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Abstract

This experiment was designed to investigate the effect of Coptis japonica
Makino(CJM) on the Alzheimer’'s disease.

The effects of CJM extract on IL-1B, IL-6, amyloid precursor proteins(APP),
acetylcholinesterase(AChE), glial fibrillary acidic protein(GFAP) mRNA of PC-12 cell
treated by AB plus rIL-1B and AChE activity of PC-12 cell lysate treated by AB plus
rIL-1B and behavior of memory deficit rats induced by scopolamine and mice glucose,
uric acid, AChE activity of memory deficit rats induced by scopolamine were
investigated, respectively.

The results were summarized as follows ;

1. CJM extract suppressed IL.-183, IL.-6 mRNA in PC-12 cell treated by AB plus rIL-1B

2. CJM extract suppressed APP, AChE, GFAP mRNA in PC-12 cell treated by AB plus
riL-1B

3. CJM extract suppressed AChE activity in cell lysate of PC-12 cell treated by A plus
rIL-18

4, CJM extract group showed significantly inhibitory effect on the memory deficit of
mice induced by scopolamine in the experiment of Morris water maze.

5. CJM extract increased glucose, decreased uric acid and AChE significantly in the
serum of the memory deficit rats induced by scopolamine.

According to the above results, it is suggested that CJM extract might be usefully
applied for prevention and treatment of Alzheimer's disease and memory deficit

symptom.
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I. ¥R

BRE U4 B g4 HAG 98 &
wxn 719, Az, AEE, o3, AL, g, oA
of, ¥t 3T "9 nuHriFRAR o] Fof
A FFeVez AwHe H953 HH2e &
AZ 71983 A9 #H, F43 Al 2 @
@] Fefjrl BN WEE J[A, 9, 3
Aol 59 RS dEllE EEolh?.

BEEA ‘RS HEE <BER2E -8
FRESV FRoldn A2z AFHYoU £
W, BEYE BRE B 4

HMREE dosle WEH 5% ADY B
B Od BRe £, 2 F REHY
Z o} B-secretasel} y-secretase BETE9 R
#El 2% amyloid precursor proteins(APP)¢]
B2 A3 amyloid B protein(AB)e] &
Bo® wEoAA Ha, o] ABY UME A7)
= # Af(senile plaques)®] Wig#EHoZ Un
oo} MM Bt doldte BmEelu®,

ES yLdde] I, EYFQA HEG T o
8 IL-1, IL-6 9 proinflammatory cytokine-&
BESA A£Et REMRRY KERES o
o7)a olAo] MaEK S Yot BiRe] ®
BeL  Jdem gty zwoeze
acetylcholinee]gt= AZAAY BA9 24dd 3l
=, o]&3 HEHKL acetylcholined] E&AFTAQY
acetylcholinesterase (AChE)9] %712 vl& &1t
%E}ll).

H#H#(Coptis japonica Makino)< H2JRREE
sz FEM(VYHAY#} ; Ranunculaceae)ol
&9 thad BAQ 9ES ®EY RIYE A=
Rogh¥ Ao ol gZAo|2u A
o Z&& FU3 .

olof FHEKE HEHo FMR PIXNE 9FE
Agzog MEIA PC-12 cellld IL-18,
IL-6, APP, AChE, GFAPY #EEF RHI
AChEY] E#EE #3393, scopolamined &
$3 BHNA Morris water mazeE 3 178
o] Lo}l mHFA glucose, uric acid, AChEE &
A A FET BRE A4 HiEsle v

L o

oI},

o #8 9 hE

1. ##

1) B

AYFBL 350~400g 30%% SDA MMEE
£ WANYEEAHNA BIFWo} AL,
30g 6599 ICR% 4#A% 4739 BALB/C A

2 aFRRAT2A TIRoL AL
2o A4¥4 BARE 22T, AUIE
50+£10%, Z9HAIZF 12A17H07:00~19:00), ==
150~300 Lux)el 2597 HEAA AFHss}
YASHT ARE SEVL ARG AP AR
Sk AlRE n¥AR(EUUD 21% oA,
=AW 80% old, =M 50% old, z3E
8.0% o3, T4 0.6% oA, Q 04% o4, Ak
AE, A4 AASE Ad2o] AAA g

2) &4t

B A3 A3 EEE(Coptidis japonica
Makino ; CJM) wWiddigtn &3 YA
T4 A& FAMsA AEAT

3) A% R S

## F cholinesterase kit, scopolamine, Tris-
HCI, NaCl, Nonidet P-40, ethyleneglycol-bis(B~
aminoethyl ether)-N,N N’ N’-tetraacetic acid (E
GTA), phenylmethylsulfonyl fluoride(PMSF), D
L-dithiothreitol (DTT), leupetin, diethyl pyrocar
bonate(DEPC), chloroform, RPMI-1640, isopropa
nol, ethidium bromide(EtBr), dulbecco’s phosph
ate buffered saline(D-PBS), formaldehyde, poly
acrylamide, magnesium chloride (MgCi2)2 Sig
marHUS.A) AEE, Taq. polymerasest deoxy
nucleotide triphosphate (ANTP)¥ TaKaRaAl (]
apan) %2, Moloey murine leukemia virus re
verse transcriptase (M-MLV RT)$} RNase in
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hibitor= PromegarHU.S.A.) A&F S, RNAzolBE=
Tel-TestAHU.S.A.) #F L, fetal bovine serum
(FBS) HycloneAHU.S.A.)) ME&, 1¥ 3 Agar
oset FMCAHUS.A) AFE AHE-3% 3, anti-h
uman APP N-terminal antibody (Boehringer M
annheim, Canada), anti-human Presenilin-1 (On
cogen, US.A), anti-human Presenilin-2 (Oncog
en U.S.A), anti-mouse Ig HRP-conjugated sce
ondary Ab (Amersham, U.S.A.)$} ECL-Hybond
film (Amersham, US.A)3 2 ¢ RBEL £F
2 AFE AL

B 944 2Er1(3d sl Korea), spectro
photometer (Shimadzu, Japan), serum separator
(=24 A, Korea), 89 ¥47](Cobas Co, Franc
e), centrifuge(Beckman Co, U.S.A.), rotary vacc
um evaporator(Biichi 461, Switzerland), bio-free
zer(Sanyo, Japan), deep freezer(Sanyo Co, Japa
n), freeze dryer(Eyela Co, Japan), autoclave (Hi
rayama Co, Japan), ultrasonic cleaner(Branson
ultrasonics Co, U.S.A.), roller mixer(Gowon scie
ntific technology Co, Korea), vortex(d] %}
Korea), plate shaker (Lab-line, U.S.A)), ELISA
Leader(Molecular devices Co, U.S.A)), Videotrac
k(Viewpoint Co, France) $< #As At}

2. 9

1) Bk B/

HEE 200g2 7ARe] Ao 3000w round
flaskol Y2 ZF4 2,000mtS A7t 3413
7t F&31 AHRAE o] &3t AHESL 33
oz F o] AF4HE rotary vaccum
evaporator(Biichi 461, Switzerland)olA 2 &
3t

o] ¥2HL -84TC deep freezer(Sanyo Co,
Japan)oll A 4A17F Fb wWAIEI 24A7 FQL
freeze dryer(Eyela Co, Japan)2 %4 ZAZ3& Y
47gel £ g oy Age WA TR A
A gol A3t A3t A

2) mLFC$} PC-12 cello] th3l fkadmEy: =3
(1) Mouth lung fibroblast cellstmLFC)%}:

pheochromocytoma cell line(PC-12 cel)®] sl %
BALB/C #% 9 AR #H=z=$& D-PBSE 33
ARG F He zZoz AT conical
tube(15md)o] ¥} 1,400 rpmoE SE 944 ¥
213 ¥, tubeo]l RPMI 1640 WA & €3 37T,
5% COz Aele] wldrIol A 2417 Ft s %3 A
om 05% trypsin-0.2% EDTAE #A7s F 30
27 AL BFAnt. o) & D-PBSE 2o o 2
3 1500mmeg YA E&8¥§ ¥ RPMI
1640-10% FBS g} dolA 157U F<F wiFstn
°]& 05% trypsin-0.2% EDTAZ mLFCE ¥
&} RPMI 1640-5% FBS ol 10°cells/me
Fr g g0 96 wells plated] YFAth
PC-12(ATCC, CRL1721)= rat¥ adrenal
pheochromocytoma® 37T, 5% CO; iREES] #i%k

2ol A Dulbecco’s modified Eagle's
medium(DMEM)o]  10% horse serum¥ 5%
fetal Dbovine serum, penicillin  (100U/mf),
streptomycin  (100pg/m¢)  ZZE i 10pe/mé &

gentamycin®] &8 W FGel A wi Fst .

(2) NEEY &3

NEEAY 24 uhde SRB assayd e 7t
wyse Age] A&t mLFCe PC-12
cell& 2.0 x 104708 N¥Z 96 wells plateol]
3 37C, 5% COz 2eie] wlg7lelA 2417 by
g8 T gFE FEEEHT FE 400pe/me, 250
ug/ml, 100pg/me, S0pg/ml, 10pg/me, lpg/m)& 48
AZb Feb A Arh

WY F8 Fol wiFdE vga D-PBSE 2
3 AFHI}ED. 2 welldl 50% trichloroacetic
acidg 50 E 78tz 1A% 5 B F F
F42 58 AFE g Fr7] FAAM AFI}A
t}. SRB(0.4% SRB/1% acetic acid) £ 10040
/pers 7hetn A2olA 3083 FAstAT. 1
i 01% acetic acid $94 02 43 AHIF oF
Z7] FoA A% 10 mM Tris Base2 £ 3
A Zh o] plateg plate shakerol A 35 speed®
587} shaking3ti ELISA LeaderolAl 540mm=
FH4=E FA}ADT

3) PC-12 cell®) proinflammatory cytokine 2
APP, AChE, GFAP mRNA 23 &3
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(1) mRNA #2%

PC-12 cell& 24 wells plateo] 1 x 10° A X2
2} welld] £F3531, B¥EE F2E2(100e/m, 10
pe/ml,  lpg/m)E  A=sm 1A% F OB
-amyloid(10uM)$} rIL-18(100ng/me)E el &
24A12F Bt g H T

WgEE ¥ 454E 343 ¥ RNAzoBE
o] &3t PC-12 AIX%& =2 mRNAE 3%
3Rttt &% mRNAE DEPCE A3 20u9)
FH 59 =9 RT-PCRe| AH&3tgch

(2) RT-PCR

A gL FHlE total mRNA 3ugg 7
5ColA 5% T ¥AAN F 250 10 mM
dNTPs mix, 1u0 random sequence
hexanucleotides (25pmole/25u£), RNA inhibitor
24 1x¢ RNase inhibitor(20 U/w), 1pt 100
mM DTT, 4548 5xRT buffer (250mM
Tris-HC], pH 83, 375mM KCl, 15mM MgCly)&
7H¢ &, 109 M-MLV RT(200 U/wl)S t}A]
7l8t DEPC AHEd FHFE olf3sld HF
537t 207t HEE §FAoh o] 20ume] uwg
AL F M FH 2000rpme A 5% 94
AAs 31C F2 FRAA 608 T NgA
7 first-strand cDNAE §4% L, 95TNA
58 < A9 M-MLV RTE 284347
=2 € cDNAE
reaction(PCR)oll A} 8}t

polymerase  chain

(3) cDNA PCR

PCR2 &&= W49 Primus 96 Legal PC
R system& ©]&3t9 33t ¥HgL ojn
#4978 349 cDNAE F¥o02 A g3, 78
o] di§ primers AChE, NOsII ¢} glyceraldehyd
e-3-phosphate dehydroge- nase(G3PDH)E &%
3l7] #1384 sense primer(20pmole/xf)$} antisen
se primer(20pmole/ul) & E¥3ty 1uE 7135t m,
THA] 3ut 25mM dNTPs, 3u¢ 10xPCR buffer(10
OmM Tris-HCI, pH 83, 500mM KCl, 15mM M
gCl2), 283 0.18u¢ Taq. polymerase(SU/ul)E
A7Me 9f AF H9t 0 H=EE AEEFFH

& 7138l pre-denaturation(95C, 5%), denatu

ration(95C), annealing(55C, 1%), elongation(7
2T, 1¥)& 253 2183 H post-elongationg 7
2CoA 38 5U¢Y =Ho=2 3l PCRE 3
34t 4 PCR products® 2044 1.2% agaros
e gelol loading3ts 120V QA 2083 A7)
45< T3 2430

Oligonucleotide sequence?] Ei#E%F& v}&-3
2t

@ rat IL-18

sence oligonucleotide 5'-CCTCTTCTTGAGCTTGCAAC-3'

antisence oligonucleotide  5'-~AGCCCATGAGTTCCATTCAC-3'

® rat IL-6

sence ofigonucleotide  5'-GACTGATGTTGTTGACAGCCACTG-3'

antisence oligonucleotide 5'-TAGCCACTCCTTCTGTGACTCTAACT-3'

© rat APP

sence oligonucleotide 5'-TCTTTGCTCAGCGACTTA-3'

antisence oligonucleotide ~ 5'-GTCACAGGTCTGAGCATCT-3'

@ rat AChE

5'-TCTTTGCTCAGCGACTTA-3'
5'-GTCACAGGTCTGAGCATCT-3'

sence oligonucleotide

antisence oligonucleotide

® rat GFAP

sence oligonucleotide  5'-GAGCAGCTGGCCCAGCAGCAG-3'

antisence oligonucleotide  5'-CTTGAGGTGGCCTTCTGACAC-3'

® rat G3PDH

sence oligonucleotide 5'-ACCACAGTCCATGCCATCAC-3'

antisence ofigonucleotide  5'-TCCACCACCCTGTTGCTGTA-3'

PCR product® %¥& Windows 1D main
program< ©°] &3l #Hugk(height : Ho 2 &
AstA

4) PC-12 cell AXEA g@wWAolA9 AChE
activity 74
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(1) AxEY 9l &

PC-12 celldl H##E +ZE(100pg/me, 10ug/me,
10pe/mé)® B-amyloid (10uM)$+ rIL-1B(100ng/
n)E 24X B BA WG F AELHAS
deo] AChE A4 EE A3

AE LA E A7) Aste] 509 lysis ¢F
£ 94{Tris-HCl (200mM; pH 8.0), 200mM NaCl,
0.5% (v/v) Nonidet P-40, 0.lmM EGTA, 1mM
PMSF, 0.ImM DTT, 10ug/mi leupetin}g& &3+t

QLA 30 WS 523 YA BT
%, Bradford 944902 a3 A

(2) AChE activity =3

MAE S H4S labeling® F sodium chloride
solution 0.2me®} &E33lsdch

Z} tubeo] 3.0m¢ water, nitrophenol solution 2
mé, acetylcholine chloride solution 0.2m¢& 37}
3ttt Al 58 3 acetylcholine chloride
solutiong #H7tsta, A& A3 7|53 2
5C water batholA] 30%3 wiAzl & ELISA
reader 420moliA FF=E A5 ¥

5) Scopolamine2 2 HE® AF Morrs
water maze 23

(1) ICRA R# 9 o+5 5 R 4E F

ICRA ## 1007l8l& 1593 Morris water
mazedl A 1€ 13 A& HAsn Hd€ ICR
A BFHE thA 15937 Morris water mazeol A
19 13] vty &xg AASAT

Morris water maze® 2 7o} 90cmo) i ¥o]7}
ok 30emQ FEZ FLo] 8T #%EE 2/33
= Afn o g AFHMA 292 5 e IF
o] 10emg! YE3 platformd AA 3z, 1Y¢ 13
& Al 30 ool poolol A platforme 2 &
e AFE Adsdd. AdE ICRA AFE
107121 & ¥ Fo2 8l ol Fd AX gl
2, tacrine(10mg/kg p.o)g& ATFAE FA
27, BEE(20ngkg po)d ATHFAE AFF
o2 EFIPUL AL 2197 19 13 IE 59
¢} platformdl] LE2& WIEFHE AA 9.

(2) Morris water maze &3

FaF 48 Fort FEHI 1579 3F F
ICRA A% 9 scopolamine(lmg/kg ip)& =70l
Aa g ¥ 302 ZFo} Morris water mazed} A7
& wlel¥ Y3 videotracko E TS ZASSA
3. 2 473& VIDEOTRACK softwareZ ¥ 438}
At

6) Scopolaminel.& HFE¥
glucose, uric acid, AChE &3

AFHe  FE

(1) &4& %o 9 scopolamine FA}

3053 SDA AR 5rlElE 122 39 o F
A AdE A L& WEF, tacrine(10me/ke
po)e ATFFAY YT, HEE F2E
(100mg/kg po)E ATFFAT APT 22 st 2zt
Z} scopolamine(lmg/kg ip)g 7¥3t 1Y 18 &
7 FAEEA 8L B Foq5Hd

(2) Glucose, uric acid &3

miEA glucose, uric acidy ¥ xE A58
¥4 7|(Ciba Coring, US.A)E Al438le] =43}
Aot

(3) AChE activity &%

AChE activity &4& 93t test tubest
blank tube® XA|3}R, test tubed] sodium
chloride solution(cat. No. 150-3) 0.2mé®} serum
02m& ¥ T8t Blank tubes} test tube
o 3.0me nitrophenol  solution(cat.
No0.420-2) 2m, acetylcholine chloride solution
02me& F7Isleh ol F AE HE3 7|53
o 25 water bathol A &3] 3087 HAA7
% ELISA Leader2 420moix &3z & A3
gon, 1 AARE HPOoZ AA = ABLANK -
ATEST AR 93 AZHdd4A g4=8 54
st

water,

3 & 24

APoA 9L AFE meantstandard error2
712849} f994 AEL Student’'s T-test ¥

A e ol &g
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m. & &

1. mLFC2} PC-12 celloll che M z54

mLFCe] &8 & thxTol vl 400ue/m ol
At 89+2.8(%)2 R kel MEEA Y
Bhgrow,  250ug/mé  oldtelA  ZzZ 9040,
08+3.2, 98+52, 1033.1, 101+2.8(%)2 “ElY A
EE“"] vERR] 293, PC-12 cell?] AEE

S YETol 100+4.8(%), HF TS 400u8/mio] 3}
011*1 Z+zt 92424, 98+4.1, 97£3.8, 103%34,
102+25, 103:35(%)2 YEIG M EEAo] Vet
A e¥skti(Table 1).

Table 1. Cytotoxicity of CJM Extract on mLFC
and PC-12 Cell
Concentration Viability(% of control)
Group
(g/md) mLFC PC-12 cell
Control 0 100£5.0a) 100£4.8
1 101£2.8 103+3.5
10 103£3.1 10225
50 98+5.2 *3.
cIM 103£3.4
100 98+3.2 97+3.8
250 90+4.0 98141
400 89+2.8+ 92124
a) : Mean * Standard error(N=6).
+ . Statistically significant value compared with control data
by T test(x : p<0.05, *+ : p<0.01, #++ : p<0.001).

2. PC-12 cell®] proinflammatory cytokineit
APP, AChE, GFAP mRNAo| et 1}

1) PC-12 cell®) IL-1B, IL-6 mRNA 2& 9
A &3

IL-1B mRNA 2@ oA HETS 74(Ht)
2 Jeygn g2Fe 181(HYAd ulsted, CIM
IS 92HY), CJM O¥E 9H), CI]M e
105(HOE Vet 28e] A5 Ark(Fig. 1).

IL-6 mRNA 2&o] glojA AATL 21(HVE
Uelgn 2Fe 53(HNDAH HEd, CM 1

& 32(Ht), CJM O+ 37(Ht), CJM M<E 48(Ht)
2 Yeiy 2de] dAHANFig. 2).

AB (10 uM) + rIL-18 (100ng/mi)
AR+ rIL-1B + CIM (100 pg/mb
AB + rIL-1B + CIM (10 pg/mi)
AB + rIL-1B + CIM (1 pg/ml)

100 bp DNA marker

44— 452bp

Fig. 1. Inhibitory effects of CJM extract on IL—18 gene mRNA
expression in PC~12 cell.

Normal : Non-treatment group.

Control : Group pretreated with 102M A@ plus 100ng/mf rit.—1
8 for 1 hour.

CJM | : Group pretreated with 102M AB plus 100ng/mf riL—1
B for 1 hour and 100ug/md of CJM extract for 24 hours.
CJM 1i : Group pretreated with 102M A8 plus 100ng/mf riL~1
8 for 1 hour and 10ug/mé of CJM exiract for 24 hours.
CJM il : Group pretreated with 102#M A8 plus 100ng/mf riL—1
g for 1 hour and 1u9/ml of CJM extract for 24 hours.

AB (10 uM) + rIL-1 (100ng/mi)
AB + rIL-1B + CIM (100 pg/mi)
AP + rIL-18 + CIM (10 pg/ml)
AB + rIL-1B + CIM (1 pg/ml)

100 bp DNA marker

D oo Rt € 452bp

G3PDH

Fig. 2. Inhibitory effects of CJM extract on IL~6 gene mRNA
expression in PC-12 cell.

2) PC-12 cell®] APP, AChE, GFAP mRNA %
¥ oA 53
APP mRNA &) glojd AT HD=E
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Vet 2T 106(HDQ Y Blstkd, CM 1
67(HY), CJM I+& 65(Ht), CJM & 108HHE Y
B CIM 13 CJM OoAet @de] JA=ct
(Fig. 3).

AChE mRNA 2&e] gloir] HAEe 20(H)Z
el fEEe 82H)YHW vistd, CJM 12
32(H), CJM & 35(Ht), CM & 76(HN)E et
U 2ol o A5 tHFig. 4).

GFAP mRNA &) glojAd A2 8I(HHZE
Yehga g2EE 106(H)Yd vEle, CIM 12
74(Ht), CJM O+ 89(Ht), CJM IE 87(HHE et
Y b} A= tHEg. 5).

AB (10 uM) + rIL-1p (100ng/ml)
AB + rlL-1p + CIM (100 pg/ml)
AB + rlL-1p + CIM (10 pg/m))
AB + rlL-1p + CIM (1 pg/mb)

e
E
i
<
z
a
B
-
g

Normal

APP

G3PDH

Fig. 3. Inhibitory effects of CJM extract on APP gene mRNA
expression in PC—-12 cell.

AB (10 pM) + rIL-1B (100ng/ml)
AB + rIL-18 + CJM (100 pg/ml)
AB + rIL-1B + CIM (10 pg/ml)
AB + FIL-1B + CIM (1 pg/ml)

-
<
o
E
b
r4
a
2
)
2
=1
-

Normal

Fig. 4. Inhibitory effects of CJM extract on AChE gene mRNA
expression in PC—12 cell.

)
2
g
S
5
:
%
2

e R R d €— 558bp

100 bp DNA marker

AP + rIL-1§ + CIM (100 pg/ml)
AP + rIL-1B + CIM (10 pg/ml)
AB + rIL-1p + CIM (1 pg/ml)

Normai

GFAP

G3PDH

Fig. 5. Inhibitory effects of CJM extract on GFAP gene mRNA
expression in PC-12 cell.

3. PC-12 cell MMt EEHEOIASl AChE
activity ™ &zt

AAF9 AChE activity® 24 = 36(%)2 W
BT oiZFLS 100 + 35(%)2d ®lEte, CIM
49 + 49(%), CJM I ¥E 61 * 53(%), CIM

ME 89 + 47(%)E vethy #oA4 A F23

CJM extract (pg/ml)

Fig. 6. Inhibitory effects of CJM extract on the AChE activity
in PC-12 Cell.

4. Scopolamine2 2 fF= & 7|dy ZE
Mz odol 7l ZtE AX Fot

1) Stop-through latency &34 ‘relhd 7]
g8 7ZF g4 2
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%8 Fd 1F ¥9 35F ¥ Platform T8
(stop-through latency)g 2% AF W9
57.3t520(sec), 66.1:874(sec)® YERD, ¥4
ZFE 129+2.78(sec), 11.9+1.43 (sec)E eI S
o, AP 1974283 (sec), 16.3+2.29(sec)E
By 15 %9 3F Fol 25 f94 e AT
o] ¢&& B4KFig. 7.

....................................................................

Fig. 7. Effects of CJM on the scopolamine—induced
impairment of memory in the stop—through type morris water
maze test.

a) : Mean * Standard error(N=10).

* ¢ Statistically significant value compared with control data
by T test(* : p<0.05, *+ : p<0.01, *++ : p<0.001).

2) Distance movement-through latency &3
AA Jeld gD WiE gA &3t
8 £ 13 F9} 3F ¥ Distance movement -
through latency2 #§ 43, dlz2F& 1230+867
(cm), 1386:107(cmZ YEP}:, FAdRTLS
258+287(cm), 243+258(cm)E UERRLH, HA¥PTS
506+33.1(cm), 341:205(cm)& YEl} 13 F9} 37 ¥
of % §94 e A 2%E 2HKFg. 8).

Fig. 8. Effects of CJM on the scopolamine—induced
impairment of memory in the distance movemet—through type
morris water maze test.

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).

5. Scopolamine22 FT & 71y #=
Mz ode|l m#FA glucose, uric acid,

'AChEO| oixl& &3

Glucose:= Aol 119+58(mg/de)Z e
I, hRFo] 69.4+28(mg/d)A el wIFA, FAEd
233 AYFe 42z 92.7+5.3, 87.0+4.4(mg/d8) &
2 vgud EF 494 & AsEHE UER
tH(Table II).

Uric acide AAEol 1.09:0.07(mg/dd)2 &
w3, gi2Eol 2.29+0.16(mg/de)Q1dl Hl o, ¥
HzEs A4YFL 1.77+0.12, 1.82+0.09(mg/de)
2 g 2% #9949 9t Za2EHE B4
(Table II).

AChE activity Aol 189+1.4(U/m) 2
ez, g&Fo]l 765:3.9(U/me)2dH v &,
Yo zTH AgLe 7z} 284+40,
435:33(U/m) & Ueh) 25 &4 e Fa
ESE RHH(Table I).

Table 1i. Effects of CJM on the Serum Level of
Memory Deficit Rats induced by Scopolamine

Disunwthol-nih lutency<(-c:|;|_)

Group Glucose Uric acid AChE
{mo/dt) (mg/dt) {U/mt)
Normal 11915.8a) 1.09+0.07 18.911.4
Control 69.4t2.8 2.2810.16 76.5+3.9
tacring | 92.7153x+ | 1.7710.12% | 28.414.0%»+
CIM 87.014.4+« | 1.82£0.09+ | 43.513.3+%»

a) : Mean * Standard error(N=>5).
Normal : Non-—ireatment group.

- » : Statistically significant value compared with control data

by T test(* : p<0.05, *x : p<0.01, *++ : p<0.001).
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V. 8

BEFEe P4 e Had Fo7 QY
FHol HAZ FAdE ¢ A dFEHA x=d3
AT+7F wojdd wet o8 7HA EE A4
of MEFA FAHI gled, 2 FAME 539

AU 2 4949 #¥3E Yehiie g8
A A =d7] AnE W 8o A S0
FAC ol AF AT ALEAR fFE
Aoz BAGW,

Ao F 0 T AP HAF A F
HEY 719, Az, Adg, ols, Axt, e, A
of, ¥d T YF9 nYNHI|THNE o]Fo
A Fxelez, f2 ABolt 50~60%F AX
8l Alzheimer's disease(AD), €734, 7&t F
A st s F59 F5F, FRAY, ¢E2F
£ 5o 9™, 1% ADY HAHY Foz
g @A Adrt g2& P& AXIn Qo
20.21)‘

BRBAAN @RS BAEc <REZE - B
JEER>Y mgedn & Aol AxE Hol 3o
U4 25, g5 = mRE B $ gon, 29
A il wWE RMKHEES XFP, KALH
2 mmmp®, BE BR 39 iy ERD
& BERE B4dte ARY HEY FRoZ
B3 glod, oo HI HKHEX DI go] B
253 9l

AD ZEAE 9o HANHY 9F oY=
amyloid B protein(AB), estrogen, apolipoprotein
E, presenilin, free radicals, &JE, Fikol 2§ A
B, WREENEY £uE T B BT/t B
Bate Aoz A Ao’

o] ¥ ABS Eo=E AVle HAHY wWRE
o=z A3 micMiEe BEIT dojddes 3o
R#fyol ¥,

AD 7\A3 #dd & Fa% ooz WY
Ao Art A8 4 ok Wiz $ftd gL A}
OJEFIIE] WHdTY Y v EYFH HAESAY
59 93 &4¥ BBBE F39 wHIA AEE
o] FFAZAZ AYsha,  astrocytest
microglial cell $9 AZAME EA8}s ]

B T T

N

proinflammatory cytokineE°] HtidtA AAH
31 o)l2 QlE e Alo|EFIQl fEEHC] HIgoeR
R iEmiae Abdel Eigdthe B o,

ol JHde Hlesy, dREojH, iy
BEF B HIYAH KEEEY HHT A
proinflammatory cytokine?] @&d#E& Hole A4
AX 9 wlelaz ol &3/ BEFL
2M e B0 IFgn Yo

o8] 8 proinflammatory cytokine®] 2t& 34
S KESSY dRAFIAEd iy
microglial cello] 43} =eof IL-18 ¥ TNF-a
g sy, ol dFWE AEIRIES
astrocyte cell® EAIAA o] 4F3hA A (nitric
oxide, NO)E Aatstz Qe &4 4F(reactive
oxygen species, ROS) 9 dF2
peroxynitrite(0OX00) € #% 3o AAFAX
ALE RN A B

E3 ABZt wEE EAR FWdl EHAE
astrocyte$} microglial celle] ©ol #ASHEH,
ol WRBMEEL AR Jd3 BEF4EE
ROS %ol HHAse EHhdEz o
astrocyte 2} microglial cell9] EHElbe
proinflammatory cytokine?) %d& F3] ADY
mEgEY Jldale Aew deA o AR
proinflammatory cytokine®] A #AJo] FHEIL
g1,

E5 o8 B GFAPY X7t 453t
=d GFAPZ &S, HEWRRERE, AD S
AN B 4 Q¥E astrocyted 71 EAAFQY ®A A
24, AD BEXE GFAP/I HEsA #mst
= AL BolxdH, olE astrocyte7} EMEILE

= AL v stn fEH(LE astrocyteT TR
B OBRS (s 8g”.

acetylcholine, dopamine, serotonin, GABA &
o WEEEWES el = wosed®,
AD® ERERQ EEH EEIE st # 25494
HAAAAN A4 AFAE EHo] 245 A
Az g8 A Y3? 53 AD SAlAM ve

+ &S WBE acetylcholined TWES WE
e Bt wWEeW o  HFEL
acetylcholine® 73t B#%< AChES Bz
A8 oS wido?,
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o]y AD¥E HZZA WA cholined] &40l
#FaHe 7|dge AEHE dod)y] " A%
Ao 283E acetylcholined] %& ZF7F A
7}AY, acetylcholinesterased] #4<& A3l=
SEE NEFAdd YEHOo=Z FDAY £
W& acetylcholinesterased] #4& 9AlsE
tacrine $°] Y. 2} o5 FE G
AlZko] Zol 1Y 43} H-&3loof 3n EH
o] ®o] Yelute diol Ao, Ao 20~
0% X5 &7 deldE AR B2u Hu
g1 e,

olgjo] AD FFlt HF 8A= FAF &
AZ AZ1Hx ded, 53 #7539 Fad A3
AAA zd4 9N B 9L @ ez
B3 Ha 9o’ ,

B X, sEEC] didte HEMER, HOR
Hate HEEe] Jo) HBWE, LHEAK T B
man®Pa ggn, (WERAER) Pdde
“EHIREE o ABHATRE", (REME)
AME “HEEXLEEM Y sPon, Fe
HEe FEAo2detAly 84S FH3 39
=, ol ¥ Xk, MBS T3S KK, B, O
BrAx 9 ERez @As:s fHigd 349
F AAgn AZHAH

olo] FEHE= REHO fiRe AT AAE &
olB 3}, PC-12 cellelA] I.-1B, IL-6, APP,
AChE, GFAPY 3 483 AChEY 4=
E #Fe9 1, scopolamined FAE AF A
Morris water mazeg® $% J%Eo W3gE A
8l miEA glucose, uric acid, AChREEZ 743}
At

44 A#A e mLFCS PC-12 cellg ¥83d
RFHES) NEEYE 53T A7 mLFCY A&
&2 gxTol "3y, 4P 250, 100, 50, 10,
1pg/mee] FEAA AEEAC ez &¥m,
400pe/mee] FEolA <zhe] AEEAo] YEN
ow, PC-12 cell®) AEEL x| ¥|dd,
AEEE 400, 250, 100, 50, 10, lug/mee] FXEol
A BT AXE4ol YelA gka, dA 4¥
A E 100pg/m o132 AP A HTable 1).

PC-12 cell¥ proinflammatory cytokine2)
mRNA Z#8& A3 AT 1uMe AB ¢

100ng/mé rIL-1B8%H& MET 2T »|3), AB,
rIL-18} 100pg/mé, 10pe/mé, lpg/mee] H¥E# F
Zdg 7 BEYT AP ZF LdEo] o
A=A (Fig. 1, 2) ©& T3 BEEo|
proinflammatory cytokineq] 2#d g %3
AD9 g AR/t Y& & F AT

ADE #%3 4+ dE APP, AChE, GFAPY
mRNA 23 & PC-12 celldlA] #&F R APP
mRNA 2@l 1914 10uM¢] AB St 100ng/mé
IL-18%+e EHES dixFd visl), AB, rIL-189%
100pg/me, 10pg/me) HEE FE29& 74 KA
g Ayl 2do| AAIHAR, AChE, GFAP
¢} mRNA 2@AE 100ug/me, 10pe/ml, 1ug/mé
o H¥H F29& P4 HEY JPTAAM =
% wdo] AASJ=H(Fig. 3, 4, 5), o1& ¥3
o HE#ES ADE #2ste 98 BZ9 /3
A 2de JAE 53t ADY EHAI LS
g 4 QAT YAHoZ ADS A Fol BEEL
A 2 5 A

PC-12 cell #fatt ZEBEHBHA*S AChE
activity & &3S 2 oz vlsl 100ue/m,
10pg/me, 1pg/mee) B¥EHE F292 ¥4 KRS
AT 25 F94 At AChE activity 9
A AL HAE=dH(Fig. 6), o1& AChE mRNA
1y &R P4 BY A¥Ee Fo4=2 PC-12
celle] BET K¥ES Mk BAE KEdA =2
% AChEZF YAHd+e®, BFEESY FA7
acetylcholine?] #& #EmAP2ozZH 71939
AMo] =& & Aoz 7lgdd

Scopolamine2.2 #:=¥ 7|98 #H AFA=
9] Morris water maze 438& & 7199 7
H oA AnE 4% A9 GE FA 1F F9
3% ¥ stop-through latencyy® thETol His|
A¥E F29& 97 HRT APTAA EF
FIA ANz @£ BYoY(Fig. 7), ¥E F
o 15 %9} 353 % distance movement-through
latency & &% A3, dzFd vsf 23 ¥E
Fo 15 F9 33 % stop-through latency®
Uz v BERE FEA4L ¥4 RET 4
AEA 25 F94 e A ¢ BA
=l(Fig. 8), olAecz B W H¥E F9 F 1
F, 3F EFA EEH BRRE JAYSS B
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F 31, FEL AE FA3EA 0% ZED
R A 2#%7 dASE ¢ F AU

glucose:= scopolamine 5ol 93 FHE ZE
7 WORE EEAIE &EHE e RoE AT
H3 9em® uric acid: ## % purine B
o) & R@Em=Y, ADS} ImEs FRA
wmEE Aoz geid Ao

ol& EUWE H¥E 792 vehvs 33U
glucosed} uric acidd BLE ZAIJAEA,
Scopolamine2. 2 #:¥ 7198 715 AFH =24
3 W glucose, uric aciddl W& EFHE 24
3 A3 Glucoser HRFo v¥8td, tacrine %
q7H 547 HEE FE294L¢ 4 RED
AFTAN 2T {FAH Ae F7HE EIR
(Table II), Uric acide HZTol H3l4, tacrine
Bord Ry HEHRE F29% 34 #AT
AP TANAN EF fdA dE #F42E JEE
H(Table ), ©]2% H¥#o| glucoseE F7HA
7131, uric acidg& ZAAlA ADE JAslE {EA
o] I&& & F AT

mi%EA AChEE 243 A7 AChE activitye
o] ®jstel, tacrine FHFH F4FF} H
9% ¥4 BREYG AYTAAM EF #
v Z2E BEdFEYsd(Table O), o1&
H#Ho] PC-12 cell®) B&ET, Milat EAHE
# ok ohvzl miF Kk#EA 9A] AChES]
S 9Alslz24, AChEY A=z AT
acetylcholined fEfl ETE &Es EREH B
"ol o ANE2&xA7 A& A2 EHA.

Llke) W88 fiEs) = BERES PC-12
cellol M EET K¥dlA  IL-18, IL-6Y
proinflammatory cytokine®} 2&3 APP, AChE,
GFAPS 23 & A9, Me EOE KE
olA  AChEY EHE ZaAlFew, Morris
water maze EERIA scopolaminel. 2 FHEE
AR EEH BRE AN, MmEA
glucoseE ®MA 712 uric acid®} AChEE #4
N7le= Aoz vyt

w2k A HEES microglial cell9
proinflammtory cytokine¥] #% ¥R, APPY &
% 43, AChE®] B# FEHiE o7dE & v
ADd| dig oitd XB FHE F g A2

% % b oW o
ox [ W
By g 8

r_{x

2 Bxed

V.E R

H#Ee fRol W HRE Yolruz,
PC-12 cello] A IL-18, IL-6, APP, AChE, GFAP
o] #ET BB AChES FEHEE B,
scopolamine® HEHT AFHNA Morris water
mazeE E& {THHe #Wibel MmIEA glucose, uric
acid, AChEE =A% d% v&d 2 &H$
dAh

1. PC-12 cellsl A IL-1B, IL-6 mRNAS] #EES
s A

2. PC-12 cellsls APP, AChE, GFAP mRNA<|
BES AHEFAT

3. PC-12 cell®] Mift: EEENAM AChES] &
e A& A MmEIsATH

4. scopolaminel® FEF 7197 TH AHY
stop-through latency, distance
movemet-through latency 23 A H&EH L
e TN E ZRE vehllth

5. scopolamine2.2 FHEE 7198 H AF
miEoix HEHE e glucosed /M, uric
acid®] #4, AChE {EHe WA E YERIA T

Like #RzZ BHof H¥EHS IL-18, IL-6
APP, AChE, GFAP mRNA® ¥&3 AChEY
S 9Alsle] AD9 B #HEHE + S
Reoz mEtd
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