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Effects of ChenWhangBosimDan(CWBD) on Inhibition of
Impairment of Learning and Memory,
and Acetylcholinesterase in Amnesia mice

Junyoung Lee, Inchul Jung, Sangryong Lee v
Department of Oriental Neuropsychiatry, College of Oriental Medicine, Daejeon University, Daejeon, Korea

Alzheimer’s disease(AD) is a progressive neurodegenerative disease, which is pathologically
characterized by neuritic plaques and neurofibrillary tangles associated with the acetylcholinesterase,
apolipoprotein E and butylcholinesterase, and by mutations in the presenilin genes PS1 and PS2, and
amyloid precursor proteins (APPs)’s overexpression.

The present research is to examine the inhibitory effect of CWBD on PS1, PS2 and APPs's
overexpression detected by Western blotting. To verify further the effects of CWBD on cognitive
deficits , we tested it on the scopolamine(lmg/kg)-induced ammnesia model of the mice using the
Morris water maze tests, and there were ameliorative effects on memory impairment as a protection
from scopolamine. CWBD only partially blocked the increase in blood serum level of
acetylcholinesterase and Uric acid induced by scopolamine, whereas blood glucose level was shown to
attenuate the amnesia induced by scopolamine and inreased extracellular serum level.

In conclusion, studies of CWBD that has been known as anti-choline and inhibitory ablilities of
APPs’s overexpression could also be used further as a important research data for a preventive and
promising symptomatic treatment for Alzheimer’s disease.
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HEZ>F Loz mHEUZL, BRI K
50 o3 “Ri5"ol WES B @WZ S
REQT. FRY FRS F2 KK %K, 5,
L5, LERL, FBERE S22 & 4 dod
9 wEpoz: WKMAE, BMITR, BANE, &
BAE 5o 72 A8H3 Ut

mEREgo T FRE o¥ X ERES
g8 HRHE GEETS SHeZ st ERE
Yoz i BEmoS #iTid ZiEH, BE
h, fEh, BRA, HEEH, BBEH, S5 2
2 h S& wAN: BE AMEE ME
qq‘d_q&lo).

FRE HEI: EREECZE K BITH
WL, MM, RS SERRE, KA,
AAWEE, B, hE 5000 o F g B
74 Btol 98 Alzheimer® HIRS} MEZE 5
o2 HFRY KmER BR 1931 WE/ BE
¥ BeR @R/t 22 RS AAstn g,

Alzhemer’s Disease(AD)E FRAA=
presenilin RAMAEZ <& FETFENLE 4BE
presenilin R4y ol Amyloid  Precursor
Protein(APP) 9] K& {RifEsle ADE dov|=
Aoz, ADY 14 FERY TEH RBREKRS
234 R wEY WEH Aoe B
sl RRE 2 Jop.

B #EE JodoMe FRHEE Yvnd
Mo #be mRo E(E BRI AMILLr
el ## HR'YL oz n glon, KR
T 78Ol Bshed Morris water maze™ 99}
Radial arm maze™®9] 5 R 2o RES $3}9
Rt 1em, ADS = oE EE ofu=z
ol= AP AI presenilin BETF BL
Hol #a HRERDY7 o FolA1 ot REM
Lftel MR 4{L@H Wil WHE HFoe
E okd g31x E3qch

olo] ¥#E KEMLSIO) MR kol EA
g & QEAE BRMOS RESIA, EX A
#A9 mouse lung fibroblast cell(mLFC)s}

pheochromocytoma cell line(PC-12 cel)o] g

REMOTE MiadiEs WESHL, PC-12 celll
A AChE, NOsI1 9] #&@&T %83, PC-12 cell9]
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e EAHEYA AChES FEi:E, APP, PS-1,
29] BEAE BN, scopolamined H7FA ]
& B AChEY &t 2 glucose, uric acidE
WES PG L., Videotrack(animal and human
being behaviour analysis system)S %3] 178
o] BLE BEY v 48T KRE 2=z
#H &= vhoj).

I. #8 % H&
1. H#

1) &%

180~250g 30i8#42] Sprague Dawley(SD)%
HHEORS AP S EAENA feiadel A
8193, 68k International Cancer Research
(ICR)% A7 st 20g 48#:2] BALB/cE #HEit
BN #tedol EHAAT B KR
£ REQRE 23+2T, HERRE 50*10%, R
FER 1265/(07:00~19:00), BE 150~300 Lux)
ol 2B HEEAA BESLT —EtL BR
g Bpne BASS RiEgd IS &G
= BEREH HESHE 221% °143, Hisk 80%
ol 3}, it 5.0% o3, HKZ 8.0% o3, ZF
06% °}4, <1 04% <14, ALFA CoE, ke
FELKE Af2o] HEA At

2) it

XEROSE <HBERA>" BHERNA
FL#EE HES mokdte] ARMEEE XE
By FEW AZ EEER A%T XML %M
£ WBFC BECY XT A &k 1P BE
o2 TXNY mEHoR 189 HBES e 2
oh.
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Prescription of ChenWhangBosimDan(CWBD)

L 3 £ % # B #&(g)
A B b B PR Rehmanniae Radix 8.0
EE OEY Coptidis Rhizoma 8.0
A OE W Acori Graminei Rhizoma 40
A 2 Ginseng Radix 20
E B B Angelicae Gigantis Radix 2.0
i o® F Schizandrae Fructus 20
x M £ Asparagi radix 20
# M % Liriopis Tuber 2.0
i T S Biotae Semen 20
B®ELC- Zizyphi Spinosae Semen 20
B3 % Scrophulariae Radix 20
B &K Poria 20
bl i Polygalae Radix 2.0
++ % Salviae Miltorrhizae Radix 2.0
& i Platycodi Radix 20
Total amount 440

3) W BH

KERLT 3 o8 132g8 AR A4
3,000m¢ round flaskol ¥ 3 &K 2,000ME
st ek, 3R e Mitdn ERKE AR
of WS 30 EHE ¥, o] WRKS rotary
vaccum evaporator (Buchi 461, Switzerland)ll
A BE EEsIRY. o BEWS -84T deep
freezer (Sanyo Co., Japan)oll Al 4B <t KE
3t 24B5fE E<t freeze dryer (Eyela Co,,
Japan)2 BEESHY 10g9 MRS QoA &
ol XESY BEZ £HAHKY BESY FH
3tdth.

4) A% 9 S

#AZE F Cholinesterase kit, scopolamine,
Tris-HCl, NaCl, Nonidet P-40, Ethyleneglycol-
bis (B -aminoethyl ether) N,NN’N’-tetraacetic
acid (EGTA),
(PMSPF),

phenylmethylsuifonyl fluoride
pL~-dithiothreitol  (DTT),
Diethyl pyrocarbonate (DEPC), chloroform,
RPMI-1640 wi<%<, isopropanol, ethidium
bromide (EtBr), dulbecco’s phosphate buffered

saline (D-PBS), formaldehyde, polyacrylamide,

leupetin,

magnesium chloride (MgClh)€ Sigmatl (US.A)
A E-8, Taq polymerase$t Deoxynucleotide
triphosphate (dANTP)¥ TaKaRaA}l (Japan) A&
&, Moloey Murine Leukemia Virus Reverse
Transcriptase (M-MLV RT)$} RNase inhibitor
+ Promegarl (US.A) A%FS, RNAzolB=
Tel-Test’HU.S.A) #F &, fetal bovine serum
(FBS)< HycloneAl (US.A) AFS, 2eEx
Agarose® FMCA (US.A) AEE ALE34 1,
anti-human APP N-terminal antibody
(Boehringer Mannheim, Canada), anti-human
US.A),
Presenilin-2 (Oncogen U.S.A.), anti-mouse Ig
HRP-conjugated sceondary Ab (Amersham,
US.A)¢  ECL-Hybond film  (Amersham,
USA)T 1 9 ANGELS 53 2 93¢ A8
st

EEE 927 (3FYFAE), spectrophotometer
(Shimadzu, Japan), serum separator (X547},

Presenilin-1 (Oncogen, anti-human

Korea), Minos-ST (Cobas Co., France),
centrifuge (Beckman Co.,, U.S.A.), rotary
vaccum  evaporator(Biichi 461, Swiss),

Bio-freezer (Sanyo, Japan), deep freezer (Sanyo
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Co., Japan), freeze dryer (Eyela Co. Japan),
autoclave (Hirayama Co., Japan), ultrasonic
cleaner (Branson Ultrasonics Co., U.S.A.), roller
mixer (Gowon Scientific Technology Co.,
Korea), vortex (¥]# %%, Korea), plate shaker
(Lab-Line, U.S.A.), ELISA LEADER (molecular
devices, US.A.)), Videotrack
France) 5& fERAs A

(Viewpoint,

2. K &
1) PC-12 cells] th3d #ifusmEt: RIE

(1) mLFC$% PC-12 cell®] %3

mLFCE, BALB/c A#9 EE MEKS
D-PBSZ 3 ##d F Fe =4o= YEs
& conical tube(15mDel 2o 1400 rpmo.E 5%
b HOSES R, tubee]l RPMI 1640 WA E ¥
i 37T, 5% CO, RS sERENA 28R <
ATk oAl 05% trypsin-0.2% EDTAE
mmg F 30570 AL EEIAT. BHE F
D-PBSS ol ¢ 2 1500rpmoZ EO75 8
% RPMI 1640-10% FBS =& 1A 3B $<¢
&g, LBRE ¥ 05% trypsin-0.2% EDTA
Z mLFCE ##ste RPMI 1640-5% FBS ##
Wl 10°cells/ml #EEZ %30} 96 well plated]
vt

PC-12 (ATCC, CRL1721)= rat®] adrenal
pheochromocytoma = Dulbecco’s modified
Eagle’s medium (DMEM)¢] 10% horse serum
7} 5% fetal bovine serum, penicillin (100U/md),
streptomycin  (100pg/mg) 13 10 pg/mie)
gentamycin®] &HE $EHK 37T, 5% CO; K
Ao RERBWA #HESIHATD.

(2) MiamEt e

MpEE MEHES SRB assayR?e 43
#|Hale] WEOl #FEASIET ot FC PC-12
cell& 20 x 10709 MME 96 well plated]
3337 T, 5% COEfEe] wlokrolA] 265/ 55

A 134 A23% 2002 -

#3% § CWBD mili#(E# BE 400pg/n, 200
ug/me, 100gg/ml, SO0pe/ml, 10ug/mé, 1lpe/me)E 72
BER] B¢ mESYT. BEKRT ¥ BEKS
waz D-PBSZ 2E re#Esidch & welldl
509% trichloroacetic acid® 50 & 3l 1R/
%ol 4 Col HEIIAT 2 ¥ R@K=R 5F %
#s -2 well plateS R FoA BEsIHTH
SRB (0.4% SRB/1% acetic acid) F¥&E 10040
fwell2 7hetn sl 3047 REstdd I
213 0.1% acetic acid HWKOE # 4B HEHS
o g 2@ FAA &iEst 10 mM Tris Base=®
mmAZ T o] plate® plate shakerolA 35
speed2 5433t shaking3dlil ELISA LEADER®l
A 5402 BHEEES BWESATH

2) PC 12 cell®} APP, PS-1, PS-2, AChE BIE
(1) AChE, NOsI mRNA #f WE

D mRNA #hH

PC-12 cell& 24 well plateo] 1 x 10° MHfEE
7zt wellel #8ess, CWBD ¥ (100zg/me,
10ue/me) & MFESI T 18R 5 PMAS r IL-18
(100ng/m0)E BB F 24RER) T HEIFIAT
HERT ¥ LEKS EKE ¥ RNAzI'E F
st PC-12 cell MAEES el=2 mRNAE Hh
wate  HEe H3lgdh HiEd mRNAS
diethyl pyrocarbonate® RIES 20mée] 7&VEK ol
o RT-PCRe fFA3IAT

@ RT-PCR

S RAA} (reverse transcription) RIELS T ®
total mRNA 3 ug& 75CoIA 57 T B
(denaturation)A] 71 i, ©]e] 25x8 10 mM dNTPs
mix, 1p¢ random seguence hexanucleotides
(25pmole/254¢), RNA inhibitor24 1pf RNase
inhibitor (20 U/ut), 144 100 mM DTT, 45¢¢ 5
XRT buffer (250mM Tris-HC], pH 83, 375mM
KCl, 15mM MgChL)& m& ¥, 1pte] M-MLV
RT (200 U/w)E ©+A m3z DEPC BEE &
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BKE FHSS &K F97 207t HEE 3
Ak o] 20uy WHE EFASE F AL H
2000rpmo A 5xzF U4 AZsle 37C HE K
Pl A 604 < KMEAA first-strand cDNAE
EERYT g, BTAA 55 B¢ HESA
M-MLV RTE FEHIAZD F 58 cDNA
£ polymerase chain reaction (PCR)ol {Ffd Y
t}.

® ¢DNA PCR

PCRe fH{EKME X2 Primus 9% Legal PCR
system$ FIHste] BEITIACh KEES o9 A"
39 cDNAE FHo=2 {FFsIy, T dg
primers> AChE, NOsTI ¢} glyceraldehyde—3-phosphate
(G3PDH)YE  #|BiEst7] st
sense primer (20pmole/x0)$} antisense primer
(20pmole/pl) & RBE3S 148 mmstar, oAl 3w
25mM dNTPs, 3¢ 10XPCR buffer (100mM
Tris-HCI, 'pH 8.3, 500mM KCI, 15mM MgCly),
183 01848 Taq polymerase (BU/uh)E FHmet
s & FOUt 0w HEE EEEREKE M
3l pre-denaturation (95C, 5%7), denaturation
(95T), annealing (55T, 1%), elongation (72T,
17)& 25E #4173 H post-elongation2 72T 9l
A 35 BUY ke z &9 PCRE BTy
t}. Z} PCR productst 20p£4¥ 1.2% agarose gel
o loading3le] 120V f#EelAl 20433 H719 %
& F3to oHsldd.

dehydrogenase

Oligonucleotide sequence®| HFt#E( %S o}& 3}
2t}
@ rat AChE
sence oligonucleotide :
5 -TCTTTGCTCAGCGACTTA-3
antisence oligonucleotide :
5-GTCACAGGTCTGAGCATCT-3'
® rat NOsII
sence oligonucleotide :
5-TCCRAATCTggAACAgCCAgCTgg-3’
antisence oligonucleotide :

5-g¥TCCATgCAgACAgCCACATCCTC-3

© rat G3PDH
sence oligonucleotide :
5'-ACCACAGTCCATGCCATCAC-3'
antisence oligonucleotide :
5 -TCCACCACCCTGTTGCTGTA-3
PCR product®] £ Windows 1D main
program (AAB, US.A)E FlAHSS Hixk
(height, Ht) 2. 2 BlE s AT

(2) AChHE activity BI%E 2 Westem blot Z#7

@ Mfar EAE i

PC-12 cellel CWBD k4 (100ue/me, 10pg/
md)3 PMA, r IL-18 & 2485 <t FKE &
g & Wit lysate® do) AChE HH=E W
EStg R, CWBD i #(100ue/nt, 10pe/nt)3
PMAE [ %S ¥ 368 D-PBSE #iRE
KEgest & mbakk lysate® 2©] Western blotol
e sk ot

AEA lysateE @7 98t 509 lysis &
=8 R {Trs-HCl (200mM; pH 80), 200mM
NaCl, 05% (v/v) Nonidet P-40, 0.ImM EGTA,
1ImM PMSF, 0.ImM DTT, 10xg/mé leupetin}<
BET T dgdA 3043 BEST L 543 ED
SEEste it lysate® 9o Bradford Rk
Moz FHEL ERIAT

@ AChE activity M%E

fUfEYE lysateE labeling$t ¥ sodium chloride
solution 0.2m¢¥ EE&SH Z tubeol] 3.0m¢
water, nitrophenol solution 2mé, acetylcholine
chloride solution 0.2m& #FHmatF ot hA] 54
% acetylcholine chloride solutiong #nahil B
Be AT kst 25 T water batholl A 30
43 ¥#EA 7 F ELISA LEADERZ 420mm el A1
BRIEEE MES AT

® APP, PS-1, PS-2¢] Western blot 7r#7

Wil lysate (50pg)E 12% SDS-PAGE gelel
Z 3 PDVF membraneo] EBAIZTE 2% BSAZ
28R blockingdt ¥, anti-human APP N-terminal
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antibody , anti-human presenilin-1 , 78] anti-human
presenilin-2& Z+Zt pE# S 4To)A overnight
AlAth 283 anti-mouse Ig HRP- conjugated
sceondary Ab3} RKMEAZl ¥ ECL- Hybond
film.2 immunoblottingg &4 #7384}
3) Scopolamine 2 FHEA L H BB AR
249 s '

(1) #9 %R 2L scopolamine 5

#{t (30##) SDA @R 59188 1Hez 3
o KB, tacrines REAT BHYRHE (10ng/
kg), REMBLST REF 200ng/kg)oz Uiy,
2t7} scopolamine- (Img/kg)S 7HR 1H 1E fEkE
SN e P RES

(2) WBC, RBC, PLT9 ®{L %

EWRE 108 % SDA aRA EE LEE
mEe2 10me) m#ES ¥t 2 f 2me
£ CBC bottled] ol @ik, sRmiRE, mm/h
Wi 88 SESIAA, $HES Foniodkol #
3] Minos-STZ RIEsIA ).

(3) Glucose, uric acid®] FE
m#EA glucose, uric acid®] BE HEE(LE
IHEE RS mEstY).

(4) AChE activity #l%E

MmiEH AChE activity BESI7] #3to] test
tube$} blank tube& labelingd}il, test tubed]
sodium chloride solution (cat. no. 150-3) 0.2m{
 serum 0.2m& Wi BA&3ch blank tubes}
test tubeo]l 3.0m¢ water, nitrophenol solution
(cat. No0.420-2) 2mé, acetylcholine . chloride
solution 0.2m¢& HN3 AT ol F KHS FRE3|
f08%3te 25C water bathol Al F®ES] 3040 5
#AIZl # ELISA LEADERZ 420mmo}A] WIEE
g WEsHd. 2 BRE HEAsY AA =
ApLank - Atest 2R 3 AAANA EHE
& MEstAh

(A 139 A 2F 2002 -

4) ScopolaminelZ FHMUH ZEH BB BF
2 d9] Morris water maze K%S T8 &I
EORE A% HE BE

(1) ICRA AF 9 k#E 88 ¢ Y RE

ICRA AFAE 15BBEM Morris water mazedl
A 18 1B RELSES 4H4AsHdth. Morris
water mazed BEEo] Hcmel =o]7t ¢ 30cm
¢l K2 Kifo] 28CY FEES 2/3%=E A%
i, 2 ¢l AFH} 82 4 e FAAH ] 10em
21 9%% platforme HAX g Kigelth. 18 1@
B2 30% LAY pooldlA platforme 2 S
e AFE BASHATY. EAHE ICRA AFAE
10728 & oz 3o HEH, tacrined HE
3 BHEHERH (10mw/kes), XKEMLI KRB
(250mg/kg) o2 I A4 148/ 18 1E
8y RES} platformd] 22+ REIHS B
st

(2) Morris water maze HE

A £y BEZ #TE ICRA Az
scopolamine (1mg/kg) & fRiEol HEIT F 308
ol Morris water mazedl A3 3 vlg]l¥y Y1
Videotrack (animal and human being behaviour
analysis system)2 2 f7E)S MEIAL 1 B
#E Videotrack softwareZ 2#H7atgth.

3. ¥Et A

HEIA 42 &R meantstandard error®
S HEME BB Student’s T-test®E
FIASAT
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m. ik

1. mLFC®} PC-12 celloll CH 3 s M:

mLFCs®] A FRLE HERFol 100£44(%)=
YEhE T 100, 50, 10, 1pg/mle] CWBD EEaEfo
Z+z} 98+4.3(%), 99+4.1(%), 96+26(%), 94+
48(%)2 MifadEtEel el ekgka, 400, 200
pe/me o] KEMOFT EEEo) 2+ 85+3.9(%),

T7+3.0(%)o2 MMadEiol eyt PC-129)
HERS YWRBE 100£35(%)2 JEhi, 50,
10, 1pg/me] CWBD EEEfcl 2+ 102£5.2(%),
104+4.8(%) , 111£5.1(%) & MiazEEo] Ve
2 Sk, 400, 200, 100xg/mte] CWBD Rzt
o] zZtz} 63+4.4(%), 75+5.3(%), 91E27(%)=
HfEs o] YElYtH(Table 1).

Table |. Cytotoxic Effects of CWBD Extract on mLFC and PC-12 cell

Viability(% of control)

Concentration
Group
(ug/ml) mLFC PC-12 cell
Control 0 100+4.4% 100235
1 98+4.3 111451
10 9941 104+4.8
50 9%6+2.6 102+5.2
CWBD
100 94+4.8 91+2.7"
200 85+3.9" 7515.3™
400 77£3.0™" 63+4.4™

% : Mean * Standard error.

Control : Non-treatment group.
cwBD :

400ug/mf) CWBD extract for 72hrs.

= 1 Statistically significant value compared with control group data by T test(* : p<0.05, ** :

=+ > p<0.001).

Group pretreated with various concentration(1ug/mé, 10ug/mé, SQug/ml 100ug/me, 200ug/me,

p<0.01,
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2. PC 12 celi®l APP, PS-1, PS-2, AChEoll Cfst e EEY WEHAS S8HDE JUeiged wha,
ofat Z+Zt 100, 10 pe/mte] CWBDH 100ng/mé ¢
PMAS rIL-15& 37 £EY BHHS 744

1) AChE, NOsII mRNA¢®| 35 23, 5624 100ng/m¢ ¢ PMAS$} rIL-18%t RHE
AChE mRNAS9 ZEaol QoA [FEHe 3 WEH ¥s] AChES #EHol Zadte 7

25(Ht)2 YERS R 100ng/mé &) PMA$} rIL-18 go] vebth(Fig. 1.

riL-1B+PMA+ CWBD (100 ug/M¢)
rIL-1p+PMA+ CWBD (10 g/n¢)

|
&
g

Media
rIL-18+PMA

AChE <— 440bp

G3PDH [ < 452bp

Fig. 1. Inhibitory effects of CWBD extract on AChE mRNA expression in PC-12 cell cultures after
treatment with PMA and r IL-18.
Normal : Non-treatment group.
Control : Group pretreated with with PMA and r IL-1 8 (100ng/mé).
CWBD : Group pretreated with various concentration (10ug/mé, 100ug/mé) of CWBD extract for 24hrs.

PC-12 cells were pretreated with various concentration of CWBD extract in the presence or
absence rlL-183.and PMA (100ng/m¢) for 6hrs (IL-1B & NOsIl mRNA) or 24hrs (AChE mRNA).
Amplified PCR products were electrophoresed in 1.2% agarose gel, and analysis(Ht) were used for
1D-density program. Other methods for assay were performed as described in Materials and Methods.
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NOsIT. mRNA®9| ZEFE oA EFEHS PMAS rlL-18 & 37 REY REHS 2474
56(Ht)Z el 100ng/mé ¢ PMASH fIL-18 80, 1142 100ng/m¢ ¢} PMAS}H (IL-18 7 @RES
£ REY HEBIS 170HyeR YehgEd b HEERA vlE NOsO ¢ #HEo] MFI=ASS B
3, &4 100, 10xg/me e} CWBDZ 100ng/mé 9l T ATHfig. 2).

rIL-1B+PMA+ CWBD (100 ug/mt)
rIL-18+PMA+ CWBD (10g/™)

3
:
2
£
g

Media

NOs i — 400bp

Fig. 2. Inhibitory effects of CWBD extract on NOs!l mRNA expression in PC-12 cell cultures after
treatment with PMA and r IL-18.
Normal : Non-treatment group.
Control : Group pretreated with with PMA and r IL-1 8 (100ng/m¥).
CWBD :Group pretreated with various concentration(10ug/mé, 100xe/mE)CWBD extract for 24hrs,

PC-12 cells were pretreated with various concentration of CWBD extract in the presence or
absence rlL-18 and PMA (100ng/m¢) for 6hrs (IL-18 & NOsll mRNA) or 24hrs (AChE mRNA).
Amplified PCR products were electrophoresed in 1.2% agarose gel, and analysis (Ht) were used for
1D-density program. Other methods for assay were performed as described in Materials and
Methods.
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2) AChE activity #i%l
IEE# S AChE activity® 43+3.3(%)olg=n /me] REMLT KEHLS 56+34(%), 840

WIERS 100+46(%)22 Jelyged), 100, 10 (%)2 et FESIA B = AKFig. 3.

CWBD extract (mg/m)

Fig. 3. Inhibitory effect of CWBD exiract on the acetyicholinesterase activity in PMA and r IL-1

- B stimulated PC-12 cell.

Normal : Non-treatment group.

Control : Group pretreated with with PMA and r iL-1 8 (100ng/mé).

CWBD : Group pretreated with various concentration(10xg/m¢, 100xg/mé) of CWBD extract for

24hrs.
= : Statistically significant value compared with scopolamine control group data by T test
(+ : p<0.05, * : p<0.01, +»p<0.001).

PC-12 cells were pretreated with various concentration of CWBD extract in the presence or
absence of ril-18 (100ng/mf) and PMA (100ng/m¢) for 24hrs. The lysate were measured using
AChE diagnostic kits (Sigma). Other methods for assay were performed as described in Materials
and Methods.
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3) APP %8
APPE F%7fo] u)sl PMATHS 13ESE % A RS BEREHAAE BLHIEES B

Ffoll A gaEsHA BB A2, PMASE CWBD T I+ (Fig. 4).

: PMA + CWBD

Lane 1 : Normal
Lane 2 : PMA
+ Lane3

- +

++ PMA

<+ 974KkDa

Coammassia blue

Fig. 4. CWBD inhibits expression of APP secretion in PC-12 cell.
Lane 1 : non-treatment
Lane 2 : PMA(100ng/mé)
Lane 3 : PMA(100ng/m) + CWBD (100ug/mé)

PC-12 cells were pretreated without or with CWBD (100xg/m) extract in the presence or absence
of PMA (100ng/m€). APP expression was measured by immune Western blot assay.
The increase in immunoreactivity of the APP-specific antibody in the presence of PMA was inhibited
by CWBD and internal control Coomassia blue R250 staining.
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4) PS-1, PS-2 #H
PS-13 PS-2% EEE uld PMARS # REROS BERAAAE #fHol BAdedA S

RE WEHIA EEA BEINOY, PMAS € ¥ § Jth(Fig. 5).

Lane 1 : Nornmal
2: PMA
*  Lane3: PMA + CWBD

+

+-PMA -

PS-1 (Ab-1)

PS-2 (Ab-2) < 98kDa

‘Coamssiathesto

Fig. 5. CWBD inhibits expression of PS-1(Ab-1) and PS-2(Ab-2) secretion in PC-12 cell.
Lane 1 : non-treatment
Lane 2 : PMA(100ng/mé)
Lane 3 : PMA(100ng/m¢) + CWBD (100xg/mf)

Representive Western blot of PS-1 and PS-2 secretion released in 12hrs. The increase in

immunoreactivity of the PS-1-specific antibody in the presence of PMA was inhibited by CWBD and
internal control Coomassia blue R250 staining.
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3. Scopolamine2 2 FME HLEH AR AR
el mykol cist A& ‘

1) WBC, RBC, PLTel WX+ 4%

WBCE F#Eol 11.8+06(x10%mr), HEEH
o] 11.0+£05(x10%m)2 JEMEI tacrine #RER
3 EMEBREY CWBD BB 24 116+
05(x10%mr), 102£08(x10%m) = e Hig
o) Hls FEMHIA #LEA &gtk RBCE
EEEC) 82+0.1(X10%/nr), HEEFS) 8.8L0.4(x

10°/mf) 2 WENGI tacrined REAT BHHEBH
3 CWBD E®ES 42 82+02(x10%m), 85
+£09(x10%m) 2 vHeht HEEE] Hld BF K
QA WaEA . PLTE EERO]
TT1H13.0(X 10%/mi), Al 984F47.8(X10%
) E UERG T tacrined HET BUHERS
95+75.9(x10%/m) = Ve HWER HE H
B Qs BLE Bolx ¥tern] CWBD HE
B 785+32.1(X107/m)E HEHIA BLIAA
o} ZEtkel s BEErol $llvH(Table I).

Table 1. Effiects of CWBD on the Blood cells of Scopolamine-induced Amnesia Rat.

Group Normal Control Tacrine CWBD
o) 11.8%06" 11.0+05 116405 102408
(xl?ld()%(/:m ) 8.2%0.1 88+04 8.2+0.2 85%09
(Xf;gsr; - 771£13.0 984+478 955+75.9 785+ 32%%

3 : Mean * Standard error (N=5).
Normal : Non-treatment group.

Control : Group treated with scopolamine (1mg/kg ip).

Tacrine : -Group treated with scopolamine (1mg/ke ip) and tacrine (10mg/kg p.o).
CWBD : Group treated with scopolamine (1mg/kg ip) and CWBD extract (200me/kg p.0)
+ : Statistically significant value compared with control data by T test {» : p<0.05, = : p<O.01, * :

p<0.001).

SD rats were orally administered of CWBD or Tacrine - HCl and injected scopolamine (1mg/kg)
once a day for 7 days. Hematologic change was analyzed as described in Material and Methods.
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2) Glucose, uric acid, AChE activitye] ©lx&
R

Glucoser= IEEFo] 1105E79(mg/de), HEE
°] 1005x86(mg/d) o2 EMNEIL tacrineS
B3 BUHHEBEES XEHOT RRELE 4Z
138.7+6.2(mg/d0), 1525+7.2(mg/dd)E UE} B2
T BEEYA EREAT.

Uric acide= E#H#HC] 1.672022(mg/dd), =
o] 229+0.13(mg/de) 2.2 YEPE I tacrineS

Al 2 & 2002 -
REY BHYHEHS 1.312009ng/d)2 FEHE
IA BALEHAZ KEMHOLT REHRS 201
0.11(mg/d0)2 A HREEUA B =AU
AChE activity® IEH#e] 16411.3(U/me), ¥
BEEo] 35.3x15(U/m)E Vel R tacrined #
B3 BHRBES XEHOT RERS 47
21.2+07(U/me), 27.7128(U/md)E YEI} =BT
HEHIA B EAHTable M),

Table M. Effects of CWBD on the Serum Level of Scopolamine-induced Amnesia Rat.

Group Normal Control Tacrine CWBD
Glucose S ciag PR 152547 9%
(ng/d2) 110.5_7.9‘ 100.5*+8.6 138.7+6.2 5+7.

Uric acid 1674022 2294013 1.31£0,09™ 201£0.11
(mg/de) ’ ) ’
AChE £1 2 v o
A4+1, 31, 2%0. 217128
(U/nb) 16.4+1.3 353%15 21.2£0.7

¥ : Mean * Standard error(N=5).
" Normal : Non-treatment group.

Control : Group treated with scopolamine (1me/kg ip).

Tacrine : Group treated with scopolamine (1mg/kg ip) and tacrine (10me/kg p.o).

CWBD : Group treated with scopolamine(1me/kg ip) and CWBD extract (200me/kg p.o)

« ¢ Statistically significant value compared with control data by T test (» : p<0.05, * : p<0.01, #= :

p<0.001).

SD rats were orally administered of CWBD or Tacrine + HCl and injected scopolamine (1mg/kg)
once a day for 7 days. Hematology change was analyzed for serum level as described in Material

and Methods.
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4. Scopolaminetx 2 FUE LHEH BRE M
F 2ol Morris water maze BB S S8
15 HEE 4 HE

ICRAl Az 2ol poolol A platforme & &
7he e EERC] 11.2+34(sec), HREEEC]
80.6+39(sec)2 wE}W R, Tacrined BT (5
VY BELS 15214.0(sec), REMOST RERHRLS
169+20(sec)2 2% HEHIA B HAT. A
2 E@HE(small movement ; smidist)S EHRE

o] 182+25.2(cm), Yol 1540+ 187(cm)E
Elxt3n, Tacrined HEAS BHHBHS 243*
42 4(cm), KEMOST BREH-LS 3081359 cm) =
HE®IA BAEHAer, & EfE(arge
movement ; lardist)> EE#C] 71+227(cm),
¥@EEol 751£792(cm)E e} R, Tacrined
BT BHEEBES 117+42.1(cm), XEMLST
FHEMFS 701143(cme 2 FEEIA B HSIA
t}H(Table IV).

Table IV. Effects of CWBD on the Scopolamine-induced Impairment of Memory in the Morris Water

Maze Test
Result captions Normal Control Tacrine CWBD
S = h ok ok
tep-throug 11.2+34” 80.6+39 15.2£4.0 169420
latency(sec)
Smdist(cm) 182252 1540+187 243+42.4™ 308+35.9™
Lardist(cm) 71227 751+79.2 117+421™ 70+14.3™
¥ : Mean * Standard error (N=20).
Normal : Pretreated group.
Control : Group treated with scopolamine (1mg/kg ip).
Tacrine : Group treated with scopolamine (1mg/kg ip) and tacrine (10mg/ke p.o).
CWBD : Group treated with scopolamine(1mg/keg ip) and CWBD extract(200mg/kg p.o)
Step-through latency : each time the animal moves from entry to platform.
Lardist : the total distance covered by the animal in large movement.
Smidist : the total distance covered by the animal in small movement.
= ¢ Statistically significant value compared with control data by T test (x : p<0.05, == : p<0.01, + :

p<0.001).

ICR mice were orally administered of CWBD or Tacrine - HCl and the acquisition training trial was
continued once a day for 14 days. The videotracking was initiated at 30 min after the injection of
scopolamine (1mg/kg) and the retention trial was carried out.
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N. % &

EFEREES W BT WA I AWM 6
o] R mel ZF FLAM KEo) BB it
& RENSZ A MEANIL 9o 3 5
=HAE KEFY st BAHE g,

AR o™ HEd o3 Jehte 939 &
BEEZA, ALK 53 A KE 2 BES
st kit KEd o8 Jeus ag 1T
B D MBSO WhEH ERLE EkIo® o
N BEmez Tt IS, BEh, HEA,
HES, FHEES, BBENH, S5 L AEH 5
< waste BES KlKES BEE Jehig
9,10)

HRE Yo £ KBS xsoluny
(Alzheimer’s disease; AD), M &S (vascular
dementia), FERITH: AR, BEME R, S84
FR, BH AEN BR, REN BR EEKE
KEEE, SMB, KES Sol dou, BAHEE:
ADS} SmE &KE9 ¥EBIF 80%A8 50l U
A7t 10%8 AAS. 283, KER BED
ERES Hol: HAE FF Buuu®.

HRE mRemez “HRY, ‘®FY ‘B%
rso gl %30, R Y B @
RS s BR BV <BERE - IIHER
> “FRE, ... ERES, BT, KA
REXK, RENTHER, BHFRE, RHHILE,
AN, BHARE....." 0T,

FRe] RS EEER SHEE BHTE
BETE, THIAR, BERBK RKARE, Bk
B Solm HES FT HK, KA, HBm, £
5, LEBFZ FERE S22 8 4 9o ®BE
SRE WK EmTR ERFE gEATE
Sol 2 AH&F3 Yot

REBOLTS K BB BFHoZ BO
ol A8 F|o XEo] o] AL FAckxn A
o)Zo] AolAtHl, £BIE(ELR), WEEY),
FEWS, AZ, EB(ER), B%RTF, XML, BPL,
BT, BECW), X8, A%k, &% 7S B
Foz BRHE Uxn, BEBE OLMAR KM
e LOST KE 20 N OS4EE S LE

g wEste W ERSE Agen®,

KEMOST BEYSe %iEs ¥y o
&3 2o,

O FFiES AdtY] mmEAksE AmEOR E
& AolA oldllE: EAKY KE BETFOEAN
KE HFERES S ALY BLH BEFSE
wHEZzm BMFCE FEASY K8 HESE 8
o, O FFiE B de #gRBEREzEY BERCS
Abgete] me #WIx=E du, ALMdd #aE
TR ABH AMEHEsd BAfKEZRY
e HekEA LRE WA, HE A
o WgEElE FBRT S MKREA LEE WK
s, ol Astd BrE#StT EEeE X
&L #E3le Lol Asta EdlY k& RBstE
A, DA AStd FHEs e LT 2ol %
KEEslE &7 Hol K49 k& @HelL, OFF
frol Asted EmEE KeEESE EES Hk
24 LE #eE, OFFd ASd BBEH
3t A8y BFoZA Lo BlmE 4EA
a3, ABste] HAkGlkSE KB MEKE M@
o] kE A stx, Lo Aste MEGER
ZWaEss FEd BECH BTLCE LWE
s E v BB ARTE BMKE oJE MH
3a, = LR EHRS kP ARL#ESH
PRl BES FHFEsY &8 LRy
Doz BIE WMee HE #F2 e old
KEBOFAL LOZ ASY e RIZZ kE
BAAL me B3 WOLTLEA Wil
gsle RE fE#Ul 222 BRESE A 3
k.

ADE FRTHAY jEe 2 £ /F9
HSEN TR, & =y, Alzheimerd 9ARH
3l 2 MABAAMXY AYFEIAN 53 FA mgE
o] EFE HEoz 90 ERoz: HEHY
%, Mgy BEREE, Al € HEHaHES *
= ABY Bt Jdelue, REFRRE, B 5
iTRERS, B B9 ERE JehdtH? AD9Y &
Fi9 FER T e nEH EHAENT, 2
ol A7 KW EBol 2o T HHRE Lol
9 | o R dsl 2ad oo g i
RE AU EASE BHE TiEe Aotk —
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BEIo s FRM Hole BN EEE EEN
d HPE wE fBEESE BEool Ixd
& Sol, EEEAMNE 99 IEdor T AA
of IS ol ot Wad o EIEHTA
AUl 22§ Zabid v, HE Rkl
AME EESorE Aol iy gEdx] gre}
A, dut @BEEY EAE 91 JdE NES o
£ Abgoe) TE FH RS fus U iR
%9 B8 WAL UE ALgol olobr)s Fo

&S

WEoz AR 7Ysm Y 5= Yot =
Z1AXE e BBEE 5 Bddste £HmY
it BRLZ A fEEfEel oty=l, KREH £
LKA FRAAN 2+ @EES Do o=
T2, EHEY B, Mg B, wg
MRS EY £R, mE it T M
5 BLE Jehag

ADE A7 FER T MEst=H,
amyloid 8 vprotein BEHE(AB), Jd2ERZA
{estrogen), oF3 @] X 92 E(apolipoprotein E ;
apoE), = A1'd(presenilin), E{LB(oxidants;
hydrogen  peroxide, superoxide, hydroxyl
radicals), KAiE, Alarol <3 Hg, MREEWE
(neurotransmitter),  FHEE#E K T (neurotrophic
factors) 5o &#A U, o] F amyloid B
protein ZAHE(A L)Y I (deposition) o2 A7)
= SPsf] it (neurotoxic) 0.2 B M S
$37r dojure AR HAQ4s B ‘BaE
(hyperphosphorylation tau protein)] ol <&t
NFTs® f{EFHoZ MR IT(neurodegeneration)
ol A7l Aol Wm0}

Amyloid cascade hypothesisd] WEW A g9
WL ADY F#o central eventolt}. o]R&
brain®} Amyloid®) FH 2 cascadedl A HBIEE
A5 #FRe fERe YEA ¥k Alzheimer's
diseasee] UElVtE FHEEMH R AAHAT
2H(Neurofibrillary NFTs)® Al73u
(neuritic plague) amyloid 8 protein®] 3ol
olste] A AV, amyloid 8 protein EFE(A
B)2 APPS FFEHMQ THBFEoz YAHdT

19)

o, R o Kl

tangles;

APPE 219 chromosome$] single geneol 4
Aol Qo™ o 219 REEI 3AY BEF
3T BEE ROER BERS JERH 30fte
40106 ol=8 dmapolnil EE JHolA BR

 E52s A3 g Neurofibrillary  tangles
; NFTs)9F A7 gke] A7tk o2l iRl EH
T B Em BR o8 APPY BEAK o
ol dojydohn gmEn Q. Fxmsto)uy
Bl I BINE(basal forebrain)S} 3 mfel A
APP2] HET #HEc] Winso St #Hge
EeE SEEMBEANA APP EET B ®m
Hol gdvtE #HES amyloid £ proteing A H
Il SR EHEiz e MM Sede
HEZ 2 o APP/b E{EE, 53 HEEK
B EEMY MBS 7t e Aoz
AT U ' ‘

&) presenilin 1(PS1)3 presenilin 2(PS2)
= 747 1483 18 e HESH, o #HE
T9 5T RARWEI} BN, KW Q23
oM el 70% LIES FHo He Aoz #iE
AP, o2& AR ojrlwite] 67%7} F—3}
9 770 Fi# ¢ transmembrane domaing 7}A I
AE 45-50 KD EHEZ 4852 it

b 28 RN & o o] BETEY %
RBREE 71712 Jv RKEHK AD BEAME
APP7} PS-1o|t} PS-2¢] 9&] B -secretase’t
Bo] EH UE MR 282 o Bol B
Bislo] &5/ APPO #Ho] S 714 amyloid
8 protein’} EE WS o2 WEHEKLS U
Bl o uhel RAEEE SR RfEE A
on Aadn A A= APP, PS 1, PS 2
9 Ed¥iole BT ALY ®HE BmAIY o
2ol it e FFERoE A Q)
9. BiiolE APP$} presenilin BE'EOl N2 &
Fe0E HE MFBELEA o HES 0N
o AndFa Yo,

3hH, o} " Z ¥ (acetylcholine), E3}71(dopamine),
MZEY (serotonin), GABAY BB = #1kd)
mel EAste AR 4HA dedH, ADY 1%
FEAR Y ST BRI S 294 WERY BE
3 M7 Qoe BEsl sasA BREn 9
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o AD @BEdAX Yehde mteh) wEs o
& #Fal P2 EME MES T LB HEY
SINEEUE WEY W M M Bt 9
Folgtn REY F d&d, o) AR BERL o}
AL AL HEsE olAEdEZdo2EEolAz
g Bao®.

H & FERQ BRGES oih#EE ZEEHI
BET i) sle Aoz d9A FERE Za4
HERE MREATI &&EH € & I HRY &y
EoE oEEA Ea YA Al (acetylcholinesterase
inhibitor)2 FDA®] &ES ¥ol BRJAME
R (EH%<Q tacrine(tacrine)®t &/l ERH
E2020(aricept)F°] Jom ol #EHPEL olAd
Zdolgt = WREEWEY BIAE Fo}F
o BRE RAMBES HABAAFE HEE 7IA
T B,

RS BEERIFAM Y ARFLE Yo
o ERIG ZLE FRIE HMERN
HE FRY7 olfolxm glem =@ ADY
T oe FEQ obd2els AFuad} presenilin
BETY B BEA HE HRST olRelmy
I WIRRABY ZES TH WY HRO
A #EAM o|FolH oy KEMLITOl AR
do] 4£(LE2Bm Lol BE HR: &3I3A =
3t et
- b, REMOM] LEE A8 REES
FEste AR BEBET deddd Brso
REMOIo]l Fgol v = Bbol W3t HE
ot

olof FEHEE XKEMLST) HEAAN Yehie
wmrEE et TEHEMEA mXE FEL M7
g3, A4 A7 mLFC$ PC-12 celld] g
KEROSTE Mlasis 3391, PC-12 cell
o4 AChE, NOsII¢] EfET ##s, PC-12 cell®)
ME4 w9Ae) N AChES] Wi, APP, PS-1,
29] S WE 2 PEsA3, scopolamined
BReEE S ¥ Mm% 5 acetylcholinesterase?]
# 2 glucose, uric acidE WEIFLH, =3
Videotrack (animal and human being behaviour
analysis system)& E3 1789 #(LE B Wl
Es] KEMLFTS ADol tid BpF £ “wEH

A 134 A 2% 2002 -

249 ®HEE FE3laz .

AA, A4 AF e mLFC% PC-12 call& 48
st KERLTY MY (cytotoxicity) & HIE
3 23, mLFColA+E 100, 50, 10, 1pg/mée] X
FHOT BREF FEME A= #BLU AL,
400, 200pg/mb o] KEFM.OFF REFE] FEMUA
BAEQR, PC-12 celldlA= 50, 10, 1pg/mLs]
XEMOLT RER) AERIS B A3,
400, 200, 100pg/meel XKEHLFT HETfo] BE
HAA Aol 400, 200pg/me] REMOSTE
Mol Aol MExol EASIA ¥ 100pe/ml
BTz E®m3gH(Table 1)

&2 PC-12 cellel i3 ACHES} NOsI
mRNA¢] 28L WESIAIL, Western blote 2
A3tk B AD BEE Hol: E&d d
HE EHEo®w PS-13} PS-29] RKWREE Ex
AL, PS-1& 5] ikl Bzl e ZES
MRESXE=2 PS-1(30kDa, chromosome-14)3}
PS-2(98kDa, chromosome-1)9] frE3slE Aoz
&2 gith PC-12 cell& PS-1 #ET7F #R
BE T AR (overexpression)d o] AD 5
& AXFZE 48X 9ok AChE mRNAY #
ol QlolA EEEFS 25(HOE YERZR 100ng/
me] PMASH r IL-189E BET HEHES
58(Ht)Z Jetgt=dl w3, 242k 100, 10pg/més]
KEH O 100ng/me] PMAS r IL-18& &
A REI ERES 27 23 5622 100ng/més]
PMAS$ r IL-18 & BREES HEH vl3 AChE
o] Aol WH=EIRN S (Fig. 1), NOsOI mRNA
o B JANAE EHBS S6HDOE e
I 100ng/méel PMASH r IL-18%& BEE ¥
BEHL 170HY 2.2 vEsteEd ws, 242k 100,
10pe/mee] KEMLTE 100ng/mee] PMASH r
IL-13& 84 JEI EBRHS 42 80(H),
114(Ht)Z 100ng/mie] PMASH r IL-188 RH
o BBl Y& NOsII9 BES AFHEASS
£ 4 th(Fig. 2)

a3, PC-12 celldlA] AChE activitys}
PS-1, PS-29 APPe BHEBPEL BRIAZ,
KEMOSTS EHS BERES Afs ZRE
Western blote2 FEZstAT. PC-12  celld)
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AChE activitys TE#HHS 39 4313.3(%)°l N
TOHBBES 100£46(%) 02 Vel 100,
10pg/me 8] RKEHOFT WERELS 56134 (%), 8
40 (%)= eV FEHIA B EHJoH,
APP B M%l %FErxe TEEH v PMATS
RET HERAA EEA BEENSY, PMA
o KEMOLAE A BB} BRI E B
HASS B & U3, PS-1, PS-2 #HE 0§
BRE EERA 93 PMATS RET HERF
oA EEESHA BEEAOY, PMASY KEOLST
RERfIAME BE BAHNSE B 4 Ui
(Fig. 3, Fig. 4, Fig. 5).

ol & scopolaminel® B2 FHEE BEIE A
Be 8#3% WBC RBC PLTE #4334t
WBCE [EEEO 11.810.6(x10%mr), HREEto)
11.0£05(x10%m) & YEFR I tacrined FoJ &
BB RS CWBD B Z2H2F 11.6105(X
10%mi), 102%08 (X10%m)2 1heb} RS
H3 HEN de BLE Holx ¥y, RBCE
E#BE0] 82%0.1(x10%/mr), HEBE) 88+0.4(X
10°/mm) 2 eV tacrined WS FAWET
3 CWBD 2¥7F& 7tz 82+0.2(X10%/mr), 85
£0.9(x10%/m)E YEh} WEEY W mF A
BHEQAA #ML=A &gt PLTE EE# 771
£13.0(x10%/m), HWBBEC] 984+47.8(X 10%/mi) 2
WEFRIL tacrineS RS BHEMERHS 9551759
(X10%7/mt)2 et HEerel nlsl B YA
#BEE 2 e CWBD EEAFL 7851321
(X107/mN 2 HEH Je BELE BioY MRS
M#EE7o] scopolamine®l] €)% acetylcholinesterase
oo} HEBGRIL glE o=z R ETHTable
).

123, scopolaminef¥ B E FHEE T B
B MR glucose, uric acid, AChE®] ##1L%}
MM glucose, uric acid® #&3 AChE activity
£ miEstat. AD EEd A glucosed EmE
HEHE WEEAIE BEHEE 4YAd deH
scopolamine® 5 3 AF A uric acid®) BfE
7b #mE ks #4571 91, scopolamined &
Rl H&SH acetylcholinesterase’} 8 na}e]
acetylcholine®] #o] &3l WM st Lt R
el BIBE FEIA HE2R scopolaminel &

FHY BEH BB BE MFEA glucose, uric
acid, AChE activityol' vlX& ®BEE 43S
ok, Glucose® IEHEf] 110517.9(mg/de), HIREF
o] 1005+86(mg/d) o2 VEF}I tacrined #
BT PEMmEREE KE®OT RERE: 4
138.7%£6.2(mg/dd), 1525+t72(mg/d0)E YEIY} =
¥ BEHEIA EREJR, Uric acide LEHFOI
1.67£0.22(mg/de), ¥BHFo] 2.29+0.13(mg/dd) .=
YENET tacrine$ BT BEHBRES 131*
0.0%(mg/d0)2 HEHUA ZFAHAL KEMHOLT
BERFES 201=0.11(mg/d0)2 AEMIJA B H
A 29t} AChE activitys EFEC) 164=*
1.3(U/de), HmEREe]l 353X15(U/d)E el
tacrine® #HT BEHBRT XEMLOST KA
e Z+ZF 21.220.7(U/dR), 27.7228(U/dNE Y
By HEHUA BAHEe mEAN  glucose,
AChE activitydl vX&= #E7F dSE BEY
AN (Table M).

E0 7 scopolamine® 2 FHEF acetylcholine
Wz (siE) MF A acetylcholinesterase %]
of ¥ XKE@MOSFS HEE Morris water
mazeZ ©] &34t

Morris water mazeiff@E Byl ZHMEZT
HEe mES A8 EHEY, EEER 4
9 WHEE A7) AL REol it ole
F2 BHRERENS WEse REEA #mel
Aol dx WMEEE AN ZEste €D
TERMERIES AESE Aot ol AM
iR Aol dojve HEE Ui R
Bigste s, 1 HEEY K EHM
frES BB THIE Bl REIo®.

o] BEAN THELS 22 AYA AdE £
ZUl A4 RB/EE FE A& BRAG. H
e od EEHEE FAY & g, ¥NE
BiREE R AE TAgEsith ek
BAEREAAN AL = JdT wmEES IR
A HEY NBEE BBIY $A7 kEEE F
olof ol Kehik¥s Mo EBEZEIL WIT LB
A —EY B REHAJLBE o FHE
kol = ZEmmfe) LESHTP. ICRA A
AR do] pooldl A platforme. 8 27t KL

o v
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EHEBC] 112134, HBH] 8061398 Eisk
I, Tacrined #EES BUHBES 152240, X
FTRLOT BERS 16912082 25 FEMHIA
B4 5ol scopolamineo] HWE o BiE HIH
HRE JEMAATHTable V).

e 27 A7 pooldl A platform.?.i &
2}z 71X poolel A §R ol EEES threshold
2 fwEstd AL #EEE(small movement ;
smidist)® ®& Egi&(large movement
lardist)E 2 &RE 29 smidists EEH
o] 182+252¢1 H wa] scopolamined fHEl
BEEE Y BRI A7 HBEo]l 15401187
2 ExsA EBEol ®BmE 3, Tacrined #
3 IPYEEEBEES 2434424, KEALT BHEFS
308+t3598 HEMHJA B = scopolamineo]
$e 2D BUR WHIRES vt R EFE
o] MAENLH, lardist® IEHFFo] 711227, ¥
MBfo] 751179282 FESHA EHE] BMmAY
2, Tacrine® HET BHEEEIFS 1171421,
KEROS RERLS 7014308 HEHIA
#H o] scopolamined] #3 ZiEH BB MH
BES R AZ EHEC] B4 HArHTable
V). ‘
kel BRERE BE ERY &R XTH
OfFe] PC-12 cellel Al AChE, NOsII mRNA<]
BES WHADE RT-PCRE S3td #AA
I, APP, PS-1, PS-29 #E % NMREE
Western blot2 $3b9 #HEIAt =
scopolaminef% 2 FHEE LEH BUR AFAEE
& Morris water maze HEHOZ sty D

RET KEMOMOl BES GROBE M

R7F &S mEEs g
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