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The facilitating effects of Liu-Wei-Di-Huang-Wan on learning and memory
In rats
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H— R8I O Nk R AKRERY AR DR ERERMHRBET (2
o/kg Yt scopolamine ~ p-chloroamphetamine %28 2 % 8 5 15 4t & cycloheximide
FRZ BT R AN SR - N — BB B ki AKR 95% LB
Fa 2 B ¥ p-chloroamphetamine #7482 %75 1% 15388 & cycloheximide #4582 3C
83 Bl feak il S1F R B A% » M3 scopolamine 3545 5 B IR 171 A= AR
F (1 g/kg) THEAER o £ HB448E » okig KR 90% L B4R 3 B4
A Bl F ¥ scopolamine ~ p-chloroamphetamine 3548 2 4 %) 5 15 g &
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IR B4R%F SR 1E R H2 & scopolamine » p-chloroamphetamine 54848 5%
1FE8ER cycloheximide FH4Fn R E BBt 2 /5 W » B2 V8B4 £+
NI KA RN R ON LB R 2 A RS B B RS R  ELE
W% gk B8t  mARSSL Y B RsEg : B2aT4t
$L[EI serotonergic system 2 7&M R 393% protein synthesis & B » B JFdarg
¥ #& cholinergic system Z ;&M A B

WEESE) ¢ SNekihE oL~ BRI EeE R E

ABSTRACT

Liu-Wei-Ji~Huang-Wan (><wk#&4) belongs to “Tonifying formulas (3
@ ) 7 and is used to cure insomnia, hyperlipidemia and DM. In modern
pharmacological studies, Liu-Wei-Di-Huang-Wan possesses the anti-aging
properties. 50, 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-1nduced memory impairment in the passive avoidance task. Moreover, the
eflect on mo=1vational 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
do% alcohol at 2 g/kg attenuated the scopolamine-induced and p-
chloroamphetamine-1nduced 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/ke
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-
1nduced memory storage impairment.

From our present data, it suggested Liu-Wei-Di-Huang-Wan extracted by
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water or Yo% alcohol at any dosage attenuated the scopolamine-induced and
the p-chloroamphetamine—1nduced acquisition impalrment, 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
cxtracted 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 1mprovement 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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REZAGTEETEINEFL  FEFATLLREDN  FIRAESETH 2
¥ho o Tk RIE A —AER IR MERGIAETEGE - H AR ~ AR ATTATN#YLE
T AREFE O RULE HAAPHI AR ERUE BOAFTHE | AE
Wl e R AE AT B4 0 BBLIRS L TR REZS > BASABRER N ARBRE 2 T
W o 3 Dkofn AR FIE B X SR £ B AR B B 2 88 ) FabRR o Hal R
BRE R A AR EE 2 F W mokiedd ) mABE MBI ¥ - EZ B EE X

FH IR BN AR E 2 B 0 7 1970 3 1094 2 @3 - 43T
AR ZIRE - A AR R BRI R 0 ARTH R BAME o B u
H{acquisition) ~ 3:24& ¥ Bl (consoldation) & e /& -H 3. (retrieval ) ; mirie =
7S Rk B Fa] R AF 4R 0 R > 9T % 2 o A 4a 8 22 18 (short—term memory) ~ & #R e 1%
(intermediate-term memory )& & #:24&( long-term memory) ={@85#' - & 1971
F Deutsh J A AR EIE L > WEF K » cholinergic RA# 2 4mbo B ¥
acetylcholine 2 A48 ho o A M BB AR + 125 BURHE AR K 5 TR AR
B A 2] 2% dbsEr 7 cholinergic system fe: 9 g mibiad
RIEREERBE  c N BEFRIE—BRE cholinergic system 2 #35#]
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R B S R e 2 B EE 0 A3 20Ul arecol ine R ATBE4 choline~ lecithin
el sk S8 g o M Hdpd] B Scopolamme A A PR B B2 ERY ) 2428
B AR SR BGUE A B RS TR T HEE T RS0 ERW
_Fitid}%ij 5

A5 RE 4R Zﬁﬁﬁhﬁﬁ@ﬁﬂﬁﬁé i RAL G S A AL 0 B
BefE R K B2 R F MR RAMNHESIT RN 8% (cognitive enhancer ) o 43
SULHREZF &R » KET 4o Nootropics » Vasodilators & Metabolic
enhancers - Fsychostimulants ~ Cholinergic agents ~ Biogenic amines drugs
B Neuropeptides % - # > Vasodilators A& Metabolic enhancers +o
dihydroergotoxine * T E4t AT E - 4 K| o2 4B RAETH
PR Re R ER HRGE R 2R A& H =k > Cholinergic agents ~ Biogenic amines
drugs & Neuropeptides % =48 » S L a2 H it B2 S X R &L i
EEst > MAREREZRE  AMAF AR EMBREZBAERAD - 20
Nootropics #2% 4540  piracetam % » 7 1972 s5Fd7 Giurgea #2# » H 3 Z Bpisie
REE R REMANEANBE" > HEEL YRR AR ENHEFELY 0
EEgt - A LS REBKREASZRARAEY - HOF VA PRS2 i asi0%
BIEABERAR L 0 B b A P8 P 87 B4 Ae Y R BIARA AT RATH S LB o

TE TR BRBASTEATERAECRGEN ML Z2EXHERIA I H 2L
P EHFSDZ ATEEBLELURERY  ARBRYEHERETRTE - PB Y
%%fﬁﬁa%r ZEARBE L L UMAEMNAE 0 X IR BASSR SIRRGE 0 Bk Rk

“‘%Hﬁ’a@ﬁt RAGaAZTD R, » AR H BITRBA K S R RART o EHE pbisT

4ﬁ%b RRRNE T RHETE PR BEAIGELE B2 P& H -

BoE LA AN I FIRERAFZ R FHBRE BAOGAMBA

ARLELE 0 BHREE > WTAMBA L AT MEFE 4"]45‘%%1%&# f‘:%
g —F o LRAERE BERFEYZ P GEEREB»ZNTEEHZ
L4 ALAEFEREZR ST FUFE S BERE - BE Hkl”ﬁfrﬁﬁ?%‘fﬁ:ifiﬁ
RESAEY Bl BE M PRBART B P ER ST AR AL
Z NI AGEATHR,  AF b E - LER LB FXSFERAAE %
EPRAAR  H P UABSEBREHEMEAE  LE SR LEH IR EMBRARE B2
SRR~ FIRERE KA REAF KLY c B2 BB R P EBER R
B AR AALZAERY O Moz FREH PSR LR G AARM ﬁ-
’#;q’f::"’ aaﬁ-ﬂbﬁifﬁklﬁi“g) 7 N :Z.%?J %ﬁ & R 0 IY R i, o MR R
S H a2 R Bk ER® (kR $ & if%ﬂﬂ' 3} > 1994)
zHARIEE AR TEALAEREZZERAY s kT AL Tl
71 JE B35k 2 AF B B REFRAE TR E AIRK R, 9596 TEEHRER 5 R R 4.
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Uik EhEw B RJE (passive avoidance learning ) RIFFF vk gk 95
00 LEZfath ¥ %4 (scopolamine ~ p-chloroamphetamine & cycloheximide ) #7
FE 2P FWIEERZAFA 0 HRARSGHEEERZ TR TN K EH S (444F
ER ) REE RG] Ry mRNMRELE (SRIFR ) BLASR A L g 48
e R EREEZRE

A ARk

— ~ BER &M
REEEHIR A Sprague-Dawley st K8 (3 E 4 200~250 g) & ICR /)~
R (A EH 20~25 g) BIRARHENEN » BmAGIA 232 1°C » BiEH
12 /58555 12 2088 (08:00 B 5 ~ 2000 M) » 248K R T k|
- BERBM
REBRATA SR T A et » 8 2T R HE R0 TF
|, 3bE A48 % &4 ik Rehmannia glutinosa LIBOSCH. &4
FORRIRAR -
2. EIBAEEN S EAMWEE Alisma orientalis (SAM. ) JUZEP. a4
LRI E |
3. MAALIAFERARES Poria cocos (SCHW. ) WOLF ey 25t 43
4, LR BB LERM S EAMMUEYE Cormus officinalis SIEB. et
LUCC, 30 s IR A o
LB AL BB L FAMMER Dioscorea opposita THUNB, a4 85648

& ©

6. FE AEBH S FAMMBT Paconia suffruticosa ANDR. &4 35 4%
AL
AN I E R BAMR T B Bzt ] (G LR RS LKk
Booab# D FE=8:3:3:4:4:3) 2 0O%LEERAKZHEZ > £ E S0CTFE
FAdIR I ~ B R 0 BR AV NEE o SHFRERER 0 LORBRIBEEILIRE 0 BPAF TRt
= AL 9% L BF /K B o
Z~BERF %
. &M iR
A ookt AL 90N LBF S KR R B A 4 B 48 i T ARAR B A HL N R B K
B iRGEER T2 0 sk P &L 0 4k Litchfield and Wilcoxon K
ik, RIFEEREHH—FRTHBERE 95 90 TER -
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2. #EhEE 2 E R
ATBAER RS Y (passive avoidance ) RUER| & # B
(Muromachi Kikai Co. Ltd. Japan): b B4 % FEfy - 54 (Shuttle
Box) HA—& P EMIIs A E A L=% (48x 20x 30cm) 8494 F R &
ZE#] 3 (MCU -101 Controller > Muromachi Kikai Co. Ltd. Japan): 4
TWmEBREL  WHREKXDM -_FXAEF—-FLEHFE— 200 2E1%6 > 4%
AR AN E Gy B —F » PUPIRIES  IATRIEL > 258 %
RANAE  FIEFHBMPT  AKEA 90 N A T 5 HUATH -
WENE R G DRE L R EER KB 0 BEABAE > FIRERIELMTT > 44
ARENBEE > BPFAMPY > BAFNEREAER (1 mA > 2sec) » #4558
BZ 0 F > AR ERE AR - FEe) 5 o
e YR H  RIRIE 24 ek BB KB EANBT > Bt
FIBLT P > S2ek K 1288 £ 27 @05 R (step-through latency @ STL)
WU EZ NG RARN 5 48 (300 #) BF > BIFEA R 22 o84
iﬁ%%lliij 4
3. MM e E Y R EFa) 2 B
AEVEEZ N m L 9% BT S okdRdhdy 0 B EE—E A —H Ry
R~ REBLR— RO L 60 24884794k » BB T2 35402 ¥ B urdy
HOFA - RAE (FiE 1) RHARAR T 0GR - mEHBae 7
T2 FRP2EH O ERGME -  mMEAHBAER LT saline o F¥ 240 )
4-F piracetam * A 0 AR 4% 90 4483847314k o
FHEE L 4FEE © Scopolamine HBr (1 mg/keg » i.p. ) #algar 30
a8 p-Chloroamphetamine (2.5 mg/kg » 1.p. ) #Aulskst 30 4
sE4A D
FEARe B E R Mgt - Cycloheximide (1.5 mg/kg » s.¢. ) B|4k4% 31 % 4o
%%UT) 5
4 FRKBARETHRBET 2R MuSE
R AL I IRE T R B Bl &2 vk & AL 90U L8 sk fadhdy » B4 —
Wk BB R ROBR— %% 60 p4 > BARENHEE
BREZEEETRMY HTI2ER (0.50.6-0.7-0.8-0.9~1mh)
EAT 2#ERB0 TR0 30 #r 2 Ml fede 7 B ER% A wesr A& flinch »
jump % vocalization 52 FEHRBE - 5w 8§ & ToYBELTF
saline s

O. HARMERUTHHERE Mz BYE
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X BAE T AR T AR B B B 2 A ok Mg b, 90N LB ke dhaen 0 AR Al —
ok sy kb ER—RSBIE 60 seEBITIR > RERAN
B 3 HulskER I ARAELAE Rk 0 BT IERBAR 24 AR R HAZ A E
R o A B R G B E s ) 2 A -
6. ok &, 05% 7, B2 sk dadh ¥ pentobarbl tal #5485 BERREF ) 2 B 4
R Bz Aok A DU LA S ka0 S RI— B R HE R
g% ok gl — kb W% 60 548 0 BEAEIE4) pentobarbital (40 mg/kg ¢
i.p. ); #2583 2045 A BUREE 4t pentobarbital 4 Z&1E R &K K a4 8% 1] (B
AR 2285 R - onset ) & A ENE R AL H k05 2 BE R SRR &9 0T e (BEER
7% P » sleep duration) - Z G¥ a4 A45-F saline °
T HRXABREH T2 HY
EBHErag LR gmEsERCcE E (1-Opto-Varimex—3 Animal
Activity Meter, Columbus, USA) > 328k K R4 0 AR TR E & & 2 77k
ph o, OS% L EES kiRt bz FH AN c KAKORETFTARER =
ook bk, O0Y% ZLEE R KR 0 N RER AR B BEZ RE - RE
M — R % 55 DARE AL BN 0 BrRds sk - B IR ATHR O
480 o B2 23446 F vehicle ¢
8. B3t
ACH ek B8 8 42 B R EFRAF 2 34E 0 A non-parametric methods
(Mann-Whiteny [Ftest) &#afdet Kruskal-Wallis non-parametric one
way analysis #htitoar £ 2 B2 g%t > AL P4E/ I 0. 00 sATF 8
B A A&t EE A EHE > EEMUTHEFEEEAEHH AN
En PRS2 B g 398 one-way ANOVA analysis #4743t 3R 2A Scheff's test
AR E B2 gAML P A0, 05 BT T AAAR KT ER

F &R

— ~ Bt ER
B R TR M AR ke B R Bk, DN L ERBRE RS AR 10 g/kg 33
BT o BTNtk M ALK B AR B, 95U L EFAR A BN Y B S PR
= v ok K &K O5% 2 ER R A B $ S A A S R R ERGR B 2 W
4o @ —FF 5= 0 scopolamine R EERAT 30 244 T THEH USRS E R
19 2 [k ok UK B — R & 1% 0 12 g/kg 3977 2L scopolamine
F % 2k BpamaE 4 0 A 45 ek (P<0. 05 ~ P<0. 01 ) 5 dsxekibst h 90% L BF4 &
By — -k 8% o 187 2 o/kg T2k % scopolamine 345 4 8@t BIRAT
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Fage (P<0.05) -

ho 8] Ao 0 p-chloroamphetamine #2104k AT 30 2484 F » TS &m
B R IRAT X RGE o R R AR — R M BN 2 o/ke THE p-
chloroamphetamine 3% 4 2 # #hi@ w2 #1318t (P<0. 001 ) 5 d ook ib% 4 95%
CEFREPY —RGHES > RBWEEHE (12 g/kg) T HTHE p
chlioroamphetamine 3% 482 4k $he0 % £ 0 € 452 4z o

ho[B) Z Ao 0 cycloheximide #34R14 LA 46 F 0 Tk 6@ 2018 B B

Z ek 7okt ALK AR BB X, LBk S AR — RS B 1 R MEST B B (] -
2 g/kg) T ¥ # & p-chlorcamphetamine 3% 4% 2 #% 319 8 22 18 & E & 4
(P<0. 05 ~ P<0. 001 ) -

o B 19 57 5R - scopolamine #4kaT 30 o4EeF o ?’Tﬁﬁ%ﬂ&l?f}i@i&ﬂ | e
1T 88 o SNokdbm UK R BRI R 95% LELR R — B E 2R % > 2R |
g/Kg T 2L & scopolamine 345 2 4k 63w 68 42 1 J# 48 Bt o

folE 475 0 p-chloroamphetamine 724k AT 30 454 F - Ef‘éﬁ%%&-‘#&%i@l

BEIE B RAT X EGE o kb A KR AR — B RO WL > N 0.1 1 g/ke 3
o] & ﬁcflloroamplqetalnlne FHA AR TS H AT REEt (P<0.001) 5 mavek
om M DN B ARy — RS B > En | g/kg F o T L E p-
chloroamphetamine % %8 Zfﬁy*:%bl_iﬂﬂéﬁ FrEsE (P<0. 001) -

%o &) 7N > cycloheximide #M94kig 2045 F 0 T ANk E B B B
Z I8 o Nokdbsg KA By — B R 814 - R a8 % (011 g/ke)
T 397 245 cycloheximide #4824k Bhig et 2008 % B Beaz (P<O. 05~P<0. 001 ) ;

MmNk m AL LB ERM — B ERLESL  E70 1 gk F o T
cycloneximide 5482 4% 8h:@ @ 3008 ¥ B gz o

fo B £ AR 0 scopolamine HAARAT 30 H484F » B R e @B L DK
152 M8t o ook ALK e 2 a5 %ﬂﬁﬁgﬁlﬁﬁ;ﬁ%#k%%%%
& > RmpEaElE (0.01~0.1 g/kg) F o ¥k & scopolamine 3482 ik &
e w2 R R FEae (P<0. 01 ~ P<0. 001 ) -

Yo l8l AT 0 p-chloroamphetamine #34RAT 30 484 F » T35 m
Bt E AT LS o ok ALK KB S vk i A 95% 2L B8 m S Euy — i
FeHA4e 8215 - TR MEAT B (0. 010, 1 g/kg )F 379 2 & p-chloroamphetamine
XA TR B BAEAFRES: (P<0. 01 ~ P<0. 001)

o8] AR 0 cycloheximide #3l4kig L F > TSI EE B E R
Z [k o SR E KR R BB 0 RWMERTE S (0.01 50 ]

g/kg) T 0 3T & cycloheximide #H4z s @@ e F B~ (PO, 0] -
P<0. 001 ) 5 Mmook A 0% L AT m ey — 8 Ediss % » K2 W AE AT B &
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(0.01~0.1 g/kg) F » IR 24 & cycloheximide 42 &0 8o /8 ¥ B Eat
(P<0. 05 ~ P<0. 001 ) -
= s ek ALk sk 05% AR B A A R E AR B BIR BT AR E

ho & — P 0 ok ALk B ER A & 95% LB AR B4 R — R B R
shanzing > HRB AT AN T2 {linch R EBRE A junp/vocal 1zation 2 &
B mrFaiigeaEr 25 (P0.05)-

19~ kiR UK R DU LB B H AR E TR THAETFEERHNZBE

hoE Z B ok b KRB S D% LB R (1 ~ 2 g/kg) —
S HARAEBRRTAAZTHYEER  SIvabialmix 2R
(P>0.05) - Fvokib Ak i B =, 5% LB i iy (1 ~2g/kg) —R&E%
o3 B scopolamine & ¥ K& R & TR F 284 TR e » JLEF sl it AR
%z 28 (P0,05) sokib# A KmERY R W EFAERY (12 g/kg)
— ki s MR p-chloroamphetamine B ¥ A G R ETRHHTXH TR G EF
> LR FaA S BAAEZ 2 E (PX0.00) -

hod Z PR 0 Aok ALK B R S, OO% LAk A R4y (0.1 ~ 1 g/kg)
—AEGESL  HARETARTAHEESRYGN At valitafgsx £
2 (P>0.05)« ukh-F kiR sk, %o EmERY (0.1 ~1 g/kg) — &
EBRes s A scopolamine ¥ A G S & AN T X £F Gl - SLEF
AP BAR Y 2 2B (P0.05) o sxokdbir AKAR B4y R, 0% L BF 40 5 4y
(0.1~1 g/ke) —BEEAL % » A p-chloroamphetamine & ¥ K& R & &
Tz B E S EFmMt aMEE 2 LR (P0.05)-

Yo E VPR 0 SevkiE ukR B &, 90% L ERR A E (0.01 0.1 g/kg)
SHES ML HASETAM TN YR BT At REEx £
2 (P>0.05) Mok hkmaiy B R s (0.01 0.1 g/keg) » O
scopolamine ¥ A G ER TR TXAEHYEM S EFEMIERAE2 £
B (P>0.05): fexukib g AL 90% B B A 0.1 g/kg — BRI R - 76
A scopolamine #% » T EH ARG RAAET N TZAESHGTHE (P.05) -
Aok G B &, 95% L EEM 3 EAy (0.01 0.1 g/kg) =B R E
¥~ Al p-chloroamphetamine % ¥ A& A& TR T 2R €HGaTh - $1E W4
it fedaEx 28 (P>0.05)-

B~ ook db bk gk 95% 2, B 2R M #F pentobarbital 34 BAFIR AT 2 R 8

o F BF o PookibE kB &, 5% B E R (122 g/kg) —
-k 4% 4% > ¥ pentobarbital 345/ R BEIR 2 AL 468 ] R AF&E AT fa] » SLIEF 4A ]
ez 28 (P0.05)° ook AUk By &, 90k LB R4 (1~ 2
o/kg )—if £ 745 B 1% » ¥ pentobarbital #4] RAFIR 2 ATLE 0T M) R FF AT ] -

e
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PLF el it B2 £EE (P0.05) e okt KM EBU & 05% 2 A 2
Bam (1 ~2 g/kg) —iB-RERA 1% > ¥ pentobarbital #4585/ B aFER 2 e 4b85
Al RAFE ISR > LRt SaE 2 £ 8
7N NeRML R KSR 95N L EE R R B K R A EH T2 B E

Yo 8] + AT 0 NeRIbE KRR R, DU ERERY (12 g/kg) —
REHE  HARABEHSI R AFrvaiieigEs £8 .

o[l +—ProF 0 Nk R KRR R D% EERE R (1 ~ 2 o/ke)
—E RS EE  HARRAHEH EXFR  ArdualMit it £ 8 .

o B T AR 0 Nk ALK ERY K, 5% AR EERY (1~ 2 g/ke)
RS EE  HARBBEN IR A r¥ulitsiaty £ 8

B~ i

B ERAM AR PZIRERAS R FBRE BT AMBEA
ZARERLE  B4RdE ®AMBH ZAPFEN c  mEFEYGAREE L
Bz —Ff ARARE BHESBHzutd  BERETEAE>ZXTET o2
t ) AEEFRCRVEXIRETY  FUAFE - HEFAR -  BERGEE T %2 55
FEIAEY Bk BHU FEBEBEI BV EA LT B KRS AR L
ZRNURME A EATR, AT d b LER  LE S B EER R L%
BPTMAL ) HPUBEFTREMAE LERR LSBT EMERAE 1%
GHRE  FIRBERE KB RIEKAEY « AR B P BRI RS LA
MEAZAER U9 Fyb » RAFFIE kb F IR R 959 L ELIBB) A o 4a -
AR B EES Y RBEREN Nk T AR DY LB £ 4

( scopolamine ~ p-chloroamphetamine & cycloheximide ) Afikssz £ 9 2z B

ZAER o

FERHLRBRR TR =AMREK » P2 Y # R (acquisition) ~ o1& %

(consolidation) BRzef&B3H (retrieval ) Vo Deutsh #FR4R &35 » AL D

#& > cholinergic A%z mf ¥ acetylcholine Z 8R40 4e » B M E 342008
T B8 BURPERF R R Z fasent - @A 52 29 kst T cholinergic
system AL H LB RBEY TN ELEELMAEL - MUTHIERF — 55
3% cholinergic system Z Za B A Iphl B L E 22 B8 » 23558 1 3o
arecoline R #r8&47 choline~lecithin 34773838 428 0.1% - f H H#p4) 3] scopolamine
A A rEse HoE2ERAY - & K8 4%% scopolamine 74 » T[1E A5 cortex
hippocampus > striatum % &% acetylcholine &938  #& ) » M{& cholinergic
system Z &M RS T wwBEg YO o KF RN ATIZS scopolamine @ 7R
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TRk a A AR TR YN SRS EAGRER BFESERGFEET
cholinergic system 2 2HL o 5ok it & A KA 5 BUp A — R 46 444 » ¥F scopolamine
oty SRS e B R movekitE L 0N LEERERMIEN AEIE T
(2 g/kg) B EER o Aok KR 9% LB FE B — BB 445 41
g KBETF (1 g/kg) ¥ scopolamine 3#F# 2 2 B R IFEaeds B H4FH - &
Wit — S R HEIS  Fook ML KA 5% LB BB R M B (0.01 0.1
o/kg) TF ¥ scopolamine ¥ 2 8 H B AF g BB S1ER -

Bk s b serotonin A% AR MEMZ L E T AT 0 BER AN IE B G
» &Y pChloroamphetamine % serotonin # H {2 i & > 5[ &1L ¥ & serotonin
A4S A 2 EM 0 AIRATIRE T R R P3G o A RAINRATIL
#i p-chloroamphetamine > 7 7] 4548 A @ A4 H £ X G o5 & AR $ B 554
LB E 5882 E serotonin AR A S 281 o ookt AL 900 L EF R BRI
— Rk #5#1% o # pchloroamphetamine #4524 8 BAF R4 B EIFA © Mook
W MK B ERN RBIET (2 g/kg) S BBEMER « H—BREL R > N
ok b sk R B R A RlE (0.1 -1 g/kg) F¥H p-chloroamphetamine 3%
25y P AT e B a AR S Aok Mg A 90% LEL R BRApEN K EE T (]
o/ko) 46 B2l E/ER - BN R GBI - NokibR KA 90% LB 3 AR A
sl E (0.01 ~0.1 g/kg) F¥ p-chloroamphetamine 34§ 2 % 5 £ 15 144
MR EER -

Rt LBz ERRESMEZIEAR L EGEARA—LEXE R Ak
B GG A gl El4o cycloheximide ~ anisomycin ~ puromycin FH3sEd RO EE
EiaER 2" HERESE A sird B cycloheximide 2B EERESE - K
B A4k 44 L3 3891 cycloheximide * o4 A G R AP E 2 Yedf » AR
BT B gt BECEERBREEEGE ARSI - Nk AKRK Y00 LEE
o R — RSB > R AERIE (12 g/kg) T¥# cycloheximide #Hx
e F B B SR o N — B ELEE > SRR AURKAR B RS
%2 (0.1-1 g/ke) F¥ cycloheximide #H#x B ERMEEG AL SER & M
NokdbE AL D% EHR ERMEN AR ET (1 g/kg) HRMEAFH - 2N AE—H
BARL IS > ok R UK R D% LR ER AR MR E (0.01 ~0.1 g/kg)
F 4 cycloheximide #5828 E B gy B S4EH -

Zoh AABGRSHBELERET > ABITAESE - BEFHTEY
KB Z IR BTRE R 2 » MBE TR F KR DXL ER R IRY AR
) BARERE B BRARRE A 23045 » BAATREAT R L Sk ARG E R
O5% B A8 AHVMEFT R ETF » Rh— k&% - —BRIAAEX B RNEGEHE
B AREE - EATPEAREEALKR OSU LB ERMZAFIER » Al
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pentobarbital F#4FekiR - AHEHERETH U THHATHEYEHMETH - A
pentobarbital FISFIREER L » Aokih-F UK 2R A 95/{@@%7}B§H1%75"&
FIRET  Am—RGE - — B RIS E R K H14 # ¥ pentobarbital #5kak
1R 2 AL 46 85 ] R 45 43 Hﬂaﬁ*’]%%ﬁﬁﬁ ARB BB EEZ L ookdF KR 95%2
AR RYIIMEMBIET > Rh—ROE - —~BEMLES B ENLBIH R LY
ARBRZBHEEHT - iﬁ"ﬁﬁtﬂéﬁﬂéﬂ*’ﬂﬂE%“‘%ﬁﬁa‘iﬁ*%ﬁi PR ALK A 95%
CEBFRA AR R ET » R —RO% - —BERRLES B EIBIBLE
EAFERENRERMTHAEFGEM | RRZE6 A scopolamine % » kK &
REMNUTHAEHYGFMN - ﬁ&ﬁ%wﬁRK&QML%ﬁﬁmﬁmﬁp-
chloroamphe tamme ZRABPETRBCTHETFYEM > ook F L B% L E
R —BRELBEREMERXBNDETH S THESGSM 248 -
ﬂfﬁﬁuzﬁﬁ'}’ﬁiﬁﬁ* » cycloheximide i % @Fﬁ%i‘ﬁﬁ » T fethdEdy 5-
T, A& 5T, #2 #3%/w serotonergic system z &M » 3t B @ M44& cholinergic
system 7EMATEL S A A AL 2 BER 0 % 45 tHBS 3R septum & 2 serotonergic
neurons ¥ &2 hippocampus & cholinergic neurons Z A48 ; % serotonergic
neurons 7&{L8F > hippocampus & cholinergic neurons Z acetylcholine #2 i 88
B e mARKGREETAHZTE » 45 E hippocampus & cholinergic
neurons & serotonergic neurons Z X & P o d iR o Aok KB O5%
LB X B ¥ scopolamine ~ p-chloroamphetamine %k 2 & T # 12 g &
cycloheximide FHEZ LB EE RS AN SR » B bk KR 95% 2 &
R B P &4 8 B a2 VF A 188 BT AR BLIK serotonergic system 2 7%
TER G 5% protein synthesis A M @ 7 JR#23% 5% ¥ 4& cholinergic system ;&4
H B e
SEMRER BTSRRI TR RSB BRI R BRI

IR BSRAP SRR AE A - H2l& scopolamine ~ p-chloroamphetamine 5485
SRR cycloheximide SF& BB R Ea25H » BHL Y 288240 &
BN Rt R ALK R RN AIAE B B Bk R R R LR R4 0 E 0 e
b RREMMME - MEXEL YW Es /AR T 29 48 81155
serotonergic system Z &M R IE3% protein synthesis FH B 0 B ReLsess g
cholinergic system Z 7 EMAHR o Hk > A4 ZEEHMBIT » HE— 4 5] 5
WNFH R P EFRGH YR ERN AL AN SHEERZBRE -
A MIBERRMKRZEEEREELED B RAGHE LRI AR
£ EARFTHZSREE B EBHRUAR MR EL i%ﬁﬁ~%£*
NREH D REMCRHL DR FHRAEBEELED | fAckibd
REANERE - FEMBZICEEERME L D40 R EFIRE L -
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1B ~

P_;*li;_-.
L,

SRR

— ARG Fookib S KRR AR 0N L ERR R RGP KB ETF (2
o/kg) ¥ scopolamine - p-chloroamphetamine %4 2 % 8 & 13 4t R
cyclohexmlde HR e BREESY B A EEA

s —BR g Bg o Nk EAKE B ERERSE p

chloroamphetamme *%%R‘fcﬂ' PE G R cyeloheximide *ﬁ%ﬁ‘i‘éa'!‘%ﬁ‘
@Fﬁ%ﬁii’f’ﬁﬁh%ﬁﬁ% 4 scopolamine %452 4 F B A5 RS R {EH
(IQ@)T%ﬂWﬁ o o ook kA B & 90% LB AR
E‘iﬁi%:zﬂé;%*a
s fE BB AR BIE > ook ALK AR 95% LB R B RIS B = T #
scopolamine ~ p-chloroamphetamine 2% # = % 8 % 4§ /& #t &
cycloheximide #2Z B ER BN E/ER « £ Poskibw Ak
AR DR EERERMZ S RABE
09 ~ PoskiE ik R 95% 2 B B ¥ scopolamine ~ p-chloroamphetamine
$ab 2z 2V E SR cycloheximide FHAF 2 B E BRI B &4
oo Edonkih g KRB RMA DR ERERYMZ S RME | HBK
L5 B NF T R R LR AR 0 S BET MR 0 H At o
£ NRMEAR B —REE - —BRISE S B RIAGE - BRI X
$BEAER 5 Bt # scopolamine ~ p-chloroamphetamine #4845 8 € 15 1%
g R cycloheximide 4t E B a2 /EA - BEZE OB A M -

RN E AR R E - —HEMAER B RPSE BT EEE
AT R CIEFE B Mgk o mE N ES Y OB EGR /A AE X 25T e A
serotonergic system Z &M R 33% protein synthesis & R @ 5 TR 4L
2% P& cholinergic system Z i/ &MHH i -

e~ L BE BT  RE—R P T RHNZE OB PEFR ST
EEEBZER B a%ﬁ%ﬁﬁﬂiﬁ?ﬁ 555 A M ABER R MERZ
BRI AESH AP RARUSHYZ TSI R R AARFTERE
BEE BN ETBRURR MRS ~EBAE BRI FESE
K EABOF R R Y IR REA R R R EMME Mk A E REA RN
BE - BFEmMBZEEERERE  EBHERENAESTH R -

|y

iy

%% SURK

Rosenzwelg M and Bennett EL : Modulation of memory : Basic processes
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£ — « rokkbd Ak (W) & 95%Z.8F (LW;) AR R BAREEREET
Z R

&8 1A
e R i@ 4 ik

(g/kg) B3R (mA) 2 (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 0.86+0.01

—if VEH 0.75+0.02 0.86+0.01
LW, 0.1 0.79+0.03 0.88+0.01
l 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
—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=0.
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R Nk ALK (L) &% 95% z. 82 (LWp) IR — RS BH KR & T 0%
TR ERE

% 4y Bl SR AT 840 B F i B ]
(g/kg) (F0)
VEH VEH 8.954+0.67
LW, 1 0.70+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 8.2342.99
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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%=~ ook Ak (L) & 95% 8% (LW,) iy —BARBMEEHR AR EE
MM THRHERERR Y

% 47 = B4R AT 42 407 37 ¥ i F B Fe]
(g/kg) (Fh)
VEH VEH 8.95+0.67
LW, 0.1 16.33+3.25
1 911+1.4]
LW, 0.1 13.2042.30
1 0.28+1.03
VEH SCOP 11.98+1.77
LW, 0.1 SCOP 18.32+2.67
l SCOP 11.86+1.49
LW, 0.1 SCOP 25.73+4.83
] SCOP 14.32+1.63
VEH PCA 9.57+1.00
LW, 0.1 PCA 9.09+0.89
| PCA 19.161:4 .40
LW, 0.1 PCA 11122130
] PCA 1561+3.73

The result are expressed as meantd. E. N=8.
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fg ~ kb Auk (L) & 95% 288 (L) ¥Ry —BRMLEHARETE
RISCF A E G iR 2 B 4

% 4) )& S AR AT 4 4% 8 % A B B fa]
(g/kg) (F0)
VEH VEH 8.95+0.67
LW, 0.01 16.0442.67
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
(.1 SCOP 24.18+4.69
LW, 0.01 SCOP 8.2140.87
0.1 SCOP 28.78+5.16%
VEH PCA 957+£1.00
LW,, 0.01 PCA 23.18+4.00
0.1 PCA 12.94+1.12
LW, 0.01 PCA 8.43+0.72
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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kB~ okdm ALk (LW, & 95% 288 (LW ) a3 E4r¥r pentobarbital %456k

BR APl 2 B4 o

IR #ak A2 & ik B BR AL 44 B Fl e B A 4 A ]
(g/kg) () (5)

- VEH 6.06+0.75 16.44+1.28
LW, | 491+0.351 20.9113.58

2 5.60+091 19.18+2.99

LW, 1 5.62+0.73 29.86+6.20

2 6.09+1.27 26.99+4 /4

—if VE 5.381+0.65 15574152
LW, 0.1 4.621+0.22 26.2614.84

| 4.544+0.33 29.50+3.89

LW, 0.1 4.5140.52 32.7745.06

| 3.704+0.20 33.00+6.56

— i 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 28764371

LW, 0.01 3.44+0.33 23.13+6.14

0.1 3.07£0.19 22.80+1.92

The resuit are expressed as
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