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The facilitating effects of Liu-Wei-Di-Huang-Wan on

learning and memory in rats
Ming-Tsuen Hsieh
Institute of Chinese Pharmaceutical Sciences
China Medical College

ABSTRACT

Liu-Wei-Di-Huang-Wan ( sk 4) belongs to “Tonifying formulas
(# %%]) ” and is used to cure insomnia, hyperlipidemia and DM. In modern
pharmacological studies, Liu-Wei-Di-Huang-Wan possesses the anti-aging
properties. So, our present study will aim to mvestigate the facilitating effects of
Liu-Wei-Di-Huang-Wan extracted by water or 95% alcohol on various drugs-
induced memory impairment in the passive avoidance task. Moreover, the effect
on motivational or motor systems can in turn affect the acquisition of the
avoidance response. We will also investigate the motor activity and pain
threshold of Liu-Wei-Di-Huang-Wan to separate the facilitating effect of Liu-
Wei-Di-Huang-Wan on memory processes from those on motivational or motor

systems.

After single administration, Liu-Wei-Di-Huang-Wan extracted by water or
95% alcohol at 2 g/kg attenuated the scopolamine-induced and p-
chloroamphetamine-induced acquisition impairment, and cycloheximide-
induced memory storage impairment. After one-week concurrent administration,

Liu-Wei-Di-Huang-Wan extracted by water or 95% alcohol at any dosage




attenuated the p-chloroamphetamine-induced acquisition impairment and
cycloheximide-induced memory storage impairment, but only at 1 g/kg
attenuated the scopolamine-induced acquisition impairment. After two-week
concurrent administration, Liu-Wei—Di-Huang—Wan extracted B).}_Water, or 95%
alcohol at any -  dosage attenuated the scopolamine-induced and the p-
chloroanphetamine-induced acquisition impairment, and cycloheximide-

induced memory storage impairment.

From our present data, it suggested Liu-Wei-Di-Huang-Wan extracted by
water or 95% alcohol at any dosage attenuated the scopolamine-induced and the
p-chlorogmphetamine-induced acquisition impairment, and cycloheximide-
induced memory storage impairment. Liu-Wei-Di-Huang-Wan extracted by
water or |[95% alcohol at any dosage did not possessed sedative or analgesic
activities, and the attenuating effects of it might be related to memory processes.
Furthermpre, the potency of Liu-Wei-Di-Huang-Wan extracted by water on the
improvement of memory deficit was similar than that of Liu—Wei-Di-Huang—
Wan extracted by 95% alcohol. The period of Liu-Wei-Di-Huang-Wan
treatment! was longer, and the potency of Liu-Wei-Di-Huang-Wan on the
improvement of memory deficit was better. The mechanism of the attenuating
effects of[Liu-Wei-Di-Huang-Wan on memory deficit was related to decreasing

the serotonergic neuronal activity, enhancing protein synthesis and central

cholinergic neuronal activity.

Key words: Liu-Wei-Di-Huang-Wan, Learning and memory, inhibitory

avoidance response
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 RAZRGORFEALF  BEFADKERN  RAERFEE
ER 2 2 EETER R REBERLG HANZNE A%
AAREEASE  AREEL SARE H2ATH 1A 80K
RE HBSATH I AGTRESEREMBE > BAEIESEHTEIN
B RAESBBRRANFEE 2T - RO PRFESLEZBRESR
PEALLTERZEHEMER  HHNAANERELARBRZELEE
At MARE BRI H - BB eRREL -

SYRBABARSAENTLNG R 17055 199 52 52 &
E o ALEZRL REEARERBHITBIMA  ART 5 A=A
£ » Bp £ 8 5% B (acquisition) ~ 3218 B Bl (consoldation) & 32 1% & F.(retrieval) :
MEEBLIHREEAFEHEMN - XTHE S A %R 8 (short-term
mémory) y ‘F’ #7 #2148 (intermediate-term memory) & & 37 324§ (long-term memory)
=@V B 1971 % Deutsh LA Z A KM &4 1 » R F 4 » cholinergic
WM 2 ta BBt ¥ acetylcholine Z & B M3 » BB REBHEA + E2F
BARMNEELEERT  BHEEREXIALD dbsgx T cholinergic
system AR BRBRBETY  ATHRLELHAL - MEREREE
— % 5} 7%, cholinergic system Z BB R H B U E Fe B2 B E  FRL
B4 A arecoline & BT 5245 choline ~ lecithin 35 7T 3% 3% 2 ¥ 4% » M H 393 Bl
scopolamine B A P 2 B2z #RAY : 2B BB AR RLIEHEH
ZHE  RERETARET > ABELZAE R RO

HERRZ EFES BRAERIVELZ MLTPRBEERIBLOAR
W AmEEERERRRGEARRIAMER %A (cognitive
enhancer ) - AR 4 LR E X AEMH %A » KB 2 & Nootropics »
Vasodilators & Metabolic enhancers * Psychostimulants ~ Cholinergic agents ~
Biogenic amines drugs & Neuropeptides & -£#f » Vasodilators & Metabolic
enhancers 4o dihydroergotoxine * X 24 H AT R E L F 3255




%ﬁf*Eﬁ@%%ﬁ%%ﬁﬁﬁﬁﬁﬁ%ﬁ%zﬁ:ﬁi'%&m@d
agents ~ Biogenic amines drugs & Neuropeptides ¥ =48 * £ H L& H L F %
2HP B AR BHFEREREHES  HFTRAREZ®E %%*

Filimz Bl 2 m R A ® 27 Nootropics #8584y o 1piréc_etam # o
71972\ & Giurgea 42 i » RFERPHEH BB Tl - REKNFTAPE
DS HABSERRZ MR AR R EF ST R BERE &
ERAEAMRERAEY - e A P BEMEZ L ARMRAERNBIR
oA APTRERTESIBHSEAEMBIBEARKNT ABEF -

PRIMARBLTEARBRERY AN MR 2 BERLHREF D
Bl ZAZTHDXAEMABLLUBELT  ARRAYEHERT
BEE  TEHNEFFAEIBRABLS UAAENAHE » T URAE
FEER g FiA POk AR BESMBRIL R B T A 0 RN R BERE
MASARAEH - FLARBFTARE BRUERRYLE %ﬁﬁ%&?&
REL T RBITRIA -

FoE TFAM AW I IBAREZ  —AFBRRE B

§E AR +£€%zt+%&%$ﬁ%fzm##ﬁmﬂﬁ~
RS BEKEESTHEIERAERARY - Bt FERTEHE
PEREST TR AMRS A AL - X ARERALETHR
b~ LER LB BE - BERAAREARBAAR F T
ARBBEFRABAHE  LRRRLBAHEARAEAHERHE RELHA
BRI T KEABBF X AED  ARZBEHE T CHRANRBTALL
REZARAICZHAERD D foz z2ea v A ERERabAS
Mo Rz 8RR - AR L EL T TRER » A%
FABERBLEREENIZHAR  BEABERE (X PRBEXES
#01994) 2 A B AR ERARELZHEAY Xk F ALY




LY BAERKBZAR L B FHABNRBRAKRKR 5%
CEMER Y A G 0 ik $@E S T R (passive avoidance learning) R
Wi AR FALIRAKR 5% L8t %% 4 (scopolamine - p-
chloroamphetamine & cycloheximide) A& 2B L2 4R A
ARHOBRZ TR HERREHEE (SHER) AHTHHG -
RAKRBYE (BBER) Fr ARARESHNEBEEHERATARAM
ZRRE .
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A K 5% Mk M Sprague-Dawley st & & (44 & #4200~250g) RICR
R (REH20~25g)  FAETAGSH  BESFHAE2L 1T 2%
HEFIRI2A B T 12-0 o5 eF (08:0048 7 ~ 20:008 8% ) » RUPAKT F R -

= RmBEH
ARBAARNKBRTAZAREMT  BLBPERT ALK R
T
1L BSEH AT 28 S S 4 M Y Rehmannia glutinosa LIBOSCH. 8
RREIRAR -
2. BB BEBF S A WE B Alisma ovientalis (SAM.) JUZEP. &8 &,
BARE -
3. ¥ A 5 ILEH A B 2 Poria cocos (SCHW.) WOLF#) $5.5%
% o

4. WER B LFE LS E 4 MY L E $E Cornus officinalis SIEB. et
ZUCC.#J%%‘%EE%%W °

5. \WwE A F {5 54 M E #H Dioscorea opposita THUNB. 8 #5248
.lb_i{-o

=<

6. & &L R#F F £ P Paeonia suffruticosa ANDR. &) #5152 4R
& e

AMARLETHRBHRT BB ARZ LA (RbRm EE B
LR LB E=8:3:3:4:4:3) » 95K TERAZHZ £
ZS0C HE@MAWMBRWE~AR > HRHmPEF o SGHBEGE » BBBEEHE
B4k > BpAFovhib R ROS% LB R AR B E Yy - |




BN L
1L.EKFMH R o
ek E HIS% L B S KRR R S & d D RIBLBLAPAKK
8 REPE 72/ 04k P E A CHER 0 4K Litchfield and Wilcoxon K%
, REBEERHH LR THBERL5Y% THR -

2. % EEe 2y KA

ARHRAER T sy@e Y (passive avoidance) R BRI TR &

( Muromachi Kikai Co. Ltd. Japan) » $6% E 4 & &84 - ¥4 (Shuttle

Box) $4 2 —& ¥ Mo A 4e B X b =% (48x 20x 30cm) 54 F &
A% % (MCU-101 Controller » Muromachi Kikai Co. Ltd. Japan) : £
THREEAZ L PARARIEZIAT-ELFE-20WZERE 5
MEAAP_ERS AR PUFIMEN MRTRIHAL > £HX
AEAHET  FIFHEMI] UAREIDAEAEETE  HUEATH -

AEee P Yol HHFBEBZI KA EARE > FIEHARF
P R REAE TS MBEMM BN ERERER (1 mA - 2sec) -
HERNBBSE ABEREAL oL -

HE e S TR NWRE240  BREAREANAZE > F
8% 3t R RL I PT  se 4k K AL 8 £ 2 8 9 w5 P (step-through latency » STL ) »
ERNBEZBGHEMANSHE (3008) 8 HBARLLTRERS
EH,

3. USSR R ERLERAERHEIHE
Xﬂﬁ%%ﬁ%%%n%%aﬁﬁiﬁ#%w@&%*ﬁﬁ;ﬂ%
Bz Bh—REBR—RLBHOSEETINR LRTHIFHSLE
B Gt  RATE (Fkl)  SHARAAZTIREERE - REYH



BUSFTFTHzABTLYRBRREYY - BTG HRERNS Faline- &

#9848 A1) 4 Fpiracetam » RN U MRS HRIE04ERT IR -

fe

AR B 42 gt - Scopolamine HBr (1 mg/kg » i.p.) #34RAT

30545 80%, p-Chloroamphetamine (2.5
mg/kg » i.p.) R HATI0N 4L RO .

%% 1218 ¥ B 4t | Cycloheximide (1.5 mg/kg » s.c.) 9&k 4% 3%

% >4 (17) °

AHXBATFTRBETZIRAMNEYE

g — 8 %
98 B
#AT 28

jump & vo

5. %

A
— A%

ABEURE TR EREZIANGRMETAISHLERKEMY Nk

BB HER—RABR—RBBANE FRRENRS
ZHRERBRA T B TFH2EHR (05406-07-08-09-1mA)
Pl BRARIPDZMBREA R THEE > 24K & flinch -
calization®¥ 2z TH B E™ .- 5488 +» T o H B MA L Fsaline

AEEBHNATRAZREFEH LY

LR TRE T ARRAEXARBFTHISHTLER KB K
SRR ZER - REB R —REBHBOOSSERITIHR - RSE

353 A SN BRI BB RV R4 R A2 E

g wi

6. 75

R RY RS HGMEREH ZHED

3 R 95% T BE 2, K 3 4 #1 pentobarbital 3% £ /) & B2 IR 55 K

Sab A S

RNE) B EZ AR TAISNLEE R AKpiad) BRI —A R —HAS

B B —RLBR—RLBIKO0S4E » B A E & pentobarbital ( 40




mg/kg i.p.) BRI i 04k A BLAEE B pentobarbitalik £ &1E & & 3 % &
w5f] (BEBR S 05R) > onset) B B &I R 4474 kﬂ%f'ﬂ_’éﬁﬁfi% WAE &
B F] (BEFBR BRI - sleep duration) - 2 & ¥ 88 42 B 4 Fsaline -

THAXREREHEIHE

EHFZHMERER "HHEHER L L E | (1-Opto-Varimex-3

Animal Activity Meter, Columbus, USA) » 2.4k X g4 REFRE BB 275

RIBRAISNLEE SR BI YA I EEEHEY - ARLORL TR EB

Z AR AISYHLE R ARMY N EYP— AR BB F—k

LRL—REBUSSHOBRBEANLRER - PHL TS  RELEF ik
5404807 o 118 12354 Fvehicle o '

8. &3t o #i
AFREE OB E Y R A2 $IE > 3 2L non-parametric methods
(Mann-Whiteny U-test) * 4 # M ;AKruskal-Wallis non-parametric one way
analysis » #3t3 \#ﬁifaﬁéﬁiﬁﬁ%ﬁ M PAEF00SEA T > Bl A
FHRUTA - BHEHT -  ETHRTHESGSIR TR DA RBRAS
Z #H 3  one-way ANOVA analysis #4743+ » 3 $AScheff's test 547 &
MZREZBEEME » APHEDINOOSIATH » BIRAF AT ES -




% 8X
=~ BHEHRR o

AR TR A SR bR AL R R KA R B K, 95% T B R B B A 10 g/ke
HBATRE BATAREFTAKBERDS SUNLBERALRyHEENE

HHE o

S RRIBTAARR SN ERERY U B R R OB LT R ARy K
Z H &

— B 5% » scopolamine & AT305 4L F > THEHRH QB LY

Heghi@ i f P MR (P<0.05) -

Z.Ffr 7= » p-chloroamphetamine 9| 8 T30 54844 F » T Bk $@
B WA 2 0 - kR AR R — R B R ke TS
p-chloroamphetamine 3% # -2 #& $y 3@ € 2 B M 45188 (P<0.001) ; Mkt
RANSHLEE ERY — RSB » RAMEMTEE (1 -2gke) T 3y
] % &prchloroamphetamine 3% 5 2 4k %) 19 @ % ¥ # 15 Fe gt -

%o B = AT~ » cycloheximide X 3l k44 A %) 88 F > T H B @minis T
Bl Z g « Nk FAKBRERY R CERERSY —RSBHE - RHWNME
FT#E (1~2 ghkg) T » ¥ & &p-chloroamphetamine 3% 5 2 % &) 1@ 8 32,
& FE B RS (P<0.05 ~ P<0.001) -

%o Bl w3 £ 7% > scopolamine N R A0 4L F - THHHh G LY
BAZEE - AR RAKBERYRISUNLHRERY —BE L E®
% - 4E#r1 g/lkg T & & scopolamine 3 # 2 4k $5 1@ 38 B ¥ % 45 HE 4% -




o) TP p-chloroamphetamine)?:\'allﬁi'ﬁﬁ'30‘;’}ﬁ%"f’ I HERR B e
B ERFZEGE - R F KA ERY B RILBE N0 1 gke
34 7T 2 % p-chloroamphetamine’ # 2 44 #) 32 ¥ 2 § 7 45 B gt (P<0.001)
MRk FRISHLERERY —EEMS RE - ER] gheT 0 T s
p-chloroamphetamine 3% 4 2 4% $y 1@ i 2 B @ 47 e (P<0.001) -

4o B 75 P 5% » cycloheximide A a4k 4 L% & F > TH FH B E T
Bl z fEgg- ok AKMERY — B RIABE FRMEMRIECL
1g/kg)F » 34T &k & cycloheximide 3t # = 4% 8@ & 2.8 ¥ B B 4% (P<0.05 »
P<0.001) ; fiXokibF A9S%L B R — B R A RE > R ghg
F » 7 e #cycloheximide ¥ B Z # $h i@ & 3L 1% § B Mg

o B £ A7 5 » scopolamine* B SR AT304-48 4 F » THEHHR@FE
BIF 2 G o AR E KB ERY L ANRIEEAISH LB ERY — 8
EML 8% 0 RMAMETRIE (00101 gkg) F » #T 2 &scopolamine
HRzAHER ST HFER (P01 - P<0.001) -

4o B NPT 0 p-chloroampﬁetanﬁne%@ilﬁiﬁﬁ?o%ﬁ%—? » W] Bk $h e
BETHAFIEGR - NRORAKRERG RS RBRAISHLERER
WoBERBEBREL - RHRMETEE (00101 gkg) T » BT HEp-
chloroamphetamine 3% # 2 4% $5 1@ i} 4 § 45 He g2 (P<0.01 ~ P<0.001) -

4o B JLFF 5 + cycloheximide N 9l 6k L2 A F » T Bk S L s T
BZHG - RN AKBER - BERHLBE > RANECHE
(0.01 ~ 0.1 g/kg) TF » 34T sk Fcycloheximide3f 2 Fyi@ @ L XA
3% (P<0.01-P<0.001) ; M7 ekt ROS%L B ERY B RIML B -
R ieFTElE (0.01 ~ 0.1 gkg) F » 7 T gk #cycloheximide 3% 4 2 4 &)
@& e E B st (P<0.05 ~ P<0.001) -

Z N BERAARISUNLERERYHEARLLAR EAEE T2 H R %




A

xR T NRBRAKRRERY RISU LR E R RS — k5
RERKL BT HRAAE TR % F 2 finch B M 3% & & jump/vocalization
ZRBRERETAMSERELER (P>0.05) -

a

W RN RRAKRISNLEBEERYH AR S SI K TNA LB G
Z W

WRZAT 0 NRBFAKBERD HI5% L BB ERY (1 2gke)

~REBHE HARBTHRTARERGEN  REL M ESEHE2
£2F (PF0.05) - NohibF AKBERY XIS%LERERY (1 2gke)
—R&ER > 7 AscopolamineE H A G A B TAM T2 HER G » &2
EFEMERBEZER (P>0.05) « okt AKEERY H95%2 B

e

(1~2g/kg) —Z&& & » »4t M p-chloroamphetaminett # X & &,

ETANRTZAERGHN  AEFQMESBEEZ LR (P>0.05) -
WREM  NRIbR ALK R R R95% B K i (0.1 1 g/kg)

—~ A A

HRE O HAASTULTREEBYH > RE ¥ kS 525

EZER (P>0.05) o Xokibk Ak ERY £95% 2 8m LB (0.1~ 1
ghkg) —B R AL 8 > » 4 A scopolaminets # X & & & THRTZHES

YR

REFARERBAEZZR (P>0.05) » xokibF KB ERY

RO%LmRERY (01 -1 ghg) —BEBLH - » 4 A p-
chloroamphetaminef4 #f K 6 A B KT LA E B YNBA  AEF AN B

S8%2

ok
gkg) =
3 m AR
0.1 g/kg)

£E (P>0.05) -

BT IR » NERM T R KR K B4 $,95% 2 B4 3 Bl (0.01 - 0.1
HRMLEE  HXAEEHRTNAEB G » BIE 4 P
ZEFR (P>0.05) « NeksbFAABRERY A E L H (0.01 -
» 4 M scopolaminett $+ X & 8 £ E 23 T 2 89 EHGER &

10




E¥afafEtz 2R (P>0.05) 2%t A% L EREARYR
0.1 g/kg—B KB4 8 » #4f B scopolaminets » TR RH# A& AL £ T HiK
FTZRERGERM (P<0.05) ° NokibRAKRERY K95% L 848 E A
4 (0.01~ 0.1 gkg) — 8 FHgss 8 » #4f B p-chloroamphetaminef4 ¥ X &
AETHRTZATHYGRMN AEF A EHE2 £ (P>0.05) -

E N K $,.95% B 3 B4 Hpentobarbital 35 51 B B ER 55 ] 2

R BFAR  XRT AR ERY RISHLERERY (1~ 2gkg)
—R & B% > Hpentobarbital FH D LR ZARLFHAFEWNN ALY
Mt EBEEZ ER (P>0.05) - XNRBFAKBERD RISNLERE
B (1-2gkg) —BRAALEEL i%pentobarbital%?%‘*l‘ RAE R 2 AT b B
FERFHNR  REYaMESBEE2 LR (P>005) - xhFhika
KB BIS%LERERY (1-2g/kg) —BEH#7% - #pentobarbital
BHDAMRIAKFRAFNANE  AELFaMESEEIZ 2R -

R N RAKRISNLERERMHARLAZEH T ZLYE -

o+ AT 0 AR T AR ERY 9% L EERERY (1~ 2gks)
—RGBR O HARAZEHEZIHR AL EMEREAF 2 ER -

ol — AT Ak R AAKRERY RSN LR ERY (1-2g/ke)
—HEPLBEE HAR BB I G2 R A E Uit Bt LR

o B+ AT NSRRI ERAKRERY RS%LEREERY (1-2g/ke)
AR BEE HASABREY E2 R A E At 8BS £ o
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CEFRGETHFERIERERREY B S ER P REL
EAXETER BMRS R ZARMELRITHE
FHEREF~ LERR LB CRE BERALE RS EmEL  F b
BEREBZ LRARRLBHERTERERLE BB -
FRERXBTRBFRAHEN - ARBEF R P OB Ak g LA
REZARN O Bk R R AR IR KI5 LR A
R BB B2 R R REH N RIE R ALK RISK Lt s
# (scopolamine * p-chloroamphetamine & cycloheximide ) g2
BERZHER -

BBl A RT SREEREE Pr & AR (acquisition) - % $ B
(consolidation) A& 3218 & 3, (retrieval) - Dentsh# L35 8 > RNB T
& > cholinergic X 8 14 X_#= i B $facetylcholine 2 S i 38 fu » B/ B3k 37,
R R RAR AR RS ERAREZIALY By T
cholinergic system# £ B e KBR Y ' AEH FLET2 WAL - NiEL
ERE - FF ?ﬁcholinergig'systemz&?&ﬁﬂ&-ﬂ’ FBHET g Y
& %37 2 g Blarecoline & 27 B2 4 choline lecithindg =] 3% 3% & B 20 0% >
iy B #p 4] & scopolamine A] F MR L T 2z #A® - T A8 £ a
scopolaminef% » =T 4% /i P cortex ~ hippocampus ~ striatum % & 3K acetylcholine
HR BB » K {&cholinergic systemZ &4 » i % 2 B in g g OO , At
R DIRAT 1% $Lscopolamine » FRT 4548 A & 84 A FXRGEFR » 2
BRARR BT 2 Y #1582 F cholinergic systemZ S 8L o »yek & ALK
MERGIS — KB B > Hscopolamine i H 2 B E R Z s A Y &%
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RNk ANSNLERERYEN KR ET(2gkg) B REEHR -
Kok ALK RIS% L B R R R — W RS B FENKMET (1
g/kg) #fscopolamineF#H 2 L E R F R RB AL EMR - ENE=BEH
BB NREFTAKRISNLERAZRY A HNTRE (0.01-0.1gkg)
F #scopolamine3f £ 2 4 ¥ M AF g3 Lot £4EA -

HR > Tieserotonink HA RS2 B2 HTAEN T > ARADE
gz A &9 o p-Chloroamphetamine % serotoninf® H {2 i 3 » &4 P
#@serotoninP 48 Z S 2 F M RIRABRATHEEAR LA SR
AF TV AR AT 3% $Lp-chloroamphetamine » T4 R G BARAEZHY
B S E TR BT 2 YR FBE EserotoninfP B A% Z S8 -
Aok R95% T 85 4n K B — k4 8 74 > 3 p-chloroamphetamine 3% & %
SRR ERS/ER  AXNRTAKBRERDENXBET (2
gkg) HAKEHR - N—BRFLEL  NhbFLARERY RHER
178 & (0.1 ~1g/kg) F #fp-chloroamphetamine$$ % 2 % B M43 B aeiy H oL
R @Ak x%%cﬁﬂﬁm%§ﬁkmﬁTUym)%£&%
WA - ERNEBREHEE > NRIBRAKRISHLERERY KR
TE & (0.01~0.1 g/kg) 'Fi‘d'pfchloroamphetamine'é‘%’gi‘i%gﬁﬁﬁ%ﬁ@
RAEA/EA -

R AR EZEREMEEIHBEL  BOEASKE -2 F2H
% » Bb& & 4 A4 # £ 4o cycloheximide - anisomycin * puromycin% 34
BEARNEERERED B4 A E S KA A HBcycloheximideds 5
TR R E Bt o A E A DISIE 3 ) 4% Reycloheximide » IR T 4548 K & &,
EAEIRGEN > EREREORSR  BEXRRRABREEZ AT OA
ZEH e Nk FAKAISNLERERY N —RB RS RENTHE
(1-~2gkg) F#HcycloheximidesSH 2 et BB Mg A E4 A - A —
BRELRE > XRBTRABERD AR TEE (011 ghg) TH
cycloheximide 5 2 e R EIRE Bl £ A © Ak T AI%LEE
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RERPERRBET (1gkg) BRAEHR - ENE-BRFLBIHE
NERBR ALK BRIS% L R ERY R HN TR E (0.01 ~0.1 ghkg) T4
cyclohe imide%%}i%&‘ﬁi@?ﬁﬁﬂ]%&%ﬁm °

#5b BARORGECREERBY » ARZAALENT - BEZ

FAKAREBRY RISNHCEBMERYWEFBET > Fh—ke
B~ BRI B K8 A4 B $pentobarbital 3% HBE IR 2 e 44 B B B 4%
BREHYAEE - EARABERT L Aok A KRISY% 2 B B R
MREFARET > TR —RLE - ~BEPL B _BRUL B RYE
ABRZEBBREAHE - ENERTHUTHEZAGHFMTRE » Ak b A,
KEPDNLEFRERPAETRET » R — RSB - — @GR 8EH -
ﬁ%ﬁﬁﬁ%%’ﬁxﬁgkﬁ%ﬂﬁﬂﬁT%i%@ﬁmiwﬁﬁgﬁ
A scopolaminet® * X RN B EMM T AEBGHR - BA SR E KR
95% T B8 3 F 4y 6 A p-chloroamphetamine 2 X A & TH XK FTH T B G
R 0 R RASK LB ERY — B RML B RIEEA QNS T A
THEFGFMZ/4ER -

ERF LA R4 > cycloheximide B WP ERBRZI/AR » T
&4 5-H .A& 5-HT, 3 % % 3# fw serotonergic system X &£ » 3 B % (45
cholinergic system FERAABEYCD ;A A2 PR 0 %3 B AR septum
& 2 serotonergic neurons ¥ &2 hippocampus & cholinergic neurons 2 4/

@) % serotonergic neurons 7% L5¥ » hippocampus & cholinergic neurons

acetylcholine SR ABBE V™ - MAX G AL B Fa2mE > il
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hippocampus & cholinergic neurons & serotonergic neurons Z % &2 @ o gt
WHRE XhbFAKR 5% EEEXRMH scopolamine ~ p-
chloroamphetamine %% 2 % 8 R 3 M4 & cycloheximide ## 2 X E E
Mg B EER R XNRBTAKR SHLBAERYAEL TN
Mut 2 4k A A8 BT 45 SIS 1K serotonergic system % & & 3% 3% protein
synthesis # Bl » % 78 81 3% 3% ¥ 4& cholinergic system 2 EHEA M °

GEMRER  BRARBFIARR -~RLE - —BRNLER -4
s EREEAFREABIMER 0 L& E scopolamine ~ p-
chloroamphetamine 3% % ¥ #4#f 4t & cycloheximide ¥ is ¥ B R4t
Z AR BHE T EeEAN  EFHUNhibFARERGE AR
3 ABBALEGMRELHA  SHARRAK  ARAAE - AR
HELE SR FAAEE 2 TEMRMBIK serotonergic system 2 F 1L
% 3% % protein synthesis & il * 5 75 £13% 3% P 48 cholinérgic system Z Z £ H
Mo Rk ERAFREMHT  RF-AFATHANEDRRIYEH
Bt REA A FARE BANEHERERIRAE  HAXLBEE
FEmAzEegERRA4E% AT RASHHSERFZAARE &
ARAMEEEHAE  SHEFBRUFARMRZIEH ~XEHNE -2 Y
RAFEED RZFCARNLEEFERAREZENED Ax
WMEAEZRAANEE FTEMRZIEBREERE - 2HEBTHRITESE
TR - '

15




5~ SRR

T RTRERE > XRIEH AR R R RI5% B K R & B B
F (2g/kg) ﬁd‘scopolramj-ne * p-chloroamphetamine 3§ # 2 2 ¥ # 12 B 52
ﬁcyclohexi-lﬁid-t-a%%%i‘z'éa'ﬁ, PRSI A N EHR -

S TR RE Nk R KR IY% T B KR % -
chlgroamphetamine 3% % 2 2 ¥ @ 12 4% & cycloheximide 3% % 2 2 1% ¥
Bl Borer 45 A R A BE - M Hscopolaminedh 5 2 & B 4843 Mgz Al 48
PABE (1 g/kg) FHEAEA o £ ¥ Aok Ak %5 & 95%
LEBRERYZHREE -

E~ AR GRESL NRIET AKRISU LB E R R ATH
T % scopolamine ~ p-chloroamphetamine 3% % 2 @ ¥ % /3 2 &
cycloheximide3% % % 32.1% ¥ B Ry Ru 4R - £+ Xekib® ik
BERMEISUHLERERDZ K RAE -

WrRN R R A K A 95% G OB % B4 # scopolamine p-
chloroamphetamine 3% % X % ¥ # 4% B % & cycloheximide 3 5 2 22.4% ¥
BB R EEA » ¥ oxokib g Ak R R Y R95% 2, B i
BRBRRE A RBRLEFMAELN S SLAFAE 2
B ARAE

ARRAARG—RGHR - —BEMLER - BENLSE > SR Ay

B RAARER © 22 % scopolamine p-chloroamphetamine 3% % % ¥ 5

gt Rcycloheximide % # 218 S B a2 4 7 » BREZ2Vwitai

i |

RITE AR R — RS HE —EBRMLEZ_BEHRLE YT s

PEREREBTERE - MARERE BRI A RR T BT
2 f¥ & serotonergic system &% & 3% & protein synthesis# Bf + 3 7F
3% §& ¥ #&cholinergic system«i}‘ﬂi%‘ B e
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300 r

* Xk

Step-through latency (sec)
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L
(12)
= = =
0
VEH  VEH 001 01 001 01 (gke)
LW, LW,
CXM 1.5 mgke

B kiR ALk (LWy) 5% 8 (LWe) RERY B RMLHRE
# #oycloheximide (CXM) #H#RH OB RETERRIPE -
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oo AR ALK (LWa) %95% 288 (LW) s 548 A S5 7 5%
REBE T ZHBP B E

Tm MM

RE R B4

&

&) mm (mA) ) (mA)

— R VEH 0.75% 0.03 0.88+ 0.01
LWy ] 0.74% 0.02 0.87+ 0.01

2 0.78% 0.02 0.88+ 0.01

LWg 1 0.79% 0.02 0.88% 0.01

2 0.75% 0.03 0.86+ 0.01

— i VEH 0.75+ 0.02 0.86+ 0.01
LWy 0.1 0.79% 0.03 0.88% 0.01

o 0.77+ 0.04 0.89+ 0.02

LW 0.1 0.76 0.04 0.88+ 0.01

1 0.77+ 0.04 0.87% 0.01

it VEH 0.75% 0.01 0.88% 0.02
LWy 0.01 0.77% 0.02 0.88+ 0.01

0.1 0.79+ 0.01 0.87+ 0.01

LWg 0.01 0.78+ 0.03 0.89% 0.01

0.1 0.79+ 0.02 0.87% 0.01

The resu‘lt are expressed as mean+S.E, N=6,
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Rz~ ANk E AR (LWy) R95%C 88 (LWe) EEYy—REBH KR
EEHBTRALTHEHRIBE

4 My B E EESTE L B ¥ 7 & B R
(g/kg) (#)
VEH = VEH 8.95+0.67
LWy 1 9.70+1.84
2 13.00+1.09
LWk 1 10.27+1.10
2 12.85+1.35
VEH SCOP 11.98+1.77
LWy 1 SCOP 7.86+1.00
2 SCOP 10.18+1.80
LWe 1 SCOP 10.78%1.65
2 SCOP 10.74+1.12
VEH PCA 9.57+1.00
LWy 1 PCA 8.23+2.99
2 PCA . 7.77+0.60
LWe 1 PCA 9.23+1.22
2 | PCA 6.5810.54

The result are expressed as meantS.E. N=8.

31




£2 w2 sk (LWy) $95% 28 (LWe) ¥ —B &L 8y
AABEMNETRATHYHH2 e

ﬁ% ok 4 BIARAT A o G R
(g/kg) ()
VEH ' VEH 8.95+0.67
LWy 0.1 16.3343.25
1 9.11+1.41
LW; 0.1 13.2042.30
1 0.28+1.03
VEH | scop 11.98+1.77
LWy 0.1 SCOP 18.324£2.67
' 1 SCOP 11.8641.49
LWg 0.1 SCOpr 25.731+4 .83
1 SCOP 14.32"_:1.63
VEH PCA 9.57+1.00
LWy 0.1 PCA ~9.0940.89
1 PCA " 19.161+4.40
LWg 0.1 PCA 11.12+1.30
1 . PCA 15.6143.73

The result are expressed as mean+S.E. N=§.
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£ kg ALK (LWy) 295%Z8 (LWe) ¥R —BRLEY
XEEEHNKTARAERGHHZBE

By Vil DI 4R AT Bl BA % 4 B R
(g/ke) ()
VEH ' . VEH 8.95+0.67
LWy 0.01 16.0412.67
0.1 17.64+1.87
LWe 0.01 16.2043.79
0.1 11.69+0.90
VEH SCOP 11.98+1.77
LWy 001 SCOP 15.1042.55
0.1 SCOP 24.1844.69
LWg 0.01 SCOP 8.213:0.87
0.1 SCOP 28.78%5.16%
VEH PCA - 9.5741.00
LWy 0.01 PCA 23.18+4.00
0.1 PCA - 12.94+1.12
LWg 0.01 PCA 8.4310.72
0.1 PCA 14.6542.88

The result are expressed as meantS.E. N=8. * P<0.05 compared with VEH/SCOP group.
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5 ARBE ALK ( LWy) #95% 28 (LWg) 4 % B4 #pentobarbital

SRR BE o

#ﬁ%%ﬁi B BE  ERARLEN RS
(g/kg) (72) (%)

—~%|  VEH 6.06+0.75 16.44+1.28
LWy ] 4.9110.51 26.91+3.58

2 5.60+0.91 19.18+2.99

LWe 1 5.62+0.73 29.86+6.20

2 6.09+1.27 29.99+4.74

—~i@  VEH 5.38+0.65 15.57+1.32
LWy 0.1 4.6240.22 26.26+4.84

1 4.54+0.33 29.50+3.89

LWg 0.1 4.5140.52 32.7745.06

1 3.70+0.20 33.0946.56

= VEH 4.77£0.61 14.94+0.92
LWy 0.01 3.87+0.24 29.19+2.13

0.1 3.41+0.23 28.7615.70

LWg 0.01 3.44+0.33 23.13+6.14

0.1 3.07+0.19 22.80+1.92

The resplt are expressed as meantS.E. N=6.
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