, exploration, eating & &)
Moz, lying Y sle=ping & mEDRSoE Bob EFHI EEHY HHE2 HR]
ehfgieh. Table VA4 m& uhsbgrs] ambulation o 9o 4| HHBE & 46.8% 24 58 RHC
7hrgul it £ REH REWS Y 16—29% BEYA =A okt E orearingd
%3 émbulationll At Ea HOlY EHmeled, 299 grooming, exploration ¥ eating
S¢ U EBHRITY HEL WEE:) 0 87%, B 1T WMEME extract(5) ¥ # 23—39%
2A chlorpromazine® (32%)3 of Al & LG},

EEHTTA doJA lyinge A9 ZE RAEM BRMIA EFslA @%ss #38
9l o, sleeping & BN WML extract(5)$} chlorpromazinz: FyHEFE A Aql o 8 F3 7
HEE 2 F9d.

LA E9] opan-field T80 =2l BR (- MEMXE extract®] FHRE #8451 ambulation,
exploration %3} 7H-& ERHRBE WEL o9} RPE lying, sleepingst F& ®WEHR
BBE ool vetudlAl el

= BT WEM extract(3) 10mg/kgB¥e] Ri#st chlorpromazinz 1.25mg/kg®ts] KA
e] A9 ¥l EHEE Gehlz 9l ' :

V 888 WHXEN 0l ER
WMT W —RAB/T HoltzmsnBol M 92 %73 (MEI50—2000) 32 b2l & #4342
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o arh BERERS TEGA 13 viel & AREHS gAsd .
XBgE—aFxrHane TKK X 4ERNREES /A,
WEFE— A JIREEAN A & ohF3l RyMES Qo] 6 1:008Yel 4 : 008552

of %y 1=te] o shuttle box®] of o & whel] Y m 2 5/ o] #AAe] ASSA stgck. 2%

fele] EmEIRe] B & Bl EAdE we¢] Kol conditioned stimulus (CS)E #7

st CS7E AlebAd st ot gl Bhfpe] W gl BH ¥ Fol unconditioned stimulus (US)&

#Ret T2l AN RA2L wo= EEIAT stdc. RFY WML USH (i

o ¢}l unconditioned response (UR)utg 2oy RFE AFstd CS7b £75=

3FpEe] o} ke g conditioned avoidance response (CAR)& M.gith.

ol 9} o] CSol ki CARE BE BB Az RTsk RT Aol9] MES 20802 3+
d 18 15EY 1285 #sqc.

H RPN A = REFES] 2 32l 9 HRYBPF R 15SRTH 128 E = 80% 1L
+4 RIHIY EREERE 45H B FASIT BE] tlol4 Folxlx dE 5% 13vle
+ B ANHY HRHY: BESAS. % 137189 HRUWE 'REXEHRE
FERP el BHpE RENNL. & RHHER B LY BARBYIA BT W
¥ extract(5) 10mg/kg¢ BBR E4ete 307 % BHRS sl Jyoie ATAMAS
0.4cc BREARHE SIS KB st o BHEHE F200 & Ad B ST MR exuact &
REY = £RAWKE, £EAWK BRADHYA & BE MEE extract(5) S IRl
BRI BEY WBYR/ NIRRT 4+ UA st

2ybel] EEEE(C BN extract(5)F HEsEY Fidel BUS=l BRIIC MR oxtract(5)4-
HET o122 RRE ob-gal HEksigdl.

KBR|E 2~ CAREKS #8), FA4 RT3 BT Aeldl EERRS] 8% go o9&
$o2 A B [ERE EY secondary conditioned response(SCR)g} Al» 15R 7
ol el HESE BE 9 Y RES 3.

CAR @8 @ike CARMA BES T o] H—ht 2A $H Bulta TH
Eigak-g fnskal o¥std =hEelcl. bl HArledlAdE 13 nlel Y EHB#HD 5 nie S
placebo control2, = 5 =tel§ BEEIC HEME extract(5) 10mwg/kg ZEa 3 n=le} &
chlorpromazine 1.25mg/kg#y S C 2 1ol 38F9] WS H#rsigdo.

RERER—iA (EEXEREARIA =l dolxl BB WHE extract(5) REMY
AHIBRERES FHRM placebo controlf¥e] TR Table VIs] HxRslgch. Table
A 35 CAREel glol A BT MEE extract(5)E 15T 8.15+4. 152 4 #54.3
% RBEY pPUREE 2 it HNBEL 12.84+1.6134 # 85.6%%] RUERES
o] BRE{C BRK extract(®) HEFY CAREUL H#slA A}

oh-& SCREC A A BRI MIRME extract(5) HREE (3.38+2.56) HBR(3.53+
3.8 st FESA Aot

BEM T B MR extract(5) B BN HEsA Ao

Table VIIdl & #HEBERET RHHR A dd HRL HEstd L 2olc. Tables] 4

a4

\
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Table VI—Effect of the Zizyphi spinosi semen extract(5) on the acquisition of CAR.

(Mean + SD)
“““ = Zizyphi spinosi semen
Behavior Placebo control extract(5) Significant
10mg/kg
Number of CAR 12.84+1.61 8.15+4.15 PL.01
Number of SCR 8.53+3.89 3.38%2.56 PL.01
Number of defecation 4.92+3.09 3.00%2.10 PL.05

ni uhshge] CARSe slold BYUHREN ¥ EHAL & 12—13E24 80—90%)
CARZ ugies] BHBEES RS BEA 54% ZEW o 22 Fabd of RME M
il HES ERA deoh. A SCRE, BERE EWEENE 2 fig kild BR

shal E £

Table VII—Effect of Zizyphi spinosi semen extract(5) on the acquisition of CAR

compared with the _gfe- and pis‘t; ie—ssions of Zizyphus injection. (Mean +SD)
Behavior Pre-treated sessions Zizyphi spinosi semen Post-treated i

: treated session s a session
Number of CAR 12. 38 £ 1. 46* 8.15%4.13 13.00+1. 36*
Number of SCR ’ 7.76 +4.87* 3.38£2.56 6.69 % 5. 06*
Number of defecation 5.69 +£2.97* 3.00:£2.10 4.83+0.90*%

* PL0.05% v.s. Zizyphi spinosi semen eextract(3) treated session

Table Vs & CAR{#E#:BH v) 2l &= B (T BB extract(5)2] of §4 placebo control
B3k chlorpromazine B BE(L. 25mg/kg i p.)3b Hsr Aolch. Tables|d 3= ubs} o]
B3 BIEHE extract(5) Y chlorpromazine #3BARE-S CARS, SCREL ol SEEWo- HAR
o e BHESA F Eovh, gl BT HEME extract(5)3} chlorpromazine £
TF Aolddle Blctd ZRIE Aol ol F B BE Az ¢ =5kl

Table VIII—Etfect of Zizyphi spinosi semen extract(5) on the extinction of CAR.

Zizyphi spinosi semen N .
k& pti Chlorpromazine

Behavior Placebo control extract(;gmg/kg 1. 25ma/kg
Number of CAR 12.54+£1.93 3.50%2.10* 3.33+£1.89*
Number of SCR 3.20+1.81 0.20%0.08* 0.00£0.00*
Number of defecation 4.00£1.27 0.60+0. 12* 0.67 £0.09*

* PL0.05% v.s. placebo contrcl.
L ESl CARJ ol2|: MEC MEH exract()d 32 WHAERI CARE, SCRI
2 BERS FESA B2 9 BEER] CAR % 2 HEHE H53M4 M4 a7
o] RS MSHe HWMpo g @AY chlorpromazine HR D E L Hisl Fhlsiel.
* =

@4 %4 g0 open-fields} e T Bip& BESHE HREEC] & $H S ambula-
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tion, 1earing ¥3} & {EHo] W, W]l XL BHYL lying, sleepingst 2L ®|iE
BHRET wore FE2 1934F Hallhs) fkated Bile #&Sdn £ olslpe HEL
HE% o #®ELY Fol &kt AAs=gich. Ryall»e 919 Halls] #H3} open-field& £
Hited BB MRS PRE B RXR Kl WRsl”l ¥ chlorpromatine 0.5,
1.0, 2.0mg/kg®] #HE ambulation, rearings} Z+g 13#pe] HEMBl it FHEsIA
%49} 1, meprobamate, methylpentyxiol gl pentobarbitone & HBHEBE HEHilt HENA
7] FEHBLE BREY + sivkz el = 2% SN 858 £3ld ambulation I
rearings} Z& FE#ol IS AL ABPRE RUSHE BE 44Y 4 Yotz R
3tgich. ¢ Brimblecombe!® = Ryalls] Fikst BLEE FHEkoz RRE BT
8} thiopropazate 5mg/kg, reserpine 2.5mg/kg @ chlorpromazine 2.50mg/kg HfR &= amb-
ulation, rearing, grooming%9| f7#he] 25 ML < BEHET o 2=

ol B #MEE HFAdtd o ABHTAAL #sl chlorpromazine 3 reserpine 3 zh -
major®e] SPME open-fieldd] FMEEEHH HHERME DBGed HROYE ¢ +
slek.

AW BFEAA BE{- MR extract(5) ML ul-$29 open-field THh 4#a
ambulation, rearing, eatings} & EEY HERMES M1 KHE sleeping 2 lying
s 2L SEHS HhAddE BRS¢+ Jn, B HEEYE AT chlorpromazine
HREHWY FEs BEEA-SE 4 4 Uil ojd Fe HEL T BT @Ei
extract(5) 7} chlorpromazine 5} o] dhigitQ SREFEMo] U &L Fikele Zolct.

Herz'Ve] k31 MAEMAE Jebil & B0l LEBEA Hikd dd ¢ B8 s
Bl HEd P AFn ¥EBREE] v HREe] shuttle boxE #HsE CARE:
sleti ettt ¥ sl FARYE F HHBES MEMEREMRS HEY 4 2 CAR
®BE A% ERksdc. REE2 chlorpromazine 0.2—1. 25mg/kg, K F &7 3
o} CARZ #imdtcte Miller¥%e] BUHE % ol 2T FHE o HRAESA K-
o olw] R A H gt 120

= reserpine #§i-} CARE #idcle HRE oo WREE Kile #iEd v 9
t}. 13719 kel £ AR HFFHT CARS| nixle B AR o2l HRES Kld o
ol GA(L Sk IS ol & RS fRAstd CARIIE 714 520 BRE Ixe A
o] chlorpromazines] =} reserpine 9 chlordiazepoxide: MEZKE e} —Fzx gL 74
%3 benactyzine, meprobamate 3 barbiturate®= CAR ks Fic} & P E/F 92L& ¢
+ §lvh.

AERERANA BREC WEME extract(5) (10mg/kg, ip)d HAE 3 #9 CARS- I
HEi41 7] &l chlorpromazines} $ALIFE %R olct. EHR|E = Uste] CARs| MEsc}=
FH-E Riopelles} Pfeiffer'™e]] {kel=l F#p°] TRER S +Uste CSH #std 2 =
i ¥ AREE FHBR2 AP SR H8Ad 2 €. = CSY 77 25 il
BEMNE o & oz HEaEd SCRY MAE T ALY BPFEF Tl Aoz Azts
= CARGr ZiEHe WA Z T FE R BEs 449 + Joz &b by gz
C BRHE extract(5) #HRs) kstel CAR, SCR ¥ HFERUT RAHULES T o] %y
Bt NEE 3 BHEE AR des 42 s
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g ST WELTE extract(5) FYSRol ksle] open-fieldfTHI] e EX] &
BeEd BEY Aol obdst g B dFl ¥+ ok 9 53 CAR BE$ HE
ol Y SRR = Bt Bolsk §lm = open-fieldd 4 29l ambulation® HEh%
Mol 7+ BRI T4o] HWEEA ¥gtch. 28 m2 barbiturates FJAl Kt doivte
2 £HELE 28 HEYL oz A FER ¥ BHBE BEmes HNRY ﬁﬁﬁ%
g 4 2=l

- ]

MR 1= (Zizyphi spinosi semen)sll A KfstE WEH: HHE St o8 AF X FAMM

e wNEgd.
MBS ASE R Bl el AR HHKEEA =) A& BHRE open-feld &

ol tkstel KA uh 5, 10, W 20mg/kg§ MEER] H4ts 51§ i ambulation, rearing,
exploration §3 & E®E ol KE lying I sleeping 3} & HFFHRET
fin :

B N{T KK MBI HEel UA BB WERE vlAE PHEE shuttle boxE
sl BAEREMEC S WHE v 10mg/kgd MESAC] 45 E o WHEEBEF
Y HEAEY BAERE, 2XREGERE 2 BHERCT £

BLES R Mol BN K WY HE-L chlorpromazinest 3-8 major trang-
uilizers&®] FIMTHERS vhebil e,

APRE BT o4 MM T4 ALARR BHAR RAB &8 REE &84

BYHE =94
% 2
BEE, It. ¥, 57, 852 (1937)
Jila, &, RIE 60, 343 (1940)
R.W. Ryall, Nature (London), 182; 1606(1958)
R.E. Miller, J.W. Murphy and L.A. Mirsky, Arch. Neurol. Psychiat., 78,526 (1957
W.G. Dewhurst and E. Marley, Brit. J. Pharmacol., 25,682 (1965)
L.E. Jarrad and B.N. Bunnell, J. Comp. Physiol. Psyckol., 68,500 (1958)
. C.S. Hall, J. Comp. Physiol. Psychol., 18, 385 (1931)
H. F. Hunt and L. S. Otis, J. Comp. Physiol. Psychol., 46, 378 (1953)
. O. Bindra and W.R. Thompson, J. Comp. Physiol. Psyzhol., 46, 43(1953)
10. R.W. Brimblecombe, Psychophamacologia, 4,139 (1963)
11. A. Herz, Intl. Rev. Neurobiol., 2, 229 (1960)
12. R. Ader and D.W. Clink, J. Pharmacol. Ezptl. Therap., 121, 144 (1957)
13. R.P. Smith, A.L. Wagman, W. Wagman, C.C. Pfeiffer, A. J. Riopelle. J. Pharmacol.
Ezptl. Therap., 119, 317 (1957)
14. L.A. Doty and B.A. Doty, J. Comp. Physiol. Psychol., 56, 740 (1963)
15. A.]. Riopelle and C.C. Pfeiffer, A.M.A. Arch. Neurol. Psychiat., 79,352 (1958)
16. L. Cook and R.T. Kelleher, Amer. J. Pharmacol., 3,205 (1963)
17. G.L. Mcgaugh and L.F. Petrinovich, Int. Rev. Neurobiol., 8,139 (1965)

18. 3, B, & XRERBEIE 6 75 (1970
19. R.E. Miller, J.V. Murphy and LA. Mirsky, J. Pharmacol. Expt. Therap., 120, 376(1957)

CEND R PN



