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The facilitating effects of Liu-Wei-Di-Huang-Wan on learning and memory
in rats
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Nk EAE BT ~ LWER L B BERARE Rk E AR X
B TEE BEARS  HRE - BREEMTER R TLERTEEA -
Bt > KB RAF Nk E AR KR 959 LB Ry A R4 0 R ER B2 Y R E
RFF ANk T AR AK R 9% ¢824 b4 ¥ % 4% ( scopolamine ~ p-
chloroamphetamine & cycloheximide) AAE#2 LR wlEEs2 R A BAK
HRBTRTIIXRBESHTHERE TR RGBUNEREZE » RLAARS
WA ESHERERBMEZAE

— R8I > Nk E KR ERM A DU ERERMHREETF (2
g/kg )¥f scopolamine~ p-chloroamphetamine 3% 2 % 8 % 13 #: & cycloheximide
FPEZBEEARSANENA - N —BRELES > NRibF KA WL EE
T E B ¥ p-chloroamphetamine 3542 % 5 #1542 & cycloheximide ##2%
REBEERU SRR ARBEE - MY scopolanine 42 2 B R FEaAERN KE|
E (1 g/kg) FTHEMER - £_BEELEE > NokibFE KR DU ERIERY
R & F ¥ scopolamine ~ p-chloroamphetamine 3% %% 2 % 8 EIFE g &
cycloheximide #H#HZ B EEBEY AU E/ER - AP Ah—R&%E - —BEH
SRR ERISE > Nk E KR ERY R 5% L EE E R Z A FAAE o

BAMEER BTN EAR S —RGE - —ARPLER B RRBLE
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12: BAa# K45 1ER » H#t&E scopolamine ~ p-chloroamphetamine %% %y
1FMEst & cycloheximide 4 c B BB a2 1R - AL Yo EBRAM & “P

,\“*itb KR ERY A DU CELREBRYZ AR E 5 B Bl B R

filfa > B RME > HEMME mEAES2E BRI /FRAME E T4

1 [%K serotonergic system Z /&M &3¥%7& protein synthesis A > 7 irsaigas

+#& cholinergic system Z7&MA R o

MgEss) © ook AL~ B E e - e EE R E

ABSTRACT

Liu-Wei-Di-Huang-Wan (><wkitgA) belongs to “Tonifying formulas (7%
#%®) ” 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 investigate 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-
1nduced 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 by water or 95%
alcohol at any dosage attenuated the scopolamine-induced and the p-
chloroamphetamine-induced acquisition impairment, and cycloheximide-
1induced memory storage impairment.

From our present data, i1t suggested Liu-Wei-Di-Huang-Wan extracted by
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water or 95% alcohol at any dosage attenuated the scopolamine-induced and
the p-chloroamphetamine-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. Furthermore, 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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RAEZAGTCESENLFL FELFATLLEDIY > FERRESHETEZ
%m,%ﬁ%%ﬁm*ﬁ%é&%&%h% HAGRE - A ITARFESE
PE ARSHEE ORUALE BAWAFAEIAORRLE BEOAFA 1 A®
W2 F o R RE 0 BIRHEFRREZINS  BAESBRERNRAREZ T
F o 4ot BABORE B H B R X BHUE A2 E B A 1 B HRAR 0 455 %—L
e ie R R A2 E 2y EkiesF ﬁﬁﬁaﬂiﬁ% i~ BEAZ R R R
ko

LU AR IR BN E 2 14 A 1970 F2 1994 52 832 ~ A 3E ~
HACE ZHE Q?é\—ﬁ—f’ﬁ SR HTEBIWR 0 KRBT rmE(E5E > P2 EHE
B (acquisition) ~ @1&% Bl (consoldation) A eieF 8. (retrieval ) s miginEZ
TR B o) R ¥ 4B 05 Pl 0 XFT > A 43 #7201 (short-term memory) ~ ¥+ #3218
(intermediate-term memory) & & #3224&(long—term memory) = {Ee5#a" - & 1971
F Deutsh J. A Z#F K E45d » W& B 44 > cholinergic RAEE X 4o fo i ¥
acetylcholine ZBURME3gA0 » B M BHBEEH AR 5 12 E BUR M FAR R [BBRET
BRA TS24 dbsE T cholinergic system ££ B3 EH KB F
HEEINBEEENAG NLEFEREE—FME cholinergic system X ZKLE|
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BIph| B2 E B2 B8 R #os | arecol ine A ATEE4 choline ~ lecithip
¥ 3384 8 e ts 0 M EHpHI B scopolamine B A rAsL B ez ERY ) A2y
R AR AR ZIBE NI AFIARET BT I LA 2SRy
%ri(4) ~(5)

WRERBRZERAES A ANEL > MLTRETHBLENLARE  BF
R R BELFTYERARBRANHE 4B (cognitive enhancer) - #£3,
S OB 2RI IRE 0 K2 4 m Nootropics ~ Vasodilators & Metabolic
enhancers ~ Psychostimulants ~ Cholinergic agents ~ Biogenic amines drugs
& Neuropeptides % + #f - Vasodilators A& Metabolic enhancers +v
dihydroergotoxine > ¥ 4t #iaERE - b F | a2 R a  RAH T
RS RE R EERIE A B E A% 5 H& » Cholinergic agents ~ Biogenic amines
drugs & Neuropeptides ¥ =#8 > ¥ S IEL B B2 HMBEAREMFZEL T
Rt HAREREZESE  RNAF BT EYHREEZHERER® - 20
Nootropics #8# 440 : piracetam % > # 1972 %+ Giurgea $#2 8 » HF EBpise
BEBE  REMANTABED  HEELE B2 MESRENEHLY:
BHEgt > A NS RAEBRERMRAEY - REA I HA TEMBZH RS
BIERPEERL > B A &R 7 87 BIMEA e REBEFRIE 824 -

FTEFRARR LT EZALETBARAERY EN BRI GERRRFATBIZR
o ERFHD2 REEBALUEERY  ARBYENERETRTE - TBYH
PEFRFEZBARE LS LARAEMN AL » ELUREIES R IRIE » Bk 3
VRS ENIRAR AL R BS AR T A, 0 AR H BEIP M B A K § R R AR - F4 B bigfT
FAR > BKRBRAEEN T B EREFREEAIREL GBI FETH -

Fog EFAM AR PZIRRRA= —XFHRBE BAIMAMBER
—REBEAE > B4t ffAMBA RS EK mEFREAGERIIRE
Bz —F  ARARE BELFEYZHH T FEFETEBIZIANTEESZ
t+ 5 FARFERAEZREY S FUFSE - BEFAE - BERGEFFE2ER
FRAEY B EERTBRARIBFEAESTF R BHRS WAL
ZARRFIETHAR AT EPE - LEE LB B FEBRARE %
AT s AT RBSBBEEFEAR AL  LRERLEHSZMTEMESAE * K%
BRRR -~ EIBEE KRS R IBAF K AL c AR Z BEBE P BB AR EL
BEREERFEIZERID D mbr g2 P RIsERESAGAFHN > B
FHMEEENZHREBEY - AR RTINS ERER ) XK F AR
WP HOBENZIAER BRpRE (bx P B8 X224 1994)
ZHEEE AR TR EREEZARA Y . Xk FAHL T EAE
A1 B s 2R R AR kT AIRK 3K 9596 TEFIE 4 ek 48
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ke E R E (passive avoidance learning) RISk AdkK K 95
04 Bz a4l ¥ 84 (scopolamine ~ p-chloroamphetamine & cycloheximide) At
Sz 2 HNRESRZIER | FRARS BRI TRIIIZTRAES TN (85
) REERSG | RGRBABRELE CERER ) RLFARAEHUEHE
# R ERHEEIRAT -

5 AR

-~ BREY
REEE WX A Sprague-Dawley s X & (B &4 200~250 g) & ICR /I
A (BEY 20~25 g) FIAAETHEN SN BELFAE 231 1C » BEHRK
12 /5855 12 /) veeg (08:00 2% ~ 20:00 #58% ) » RMEARFIRA| -
=~ FEREH
ATRATANR T AL AREM  SEBRPET  ETHEEFWT
1. 3hbE A% 44 % F 4 Mk Rehmannia glutinosa LIBOSCH. &4
BIRRAR o
2. BEBIEIEF S FAMWIEE Alisma orientalis (SAM. ) JUZEP. &4
HIRME o
3. XA SIAFEARARE Poria cocos (SCHW. ) WOLF #4244 4% -
4 WEREALREH S FAEMLEYE Cornus officinalis SIEB. et
ZUCC. H3 i R o
SLWBEALHEMNS FAMMER Dioscorea opposita THUNB. &9 2£1EAR

X2
& o

6. AR ALRM S FAMMAIF Paconia suffruticosa ANDR. & 3%
RA
AN L TREMIR T B Blanis (Pubd FEF KX LK
F oL FE=8:3:3:4:4:3) % HYLERKZHZ KL S0CTE
FARER T~ TR FRAW/ N SHBUR o SIRRIREEILIRE 0 BPAF R
A 95% L EE RAKARZEERY) o
=Ry E
1. &Mk
HENvkibE AL 9D LB R AR ERY » A S d O RIZEL IR KK
R BEWE T2/, sk P HEETHEA 0 K Litchfield and Wilcoxon K,
Fik, RKIFEETREHHW—FRTHBEREL 95 % T1ER -
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2. # B QL E R E

AERAER "#WEH@er$ Y (passive avoidance) RERIEK E
(Muromachi Kikai Co. Ltd. Japan) > st B 5 @3y @ BEss (Shuttle
Box) #&—& v EMFIsRAEERN=E (48x 20x 30cn) w94 F AL
#E# % (MCU -101 Controller » Muromachi Kikai Co. Ltd. Japan); #
FREEREL  WHERAXN_FEZHEF—FTEFE— 20V EBE - %
FEAN_FE AR T » PUPIFZES s MATRTEL » Ll X
RENAT > FISFHEARFT  UAKBRAL I HNEAREL  HEUMATHR -

e 2 E IR FHEBZ KB BEART 0 BIEFBEARF] 0 44
REAEANEERL > MERF] > A ERBAER (1 mA > 2sec)  FE 4
BIEOF BAERBAR  FEELRE -

eSO B S TR H AL 24 ) BRAKABEAET 0 B
LRI S RBAHEZHYRE (step-through latency » STL) -
ST MG AN b 448 (300 #£) 85> Bl KR X LB inEAe

J:E_,J—»(M)
3. HF kL R BEEsmE 2 L8
REBIEZ kb A PhTEERAMIY > @RI —B R AL B2

Wi —REBR—RLEIE 60 24ERTIR - BT H5LE Eatiy
BOER - RATE (Fik 1) SSB RKBEAAETZFYEHH - RIEHRALT
Tz FHLR Ry E  mETaHBaR 4T saline - ¥ B8]
#F piracetam » # 0 BR #4% 90 H-48EATIIER -

%352 H 154 Scopolamine HBr (1 mg/kg @ i.p. ) #34kaT 30
n4gen 5 pChloroamphetamine (2.5 mg/kg @ i.p. ) ##4kaT 30 &
éﬁé{.\zg_“‘”

HE 8 Bl st - Cycloheximide (1.5 mg/kg > s.c. ) 3l4k4g 3% %
(1D

4. &Tk?ﬁt&*ﬂ%/ﬁﬁﬁﬁ TZ}%A{'J/%E ?/ ]

R BLORRS T RE B EZ kb & U DT EE R ARG - NEE—
B BEEZ G —REER—REEE 60 o4 FRARENHKEE
BREZETEERAT & THxER (0.5-0.6-0.7-0.8-0.9~1mA)
AT 28T RO BRI 2 MRS L EREE eskR & flinch
jump % vocalization Bz EREEY - Hm 8 & TaHRMR LT
saline o

. HRBETH M TNATHFEFHZBE
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RBZ DR TR B FEZ o kit m i 900 LEESkoKfadddy » Wi —
B BB RE—REBER—REBEIE 60 24ERTIG  BRBRY
R 30 PIARERIE R LAE RS 0 BRI INREAR 24 /NEFIE Z R R EAZ BAE
YRR LTS R RS HEE S 2B EY
6. FxukME AL 90% L EZ Sk a4 ¥t pentobarbital 345 ) B BEER ] 2 &
REEBIEZ Nk F A DR EE kAt - SR — B R BB
ik — REBR—RLETE 60 542 > BEAEE ST pentobarbital (40 mg/kg »
1.p. ) ¥RE 36 204% B FEREE 44 pentobarbital 74 2 #9iF R 4174 %k &4 85 Fa) (e
BR35 4505 R > onset) R B #IER SN X 05F] £ E1E R AHKAR 6985 (BEER
BFfa] » sleep duration) - Z & #8444 F saline »
THRABFEHEZILE
EEEzRELE R HmEH TR L% E  (1-Opto-Varimex-3 Animal
Activity Meter, Columbus, USA) ° 24k K B & O RA T RE &l &2 X%
W AL %L EE R AKFIN R Z EA AEHRE - KREURET AR E =
Z kiR A SN EE R KR AR BR BB RE RS
R — RGBT OO NEEBMANLEEN - BPRdEes BB LBHINHO
4819 o #1834 3448F vehicle o
8. it
REEBM OB L Y R EAFIFZ EIE ¥ non-parametric methods
(Mann-Whiteny /Ftest): &#afa ik Kruskal-Wallis non-parametric one
way analysis’ &3t EMEZE28EEM - L PA/)H0.05 sAFaF>
AIRAFSRITER - B EH T - £ETHHUTAZFYFHAE R HMERX
ERPTiF 2 S35 0 384 one-way ANOVA analysis #4743t 3£ 84 Scheff’s test
S EMEREZEEEMN > U PEIDN0.00 LA TFEF » RISBAR ST ER -

£ER

—~ BMEM R
JNR TR TR ML AR B ERY &, 5% L ERRERM AR 10 g/kg 35
ERTHEL 0 BTARME KR ERY K 5% CEURERYI £ EEFM
s Nk ALK R 9% LER R B A Ak B 2 Y R EMESH H L BB
4o 8 —FR o~ » scopolamine 34k AT 30 484 F 0 THEm e
132 ke ook ibg UK BB — kD #1507 12 g/kg 37T 2. & scopolamine
Rz e e R RS Ege (P<.05 ~ P<0.01) 5 mosskibig AL 95% 2 BF4R 3
B — R 8I% 17 2 g/kg FT 8% scopolamine 42 4k @ we E R 1T
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et (P<0.05) -

4o & —FfF 7~ » p-chloroamphetamine #34kAT 30 7484F > TH 454k & m
w2 W AT 2 gk o vk E ALK ERY —REEEL > EN 2 g/kg TERE p-
chloroamphetamine 3% %% #% 8@ % 4 7 13 F5at (P<0. 001 )5 M 7okt AL 95%
LEE BRI — RGBS > ApEaElE (12 gkg) T HTHE p-
chloroamphetamine ¥4 2 4% $/1@ % 2 F & 1548 o

4o B ZFr5+ > cycloheximide M 3&R1% L4 F 0 TH S0 E B R E
Z [t kb ALK K BRAY , LEEAR B — RS BIS R MEAT R (] S
2 g/kg) F 0 ¥ T & p-chloroamphetamine 3% 2 4% 832 o (& X B 6z

(P<0. 05 ~ P<0.001 ) -

4o B W R 0 scopolamine AR AT 30 484 F o B R m g D
132 EHE o Nk KR BB K, 95% LESR A BR Y — B R EAL B4 o E0 ]
g/kg 7] X & scopolamine #4524k Bhim ey 2 H B 415 et o

4o B BLAT5 0 p-chloroamphetamine # 34k AT 30 2484 F > =484 &HE
AR T2 R o AR ALK B — AR 0 1 0.1 1 g/ke B
<[ ¢ & p-chloroamphetamine ¥4 2 4% &= @ £ F #1314 (P<0.001) 5 Mmook
g i PUhLEERERM—BRIALEL N 1 gkg T THE p-
chloroamphetamine %% % #% i@ % 2 4 % 13 feat (P<0. 001 ) -

4o 8] < AFo® 0 cycloheximide #A3I4R1E L% 4T 0 TH e @w R EE
Z [E5k o NRHLE KA E R — B RS BE - RHMMEERIE (0.1-1 g/kg)
F 37T 2% cycloheximide ¥4 2 4k gy i@ w2e 18 ¥ B FEag (P<0. 05+P<0. 001 ) 5
Mmook E A DU CEFRERY —BRIALEL PN 1 gkg T THE
cycloheximide ¥ %5 2 4% 8312 %t 2018 £ Bl a5k

4o 8 LR+ scopolamine A4k AT 30 24E4A T THBERSHEVBE TR
HFZ R o SNk E KR EBRY o kb F A 95h LA R B — B R AR 4
& RmEfrElE (0.01+0.1 g/kg) TF 0 37T 2 & scopolamine %45 AKX B)
@2 0 43 R (P<0. 01 ~ P<0.001) -

4o B N\ A7 0 p-chloroamphetamine #34kAT 30 2484 F » 1 FHis 4k EhE
B2 Y EIF 2 FaR o S kiR AUKAR BB R kit E AL 95% L ERRE 2L B — i
EHRsb e RmmMEA 2 E(0.01+0. 1 g¢/kg)F 37T 2L & p-chloroamphetamine
PHa 2z akEm R Y 3R (P<0. 01 ~ P<0.001) -

4o B AUAR ST 0 cycloheximide #3414 %4 F 0 TTH e AR EE
Z [EHE o NRMF AR B KBRS BIE o R A E (0.01-0.1
g/kg) F o ¥ & cycloheximide #4824 E@wlg®E B &5 (P<0. 01 ~
P<0.001) 5 moxwkibsg i 95 LEF MR B — B R AL 1L - TRMWMEMEHE
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(0.01~0.1 g/kg) T » JFT & & cycloheximide %4 X A4 &)@ igk e 18 % Bl st
(P<0. 05 ~ P<0. 001) ¢
= s NRME KR DU EREBRMPFRBLEARARN T RBEETIRMNEDE

dok — AT 0 NTRMLE AKAEE R K, 90U LERHL R AR Iy — RSB R ik
gy > WRBAET R Tx flinch RE%E & junp/vocalization Z &
ﬁg§§ﬁi#éﬁﬁiﬁﬁ% cz 28 (P>0.05)-
s ANRHEAKR DN LEERERMFARE TR TRATFEFRIZBE

4ok AT 0 ANBRHGE AUKAR FE B 2, 95%@@?%:&2%1% (1-~2 g/kg) —
R&EEG > HRAETSRHEATHAZFEEH FafEtEBEEL LR
(P>0.05) o s oktz Au/KAa 3 B 2, 95% z)aﬁﬁi}iﬂx% (1-2g/kg) —R&#
## A scopolamine £ AXERETAH AT ZATHFYTH > AL FHMHIE £
2z 28 (P>0.05) XoksbmAKmERY R D% T EFE2EERY (1~ 2 g/kg)
—R#b# > R p-chloroamphetamine % ¥ A& A& BT XA T B G
> ik weaflt mBad > 28 (P>0.05)¢

hok Z AR 0 NRMLE AR E R K D% LB ERY (0.1 1 g/kg)
—BRIALEE > HRBRETHATARERGER  SEFAREEEEL £
£ (P>0.05) Xk AKRERY R %A ERY (0.11 g/kg) —8
RERL % > WA scopolamine A H KGR ETRU T X AT FEEFM > HEF
Wi EfaZE 2 28 (P>0.05) o ok fuskim B4y & 95% 2 B a2 B4y
(0.1~1 g/kg) —BKHAL % > A p-chloroamphetamine £ ¥ X&a & &E
RS TFZAERGEM AEvaMitaigEt 28 (P0.05)e

Ho R WA 0 kMR ALK EERY R, 95% L ERRR 2R (0.01~0.1 g/kg)
ZBRIRS R HRBEETHHMTHAZTFYEEN  REFaMtaBEEZ £

£ (P>0.05) » sxekib g ALKRERY B ERLE (0.01~0.1 g/kg) > #HA
scopolamme BHEREBETHNHUTZIHETFGFR A Akt RafEEX £
£ (P>0.05) ; faxwkibg A OO% B ERM?N 0.1 g/kg —BRIRLE » M
fl scopolamine 7 @ THREEHAGBRAALETRHTZHAETHFGRRH (P<.05) -
Nekibg ALK E R R, 95% LA R (0.01 0.1 g/kg) «—S\F‘ﬁﬁ%ﬁé ’
A p-chloroamphetamine £ ¥ K &G R & E AR F XA EHFYGEFR > TR
Mt sz £ 8 (P>0.05)-

F kbt ALK 2k 95% 2 BF kR 2 By ¥t pentobarbital #3545 ) SBEIREF ] X B &

o R B 0 Nk E UK ERY R, D% B ERY (12 g/kg) —
R #1% > 4 pentobarbital %) REFIR 2 AL RIFERFR] > BLEF ?ﬂﬁﬁ
tamiaEx 28 (P>0.05) Mok Ak ERY R D% LEFmERY (1 -
g/kg )—BkER4 B 1% > ¥ pentobarbital #%5) \Eahaiaaziﬁbaﬁaﬁ&ﬁmj»raﬁ
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MEFHMtRBEZEZR (P0.05) Nukibgh kiR 9% ek %
B4 (12 g/kg) —BRHALE% > ¥ pentobarbital #HE/|s REFIR X AL4ss
PR IE4ERER] > MEFufit afEaE s £ 8 o
7 RTRIFAK S, N LR AR H AR B TR LYY -

Wl AR kb KRR & 9L EHR R (12 g/ke) —
RE%tL  HARBREHTR > AL¥aEbtaBEL £ -

o Bl — PR Aok KR ER R 9% EmERY (12 g/kg)
—BREALESL  HRRAEEH XA AT kI aBEX £2 o

ko )+ =R ok A R B & 95% T EmE R (12 g/ke)
ARG EEL  HARABREH SR HEFTEREEBEEZ 2R -

B~ i

Fhof EFAM ARIXIZERRARZ  —RFEBRE BAOGAMER
—RBERER > B4R WAMER AT - MERFEA/EEERTE
By —F  ARARE BERLFBYZ T FEETMEBI»ZATEEYZ
t+ 5 BEEFERREZAETY > FUAE  BERAE - BERGEFFTEZMER
FRBEY R FAR T EHABETETERELT T BHARS AR
ZRRMEHETHAR AT EPE ~ LERE LB B FBERRE %
Rrraam s 7P ARBEE RS AT LERRLEHSHATEMERAE - KA
BRR - FIBET KR REF K ALY c AR EEAE T OBRAREALL
WREZAERID Do Bt ABFRMENRIBT RIRKR 9596 BRIy AR A
UKL ERBRFEFT N RMEFAKAR D LERmBHEEY
('scopolamine ~ p-chloroamphetamine & cycloheximide ) Fr#f2s 2 %8 e gt
ZAER -

ZERBARBRT =B & > fp2 E# B (acquisition) ~ L& E
(consolidation) Azei& &3, (retrieval ) (Vo Deutsh AF R L35 » 2T
#% > cholinergic RA§4 X mpe i ¥t acetylcholine Z BUR Mg Ho - B M B 20 E
TR 5 AL B BUR MR IR R % FsR b B A RS2 LY dsbeEr 7 cholinergic
system £ E B RBREY  HEHELEEZVAL NALFREE—FH
7% cholinergic system Z BB RipH| B HLE BB I EE > B HE B H
arecol ine & aTE&4 choline~lecithin 34T 3% 38 % & 22.0& > M H %] %] scopolamine
RlAras2 E a2 EA® o § XA4%9 scopolamine #% » THEASPA cortex -
hippocampus ~ striatum % &% acetylcholine &9/BE &7V » B4& cholinergic
system Z &M B RE T s YO o KAFENIIATIZI scopolanine » 7F
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TuEsE K E R A Ezi%t’%’ Bl SRR ERFER RELERFEREE
cholinergic system Z £-#2 ¢ ><wkitig fuk%ﬁif—ﬂl%ﬁ’\*——)\ 45 #1% > ¥ scopolamine
Fa 2 2B R &%Wﬁﬁiﬁﬁ Mk T AL 9O LERE EBRMEN KB E T
(2 g/kg) ¥ EBMEER o NRFAKR WL EH BRI — B G B 1%
HEAAEIET (1 g/kg) # scopolamine #4522 E EIF BB AR E/R - 2
P B IS 0 ok UK R 95% L ERR K B R T A& (0.0140.1
g/kg) T # scopolamine 42 £ 5 BAFIES L EEA -

A=k > P& serotonin A /A FHEMZ L HITAREX T > ATWAHREEGH
z # &% p-Chloroamphetamine % serotonin ## H42 i # » 7] J£ 4L ¥ 4& serotonin
W RS2 MINRATIRATHBEARL TR FRgY - Nﬁ%mﬂlmw
#1 p-chloroamphetamine > 7R e 4542 K & R AL A X HF G R ¥ R % E B 1T &4
BE L YHIFTERTE serotonin AL L HZ M o kb AL 95% aﬁ%iﬂﬁﬁﬁhﬁ’:\
—R# %1% > $ p-chloroamphetamine %452 2 B R FEapg B E/FA 5 MmNk
g KA B EN KRB ET (2 g/kg) R EHER - %*%@éﬁ%\;éfﬁ
sk & ALK ERY AT EE (0.1 1 g/kg) F# p-chloroamphetamine 3%
B2 2ERFREENEER S Mkt g A D% LERERNENABET (1
g/kg) HEMENER - EAAEEEELEYE > NokME KR 95% L ERR L ER Y
R~ ElE (0.01 0.1 g/kg) F# p-chloroamphetamine 3% % £ 8 # 15 4k
M EMEMER -

Rig o ARBZERRAKRCEIMAL  EOEARA—LEZRE AL
8% A mipdlEl4e cycloheximide ~ anisomycin ~ puromycin #iﬁ R LEE
BliaE£35R 47 48 &GS 5% # cycloheximide #H4weE Bt - &

R R DI4RAE 3L %) $59 cycloheximide » TR T 44 A & R AL 211%‘%’51135 ¥,

B EE S BEORERBREREEARZILM o AR EAKR 95%LEE
+ﬁléﬁx%ﬁkf R #ig > FwrTEE (12 g/kg) T# cycloheximide #4#

CREEESG AR ESRA - N —BRELEE > Nk E KR E B R BIT
Eﬁ" € (0.1~1 g/kg) F# cycloheximide HHEZWIEERREH AL E/ER 5 ™
Nk E A DU BB ERMENABIET (1 g/kg) BEXEERA - ENAE—B
BB > NRME KR DT ERERY A B MTEE (0.01~0.1 g/kg)
T # cycloheximide ## Z wEE B EH3 B E4EA o

A BEES#HSORPEREY  KR2TAWESHE - BEFHeLE
RBZIEER TRERZIPE BB RITNRET KR POUTERERYAEKR
NEAERER RAARER M - B AATRBMAEATR L SNRbE AKAhER
PhBM I APMEBET > Fh—RSG%E - —BRP\LER_BRPLEHT
REMEHRBE - ZARE AR T KR 5% LB E R Z SAFHE R 0 Rl
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pentobarbital ##aFR - B R EHERETHUTNATHFIEMETR - &
pentobarbital #HAFEEIR TR L > okt AR ERY A 95% 2 B4 2 B A Mz
FIBET » Am—R&EE - —BRPLER B RIS L H pentobarbital F45esk
BRZ AL S RIF BRI ATE - ARRABBHEHE L > R F KA 5%
BEAAEBMIMEFBIE T > A — RO %E - —BRPLEZ_BRPLEHIZE
ABRZBHESHE - ENLAETHHTRHEFYEMETR L > SeRbE KR 95%
CEPREBRYMMEMBIET > Ah—RGE - —BRULES—_BRPAEFLE
IARBERBEAETRHTRAETHGFTH  TREEM A scopolamine # » K E»
ETHHATHEFRGER - AR FTALAKR DU EERERMGHFA p-
chloroamphetamine Z K 8 & T RLTFHETHFGERE > SNk E A 9OW T EFE X
By —BERBLELERABNETINHTASFEIH /R -

2 AT Z R K3k 0 cycloheximide #H4 R EERGRZER > THMAL S 5-
HT,, & 5-HT, #% $3¢ /v serotonergic system &M > 3 K $4& cholinergic
system 7EPEAFE PV ) fradas A b2 B R 0 € 35 SR septum & X serotonergic
neurons % & hippocampus & cholinergic neurons 2R % ; % serotonergic
neurons &1EBF » hippocampus & cholinergic neurons % acetylcholine %4 84
RO mARKEGRL BT HZHE » 45 E hippocampus & cholinergic
neurons % serotonergic neurons Z % & ) o d LR 0 kb KA 95%
L EE4a BB 4 ¥ scopolamine ~ p-chloroamphetamine 3% %% 2 % 8 # 13 /&8t &
cycloheximide ¥4z BT R L E/ER » Ribxokim KA 95% T B
I L E S Y e EsR 2 A A% ¥ B 7T 45 $LI$1K serotonergic system Z7&
MR I 3% protein synthesis A B » 7 R3¢ 3% ¥4& cholinergic system 2 /&M
AW

GEMRER BTANRETAR S — RO B - —ARPLEL A RHLE
it R B4EFF R4 RAER » £ 2L#E scopolamine ~ p-chloroamphetamine 3%%£ 8%
#FEsE R cycloheximide #45e B E B Eap 2 AF A - BALZ T 0BBREAM £ F
B Loswkib g KA E BB AR E 0 7 B B ER R s L 4% 0 E 4 B BF R
Mk HBBgBE mEXSL Y 0EESRIFRA SR X F T4 8 %K
serotonergic system &M R&3IEZ3& protein synthesis A R ° 7 JR#L3% 35 P i@
cholinergic system ZEMWAM - AR > AHEZREHYT  HFE—RFF B
HALZ BRI P EFI G4 ETRAXEARME > BANEER B ZERTRIE
B R MERRRMBRZLBERRELD B BAFHELERBZEAR
£ BRANFTEZBREE  FHEZEHREFARMBZEF ~ERAE - 285
AAREHED S REBSTRHLEHEFRGERCBEENHED | mARBEALE
ZEAPEE FEMRZEEEER R  EHZEEAREETAR -
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— A REGEIL 5 XRIEE KB ERY R D% LB E RN ABET (2
g/kg) # scopolamine ~ p-chloroamphetamine ##% 2 4 B 13FRE5R
cycloheximide 42 e 8B B 43 Al E1/EA -

- R —HBELEE Nk ERLKR B ERERYYE p
chloroamphetamine ## % % E# 134t & cycloheximide FHHx g E
El[Eat il SE A A% - M scopolamine 52 £ B #IFMEaA]EH
AEIE (1 g/kg) FHEAER - E ¥ Nshkib T KRERY A 95% 884
ERMZ I RMAE o

= ARSI > AoRE KR 90% L ERAR B R M B B F #
scopolamine ~ p-chloroamphetamine 3% % % % ¥ % /% & & &
cycloheximide #4452 e B EEMEAIG AN E/MA - £ Fxkibgw ki
R R DN EEAR R 2 RARE

m S TR KR 95% B 2 B ¥ scopolamine ~ p-chloroamphetamine
PR 2 B2V HIFESR cycloheximide ## 2z TR LR &4
Ao RPNk g KRR R D% ERERMZ M FERE S BEXK
WAL AR R E LA 0 TR RIAE - BB -

A~ NREAR G —RGE - —BRAKE BRGS0 TR EMHEF R
SEEAER . B 2L% scopolamine ~ p-chloroamphetamine 3574 8 #4153
& cycloheximide H# B EE a2 4R » REL T RBEARM -

CNRME AR R R - —BRIGER—BRPLE BHTUEEY
BIFRCREE G - MA RSP Y wIRER2 A ARG T F 7T A 9K
serotonergic system X &R 3% 3% protein synthesis AR > 7 INgL¥
3% P& cholinergic system Z7EMA M -

o~ AEEBREWBT  KE— AT RN LEE 0 BIBE TG4
BER 2R BANEEREZERLE B A0BEERRDRZ
WREE RS T AAFHEETRF ARG > BRANTTHEE
REE > B RFBRUARMERZESS ~ EBAE - Z2BRAFTEE
REMCARHE TR FRERACRERDNME S MRt T AERZERAN
BE FEMBRZOCEEEFRE  EHEFEAFTEETAR -
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£—  okibm Ak (LWy) & 95%2.8% (W) AMERMEBRAAREERBET

P 3P e
T EREMA
P Y v Xy ik
(g/kg) k#E (mA) @ (mA)
—R VEH 0.75+0.03 0.88+0.01
LW, 1 0.74+0.02 0.87+0.01
2 0.78+£0.02 0.88+0.01
LW, 1 0.79+0.02 0.88+0.01
2 0.75+0.03 0.86x0.01
—if VEH 0.75+£0.02 0.86+0.01
LWy 0.1 0.79+0.03 0.88+0.01
1 0.77+0.04 0.89+0.02
LW, 0.1 0.761£0.04 0.88+0.01
1 0.77+0.04 0.87+0.01
—if VEH 0.75£0.01 0.88+0.02
LW, 0.01 0.77+0.02 0.88+0.01
0.1 0.79+0.01 0.87+0.01
LW, 0.01 0.78+0.03 0.89+0.01
0.1 0.79+0.02 0.87+0.01

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

— 423



F =~ NekbE Ak (W) &% 95% 8% (LWp) RERM—RGEH KAETH K
THRAEFTEFRZBE

X ik 4R AT B4 B ¥ 5 G 5 R
(g/kg) (#)
VEH VEH 8.95+0.67
LW, 1 9.70+1.84
2 13.00+1.09
LW, 1 10.27+1.10
2 12.85+1.35
VEH SCOP 11.98+1.77
LW, 1 SCOP 7.86+1.00
2 SCOP 10.18+1.80
LW, 1 SCOP 10.78+1.65
2 SCOP 10.74+1.12
VEH PCA 9.57+1.00
LW, 1 PCA 8.234+2.99
2 PCA 7.77+0.60
LW, 1 PCA 9.23+1.22
2 PCA 6.58+0.54

The result are expressed as meantS.E. N=8.
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=~ ok Ak (LW) & 95%EE (L) ARy —BRALEHRKIET
R THREFTGGHZIBE

%4 EE BI4RATE Y B F 5 B R
(g/kg) (#)
VEH VEH 8.95+0.67
LW, 0.1 16.33+3.25
1 9.11+1.41
LW, 0.1 13.20+2.30
1 9.28+1.03
VEH SCOP 11.98+1.77
LWy 0.1 SCOP 18.32+2.67
1 SCOP 11.86+1.49
LW, 0.1 SCOP 25.73+4 .83
1 SCOP 14.32+1.63
VEH PCA 9.57+1.00
LWy 0.1 PCA 9.09+0.89
1 PCA 19.16+4.40
LW¢ 0.1 PCA 11.12+1.30
1 PCA 15.61+£3.73

The result are expressed as meantS. E. N=8.
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£m ~ ek Ak (L) Jx 95% .82 (LW;) RERMy —_ARPLEHRKELT
R TRAERFEFRZE

B4 & AR AT ety B F i G B R
(g/kg) (%)
VEH VEH 8.95+0.67
LW, 0.01 16.04+2.67
0.1 17.64+1.87
LW, 0.01 16.20+3.79
0.1 11.69+0.90
VEH SCOP 11.98+1.77
LW, 0.01 SCOP 15.10+2.55
0.1 SCOP 24.18+4.69
LW¢ 0.01 SCOP 821+0.87
0.1 SCOP 28.78+5.16*
VEH PCA 9.57+1.00
LW, 0.01 PCA 23.18+4.00
0.1 PCA 12.94+1.12
LW, 0.01 PCA 8.430.72
0.1 PCA 14.65+2.88

The result are expressed as meantS. E. N=8. * P<0. 05 compared with VEH/SCOP
group.
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27~ NokiE Ak (L) & 95%28% (LWp) #a3i8udy# pentobarbital #4ed

RS ZBE -

m——

S g £ BlE B B AT 46 B ] B AR 35 48 8% i
(g/kg) (%) (%)
T —% VEH 6.06+0.75 16.44+1.28
LW, 1 4.91+0.51 26.91+3.58
2 5.60+0.91 19.18+2.99
LW, 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
LW, 0.1 4.62+0.22 26.26+4.84
1 4.54+0.33 29.50+3.89
LW, 0.1 4.51+0.52 32.77+5.06
1 3.70+0.20 33.09+6.56
=8 VEH 4.77+0.61 14.94+0.92
LW, 0.01 3.87+0.24 29.19+2.13
0.1 3.41+0.23 28.76+5.70
LW, 0.01 3.44+0.33 23.1346.14
0.1 3.07+0.19 22.80+1.92

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