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SRE ] FRRBEdd vX e BE

KA R

SRS

BRI - FHEE

F 21X 6541 olAte] wAE
o} Z}Zlﬁ}h &2 1990dE 51%R T, 20004 E
7.1%, 201099kl 10.0%, 202080 13.2%9] °)1& RL
2 HEIG od me w3 I AF o] FME
58 FIRE A AR, g, Bx, ZAAY T AFF
EA7 2A hFg ﬂolt}”’

FiRS Hists BEKAC S B B b MK
MEFERS, fS] SARMERERR, fUBMIRE, RWIRE, 5B,
wE FV0m, o) F el BN #Med o9
Alzheimer®! RS INHFEE SO2 FRD MOEH mx
I3 WEL EAEE RAT fRU Be KA AAd

3 9’ Alzheimer's Disease(AD)®) §2£912 HE}-
ol 2ol A (AR ) A s A7)E= AAue
AREAOR AFMEAZL dojus A, AAME §¢

S Ee] JAY 9 AR Fohge ALz NAHY
o] 471 A I8 T preseniin Tl <13 A
FHo2 EalE presenitin HAFES] Amyloid Precursor
Protein(APP) 9] @4& £ste 7o) thEA oo,

GEEAN ERE BEE WA EYY <BER
T RHERA>A ASoR ERE) AL, K #BES
o) olsh FMT Mo, giRe EEE Bk KA
Pl LS, LEAR, HBEARSE A el 2 £
QMmoo = HIKMIE, EMATE. WHATE.
BMRTE 5ol F2 FAL Ao,

H BREBNAME FiRke) 3 Bzt ddsiA 28

92 QEd ADS) 9AQ epdRols AydwAs
Iy gAe @ AP g %
feot Emste] LS HEste HRRAERD HE BR
FHER) RS e R Gg uE FEt
7} ol R I Qlo) el BEe) TEIF 44k
2 #{rol BME BRe ofd #3314 RSt

AREIRS BRNCE BARFROE FHHY ERA
BARE AkitFEE A F B OSS mEes T
EEY BERES Mot 58 g OMTRY 3%
wEsE AEY. 293 BHe TROE AY Fo
Fste R kT BaT. BéF. ERTYS ik
g @Holth

old] F¥EE ERMEEY ZTE UobstiA, mLFC
9 PC-12 cellS 7t ipEite BZEsHAI, ACHE,
NOslo] #7324 ¥d % AChEQ 4. APP, PS-1,
PS-29] #EES PSS scopolamined FAMEH AR
oA AChE®) ¥4 2 glucose, uric acidE H#E3IAL,
Videotrack(animal and human being behaviour analysis
system) & Fe) 1TENS) BLE BURY #R FEY i
S A7 sk Htelt)

presenilin % 2}

I. #% % Fi&k

1. b

1) 8%
350~400g 3088 Sprague Dawley(SD)#& #MPRS
fad P FEAE A iAol FRANRY, 30g 6K
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International Cancer Research(ICR)%& A3 ¢} 20g 4188k
o] BALB/cE REMLAHRRAA ol HAsI
S WERE BRIBGEE 23+20C, JBBHRRE 50110%, MR
BARFR 120FM1(07:00~19:00), FREE 150~300 Lux)ol 28
A EEAA eEEMbr —Esty @RS Bee 2
el BB FEASNAC fAEs BERAREEAE
221% ©°1%, MUERS 8.0% ol3l, M#kHE 50% olsl, HIK
7 80% °ld, ZE 06% 14 U 04% °l4, %A
Co.)E, B/kE WBUKE AfZEo BAA st

2) B

BRHESS BEMSS BATRLE HHY fke
BREE SHEE e BE A% WT E%TF ®
BT, BMTF. HRTYE kY BHOE KEKSHER
FREN BAY 22 BEsty FHMNY BARE
7 155 HBE e 2o

Prescription of YkJungliHwangTang(YJJHT)

¥z £ B % A X
5 Rehmanniae Radix Preparat 16.0
W % Dioscoreae Rhizoma 8.0
WER  Corni Fructus 8.0
BH#%  Poria 6.0
BFAKR  Moutan Cortex 6.0
# |’  Alismatis Rhizoma 6.0
B ¥ Cervi Pantotrichum Cornu 40
AN % Ginseng Radix 40
WK+ Lycii Fructus 4.0
hBkT  Schizandrae Fructus 40
BWA&TF  Rubi Fructus 40
RwF  Cuscutae Semen 4.0
W§iF  Plantaginis Semen 4.0
Total amount ' 780

CAILA AM2E 2000 —

3) wikel AN

SIS 3 B 234gE ARl o) 3000m
round flaskel ¥ sk 2000m & RMMSIATE 3w
g T WERE FIRstd kRS 3E A
% o] B rotary vaccum evaporator(Biichi 461,
Switzerland) ol A B B#ESISITH ol BB -84C
deep freezer(Sanyo Co., Japan) ol A 485( S<t HEsHT
24B¥f T freeze dryer(Eyela Co. Japan)E GESECHE
gl 10g9] #iFS oA ®EOl LES REE SHR
Hiskell FibEstel RS

4) HE Y mas

A% Z Cholinesterase kit, scopolamine, Tris-HCl, NaCl,
Nonidet P-40),
N.NN'N'-tetraacetic acid (EGTA), phenylmethylsulfonyl
fluoride (PMSF), DL-dithiothreitol (DTT),
Diethyt pyrocarbonate (DEPC), chloroform, RPMI-1640 4l
kol isopropanol, ethidium bromide (EtBr), Dulbecco's
phosphate  buffered saline (D-PBS),
polyacrylamide, magnesium chioride (MgCl2)-& SigmaA}
(USA) AEFE, Taq. polymerase®t Deoxynucleotide
triphosphate (dANTP)¥ TaKaRaAMJapan) #&-2, Moloey
Murine Leukemia Virus Reverse Transcriptase(M-MLV
RT)¢t RNase inhibitor= PromegarHUS.A) AZE
RNAzolB¥ Tel-TestAHU.S.A) M EE, fetal bovine
serum(FBS) & HycloneAHUS.A) A1E€, 123 Agarose
© FMCAHUSA) AEE AH-39Y. anti-human APP
N-terminal antibody (Boehringer Mannheim, Canada),
anti-human Presenilin-1 (Oncogen, U.S.A.), anti-human
Presenilin-2 (Oncogen US.A)), anti-mouse Ig HRP-
conjugated sceondary Ab (Amersham, US.A)% ECL-
Hybond film (Amersham, US.A)3# 1 9] Agse &3
2 dFE AH-E

BT Y4EE71(3Y38}, Korea), spectrophotometer
(Shimadzu, Japan). serum separator(%412.  Korea),
Minos-ST(Cobas Co. France), centrifuge(Beckman Co.,
US.A), rotary vaccum evaporator(Biichi 461, Swissland),

Ethyleneglycol-bis(# -aminoethyl ether)

leupetin,

formaldehyde,
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Bio-freezer(Sanyo, Japan), deep freezer(Sanyo Co.. Japan),
freeze drver(Eyela Co. Japan), autoclave (Hirayama Co,
Japan), ultrasonic cleaner(Branson Ultrasonics Co., US.A.),
roller mixer(Gowon Scientific Technology Co., Korea),
vortex (B2 78, Korea), plate shaker (Lab-Line, US.A),
ELISA Leader(molecular devices, US.A.), Videotrack
(Viewpoint, France) & Rt

2. B&

1) PC-12 celloll st iminst: =X
(1) Mouth lung fibroblast cells{mLFC)$} pheochromo-
cytoma cell line(PC-12 cell) 2] Wi

mLFCe= t&3 zkel wHEdich BALB/c A# 9 A4
#Z2& D-PBSE 33 AHY 3 F& 2ztow Yo
o conical tube(15al)oll ¥Wo 1400 rpme 2 587 YA
£ 3, tubesl RPMI 1640 Wi AS 22 37°C, 5% CO2
FElS] wRETINA 2A1ZF Fob wiekskch oAl 05%
trypsin-02% EDTAE 7Fsh & 3087 A& Wy
o WY ¥ D-PBSE ¥ol oF 23] 1500rpme 2 AR
23 ¥ RPMI 1640-10% FBS wickaio]r 129 zo}
At 1579 3 05% trypsin02% EDTAR
mLFCE Eelstd RPMI 1640-5% FBS wl<kalo)
105cells/nl =2 2F0] 96 wells plated] 5ot

PC-12(ATCC, CRL1721)+ rat9] adrenal pheochromocytoma
2 37C, 5% CO2 jKEES) H#5%00A Dulbecco's modified
Eagle's medium(DMEM)dll 10% horse serums 5% fetal
bovine serum, penicillin (100U/ml), streptomycin (100ug/
) 2% 10w/l gentamycine] $HFE ) g
uf Fata et

(2) MMieHEH =3

WY S8 SRB asayd'g @7 wWasa
Aol A8tk mLFCS PC-12 cell 20 x 10474
o} MEZZ 96 wells plates] U3 37C, 5% CO24H 2]
HEZIAA 22 e F BREHEE 222(HE =
= 400ug/ml, 200ug/m, 100w/ ol, 50ug/ul, 10ug/nl, 1ug/
n)E 2A7E F A2Euch WAERE Fo WL

HEY D-PBSE 23 AMHI}AD. z+ welldl 50%
trichloroacetic acid& 50u & 718t3 1A B¢ 4Co o
ARtk 1 F Z2HFE 53 A¥E o wel plates
7] FolM Az3Act SRB(04% SRB/1% acetic acid)
245 100u/well 2 78kl A2 (room temperature) o Al
3087 dasHTh 28T 01% acetic acid 2402 o
43] A g F7) FollA AXET 10 mM Tris Base
2 &3 AHTh o] plateE plate shakersl A 35 speedE 5
7} shaking®ly ELISA LeaderelA 540mE 33x &
FAstdeh

2) PC-12 cell2] APP, PS-1, PS-2, ACHE &%
(1) AChE, NOsll mRNA @& %

@® mRNA &
PC-12 cell® 24 wells plated] 1 x 106 ME=z 7}
wellell #5313, SEMKE $F25000u/. 10w/ a)

o i-}a}fs}_?_ 17t ¥ PMA®} rIL-18 (100ng/nl) S A2
7 24N FF Mgt MEEE F 4SS 3
7% ¥ RNAzIBE o]&ste PC-12 NEWE Emy
mRNAE F&3= P9e 9ot 323 mRNAE
diethyl pyrocarbonate® 2§ 2049 ZFFo) =
RT-PCRA ARg-atdct,

® RT-PCR

%M AHreverse transcription) ¥FEL  Fu1¥  total
mRNA 3ugg 75CAA 5% F< WA (denaturation) Al 7]
3, ofel 254 10 mM dNTPs mix, 14 random sequence
hexanucleotides(25pmole/25ul ), RNA inhibitor24 14
RNase inhibitor{20 U/u), 1t 100 mM DTT. 454 5x
RT buffer (250mM Tris-HCL pH 83, 375mM KCl,
15mM MgCR2}E 78t &, tu 2l M-MLV RT(200 U/
1€ oA 7182 DEPC #Hel® Z{5E o443ty 3
T} 2047 HEE AT o) 2042 WS T
A2 5 2000pmel N 527 94 ¥R 37C
T FxAN 608 FU HIAA £
]

tlo oy

ook

first-strand ¢cDNAE
WA ohE, 95CAM 5¥ ¢ BAse] M-MLV RT
E8A4sHA7 F P48 cDNAZ polymerase chain
reaction(PCR) o} A}£-8%]ch.

2t

aj
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@ cDNA PCR
PCRE 3-&4% 4949 Primus 9 Legal PCR system
ol &3] stk g olnl FAH 342l cDNA
z8oz AMLEtR, FH W primers AChE. NOs
¢} glyceraldehyde-3-phosphate dehydrogenase (G3PDH)
ZZ37] Y38t sense primer(20pmole/ ul ) 9} antisense
primer(20pmole/ W) & EFEA 10 E 8L, 9A 3
25mM dNTPs, 3u 10XPCR buffer(100mM Tris-HCI,
pH 83, 500mM KCl, 15mM MgCl2), 283 0184 Taq.
M oy 3E U 04 H
£ 9FZ8FE 71817 pre-denaturation(95C, 5%&),
denaturation(95°C), annealing(55C, 1%#), elongation(72°C,
12)& 253) A3 5 post-elongationg 72CoAA 3% F
ot 2A0 2 dof PCRE 3tk 2+ PCR products
= 2044 12% agarose gelol loadingdtel 120V ZZeiA]
087 A4S E oo EAsyc
Oligonucleotide sequence®] §7)ul¥-&
@ rat AChE
sence oligonucleotide : 5-TCTTTGCTCAGCGACTTA-3
1 5-GTCACAGGTCTGAGCATCT-3

2
=
=
=
Il
k=%
=

polymerase(BU/ W) €

&3t 2tk

antisence oligonucleotide
©® rat NOsIl

sence oligonuclectide : 5-TCCRAATCTggAACAgCCAgCTgg-3
antisence oligonucleotide

: 5-gYTCCATgCAgACAgCCACATCCTC-3

© rat G3PDH

sence oligonucleotide, 5-ACCACAGTCCATGCCATCAC-3
antisence oligonucleotide, 5-TCCACCACCCTGTTGCTGTA-3

PCR product®) %2 Windows 1D main program
(AAB, USA)E o188t HIZk(height, H)22 F7
sttt

(2) ACHE activity $73 % Western blot 4]

O Az 99l &

PC-12 cells) 2fEE +22(100w/n, 10w/ w) 3}
PMA, [L-18 & 24A7ZF 3¢ FA wiks & A=z
lysate® 9o} AChE 8HEE ZAINL. BHHEE 3
£ E(100ue/nl, 10ue/ni) 3} PMAE A wist ¥ 33) D-
PBSZ AXE A% £ MEA lysate® Yo Western

AR A2E 2000 —

blotell AHE-3kAc,

MEA IysateE A7) Sisted 5049 lysis 5
{Tris-HCl (200mM: pH 80), 200mM NaCl, 05% (v/v)
Nonidet P-40, 01mM EGTA. 1mM PMSF, 0.1mM DTT,
10w/l leupetin} TR F FAA 3083 WFHL 5
27 9% estel AEA lysateS Aol Bradford G4"
oz 9wl A,

@ AChE activity &7

M EA lysateE labeling® F sodium chloride solution
02n 7 EFs%ch 7+ tubed] 3.0ml water, nitrophenol
solution 2al, acetylcholine chloride solution 02m-& %7}
3t} thA] 58 I acetylcholine chloride solutions 3
hetn A7ke &3] 7188 25C water batholA 30
£7b vjokA7) ¥ ELISA Leader® 420melr FJ=E
33t

® APP, PS-1, PS-29] Western blot #4]

MR lysate(50ug) S 12% SDS-PAGE geldl ZX
PDVF membranes] #AojA#th 2% BSAE 2A17
blockingg* ¥, anti-human APP N-terminal antibody,
anti-human presenilin-1, Z8]¥ anti-human presenilin-2&
ztz} Helsted 4CAA overnightAIFh 18l
Ig  HRP-conjugated sceondary Ab3} WAL ¥
ECL-Hybond film©.2 immunoblotting& 3te] ¥43t4ith

anti-mouse

3) ScopolamineS2 fEE 7| UE ARZWS
HoRAM

(1) oF& 5o 2 scopolamine FA}

3084 SDA HA 5l 1222 8o obFd A3
g A ¢ xR, tacrine(l0me/ke) S FAT 33d
27, DEHER(0m/kg) S FAF dProE 3y
7}+z} scopolamine(1me/kg)-& 747 1Y 13 &7 FAl8)
ek

(2) WBC. RBC, PLT¢ st &3

okEFe 109 ¥ SDA HEAIAM AP YANEYLR
10ne] ¥AE 389U I % 2ne= CBC bottled] ¥
o] Wdyy AP, FhUFe FFE ALAAL
A4+& Foniogel &34 Minos-STE £33ttt
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(3) Glucose, uric acid®] &34

HHW glucose, uric acid®d TS AEANESHEA )
(Ciba Coring., US.A)E AHE-3ted S350

(4) AChE activity W&

AChE activity 42 $138t9 test tube9} blank tube
tubes

=

£ labeling®2.,  test chloride
solution(cat. no. 150-3) ¥y &
it Blank tube$} test tubeol 3.0m  water,
solution(cat. No.420-2) 2ml, acetylcholine
ARk 1% A7he A8
7123k 25C water batholM A3 a(%_’— 2 W FAZ
¥ ELISA Leader® 420molM FI= & 2Ad3oH
I A%E uege® AA = ABLANK - ATEST 4%

S Sla WARAH BHES A9

sodium

0.2m 2 serum 0.2m S

nitrophenol

chloride solution 0.2m-S

4) Scopolamine2=2 =& 4F|2| Morris water maze
AE
(1) ICRA A5 ¥ 85 R FE Fo
ICRA 4#1& 15U7 Morris water mazeol X 19 1
3 wEsg S dAEd T Morris water maze® 2 7o)
17P oF 0em FRE F20) 28CYU FEE
L]kl AFVE S8 #
°] 10en< %%—f‘g platform& HA Fxelth 1Y 13
30 ool pooldl M platformo = &elte 4
FHE Addstych AEE ICRA A#E 1omel g & 22
2 3t} ofF¥ AR} ¢lE R, tacrine(10me/kg) S
FoAY FANET, BEHEEH(250me/kg) S T 4
TOE FRIVL AL 1497 19 13 4B FH9y

platformd] L2 WHEFHE AAsqich

e 47

=

(2) Morris water maze &3

Fd7 4E Foirt 229 ICRA 42 scopolamine
(Img/kg)& =74l Hedt £ 308 Fo] Morris water
mazeel A4 & wE]l¥ W3 Videotrack(animal and
human being behaviour analysis system)2.2 HE& =

A8t 11 A3 Videotrack software® 241849l ch,

%/gﬁ -
3. Bl B4

AYojr A& AIE meantstandard error: 7158
Atk 94 AZE Student's T-test B4 ™ o]
&3t

3t
110 |

1. mLFCZ} PC-12 cellofl CHEl #mimEsts

mLFCS AZ&&L tRgol 100+44(%), 24P+
100ug/molatol A zb2d 88437, 93+£31, 97443, 99+
52(%)2 Jent #e#Etke] vehAl @k, PC-12
celle) AZEL Y Fo) 100+35(%), AFF2) 100w/
mlo3hell A b7k 86432, 89440, 98428, 101£49(%) =
e #iEfEel el ektth(Table 1, Fig. ).

Table 1. Cytotoxicity of YJJHT Extract on mLFC and

PC-12 Ceil
Concentration Viability(% of control)
Group (/)
e mLFC PC-12 cell
Control 0 100£4.4 100£35
1 99+5.2 101+4.9
10 9743 98+2.8
50 93+3.1 89+4.0)
YJJHT
100 88+3.7 86+3.2
200 77+45 76+4.0
400 71434 6743.8

a) : Mean * Standard error(N=6),

Control : Non-treatment group.

YJJHT : Group pretreated with various concentration(1ue/
nl, 10ug/nl, S0ug/ml. 100w/ ml, 200ug/ml, 400w/
n) of YIJHT extract for 72hrs.
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100
E 80
B 60

£

g 40

g —4—miFC
20

- -)f - PC-12 cell
0
Control 1 10 50 100 200 400

YJJHT extract (ug/me)

Fig. 1. Cytotoxicity of YJJHT extract on mLFC and PC-12
cells.
Control : Non-treatment group.
YJHT : Group pretreated with various concentration(1u/
nl, 10ue/nl, 50w/, 100ug/ml. 200us/ml, 400ug/
n) of YJJHT extract for 72hrs.
* : Statistically “significant value compared with control

group data by T test(* : pc0.05, ** : p<001 *** :

p<0.001).

2. PC 12 celle] APP, PS-1, PS-2, AChEO]|
che eiat

1) AChE, NOs !t mRNA2| s

AChE mRNA®] 2ol loid A4z 25(HH)E
BT d2FE S8(H)E vebst=dl vk, z+zh 100, 10
wg/n 8] AP Zzh 18, 55(Ht) 2 vFehktH(Table 11,
Fig. 2).

NOsI mRNAS) 28 ojq A4Ee 56(HE) o2
eI Y t2F2 170(H) 22 el uke), 22
100, 10we/nl9) 482 Zz 69, 121(HHZE el
(Table I, Fig. 3).

Table 1. Inhibitory Effects of YJJHT Extract on AChE,
NOsIT mRNA Expression in PC-12 Cells
Cultures after Treatment with PMA and riL-18

Drugs gL;:\f A MRNA Expression (Ht)
(ng/ml) G3PDH  AChE  NOsti

Normal 0 223 25 56
Control 100 224 58 170
Yd 100 100 225 18 69
HT 10 100 224 55 121

Normal @ Non-treatment group.

Control : Group pretreated with PMA and rIL-18 (100ng/
m).

YJJHT : Group pretreated with various concentration(10us/
m, 100w/ nl) of YIJHT extract for 24hrs.

PC-12 cells were pretreated with various concentration of
YJJHT extract in the presence or absence rIL-1f and
PMA(100ng/m) for 6hrs(IL-1# & NOsII mRNA) or
24hrs{AChE mRNA). Amplified PCR products were
electrophoresed in 1.2% agarose gel, and the analysis(Ht) was
used for 1D-density program. The other methods for assay
were performed as described in Materials and Methods.

rIL-1b+PMA+ YJJHT (1004g/me)
rIL-1b+PMA+ YJJHT (104g/me)

1Y
[
=
[
5]
£
«
Zz
Q
e
&
S
—-—

riL-1+PMA

Media

AChE

G3PDH

Fig. 2. Inhibitory effects of YJJHT extract on AChE
mRNA expression in PC-12 cells cultures after
treatment with PMA and 1IL-18 .

Normal : Non-treatment group.

Control : Group pretreated with PMA and rIL-18 (100ng/
o),

YJHT : Group pretreated with various concentration{10us/
ml, 100/ m) of YJJHT extract for 24hrs.

PC-12 cells were pretreated with various concentration of
YJJHT extract in the presence or absence rlL-18 and
PMA(100ng/ml) for 6hrs(IL-18 & NOsI mRNA) or
24hrs(AChE  mRNA).. Amplified PCR products were
electrophoresed on 1.2% agarose gel. and the analysis(Ht)
was used to 1D-density program. The other methods for
assay were performed as described in Materials and
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Methods.

rIL-1p+PMA+ YIJHT (100/mt)
rIL-1g+PMA+ YIJHT (10sg/me)

rIL-;g+PMA

Media

-
I
-
[
=
g
<
z
=]
o
S
(=4
S
=

NOs |1

G3PDH

Fig. 3. Inhibitory effects of YJJHT extract on NOsIl
mRNA expression in PC-12 cells cultures after
treatment with PMA and 1IL-18 .

Normal : Non-treatment group.

Control : Group pretreated with PMA and (IL-18 (100ng/
).

YJJHT : Group pretreated with various concentration(10ue/
ml, 100ug/nl) of YJJHT extract for 24his.

PC-12 cells were pretreated with various concentration of
YJJHT extract in the presence or absence rlL-18 and
PMA(100ng/m) for 6hrs(IL-1# & NOsI mRNA) or
24hrs(AChE  mRNA). Amplified PCR products were
electrophoresed on 1.2% agarose gel, and the analysis(Ht)
was used to 1D-density program. The other methods for
assay were performed as described in Materials and
Methods.

2) AChE activity 24|

4879 AChE activity® 43+33(%), W2ZE 100
+46(%), 100, 10ue/nl®) AHFTE 65+35(%). 87+
52(%)2 yebwtHTable 1I, Fig. 4).

Table . Inhibitory Effect of YIJHT Extract on the AChE
Activity in PMA and rIL-1# Stimulated PC-12
cells

b riL-18 Dose AChE activity

rugs & PMA  (we/ml) (% of control)
Normal 0 0 43 £ 337
Control 100 [\ 100 £ 4.6

100 100 100 65 + 35

YJJHT .
100 10 87 + 52

a) : Mean % Standard error.
Normal : Non-treatment group.
Control : Group pretreated with PMA and rIL-18 (100ng/
m ).
YJJHT : Group pretreated with various concentration{10ug/
ml, 100ug/m) of YJJHT extract for 24hrs,
* o Statistically significant value compared with scopolamine
control group data by T test(* : pd0.05, ** : pd0.01, ***
: p<0.001).

PC-12 cells were pretreated with various concentration of
YJJHT extract in the presence or absence of rIL-18
(100ng/ml) and PMA(100ng/ml) for 24hrs, The lysate were
measured using AChE diagnostic  kits(Sigma). Other
methods for assay were performed as described in Materials
and Methods.

3 ]

&

=

S : l 1

i i
B - e
E- I

2 60

<

<

@

&=

9

<

Media Control

100
YIIHT extract (4/mt)

Fig. 4. Inhibitory effect of YJJHT extract on the AChE
activity in PMA and rIL-1# stimulated PC-12

cells.
Normal : Non-treatment group.
Control : Group pretreated with PMA and rIL-18 (100ng/
m).
YJJHT : Group pretreated with various concentration(10ug/

nl, 100ug/m) of YJJHT extract for 24hrs.
* 1 Statistically significant value compared with scopolamine
control group data by T test(* : p0.05, ** : p00L
*nd0,001).
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PC-12 cells were pretreated with various concentration of
YJJHT extract in the presence or absence of rlL-18
(100ng/m) and PMA(100ng/m) for 24hrs. The lysate were
measured using AChE diagnostic kits(Sigma). The other
methods for assay were performed as described in Materials
and Methods.

3) APP W
APPE 42l M8l PMARS Foig mizzolA
s BAHYOU, YERIANE B4

Ach(Fig. 5).

=)
=
g
I~
= +

[
< <
£ 3 3
Z %) Y
- ~ -
g ] H
3 3 |
+-PMA - + +

APP gl 4 97.4kDa

Coomassia blue
R250

Fig. 5. Suppression effects of YJJHT on APP in PC-12
cell.

Lane 1 : non-treatment,
Lane 2 : PMA(100ng/al),
Lane 3 : PMA(100ng/ml) + YJJTHT(100ug/m ).

PC-12 cells were pretreated without or with YJJHT(100
wg/ul) extract in the presence or absence PMA(100ng/ul).
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 YJJHT
and internal control Coomassia blue R250 staining.

4) PS-1, PS-2 w8

PS-13% PS-2& A4F] ¥)8) PMATHE £8
oA ASA FHEYLY, dPPAME 2ho) 7

AEE £ F HFig. 6).

N

b

SANE AzZE 2000 —

o

g

>

- +

g < <

5 2 =z

Z B [-%

= ~ -

@ g g

s 5 3

+-PMA - + +
PS-1 (Ab-1) == <4 30 kDa
PS-2 (Ab-2) < 98 kDa

Coomassia blue R250

Fig. 6. Suppression effects of YJJHT on PS-1{Ab-1) and
PS-2(Ab-2) secretion in PC-12 cell.

Lane 1 : non-treatment.
Lane 2 : PMA(100ng/ml).
Lane 3 : PMA(100ng/m) + YJJHT(100ug/nl).

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 YJJHT and internal control Coomassia blue
R250 staining.

3. ScopolamineLE FTE 7|2 ZtE|
BRI solof| CHSH st

1) WBC, RBC, PLTOIl O|Xj= ¥t

WBCE AAH#o] 118+0.6(X106/m), ZEZO) 110
105(x106/mi), FgNZF} HPTL 116405 89+
0.7(x106/mi) 22 v}ebtch. RBCE Aol 82+0.1(x
103/mid), THZ 7o) 88+04(X103/nd), FANZZH A
T2 ZH 82402, 8.1+£05(x103/mi) 2 YEVYTE PLT
T AAEo) TME130(x103/md), W20} 984+47.8( X
103/mi), FANZE HYFLE 9554759, 825+239(%
103/mi) & ViERTH Table IV).
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Table IV, Effects of YJJHT on the Blood Cells of

Scopolamine-induced Memory Deficit Rats. Group  Normal Control Tagrine YLHT
Gop  Normal  Control  Tacrine  YAMT f‘z/cjf‘; 05479 1005486 1387462 141058
WBC g 5 : Uric acid i
. + + + 9+0; ric acid . a1
(10  1BE06T1L0E05 L6205 BI£07 Mool \rs02 28013 13120097 1924015
RBC 82401 88404 82402 8105 AChE .
X1/ DEEC 804 82£02 810 A lasly ByELS B2K0TT I
PLT ) o M + Standard error(N=5)
- + + + - a ean T an T .
ot TIEBY LS BSETSY oo

a) © Mean * Standard error(N=5),

Normal : Non-treatment group.

Controt © Group treated with scopolamine(1me/ke i.p).

Tacrine © Group freated with scopolamine(lmg/kg ip) and

tacrine(10mg/ke p.o).
YJJHT : Group treated with scopolamine(lmg/kg ip) and
YJJHT extract(250mg/ke p.o).

: Statistically significant value compared with control
data by T test(* : p{0.05, ** : p0.01, *** @ p
<0.001).

*

SD rats were orally administered of YJJHT or Tacrine -
HCl and injected scopolamine(lmg/kg) once a day for 7
days. Hematology change was analyzed for hematology
change as described in Material and Methods.

2) Glucose, uric acid, AChE activityd] O[X|= F&

Glucose® AAFFol 1105+7.9(me/d), HEZF0] 1005
+86(mg/d) 22 UEinty duizgn 49+ A4
1387462, 141.0£58(mg/d) Z Ve &5 {94 3
A%g BAFgTh

Uric acidye B47°) 167+0.22(mg/dl), THEFo] 2.29
+013(ne/d) 22 Yehty AR AP 131
+009, 1.9220.15(ng/d) 2 94 UE #A2E deEith

AChE activitys A47-©) 164£1.3(U/al), tHZ 70|
353£15(U/n) 2 YERY FANZZ 487e 47t
212407, 41£37(U/ul) 2 VR B oA gle 72
&g BoFUHTable V).

rir

Table V. Effects of YJJHT on the Serum Level of
Memory Deficit Rats induced by Scopolamine

Normal : Non-treatment group.

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

Tacrine : Group ireated with scopolamine(lmg/ke ip) and
tacrine(10me/kg p.o).

YJIHT : Group treated with scopolamine(lmg/ke ip) and

YJJHT extract(250mg/kg p.o).
. Statistically significant value compared with control
data by T test (* : p<0.05. ** @ pc001 ** : X
0.001).

*

SD rats were orally administered of YJJHT or Tacrine -
HCl and the injection of scopolamine(1lmg/kg) continued
once a day for 7 days. Hematology change was analyzed
for serum level as described in Material and Methods.

0.
]
Ho
=
1o
=
=]
&

4. ScopolamineCZ G 7|2 2E M
water maze &S E8 7|A2ZE AR iﬂt

ICRA A#AEHo) pooldl A platormo 2 &7t By
e Aol 112+34(sec), HET) 80.6+3.9(sec) 2
ey, FAANRZE 152+40(sec), AP 85%
412se0) 2 5 £94 AE #HAE BAFUY 4 &
Z & (small movement : smidist)& Aol 1821252
{em), ZF0] 1540+187(em) 2 YEVREE, iz
243+424(em), AFFL 390+629(em) 2 4 dE 2
28 Hgoy, ¥ 2% lardist) 2
ZJ*J% ] 71£22.7(cm), )70l 751£79.2(em) 2 hERYE
. AP 179£263(em)

2 (large movement :

Table VI. Effects of YJJHT on the Scopolamine-induced
Impairment of Memory in the Morris Water
Maze Test
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Resuit .

captions Normal Control Tacrine YIHT
Stop-throush 1y 3 0 16439 15024407 26438
latency(sec)

Smidist(cm) 1824252 15404187 243+424 3904629
Lardist(em) 712227 7514792 11744217 1794263

a) : Mean =% Standard error(N=20).
Normal : Pretreated group.
Control : Group treated with scopolamine(1mg/ke i.p).
Tacrine : Group treated with scopolamine(lmg/ke ip) and
tacrine(10mg/kg p.o).
YJJHT : Group treated with scopolamine(lmg/kg ip) and
YJJHT extract(250mg/kg p.o).
Stop-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 (* @ p<0.05 ** : p001. *** : K
0.001).

*

ICR mice were orally administered of YJJHT or Tacrin
e+ 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(lmg/kg) and the
retention trial was carried out after day 7 after the
acquisition fraining trial.

L
@
=

80

60

40

Stop-though latency (sec

20 BE

0 Pre-training Control Tacrine YJJHT

Fig. 7. Effects of YJJHT on the scopolamine-induced
impairment of memory in the stop-through type
Morris water maze test.

Normal : Pretreated group.

Control : Group treated with scopolamine(lme/ke ip).

Tacrine : Group treated with scopolamine(lmg/ke ip) and
tacrine(10mg/ke p.o).

YJJHT : Group treated with scopolamine(lmg/ke ip) and
YJJHT extract(250me/kg p.o).
Stop-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 (* : pC0.05, ** : pd001, *** : p(

*

0.001).
£ 2000 - !
~ i Smidist (em) for Tatency (sev)
F
Q
uc: 1600 1 A& Lardist (em) for lateney (sex)
5
%
2 1200
=1
3
c 800 4
s
&
2
a 400

"
rd T P
0 —
Pre-training Control Tacrine YJIHT

Fig. 8. Effects of YJJHT on the scopolamine-induced
impairment of memory in the distance movement-
through type Morris water maze test.

Normal : Pretreated group.
Control © Group treated with scopolamine(1mg/kg ip).
Tacrine : Group treated with scopolamine(lmg/kg ip) and
tacrine(10mg/ke p.o).
YHUHT © Group treated with scopolamine(lmg/ke ip) and
YJJHT extract(250mg/ke po).
Stop-through latency : each time the animal moves from
entry to platform.
Lardist : the total distance covered by the animal in large
movement,
Smldist : the total distance covered by the animal in small
movement.
* . Statistically significant value compared “with control
data by T test (* : p<0.05. ** : pd0.01. *** :
0.001).
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= Bt EYY <BEAE REEE>F CHEIRE
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B WETE, IRUBEERE, BABD, BHLH--ol
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Wit B o R HiRe mad B
Mao T "REOl thel sl sotsty Ak E¥ ¥
BREMOS w2y e BABEIME R
TRETO) AR gou s 2o ZRAM B &
ke AT gt
FiRS) ERS BEER SHER RISE BREC
, TR R, 252%. BRAR. Fxgs e o
WEORE KR EMAR EHIFS. BRaT
o] 3 AMET AP EES F2 Rk 5K
Kk, ML EREE DBERR FEARE So= 8 4 d

12,14,19-21)

BRRESS BRHOE BATEOE ARE fEhkel
EAEE Ao i B TES wEete sl
BEY BERES Mld 55 KES OIfRe ¢
mESE ABY, 283 B RRoE Q¥ 2o
Fiate wRRE, TikT, BaTF. RbHF HEFHFTE ek
& gHolnh

BASIES ) MR vk Zemlol thEh AR HRES
Y g3 2o

BES A BES el Efo] JU B %
S ety BE E%ete BBL BHA 83 MnS M
a3 HES WA S Aol Hn AZS I i
ol SOt MAHIS Hhshs Egiol ¥ FE Figo #
I BEFE WEAL LHA% 5 & 2% RIS &
g0l Qlow, HiRFE HE K S/ BE Hstd
RS, EY Fne #sto BESEE RS Has
= Egol H¥, HkTE MLE o7t kozE

ot & I

REe ety T=E T8 BiEs @ty ok® Wik
W, AR T %) ERS /T glen, BEfE M
SRR Sozte BHES WstEA HRAE At
glom Wiz WY THAEY FS wHsts REo|
23, REFE RS FEAe BB =Y BEER
Qg e WEHER 2 FEARE KE mEFHS
EEEEe FHe E T &S REE, FEFE Mk
b HEEFISIT Hol S2A Kifstnz @B WRE
IMES whet HebA Fo2M BHko] REEEY YEhds
2 mEehY EAER) GRE ¢ A& RLE A7
o] B 4¥& ATk

ADE A7A Aol AsA faEEE, AR Jix
24 olxzjxe¥ad E(ApoE), presenilin, AHSHA|
(oxidants : hydrogen peroxide, superoxide, hydroxyl
radicals), @&, ATl 9 &4 ARALEE ANAY
¥} Fo| B fudAzt daks AR ¢HA 3
g o] 2 AB o) AHOE Ayl SPsel AAEHL
2 A73AEY w7t Yol A AQAE By oy
Ao YA o3 HAMFHHNFTs) o] 2822 4174
Hajo] A71E Zo] Ao,

AD YeEhtE Westd 42749 NFTse A48 A
B ol Al elstel AAYERT, AR & APPY] wA4
el gARHes  ARAGF P -secretasett
1-secretaseel] o8 & Bagke) opdzol= Aprhy
A(APP)E] A7t ZAebAA AP o] A4EEd, KA
oful oAl Z7)7F thREQ 39-43709) opmmAbo = FA
g0} glo} 222 $RaE AAL AL AT

Amyloid cascade hypothesisol]l WEW Af & 3L
AD® 9] central eventolth |72 brain®l amyloid
storage disease® HAAX Ak Amyloid®] FHH-E
cascaded Al AlZHE o} A HiRel FAde] vehA Atk
thA] @& Amyloid cascade hypothesist= AS 7} neuron
& £4AE Aelth A & 1 A7 neurotoxic @
Ro) olUd}l glucose®] HFolu amino toxicityE A=Al
A neurong AW 4A PEE Qo2 AREPT
ol opdRoln Ay Cud FAA CH &
wo] AR BT} of S4o] itk gAA A
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APPE 21¥ chromosome® single genedl encord® o}
gon®™ of 21¥ JHAst P HEFFE AR X
Z1xe @A vellnl 30tHel 40thol ol22] ¥Z3}o
o B9 HeAN 2AHE S22 NFTss A7l
A7 ojE# WHe FAR F7t FE A 99
APPSl HEAA wEe doldntz #2331 I
gxsjoloy Fae} 7)14 Ax e} sjuiolr) APPS #34
2} 2go] ZytEo] ke B1gl w3ty dfrobEd
A APP $3d# odo] F7tH vk Bi% AR S
AR Ao FAEME FARSS AFAEY Feoe B
22 2 o APP7} ksaHy, 53 ey A4q FHAH
F9 #EL T UL Aoz FEHT Y™

A9, preseniin® 465708 AAE 7 dYARA
APPS} 218 Ui EXE 7149 71538 ADE do71v
ARz A AP, ADY 1oIA presenilin®] HT-E
oA 198 Fol 2y APPY] ¥4¢ £33 apoptosis
Qo) #qF o2 LGSR AUt F presendin EDH
o2 <lal vAYHeE ¥l presenilin WAHEC] APP
259 ADE goaE Aol presenilin
H presenilin-1¢] 7%, #HA 335 R, presenilin-2
9 A%E 3FF ol EIHAH Jom, R7]
(early-onset) ADS] 7% wh¥#o] presenilin ol
A 718t Az a Ao,

H2o PS-13 PS-2& ztzh 149ia 19 g &
Ase, o FHAY ik Aot 224, IS4
axslolwye] 70% o)l Hele]l He AR Ry
AP, )8 N2 olulate] 67%7 $YEH T A
%9 transmembrane domain® 7FAIL )= 45-50 KDY
@dz AAHT Ytk o)F FHAE C. elegansd
SPE-4 #HAS% FZHOE KA, o] SPE4E
spermatogenesis oMM A X Thlm w2 A F
ARG F28 A9ge e Aoz IuH Ao A
< 94 C. clegans®] #3F AN MFEW A
Fol3t= notch® e 439 lin-129) 7% EdWE S
43MA E £ de EFT: 2AE «l-12E PSS9
homology7t Q& Rel HIHAP? o] sel-12% lin-12
of o3 415A29 coreceplor £ lin-128 MIEZEHL

A A2Z 2000 —

T Suhsl AU recyclingdts 48S B3%e R A4
Z4gth olaj@ AMAE gpe-49h sel-129F homology 7t J=
PS-17% PS-25 9A] Alxu o gutelt Axul A

A A sHeAo] &L AT

ojAtst 7Z+& AMGIAN E w o] fAXES] EFHUWe
£ 7143 A= 7HEA AD BACAE APP7} PS-10)v
PS-201 2Ja) B -secretase’t ®ol EgEHo e MEUH
Yoz ¢ Ho| o]gste AF APPY Agdl 4L
7R AB 7t AF wEojFeoeH AFEALE U
a6l e} AR7)S Agel $usls AL A4HI 9
o7 H 3= APPY presenilin BFo] NE ALF
= Aldo) gZ=gosAM o AHAE B o AT
7 g™, A= APP, PS-1, PS-29] Bl BF A
B 9l g Z7IAIIN o)Ro] NAME Apde] Fo
27 A8z .
ohigEa, =99 AREY, GABAY Afde =
sto] whe it Ao gaA dEd?, ADY 1%
=) 719y ZEHBALL FUA WA YHT A
7} doks ZA7E dekstA A" Ao AD #R
o AN vehtE 7198 A ok Y Aol AIE
A 2= 5% 249 oMNRFAL PEA s AA
AEe =3zt gFolaty 498 § ded, o ¥F Y
opg UL Bejste ot EE U LA o

& ARG’ ag gadd AaPYe ohdeE

Ngegs 449 fdo] Y= RoT gz z#EHH Y
A AAAE BRAFT AN & ¢ e AEE FE
EdE ol NEEd FHAFAE lecithin, T&3 B34
2 RS-$6. nicotine 50) Yow™ eiqgEy 2
AAZ FDAY $U& o} FUME AFH AHEF
tacrinezt #Hel £9® E2020(aricept) $ol 9100 oj&d
FEEL odEclely s AAALEAS EHE
grolo] ZHH AANFE AANAFE EHE AL
ATHH o)ge wE EI} GAHo)L mofsn 4]
73k 54 wEo ofF AlLe) =de) oA7 B g
oj7) AT A e 71HE Ze oE HrF A
AASHT g2solvyie) AZAZN A3}t MR 4
& AoE gy du,
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A3E AATHEEC) HAANAT gad F 3
Bojd Y B Alo|EFNIES F YHMEEFC]
QAT ok Hgo) HWAFe A EE A
A4S0 os) £4% BBBE St WA MEE|
AAAZ AYsE, BASH AGHAE 2 ololAR
gobEo) IL-1, IL-6, Tumor necrosis factor ¢ 9%
NO|EANEE FutstA st HoMe] AlolE
el SHPORH, ZFAAAL AFWMSL
Aok sHdel A2 Be AFAREC s JF
%lqsm‘

FiRE o8} 7HA ERBA o5 BRSNS MAET
=R02 st R oR o oz s
of EMsh. BEh. WL, HEH, FHEEH. 20,
ZE 2 Ah ¢ AacE EEY KiEe EEHS
L}-E]-‘(“‘ C}_ZA-H!)) )

FRS st RRNRESEE M) BITHE #4MY, I%
mAFFERS, HEo) REEMPERS, RBHERE NOWRE. A
B hE T o) F fgel BITH HMrel 9@
Alzheimer®! Fix ol WTFE SO0 7 Y MOEH FHX
93 FEZH RFED RAE HR) B HES A
=R

Alzheimer®! FiRe= [REAHY Ko 2% HHE
BAY SN TR, & w9k Alzheimerd 94449
3 2 AAANES APTEEAR S A o) KBTS
Hao R et ke R: N &4 MR B
R, P 2 EEENEE TE AR 8prt Je
Ube AR, B TR 9N SO MRk Uehd
D}m.

BEe @gfdxe] AvEee Anuw ADY JEHE
Q otdZol= APUMAN presenilin AR Fh @
ol MY WL g #ibe) RS S H8
s PiRRGIERC) B B, RN #RRE o
A7k ghol BRY I TEe s Jud W
BT} o)A T QoY REESRCl AR 7E
B B Ebe) ARY BrEE ok et ey
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A, mLFCS PC-12 cell& £ei3te] i@t s 743t
93, AChE. NOsl¢l #3z 28 9 AChE?] 4.
APP. PS-1, PS-2¢] 2#& #23%28 scopolamined
ZA8 BROIM AChE®] €4 2 glucose, uric acidE &
A8} 3, Videotrack(animal and human being behaviour
analysis system) & Sl $5o W3lE AaAsAh

AA A7) mLECS PC-12 cell & E2)3ted @itk
B MBS 248 A3 mLFCe AEE2 Bz
o} 100+4.4(%)2 VR 100, 50, 10, lug/m & HEF
o] 7z} 8837, 93£3.1. 97443, 9+52(%)2 e
100w/l 0189 FEoME 4oz HlgEttel Jeht
2] Rkl 400, 200ue/m e APTFol 2z 71434, 77+
415(%)2 MRENS JEPdR. PC-12 cellel AEEES
zo] 100+35(%) 2 WERRY, 100, 50, 10, lug/nl ]
Aol 242} 86432 89440, 98128, 101£49(%) =
JERY 100/ m 01818 sRAME Z3oR #leEtte)
el . 400, 200w/ m 2 AR 27 67+33,
T6+40(%) 2 NS Jero]l 100w/m o)3E A
HalAtH(Table I, Fig. 1).

PC-12 cell®] AChE mRNAS) @&d] glolx H4T
L B5(HDE Ve RS 58(HN R JebdEd |
&, ZHzb 100, 10we/m o] BNEHERS HeEld 4¥FE
zhz} 18, 55(HD 2 Yoy ole S5 v
241810 100ng/nl ) PMASH (IL-18 & A& hE7o)
Hl&l AChESl #dg Al® Zolv(Table II. Fig. 2).
NOsI mRNA<®! @@l oM F4+E S6(HHSE
Bty thER2 170(H) 22 vt v, 2hz 100,
10ug/nl o] SAFESES T3 HPFES 7 69
121(HO 2 Ve 4o vigst 2A2le) 100ng/
al e PMAS fIl-1f & H2)§ thzge] Ws) NOsIl 9
HHE AN E & F ANHTable 1, Fig. 3).

PC-12 cellld #A429 AChE activitye 43+
33(%), NREE 100246(%), 100, 10ug/nl o] FHE
B AYFE 65435, 87152(%) 2 Jeht f94 e
7448 B3oui(Table M, Fig. 4), APPE A4z v
& PMATHE %8 tizgolA dAsA 2=,
APTdMe 2282L B & AWE(Fig 5, PS-1#

n\l
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PS-2& A4zl vls) PMATS £o48 tzFoAM &
AsA gy, dgFdas $¥He] BAYEL
& 4 lol(Fig. 6) AZMEAIEY FUQLE &3 A
B 9 %& ZIMA7)E APP, PS-1, PS-29) wEg Za

AlA ADel thale] 3t A4S ¢+ AUrh

WBCE Aol 118206(x106/m), thEZ] 110
+05(X106/ml) 2 EPGY AAUNRZL 116205(x
106/md) 2 VER} g2 wig) o4 e WEE B
ol ggtom HAYPYFEL 89+07(x106/m) ST F2JA
Ae WSS Bk RBCE AArEol 82+0.1(x103/mi),
EF0] 88+04(X103/m) 2 VEIRT Gz Z A
22 7z 82402, 81+05(Xx103/ud) & viERL} iz
o v EF {94 AdE ¥EE Holx) gtk PLT
B AT 771213.0( X103/md), RFO] 984+47.8( x
103/mt) 22 ety FAHAREFL 955+75.9( X 103/mi)
2 et gzl Bl §94 de WIE BoA ¢
gtom HAYFe 825+239(x103/mi) 2 94 U= W
& HAtHTable V).

AD &7 eA glucosed F7te 7N98S A=
g2 daA dem™ scopolaminee FAHE HR)
M wic acid® FA7+ Z7EAthe Bt QP
FASIE  AChE7 Z7tsiy
acetylcholine®] o] F73 #asled 713} Q49 2
NE FEsA HIEZ scopolaminelE FEH 7199
5 BB 834 glucose, uric acid, AChE activityoll
o AE B8 $43dch

Glucose= Aol 1105+79(ng/d), HZZS) 1005
+86(mg/d) o2 Jel}y Uz ¥z 2z
1387462, 141.0+£58(ng/d)E e} BF o4 =
5ol Yebgth Uric acide® AAbEo] 1.67+022(me/d),
tHZw‘Lol 229%013(mg/d) 22 JEIR T YANZZ I
AEFE 1314009, 192+015(ng/d) 2 GO Q= 7t
&8 Jelth AChE activity:® Aol 164+13(U/
), WEFe] 3B53+15(U/n)E JebgT SA 273
LEFL 47 212407, 241837(0/0) 2 Jeh} 2 S
o4 A& 228 Jehlol HW glucose, uric acid,
AChE activitye] #IX& &3/t 988 & 4+ U

scopolamine2 H &

CANY A23 2000 —

(Table V).
ICRAl A Zdo| poololl A platform22 el7te Al
7he Harzo) 11.2+34(sec), HEF] 80.6+39(sec)

CUERY, FANETS 152+40(sec). AFLE 85k

42(sec) 2 EF 94 AdE #4E Vet AL &
5 %(small movement : smidist) Aol 182+252
(m), th=Fo] 1540£187(m) & UENFY, FARZZE
243+424(cm), APFE 3901629(m) 2 FYA UAe 7
28 vehlon ©2 2% F(large movement . lardist)
2 HAFel 71+£227(em), WFwo] 751+£792(em)E
BNy, AR 117+421(em), AE S 1794263
(m) o2 Fo4 Ade #4E o scopolamined) digt
7199 ZE A ARE el Aok Table W, Fig. 7, 8).

Lkl JHe& MiEs) DY 2mEHRS PC-12 cell
o]A  AChE, NOsl¢ #da w#E& AAANZHZ,
AChE®] 84, APP, PS-1, PS-29) #ES <AIAZY.
ScopolamineF 92 H=8 HRZIANAN Morrs water
maze A¥iMe ZIggd 7l AN glucose?)
%748} uric acid®l 74, 8] AChE 8419 #av) v
Btey @eERel dEUY FEE 483 s
Aoz AZET os d9AIAEs SEEC 38
283} PS-1, PS-2 2 APP AJ2E 9A%EE A}
e Aoz AZEE wh A FR g X gl
EHE & dg AoE Alggdh

V.# =W

EHNEB FiRd g &E3s Lol ya, PC-12
cellel A ACHE, NOslT 9] #Adz 28 2 AChES €4,
APP, PS-1, PS-29] w#& #3237, scopolamine
AHd HBRAIM AChES] @4 2 glucose, uric acidE
B2 Videotrack® 3 59 HE 229
3 g3 2E HEE 94U

i) Jl)ln In

1. PC-12 cellof] OjX|= i*

1) @RS ACKE, NOsl mRNAY 23L #9
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A3IA QA el
2) BHBEBS AChES) BHE FAAW A3
o

3) SRS APPS PS-1 PS-2 28 S fo49
A A 3R
2. ScopolamineLE FEE 7| ZtE|
BRO| 0ixl= A&

1) BREEE +24 Ue glucosed F7F uric
acid®) 74, AChE 8429 Z4& Yepde)
2) SFEHEES Morris water mazeolA FoAdUE

N9g AX EAE e

ol el Az Hol HiEERCl FFANLH APP
g PS-1, PS-2 @l i3 AAFHEe 2o ik of
¥ N5 B89 5 3 AR AnETh

2 ENXR
L 9147 @ HAAAA098 A8, dx7h pl189, 605, 1999.
2. ol F o ¢ ANYNANGE, Mg, s dgal p,

138, pp.216~228, 1988.
3. HAEX R HAEAE
A+ pp.8~9, 1998,

ANE, A 4%, Mg BAE

4 HEE ORAR BARE N2 2899 pp22s~
228, 230~232, 1992.

5. ol - A3 ARNAY, Mg 38 pplyy
~210, 1997,

6. BEE o @ HEHEWEE ML BABSEERT o
256~271, 327~330, 1992.

7. FREH  ERAEEARE, NE B850 pp27~
31, 1992,

8. Baddeley AD -Bressi S-Della Sala S:Loge R-:
Spinnler H : The decline of working memory in

Alzheimer’s disease : A longitudinal study. Brain, 114

(Pt 6):2521 ~2542, 1991,

9. Borchelt DR - Thinakaran G+ Eckman CB-:lee M

HE T ol

|_.—La°“ U]i]—“f- %gg -

10.

K - Davenport F - Ratovitsky T :Prada CM - Kim
G - Seekins S Yager D:Slunt HH-Wang R -
Seeger M - Levey Al - Gandy SE - Copeland NG -
Jenkins NA - Price DL - Younkin SG - Sisodia SS :
Familial Alzheimer's disease-linked presenilin 1
variants elevate Abetal-42/1-40 ratio in vitro and
in vivo. Neuron, 17(5):1005~1013, 1996,

Regulation of APP
processing by intra- and intercellular signals. Ann N

Y Acad Sci, 17(777):327 ~331, 1996,

Buxbaum JD - Greengard P :

11. Ehlers MR - Riordan JF : Membrane proteins with
soluble counterparts role of proteolysis in the
release of transmembrane proteins. Biochemistry,
30(42) 110065 ~10074, 1991.

12, BAE ¢ RERREEE ML WU, ppbl0~611,
1978.

13, B EERAEMS Me, EHE pl02 1984,

14, BEW - HESRLE A4 HIHMER. pp222~
225, 233~235, 1990.

15, BITHE : REREFARERME, ME TR
pp.217~218, p.229, 1985,

16, BOTHE ¢ WREEAEEE Ae RERBETRIL
p.68, 342, 1985,

17, #B88 - HETEEH, A& HhbL ppl29-~
135, p.534, 545, 550, 1982,

18 8 5 ¢ EEEsk AL ARGESRE pp.822 -~
825, 1987.

19. BB o« PREARAZ, AR, AURMRH G it
pp.224~230, 1991,

0. BO# o - EATRERE AR BRI
pp.242~251, 784~791, 1993.

2L AR 9 HATBRAMNE, L ERSRTIR
jit, pp.378~ 381, 1989,

22. Fukuyama R - Chandrasekaran K - Rapoport SI : Nerve
growth factor-induced neuronal differentiation is

37 -

accompanied by differential induction and localization of

the amyloid precursor protein (APP) in PCI12 cells and



23.

24.

25,

26.

27.

28.

29,

30.

31

32.

33,

o

SREEREREE

variant PC12S cells. Brain Res Mol Brain Res, 17(1~
2):17~22, 1993.

Chakraborti TK - Farrar JD - Pope CN : Comparative
neurochemical and neurobehavioral effects of repeated
chlorpyrifos exposures in young and adult rats.
Pharmacol Biochem Behav, 46(1) :219~224, 1993.
Gomez-lsla T - Price JL - McKeel DW Jr - Morris J
C + Growdon JH: Hyman BT : Profound loss of
layer II entorhinal cortex neurons occurs in very
mild Alzheimer's disease, J Neurosci, 16(14):4491 ~
4500, 1996.

Hung AY ‘- Haass C - Nitsch RM - Qiu WQ - Citron
M - Wurtman RJ - Growdon JH - Selkoe DI
Activation of protein kinase C inhibits cellular
production of the amyloid beta-protein. J Biol Chem.
268(31) :22959~22962, 1993,

Altstiel LD - Sperber K : Cytokines in Alzheimer's
disease. Prog Neuropsychopharmacol Biol Psychiatry,
15(4) :481~495, 1991.

Alzheimer's Disecase Collaborative Group The
structure of the presenilin 1 (S182) gene and
identification of six novel mutations in early onset

AD families, Nat Genet, 11(2):219~222, 1995,

WEs 9 0 x25E Fd¥ Epicatechin 3-O-
Gallate®] #4¥3tag 7)Ao g A3, FLASHK

BEIESE 29(2) 149~56, 1995,

olE 9 : PEEY (hEKS R HEMLERA B
3 B, BILRBREERHIZEEE, 29(2):29~39, 1995,
BOE 9 - EBEGel Higiol tiXe S8 A
&, BEEBARE, 18(2):127~148, 199,

EXE 9 ¢ ATHE2 Rate) s AT mAFE
el MRt {EAY B WE ARBREBOeE
17(1) :465~477, 1996.

MEKR - ARk AR K B4 BEEY W
FIEA G BRERY B B %R HY W
% RBERBLes 17(1):21~36, 1996.

FEE 9 Akt ARk Bt Rate) i BM

AN Y

34.

35.

36.

37.

38.

39.

40.

41.

42.

43

4.

45,

46.

- 38 -

A2E 2000 —

b BB A R OIEHEEE ERR R St 114
B KRB SRR EEE 16(1):62~79, 199.
FUEE Q) ¢ LRIKS GEEkel &b Ratol B @8
b B8E AR R OEMEE ERCR MR G oA
v KRBES eI 16(2):348~364, 199%.
$zed o] FFFHHESHC A MR SGeH
7ol plAE i FAAAFANAGHA, 8(1):6
9~80, 1997.

Z&& 9 ¢ ¥wAZete] Alzheimer's disease B
Ao & 1ol sXE 4 FAURZAH
8314, 9(1):1~24, 1998.

SA9 9 FFABS) B A ARER
7 A g SANARAAHGEA,
9(2):1~24, 1998

ol23) 9| : REHATLC U9 HAE vz g
3 71gel vlAE 4% FAUAANATIA, 9(2):
37 ~44, 1998.

%N WIARC) HSHE AR 28R LR
A e B KEKEHRER, 199.

o)l ¢ BEHAIT) Alzheimer's disease £ ¥ A
o a3 Mol mXe A3 FANZZNHES
A, 10(1):1~16, 1999

oA - AL  geolgk ¢ BEHRATTO HERKEN
3} Alzheimer's disease 5.9 AESl #2F A viAe
B TN A E3A], 10(1):17~38, 1999,
ZAZ - AES - B FHFAMGOl Alzheimer's
disease 29 HES &3 7o) nAE % T2
217378234831 A), 10(1) :39~52, 1999,

T - TR 0 MEAEELRC A7 2183
il WGB 2 Acetylcholinesterase®! ol )&
MR FANZARAAREA, 11(1):19~36, 2000,

FF R REWE ME, #LE pld7. 449, 1967,
FES 9 @ RER AE bt pl93, 302, 313,
531, 537, 545, 568, 580, 596, 622, 632, 626, 1992,
Skehan P - Storeng R :Scudiero D-Monk A -
McMahon J - Visca D - Warren JT - Kennedy S -

oA

Boyd MR : New colorimetric cytotoxicity assay for



47.

48.

49.

50.

51.

52.

93,

- R o) HIRIAE

anticancer drug screening. J Natl Cancer Inst,
82(13):1107~1112, 1990.

Zor T - Selinger Z : Linearization of the Bradford
protein assay increases its sensitivity : theoretical
and experimental studies. Anal Biochem, 236(2):30
2~308, 1996.

¥ 9 ¢ HEHRMEE, A&, FESULEL pplT7~
179, 1990.

ZEY) . RTER, A&, B pp87~88 465~
467, 514~518, p.600, 1995.

Da Cruz e Silva OA -Iverfeldt K - Oltersdorf T -
Sinha S - Lieberburg T - Ramabhadran TV - Suzuki
T - Sisodia SS * Gandy S - Greengard P Regulated
cleavage of Alzheimer befa-amyloid precursor protein
in the absence of the cytoplasmic tail. Neuroscience,
57(4):873~877, 1993,

Lemere CA - Lopera F -Kosik KS - Lendon CL -
J-Saido TC- Yamaguchi H-Ruiz A-
Maritnez A - Madrigal L - Hincapie L + Arango JC -
Anthony DC - Koo EH - Goate AM - Selkoe DJ -

Arango JC

Ossa

. The E280A presenilin 1 Alzheimer
mutation produces increased AB 42 deposition and
severe cerebellar pathology. Nat Med, 2(10):1146~
1150, 1996.

Whitehouse PJ - Price DL - Struble RG - Clark A
W - Coyle JT - Delon MR @ Alzheimer's disease and
senile dementia loss of neurons in the basal
forebrain. Science, 215(4537):1237~1239, 1982,

Guo Z - Ersoz A - Butterfield DA - Mattson MP
Beneficial effects of dietary restriction on cerebral
cortical synaptic terminals : preservation of glucose
and glutamate transport and mitochondrial function
after exposure to amyloid beta-peptide, iron and
3-nitropropionic acid, J Neurochem, 75(1):314~320,

2000.

54. Mattson MP - Guo ZH - Geiger JD : Secreted form

of amyloid precursor protein enhances basal glucose

55,

56.

59,

60,

61.

62.

_39..

2o v A P -

and glutamate transport and protects against
oxidative impairment of glucose and glutamate
by a cyclic GMP-
mediated mechanism. J Neurochem, 73(2):532~537,
1999

Gridley KE - Green PS - Simpkins JW

concentrations of estradiol reduce beta-amyloid (25-

transport in  synaptosomes

Low

35)-induced toxicity, lipid peroxidation and glucose
utilization in human SK-N-SH neuroblastona cells.
Brain Res, 778(1):158~165, 1997.

Bryan-Sisneros AA - Fraser SP - Suh YH - Djamgoz
MB

protein

Toxic effect of the befa-amyloid precursor
and Na+/Ca2+
gradients. Neuroreport, 11(15):3357~3360, 2000.

C-terminus  fragment

. Kim HS + Park CH - Cha SH +Lee JH - Lee S - Kim

Y -Rah JC:Jeong SJI-Suh YH Carboxyl-
terminal fragment of Alzheimer's APP destabilizes
calclum homeostasis and rtenders neuronal cells
vulnerable to excitotoxicity. FASEB J, 14(11):150
8~1517, 2000.

Lee JP - Chang KA +Kim HS:-Kim SS:Jeong S
J+Suh YH APP  carboxyl-terminal

without or

fragment
with abeta domain equally induces
cytotoxicity in differentiated PC12 cells and cortical
neurons. J Neurosci Res, 60(4):565~570, 2000.
Hartell NA -Suh YH Peptide fragments of
beta-amyloid precursor protein: effects on parallel
fiber-Purkinje cell synaptic transmission in rat
cerebellum, J Neurochem, 74(3):1112~1121, 2000.
Wolf BA - Wertkin AM - Jolly YC - Yasuda RP -
Wolfe

Williamson JR - Lee VM ! Muscarinic regulation of

BB - Konrad RJ-Manning D-Ravi S-

Alzheimer's  disease

amyloid precursor  protein
secretion and amyloid beta-protein production in
NT2N J Biol Chem,
270(9) 14916 ~4922, 1995,

Breakefield XO - Geller Al : Gene transfer into the

human neuronal cells.



63.

64.

65.

66.

67.

68.

69.

70.

71.

nervous system. Mol Neurobiol, 1(4):339~371, 1987.
Kowall NW - Beal MF - Busciglio J - Duffy LK -
Yankner BA An the

neurodegenerative effects of beta amyloid and

in vivo model for
protection by substance P, Proc Natl Acad Sci
US.A., 83(16):7247~7251, 1991.

Breakfield XO - DeLuca NA : Herpes simplex virus
for gene delivery to neurons, New Biol, 3(3):203~
218, 1991,

Kandel ER - Schwartz JH - Jessell TM :
of Neural Science 3rd edition, 1991.
Setkoe DJ amyloid,
disease. N Engl J Med, 320(22) :1484 ~1487, 1989,
Selkoe DJ Amyloid protein and Alzheimer's
disease. Sci Am, 265(5):68~71, 74~76, 78, 1991,
Yankner BA - Dawes LR - Fisher S - Villa-Komaroff
L - Oster-Granite ML - Neve RL : Neurotoxicity of

Principles

Aging, and Alzheimer's

a fragment of the amyloid precursor associated with

Alzheimer's disease, Science, 245(4916):417 ~420,
1989.
Suh. YH An etiological role of amyloidogenic

carboxyl- terminal fragments of the beta-amyloid
precursor protein in Alzheimer’s disease. J Neurochem,
68(5):1781~1791, 1997.

Weinstein HC - Scheltens P - Hijdra A - van Royen
EA : Neuro-imaging in the diagnosis of Alzheimer's
disease. II : Positron and single photon emission
tomography. Clin Neurol Neurosurg, 95(2):81~9],
1993.

Zhang DM - Levitan D+ Yu G - Nishimura M - Chen
F-Tandon A -Kawarai T - Arawaka S - Supala
A -Song YQ-Rogaeva E:Liang Y+ Holmes E -
Milman P - Sato C - Zhang L - St George-Hyslop P
* Mutation of the conserved N-terminal cysteine
(Cys92) of human presenilin 1 causes increased A

betad2 secretion in mammalian cells but impaired

Notch/lin-12 signalling in C. elegans. Neuroreport,

CAE AMZE 2000 —

72.

73.

74,

75.

76.

78,

79.

_40_

11(14) : 3227 ~3230. 2000.

Trabace L -Cassano T - Steardo L : Pietra C - Villetti
G - Kendrick KM « Cuomo V Biochemical and
neurobehavioral profile of CHEF2819, a novel, orally
active acetylcholinesterase inhibitor for Alzheimer’s
disease, J Pharmacol Exp Ther, 294(1):187 ~1%4,
2000.

De Vente J-Markerink-van Ittersum M - Van
Abeelen J-Emson PC - Axer H - Steinbusch HW :
NO-mediated ¢cGMP synthesis in cholinergic neurons
in the rat forebrain: effects of lesioning dopaminergic
or serotonergic pathways on nNOS and cGMP
synthesis, Eur J Neurosci, 12(2):507~519, 2000.
Pandiella A - Massague J : Multiple signals activate
cleavage of the membrane transforming growth
factor-alpha precursor. J Biol Chem, 266(9):5769~
5773, 1991.

Park CH - Kim SH - Choi W -Lee YJ-Kim JS -

Kang SS-Suh YH : Novel anticholinesterase and
antiamnesic  activities of dehydroevodiamine, a
constituent of Evodia rutaecarpa. Planta Med, 62(5):
405~409, 1996.

Refolo LM - Salton SR - Anderson JP - Mehta P -
Robakis NK : Nerve and epidermal growth factors
induce the release of the Alzheimer amyloid
precursor from PC 12 cell cultures. Biochem Biophys
Res Commun, 164(2):664 ~670, 1989.
Levisohn LF - Isacson O @ Excitotoxic lesions of the
rat entorhinal cortex. Effects of selective neuronal
damage on acquisition and retention of a non-spatial
reference memory task. Brain Res, 564(2):230~244,

1991.

Kaplan PW - Allen RP - Buchholz DW « Walters JK

* A double-blind, placebo-controlled study of the
treatment of periodic limb movements in sleep using
carbidopa/levodopa and propoxyphene. Sleep, 16(8):

717 ~723, 1993.



80.

81.

82.

83.

84.

85.

86.

87.

- RRHEIR ) FiAUREE D) v A MY -

Lukaszewska 1 Scopolamine impairs object

exploration but not habituation in Acta

rats.
Neurobiol Exp(Warsz), 53(1) :243~250, 1993.
Ono S - Kitamura K - Maekawa M - Hirata K - Ano
M- Ukai W - Yamafuji T -Narita H : Protective
effect of R(-)-1-(benzo[blthiophen-5-y1)-2-{2-(N,
hydrochloride  (T-
588), a novel cerebral activator, against experimental

62(1) :81~86,

N-diethylamino)ethoxy Jethanol

cerebral
1993,

Brambilla A - Ghiorzi A - Pitsikas N - Borsini F
DAU 6215, 5-HT3-receptor

anoxia. Jpn J Pharmacol,

a novel antagonist,

selectively antagonizes scopolamine-induced deficit in
a passive-avoidance task, but not scopolamine-
induced hypermotility in rats, J Pharm Pharmacol,
45(9) 1841 ~843, 1993.

Dawson GR -Iversen SD '@ The effects of novel

cholinesterase and

inhibitors selective muscarinic
receptor agonists in fests of reference and working
memory. Behav Brain Res, 57(2):143~153, 1993,

Dennes RP - Barnes JC @ Attenuation of scopolarmine-
induced spatial memory deficits in the rat by
cholinomimetic and non-cholinomimetic drugs using

a novel task in the

12-arm  radial maze.
Psychopharmacology (Berl), 111(4):435~441, 1993,
Meltzer HY - Chai BL - Thompson PA - Yamamoto
BK : Effect of scopolamine on the efflux of
dopamine and its metabolites after clozapine,
haloperidol or thioridazine. J Pharmacol Exp Ther,
268(3) :1452~1461, 1994,

Saponjic RM * Mueller K - Krug D - Kunko PM :
The effects of haloperidol, scopolamine, and MK-801
on amphetamine-induced increases in ascorbic and
uric acid as determined by voltammetry in vivo.
Pharmacol Biochem Behav, 48(1):161~168, 1994,

Y Cho:TS Ko-+SH Cha:DE Sok : Effects of

Nonionic Surfactants on Solubilization and Stability

88.

89.

90,

91.

92.

- 41 -

Acetylcholinesterase,  Korean
Biochem J, 27(4):308~312, 1994,
Stratton KR - Worley PF - Litz JS - Parsons SJ -

RL - Baraban JM

of Mouse Brain

Huganir Electroconvulsive
treatment induces a rapid and transient increase in
tyrosine phosphorylation of a 40-kilodalton protein
associated  with  microtubule-associated  protein 2
kinase activity. J Neurochem, 56(1):147~152, 1991.
Velazquez-Moctezuma J + Aguilar-Garcia A - Diaz-
Ruiz O : Behavioral effects of neonatal treatment
with clomipramine, scopolamine, and idazoxan in
male rats. Pharmacol Biochem Behav, 46(1):215~
217, 1993,

Fontana A - Kristensen F « Dubs

Weber E :

R-Gemsa D -
Production of prostaglandin E and an
interleukin-1 like factor by cultured astrocytes and
C6 glioma cells. 129(6) : 2413 ~2419,
1983,

Means LW - Edmonds SM

J Immunol,

Glucose minimally
attenuates scopolamine-but not morphine-induced
deficits on a water maze alternation task. J Neural
Transm, 105(10~12):1171~1185, 1998.

Mueller K Voltammetric evidence in vivo of
cholinergic modulation of extracellular ascorbic acid
and uric acid in rat striatum. Brain Res, 408(1~

2):313~316, 1987.



— AU walx

= Abstract =

Effects of YkJungJiHwangTang
(YJJHT) on Inhibition of Impairment
of Learning and Memory, and
Acetylcholinesterase in Amnesia Mice

Byongman Choi, Sangryong Lee

Dept. of Oriental Neuropsychiatry, College of Oriental
Medicine. Taejon University

Alzheimer's disease(AD) is 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 (APP) overexpression.
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The present research is to examine the inhibition effect
of YJJHT on PS-1, PS-2 and APP overexpression by
detected to Western blotting. To verify the EFFects of
YJJHT on cognitive deficits further, we tested it on the
scopolamine-induced amnesia model of the mice using the
Morris water maze fests, and there was ameliorative
effects of memory impairment as a protection to
scopolamine. YJJHT 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 compared with only
scopolamine injection.

In conclusion, studies of YJJHT that has been know as
anti-choline and inhibition ablilities of APP overexpression,
this 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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