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AEBFMACBECHELS , HEXED
T -
LAERC: BEMBAMER , ILAFEKIL

R, BT KE , BEKE , BECHEH
BREZ - BIAERT o
2.HMELC  BEBZELCERA , AXKY

EHARER, LEMES, (BERERTE

90°C » #3058 ) - BN &E( -

BEERLC  BEBCZELCERANEMER
( BWIBERE130°C » W15578 ) » BN
E(HELBEER(C8g: El1g) » WE (B
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LB R(CAEHER Z BUE

#5 1E3.30mgZ R &~ B FA ( Jujub-
oside A) ¥R, ER—EI10mIZEE

M, IIASmIFEEBERIEEFERRE

B Bun s MAFREZIomEEYY , B
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Fig.1 BE{CREFTZRIKEE

= BEEAE
1. Hexobarbital sodium ( H &FHE 5L T2
A Gt ) B10.5% CMC, Acetic acid o
2. Methanol (Mallinckrodt), Acetonitrile
(Mallinckrodt) H:PO. (Merck), TEA
(Triethylamine » FIJEFFHR), Jujuboside
A (FEREEREYERRIEER)
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= BERRHRESS
LEEg EREEE (MK-ANIMEX  Ac-
tivity meter Model SE, Muromachi
KikaiCo. LTD.) °
2.HPLC PUPM :
GL Sciences Inc. 576 X2 ea. WATERS
600E 4 solvents system
3. UV Detector :
GL Sciences Inc. 502 U
490K -
4. Integrator :
GL Sciences Inc.Chromatocorder 12
WATERS 746 Data Module » Axxiom
Chromatography Data System.
S. MK BEELE -
MilliporeZ Milli Q Plus
PO » #fHexobarbitals5 BRI Z R &
ICREMHEBRUORGFTAEEEZ
B R & E RS Y (0.5, 1.5, 3.0,
g/kg, p.o.)308E®% , BEEFH
hexobarbital (70 mg/kg > ip.) > HE
BEEAR o BZE W EC8k ¥ ST hexobarbitalf®
EREFIEMKES (righting reflex ) IHK
ZHEH (onset ) KR IEMA KRS HE EKIE
Z B[] ( duration ) o ¥ IRAEAS F Vehicle
( saline ) o
A HERIARHZEE
AR E M ( Traction test ) 3B » &
FAEZ1mmAIEN » BRE30ecmZ #iiE L
» 1R BRI P8k £ > TEsHAREES
— I B Bk , BHRAREE - RO
R A& T~ e 1 R BRLBR R Z & K 2 FE
W%, BR300 EBIA— K, HEITUK (
1205788 ) > ECSRTR R #9 _E88Hh AT TR 2 e R
o ¥R AH#S F Vehicle ( saline) o
HERBZEHEZHLE
BEHECHERER B ESHEH
EEE | ( MK-ANIMEX Activity meter
Model SE, Muromachi Kikai Co. LTD.
) BURE B35uAMEE R 2R Z
EEEHTE , BEER . mikKE . B .
&% o HABEI18-25gHMEEFeE , &
OAREEERCHER ML ZHEMBIY (1.5g/
kg s p.o.) 255788 » RAMEE EIE55
$# , Rk » BREMHER LR/ o

Waters

o
b

+  BEEREENIEZ (HPLC) BIEEE/=
FHEXHRHPEREIZETFFA ( Jujuboside
A) ZEEEL

() AXEEFMAZHPLCRMEE S EIEHW
—F H
*HPLCZ 53T IR A5 BEE ( column ) :
Inertsil 5 ODS-2 ( 4.6 X 250mm )
*#%E11H ( mobile phase ) :
10 % methanol in acetonitrile/0.1%
H:PO:, 0.1%TEA in DI water=38/62
(A:B)
*FE ( flow rate ) : 1.0ml/min
*EHZ8 ( Detector ) : SRAMR(EHEIZE »
£ [EE #£203nm
*Press : 138kg/cm?
*Retention Time ( rt ) : 12.198min

(2)BRE{C BEFFA ( Jujuboside A ) EHERHAF
Z B

FHE B ENEE R/Z EFFR ¥ ( Jujubo-
side A) 3.3mg > BER100mlZ EEMRFE
2, MABRESJIJujuboside AZEES
0.033ug/pl methanol » & HEX10ul » 154l »
20ul » EABBEIEETIEFREESNT
AR IR R BEFFA ( Jujuboside
A) ZWEERERBEHEERE{C EFFA ( Jujubos-
ide A) WEEZHBEFRIEE , \IE—KIE
HARE , FEAERATEEZIIZE -
N BERERZ G
AEBMAERBRENERE , HLERR

RY M 73 (one-way ANOVA ) SATH
R , B L Duncan’s multiple range test
WMEHRBZEMNBEZNE - LPE/NP0.058F
I EREHEER -

— » ¥ HexobarbitalF i RERAF R 2 R &2

MFIFF R , HHEBRA 0.5g/kg » ¥
hexobarbital P 55 % & FEER ¥ fH] (sleeping time)
y WERRIER , BEEBERCZEMINY
(SSe) EEMETZ LZER (p<<0.05) -

R (- R MK 5 1.5g/kg¥Thexobarbital T %
2% 2 MERR FF[E (sleeping time) I EBZE ZERIE
F(p<0.05 > p<<0.01) > T & H8 5 h H DA B Fih BY
MZERFRBKMEYEZ » HSHe SSe
v SSw=AHITH BAEEHE B onset Z BFfE ( p<<0.05
) RIEfKsleeping timeZEM ( p<0.01) -
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BB KWK > 3.0g/kg » ¥Thexobarb
ital T 5 8 Z EEIREF[H ( sleeping time) » 3

EFREENERER (P<0.01)

» ELEE Z AHIHEX

B4 BUK Z M AR > B RE AE RRARAFE o T
BREBR G ERXUERCZERMERY (SSe)
T RERFRZFARHE -

Table 1.Effects of water or ethanol extracts of Zizyphi Semen
on the hexobarbital-induced hypnosis in mice.

Drugs Dose Oneset Sleeping time
(glkeg, (min) (min)
p.0.)
Control - 4.05+0.14 28.41+2.46
SRe 0.5 3.981+0.24 30.87+3.30
1.5 3.30£0.24 59.12+0.92**
3.0 2.77£0.23 63.54+1.62%*
SFe 0.5 4.03+0.13 29.33+4.32
1.5 3.37+0.21 54,568 +1.57**
3.0 3.03£0.11 65.42+3.41**
SHe 0.5 4.0610.18 30.50£0.29
1.5 2.28+0.15* 76.43+2.38**
3.0 3.6810.25 81.61+5.66%*
SSe 0.5 3.66+0.22 37.2743.36*
1.5 2.3310.17* 83.54 +4.69**
3.0 2.9210.40 85.574.7.66%*
SRw 0.5 3.78%0.18 31.33+2.73
1.5 3.13+0.16 50.90 +1.45**
3.0 3.95+0.20 50.23 +4.74**
SFw 0.5 3.75+0.22 29.58+1.89
1.5 3.2210.27 49.12+4.09*
3.0 4.19+0.28 52,54 £2.97**
SHw 0.5 4.79+0.33 25.85+0.93
1.5 3.06+0.21 55.48£0.52**
3.0 4.29+0.16 66.20 £ 1.89**
SSw 0.5 4.15+0.34 34.95+4.97
1.5 2.29+0.13* 65.41+5.07**
3.0 3.5910.32 75.51£7.16**

MeanzS.E(n=6)

Onset : time from drug injection to righting reflex disappearance.
Sleeping time : time from onset to righting reflex recovery.

Statistically significant difference :

*P<0.05 ¥*P<0.01 as analyzed by

oneway ANOVA following by Duncan’s multiple range test.

SRe : A# £/-BHIY SRw : &8 A=K
SFe : ¥#s R4-B 4 SFw : 18 £ kI

He: $# A -8R Y SHw: T8 EiKRRHY
SSe : # 8 E-BMIY SSw: BB R KPRY

TN #NARBAES - ARLZE -
WMER_MAR, BBERE (Traction test)
BHBRECEBXLETEE/IERBFAES

R AVARRAIER o

Activity counts

Table 2.Effects of water or ethanol extracts of Zizyphi
Semon on traction performance in mice.

Drugs | Dose | No. of [No. of mice which fell within 5
(g/kg.] mice |seconds after drug treated ad-
p.o.) ministration
30 60 | 90(min) | 120
Control 3.0 6 0 0 0 0
SRe 3.0 6 1 0 0 0
SFe 3.0 6 0 0 0 0
SHe 3.0 6 0 0 0 0
SSe 3.0 6 0 0 0 0
SRw 3.0 6 0 0 1 0
SFw 3.0 6 0 0 0 0
SHw 3.0 6 0 0 1 0
SSw 3.0 6 0 1 0 0

SRe : A B £{=BE 4 SRw : A28 E /= KIEY
SFe : ¥Ek R4-BE I SFw : KBk R4= K IEH
SHe : Tt f4-Bi I SHw: T8t Ri=KWERY
SSe : £.B: FA-BEEY SSw: BB A KIMEKY

= HEREREEZIRE

MFig2 » Figd3fTr » BRI K &2 EEH
WY, RAWMBRE/NEABR B ESHEHHF
HIER - OAR1.5g/kght205> 88 FF B EE R A M
IR, BEHEUE (SRe > SFe > SHe » SSe) B
A HHEHE (SRw » SFw » SHw » SSw) Z %I {E
FIBAEE - OR%20F 1200 B HFESER % ,

E.LASSer8047 8 I %/F A &= BHEE (P<<0.01) ©
2000
® — @ Contiol
T
M
1520 m - ® SSe

1000

500

20 40 GO0 80 100 120 (min)

Fig.2Effects of ethanol extracts of Zizyphi Semen on the locomoter
activity in mice.
*significantly different from control group(*P<0.05 » **P<0.01 »
Duncan’s multiple range test).

SRe : 4B £{=B5HI4 SFe : }VEt £ =B Ep
SHe : L8 £4-MId SSe : HBt R B RHIRY

O
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Table 3.5 B B{= T4 Jujuboside AZE(mg)

Fig.3Effects of water extracts of Zizyphi Semen on the locomoter
activity in mice.
*significantly different from control group(*P<<0.05 > **P<0.01 »
Duncan’s multiple rage test).

SRw : 4 8t R4z KB4 SFw : Wt A= KARAY
SHw : ZR4=RuB4 SSw : BBt A= KiHEY
M BMREBE (HPLC) RIEME-&HE
KmPEECEFAJujuboside A)
ZRE
(BRECEFZEEE

FIREREAERENT S, ShBRECE
FA(Jujuboside A)ZEE, BERECE
HAREERREERGZENE -

HEBEMBECBEELCETFAZE
HEW ) EFAHPLC#E > ®Axxiom
Chromatography Data SystemZ34fFr%%
HPLCEFTEZ KEERERE T EFA
e EZHEBRER , REREER , 8145
CIEHERERER o

2)BRELCKEMER M ZJIJujuboside AZER
1t -

B RA- SR Z AR RHAPLC
SRER , WARAIRKREET BEFA(Jujub-
oside A) » TERHZ & MR & & EEHEY)
RHPLCOM € 2R RMJujuboside AS
BFHEE - BERZE(S.D) B ERB(
C.VYMF=FTR » EER{L P Jujuboside A
ZEEHBEEREEER.  KREBER
N BELCEFC-

®m\No 1 2 3 Mean SD 0%
SRe 8.31 8.31 8.40 8.34| 0.0519( 0.62%
SFe 13.08 12.97 13.03 13.03] 0.0551| 0.42%
SHe 15.60 15.79 15.70 15.69] 0.0944] 0.60%
SSe 25.20 25.04 25.00 25.08(  0.1058]  0.42%

SRe : A8t RA=BfHHE4Y SFe : Krek RA-B I
SHe : £t RA-85 4084 SSe : KBt R4z BF iR

S

BECHEBEPHELRER, JIS E&, £
BILDEES, BERR, WEBE , RE,
AREZHE, BFEE | - XEMEH : [
FEOLDAEER |, BRTHEEKR LEZARRE
THRPFKRIRE  SEPRRELE -BELCHE
RELE (EHB) , HERIRGETHBIRKIBIE
YEEREFRHE - ARERETAERS [ BE
CESEFE, TRELH ] , SHETHEBE
& ARETRIBZHETH » RELX
Sl ESEE, NEEDS ] , BREME
ZRHEH [ HCHWE , KA EEE TSR
 HBET 23 - EFAEREFER, EEKE
DRGEE o | (EFFEAZEE [ WRIBEE - B AW
BERE, BB TEBIE, ERR - | REEAT
EFHRE, BZHEAERE, P ARZET
BIE. |FMAE | BEXERETEERE, &
FLUEERHT . | B FHECERRBE
CERE  PEEEREERZIK , BERE
BB REFR - MRAEHEEWIET
TRBEHBCHREVCBECERERESHE
BEHRINE R ERER , BXRREEME B
BECEERERAREBREZHERERL B
ECAESY , FHRR EEEE

AANEHERABECESH P PEHERRKA
TER » StEEECE F B R H& Bk EEH 55 U
BB RETIG , MR ELCE ZEME
VEEECLZEFZHEIRGME, YEFRE
RE M IE R L ERAR , OMR3.0g/kgiE RS
FEZERFASZE_F, ABEKRERRE
BECEMENY6.0g/kgp.o BEEERA® « &
MEMPBEECHEXLERERERAFMEELZ
B RERSBCEZHEERRG  ES5EE

O
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REHE - KEEHAZUREARITCERTS
BB, RS HEK S EEEEE R 2 HH
T o

AR EBLREBFRECKERD
Z EE R I R K B ) B SE K hexobarbital
FRERCEREHE, TEERAERTFHEERHE
RE ARG AP [, T B b B I R PR RR P R o2 /R R R
KR E , WEBRERCZEBFRIBECE
Fr(Jujuboside A)FEBHEREBETER »
2 Fah O k1.5g/kgBN AT FE &/ 5 B35 3% IR
RFfEE_fELL L, AUERBRECZERER
X5 o

EIhEBRERESHER T, BHOKRET
MECEBERMA(1.5g/kg)2057 88 1% AN A ESH ]
HZHEE » EPUEHMIYRIARE , BLAER
K INHIE B B A BARE o MhEEARPTEHR « BRI
AR EET s BHOREBRE{CEM AR
FEREE s KMEAER -2, W BERE
CERgRCHE [ EHOAER | Z%HE - 28
BARCHDECHEREXS , TRERZH
MIABHE » HWEFBERZ®  REROHK
SRR BB BT A& - K8 5] o AR AR R AR
HERER IR ZHERNGREE -, MEEX
EERE [ AWM, gREREBEA 1 0Z
BIEAE o

EREHE B EZE (Traction test)# , O
fRiE FERELCARBERM(3g/kg) » LA FR5H
R, BErBECHEAEFEREHE ZHE
FRRARIE A B LA FR R -

KAMBRERCECOCRAFAERERET,, &
FEH Y BB BRI PR 8 K $E 75 & TR AR D]
TER, MEBEBGLRARTEEEZ A%, FH
TERBE - HE R PR IGIER » FIEE
Bl i {8 {E3® Y F catecholaminergic  system®&
B >, W BB PLIE % (antiaggresive) KB (¢
aming)E A - RastogifRE 'V BB KB MY &
HIRfEREE BB FERIER - XOhwada'"
EWERECHEH KA BEKEE(EEG)Z &
ERRERE ) XATHREMPIBIR EFEE WS
R A HBEECE IHER LM ERERE - It
ABEK - BRIN G BB 25 B 5 B Y e
&Y Eserotonergic systemMGABA ergic

system@I1ER , BRETBRECEES M
serotonergic systemiGERITER » BIGABA
ergic systemf{EF I NBAEE o STFER , FLH
REEZHENERNVERER , 2 HE bR
catecholaminergicserotonergici R #t & B
; benzodiazepinesZ EH $E#FF « iERIERATY
7= RN L/ %%t » B benzodiazepines< BIfE
A WA R EE TR AR SEGABA
ergic systemBRE'Y , BEURMBEEELEFTEB
% (overlapping)BIfFAH » MEHKFEZHRE®
» BN ER{C BBl catecholaminergic system
flserotonergic systemZEMHHERH , &
GABAergic systemZBARE/N , FHILAJEREAE
FMBRECSERR T HEREREAREHEB
%, BEEH WA NINES « 15 - REM
REEEIER , BEREBECERFZINFHEHKE
F#tZdopamine Kserotonin Ay Z 3K EE 4
VIERKITER ; Mbenzodiazepines< £ & il
ER Bk & HEE Emidbrainhindbrainki &
noradrenaline-serotoninZ Az F fH » 19
 FEBCEREIBECES Z/ERME RE
P Bl benzodiazepinesE FTANE o #F L3RR
y BELCBZIFRAMER g catecholamin-
ergic systemMserotonergic system®B [ » 1M
EiGABAergic systemZ EMEEIERS , B HE
RAIERIRE ISR E R -

R ZECEE RS > B 5E R B4 5% Rl
BB SRR L, UM SERRFEHE ,
WEBRTERTEEREZREREZ— -
MEMEBERLCBERESS > 19784 LANTE R 4+
FERXEMIELBBEEFE, #1978F &
» Won Sickwoo¥f BB R HH K HETT —
RN, AREFENERESYSBE(CE
HERNERRSOVIERE S B FHFENBE
HEE—ENRE, —REEBEERKFIE D,
FEETHAEERESF B ZE , B8#E
REAE , BEERZIES FHEMFTT LE
HEENEZE, EESTFE , o bBEEE
%, AlEKRKFPTHEBERER » K2, EKFPHE
BEY  HEEDEREE , FTUEXEEE R
B o MAMNFZHEEFTR S WBESD , HEz
ME LS RHPLCAONMZ R BHEESE

O
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Jujuboside A » REKHEH ST KHPLCS
HER » WARMTRERJujuboside AZS »
F BB T E¥FA(Jujuboside A)FEEE
FEEFE T ENY) b, T V8 FRAE K R BN 2 3 43 A
s, AL EE—SBEEFERZERS
“Jujuboside A" RBREHBM - FRFHEIE
TERWRZEFLZRER , RABRECKEX
Y EE A » HIE R EREK R ZE AT AR
AKEEEEZERA o

BECBRPETFEESN , TEE . 78
LEMCRE  BERE, BEEHEUBA , &
RSB, MBABKE, AIERE EX
BE, BRIRERS s BETLEREERSH
WREER - RFELHPLCONMEENFER
UEBECFEBECEFHFA(Jujuboside A)
CEEBRE HREBERELC W WELC . £FC
o 2% B ZE A7 KR 38 N {8 4 % B0 [E B E R K R
 BERBAEFIEAHEMELEINRANEE , ¥
MEIME « B - B - REE - ERE
VE LK) HBENE EEREEMNEER
REBEEMIER - SEHTERINEYEE
RS HEEE—WOHEEE , E—EWRENR
ETESSAHERNEER/KE , MRTEHREY
TERAIEZET T SMBMARZREI , {LEEY F
MM EBERAIIE AT 2 ARl , FTLUE A
B BE BB ERITEIERAE S B
—RERBEYERINBHEC” c XEBNBRA
WRBECRERBRITRELTMELEZLE
EZEA AR A B UMRETR -

bk B FE W FE R 48 M R R R
BERE B, ERETER, BT MET
HIARERE , (EERIL , BB o TR EE
BHPLCAOMEECHRERNBELCKBELE
ZEHINYEEEE R B ETA(Jujuboside
A)ZS » (BE MR & ZKMEU IR B 5 Ju-
juboside AZ 5 » AEKEZE{"Jujuboside
AR S ERERCRBELCERS, ELEERR
BFFEEM R R A BB REZRE -

BHREBIZHFEREL , SESMOEN,
Whnevek , EREHMEZEY > WRBOHUE
SN+, WERIHWESZNT , BRELEY
BB+ BER N ER - BERER

VBB EORERRENBEESZTEESZ
TH - MEXREEY  BECHEXLZEBRK
RARERBENTESMEE, ALEEHFZ
FRHRHBAIRETERERE S -

BHEULER, BRLCERZIKS ) £TE
EEAEMY T, BUEREBRCZIERIER
il EFRERHERECRERE , HEBK
frJujuboside ASEEI , H&E G B EIEEE
BHRZHEMR - ERREEBEHEEHEBLST
RAIERFHE  REAHRBEREBRECHELUU
EREEE, LA HAEREERXER , JE
EFXFROSZERE, ERREEFERRAEZS
=

5B

A TR AR L BT 81 F K H BN FEET E (80-
48) I BB R BIE B R AT Yt Z B
LBz 78 > /FLURFIFER » R LB o

275 3LRR

1L.Re BHM : EXBFBILHEHFHEARYE (£
RAREF)  E12) K LERH, HRELH
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STUDIES ON THE PREPARATIONS OF
Z1ZYPHI SPINOSI SEMEN ON SEDATION AND THE
CHANGES OF ITS BIOACTIVE CONSTITUENTS

Ming-Tsuen Hsieh Chiu-Nai Lin Shun-Chueh Huang
Kuang-Hsiung Chang

Institute of Chinese Pharmaceutical Science
China Medical College

Suanzaoren ( Zizyphi Spinosi Semen ) is first recorded in the book of Shen-Nung-Pen-Tsao as
goods of superior quality to cure coldness and burning of the viscera, gathering of the evil and flocking
of spirit, aching of limbs, and paralysis caused by high humidity. When taken fong, it pacifies the
viscera, making oneself easy to carry along and live longer. Pen-Tsao-Kang-Mu is cited to say to treat
vexatious insomnia. At present, it is widely applied clinically to neurasthenia insomnia by Chinese
physicians as an important tranquilizer for insomnia. Different uses between raw and prepared
Suanzaoren are first observed in the book of Cheng-Lei-Pen-Tsao, but modern pharmacological
experiments and clinical observations as well as component analysis prove that there is no evident
discrepancy between them in regard with function of tranquilizing to sleep. There are many opinions
about this, however. Some believe that both raw and prepared application are workable, with the
slightly broiled more beneficial for extracting components excepting that long broiling causes oil to dry
up and thus to loss tranquilizing effects. Some hole that its effective tranquilizing components have
something to do with ethanol-solubility while others think that they do with water-solubility. As a
matter of fact, opinions about tranquilizing effects of differently decocted Suanzaoren are indeed
abundant and confusing.

For this study, therefore, four different decocted Suanzaoren are prepared:-: - raw, fried, preserved
in honey and scorched. Each of them is extracted with water as well as ethanol and put to experiment
as to its tranquilizing and pain relieving to investigate discrepancy of their pharmacological actions.
Content of Jujuboside A contained in each of the prepared in measured by HPLC method.

The results of the experiment of tranquilizing and pain relieving showed that each of the prepared
Suanzaoren has evident function of tranquilizing and pain relieving, with ethanol crude extract works
stronger than water crude extract, the tranquilizing and pain relieving effect of scorched Suanzaoren
being the strongest though its tranquilizing effect has nothing to do with relaxation of muscle. As a
result of analysis of content change in Jujuboside A in each of the prepared Suanzaoren with an aid of
HPLC method, it is found out that ethanol extracts of scorched Suanzaoren has the highest content,
and Suanzaoren preserved in honey ranks second high, while fried Suanzaoren ranks next and raw
Suanzaoren comes last. The content change may be caused by destruction of resolved enzyme
contained there in after heating of the Suanzaoren, making jujuboside A, a glycoside compound
preserved. No element of Jujuboside A is measured among water extracts of Suanzaoren. Obviously,
jujuboside A is mainly solved in ethanol solution and rather scarcely solved in water solution, whicn
explains the reason why the effect of tranquilization and sedation effect of Suanzaoren crude ethanol
extracts is stronger than that of water extracts and why that of scorched Suanzaoren is the strongest.
To put together what have been said above, trnaquilizing and pain relieving components of Suanzaoren
is mainly solved in ethanol extracts. Therefore, it is suggested that Suanzaoren be better prepared by
scorched method. Honey and liquor may be used as side stuffs of the decocted.

Key words : Suanzaoren, Sedation, Jujuboside A
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