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Effects of Cyperus rotundus (CPRT) on Inhibition of Impairment of Learning and

Memory, and Acetylcholinesterase in Amnesia Mice
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Abstract

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 (APP)
overexpression.

The present research is to examine the inhibition effect of CPRT on PS-1, PS-2 and
APP overexpression by detected to Western blotting. To verify the Effects of CPRT on
cognitive deficits further, we tested it on the scopolamine-induced amnesia model of the
mice using the Morris water maze tests, and there was ameliorative effects of memory
impairment as a protection to scopolamine. CPRT 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 CPRT that has been known 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.

Key Word : Alzheimer's disease, Cyperus rotundus (CPRT), Learning, Memory,
Acetyicholinesterase
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I. # &

&K F(CYPERI RHIZOMA): HEHoz %
BE(SA I ; Cyperaceae)d] &% &H&E4
B4l &M F Cyperus rotundus L.o] B¥EES &
128 Aoz, 7Hgd KEElY EHE Hksn
AR

BM T FrmEd detds (RENH Y
AXE “Ihiahs £HEE ARMA B8R RE
Bran sdx, (KEMHE) AN “HISERE
¥ OA=EE AR HKRARE REER ... "ol
g &g, (KERE) YANE BN HBHE
R HEAETR RAEE ... "g3n gkt
At

Bidle FHTFE HEFELE SEsIL Y2
o AHEN MEEol BERE, ILERRKSL I
EA4M, KRBT, WERER ®K&KEH 5&
wERsty R o R F ORKS LEE
< %3 g2d 5 Ao’ mELHE FHE F
AL Aog AEHE FKEojr)

Fi R (dementia)= #iEHQ ZEH EBHT &k
ZEfF (aphasia), £FAE(QU A E-%5; agnosia), KITIE
(apraxia) B9 T8I BEFGSE A Jebdt Gt
& By B BBE e o™ #®
— EEo]71n e 27 7] (cognitive function)
ol KFTE veliis g A@Sd g v £
el Adelat & & A, ol FRAE
o = 3} o| | ¥ (Alzheimer’s disease; AD), mEME
#i % (vascular dementia), &M HRTol U2
o o] FolX ADE 50% LEE AAdFHn Yz
0 zz gk, EX, Bm, LS UBTRX, F
BRRE o] [Re oh?,

mHEEYoz ADY FEA O@ RV
o8 JHxsE dded, AXKel  amyloid B
protein(AB)e] o2 ¥ Afi(senile plague)©l
K , presenilin(PS) BETES] BABMR}
amyloid precursor protein(APP)2l EH s34
WEL 71X AB7 BE AME WEKS Y
B ZaEist FRdde ) rEYn
tH4D w3 acetylcholine® 7 wi&fEE WH
o WAE NS BIOANIIY, BagES

acetylcholine& 0] Wt WiE A1) R{bet
%7 acetylcholinesterase(AChE)9] #mz ©%
FEEE RS Ao,

EF B BHBdAe X g ATEFY
& AHBpY ADS FHEQ otd2eo= H7dd
A% PS AR o 2d oF FRS
Bl Lo el ZLE FHE ML
fol #e FRPY, BERAA EHsE oA
ol mRY mE THl A g o
& FRZP7 olFolNa Aoyt KukEMA F
M7 @RS TE 4Mbgn Bdeel #d"
We o3 3tz R

olo] F¥X: EH T AANE dotruA,
mLFC®} PC-12 cell® 7#tslel Attt W
w89 s, AChE, NOsle S#az =28 %
AChES] @4, APP, PS-1, PS-29] IS #l%
8}90 25} scopolamined FAME 1afiolA AChE
o] #4 2 glucose, uric acid® WA,
Videotrack(animal and human being behaviour
analysis system)2 E3 1TEye) #{LE BHT
ER AEY RFHE QA7) #Este vhelth

1. ##

1) 8%

350~400g 30i8#: Sprague Dawley(SD)% K
HEaRE dEAYFEAE A friatol TS
9, 30g 68852 International Cancer
Research(ICR)% A# s} 20g 48} BALB/cE
B2 HRRTA  ftigdol st DY
& EERE BEQGEE 22427TC, MHEHRE 50+10%,
BEARERT  120%R9(07:00~19:00), WE 150~300
Lux)ol ZEOR EEAA WEML7L &3t
fEs Bt ®BASd ®El EAdAC
fxe BEMEBEEAE 221% o4, His
80% ol3}l, Mg 5.0% °l3, HKS 80% o
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s, B 06% o4, ¢ 04% %, 4%4 Co)
2, ks WHUKE R0l BRA st

2) %4t

2 el AM8-3 HFHF(Cyperus rotundus,
CPRT)E AHABHK HBERHRBEAA BAS
F MBSty #)ps

3) wEe M

HIT 200g& 7ARo) o] 3000m round
flaskell ¥ ARIK 2,000miE Fmstd ot 3R
iy st EBRE FAstY wEe 38
WA F, o] PEBKS rotary vaccum
evaporator(Biichi 461, Switzerland)ol A HME 2
fastH Tt o] EHEW S -84C deep freezer(Sanyo
Co., Japan)oll A 4IRFR] &< MiEsta 24858 %
ot freeze dryer(Eyela Co. Japan)E Mifs#& 158}
o 10g9] ¥kKE& QA Hgol LEI BE=
B Ak ol FfEstel (RS T

4) A 2 B

g F Cholinesterase kit, scopolamine,
Tris-HCl, NaCl, Nonidet P-40,
Ethyleneglycol -bis(B-aminoethyl ether)
N,N,N’ N’ -tetraacetic acid (EGTA),
phenylmethylsulfonyl fluoride (PMSE),
pr.—dithiothreitol (DTT), leupetin, Diethyl

pyrocarbonate (DEPC), chloroform, RPMI-1640
uj kol isopropanol, ethidium bromide (EtBr),
Dulbecco’s phosphate buffered saline (D-PBS),

formaldehyde, polyacrylamide, magnesium
chloride (MgCh)< SigmarHU.S.A.) AEE,
Taq. polymerase$} Deoxynucleotide

triphosphate (ANTP):= TaKaRaAl(Japan) A%
&, Moloey Murine Leukemia Virus Reverse
Transcriptase(M-MLV RT)$} RNase inhibitor
¥ Promega*HU.S.A) AEEL, RNAzole
Tel-TestAHU.S.A))  AFE, fetal bovine
serum(FBS)2 HycloneAHU.S.A) AEL, 217
I Agaroser FMCAHU.S.A) AES AH&3tg
APP N-terminal antibody
(Boehringer Mannheim, Canada), anti-human

i, anti~human

Presenilin-1 US.A), anti-human
Presenilin-2 (Oncogen U.S.A)), anti-mouse Ig
HRP-conjugated sceondary Ab
US.A)9} ECL-Hybond film (Amersham,
US.A)E o 9 AREL 53 ¢ dFE AHE
aaich

B= AR TN FY B3,
spectrophotometer (Shimadzu, Japan), serum
separator(=4 2}, Korea), Minos-ST(Cobas Co.,

(Oncogen,

(Amersham,

Korea),

France), centrifuge(Beckman Co.,, US.A),
rotary vaccum evaporator(Biichi 461,
Swissland), Bio-freezer(Sanyo, Japan), deep

freezer(Sanyo Co., Japan), freeze dryer(Eyela
Co., Japan), autoclave (Hirayama Co., Japan),

ultrasonic  cleaner(Branson Ultrasonics Co.,
US.A), roller mixer(Gowon Scientific
Technology Co., Korea), vortex(¥|Zz}8}

Korea), plate shaker (Lab-Line, U.S.A.), ELISA
Leader{molecular devices, US.A),
Videotrack(Viewpoint, France) $& {#fi3tt}.

2. Kk

1) PC-12 cellol Wist #iffadtt =73

(1) Mouth lung fibroblast cells(mLFC)%}
pheochromo- cytoma cell line(PC-12 cell)9] Wi

mLFCE o &3 o] 9+E BALB/c A7
o 4 MEAL D-PBSE 33 A & 2
zZto g Awsle] conical tube(lomi)ol] 2o
1,400 rpmo2 587 GAEEEE, tubed
RPMI 1640 wix|& Y1 37C, 5% CO: AH 9
g7l 2A 7 EF wgstAY. thAl 05%
trypsin-0.2% EDTAE #7s & 3087 A%
wjokslch wi % D-PBSE& 4o ¢<F 23
1500rpme 2 Y4#edd F RPMI 1640-10%
FBS wjifdoA 1F3Y B¢ wAdsadt. 157¢
% 05% trypsin-0.2% EDTAZ mLFCE ®d 3
o] RPMI 1640-5% FBS ujokdie] 10°cells/mt 5
T2 3o} 96 wells plated] YUt

PC-12(ATCC, CRL1721)¥ rat® adrenal
pheochromocytoma® 37C, 5% CO; Kt 1%
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28 ol} A} Dulbecco’s modified Eagle's
medium(DMEM)¢] 10% horse serum¥} 5%
fetal bovine serum, penicillin (100U/mé),
streptomycin  (100gg/m¢) 222 10pg/mee]
gentamycin®] /¥ A A s FsAct.

(2) Bk 23

MiaEy Z4wde SRB assayd®e 43
Wyt Agel Arg3igch. mLFC$ PC-12
cell& 20 x 10°71¢] MEZ 9% wells plated] 1+
3L 37T, 5% COX3Els} ulgz|olA 2413 o)
I F BT FE2EEHFT = 400us/mt, 200
pg/me, 100pg/mé, S0ug/me, 10ug/mé, lug/ml)E& 72
At B HEstdd. gER Fo Wgd S
HE s D-PBSZ 23 Ay&Ad. 2 welll
50% trichloroacetic acid® 50 & 7kstm 1A%
B 4T BAsdY. 2 ¥ FHFFE 53 A
3 & well plateE 7] SN A=
SRB(0.4% SRB/1% acetic acid) $9& 100u¢
/well2 713l d&(room temperature)ol A 30
B g8k 2832 0.1% acetic acid &4
oz o 43 A g F7] FeA d=xdn
10 mM Tris Base2 £&lAZA. o] plated
plate shakerol*] 35 speed® 5%37} shaking3lil
ELISA Leaderold 540mZz EFJF=E& A3
o}

2) PC-12 cell®] APP, PS-1, PS-2, AChE &3

(1) AChE, NOsII mRNA 2Zd &3

@® mRNA &

PC-12 cell& 24 wells plated] 1 x 10° M¥2
Z wellol ®Fst3, FHT F2E(100ee/me, 10
/)& HeElsiz 14T F PMASH rIL-18
(100ng/m)E Al g F A7 F¢ Wi
WFEE F 4598 34¥ F RNAzol°E o
£3589 PC-12 AXx%E E|=8 mRNAE F&3
 UHe 494319d. #£3¥ mRNATE diethyl
pyrocarbonate® Az § 20ute FHFA 9
RT-PCRel A}&-3t4t}.

@ RT-PCR

o M AHreverse transcription) ®¥8<& FEH|E
total mRNA 3u,g& 75TCe|A 58 F¢ WA
(denaturation)A]| 7} i, ©]o] 25u4¢ 10 mM dNTPs

mix, 1x¢ random sequence hexanucleotides
(25pmole/25£), RNA inhibitor24 1g¢ RNase
inhibitor(20 U/m), 1g¢ 100 mM DTT, 454
5xRT buffer (250mM Tris-HCl, pH 8.3, 375mM
KCl, 15mM MgCh)& 7} F, 1ut8] M-MLV
RT(200 U/w)& t}A 78t DEPC M@ 57/
48 olg3ld HAF A7t 0u7t HEF A
th. o] 20mel W& EFAEL F He H
2000rpmoll Al 537 YA AZAse 37C ¥
ZoA 60% F<¢t wHgA|A first-strand cDNAE
g4¢ og, BTAAM 58 F¢ HA3}A
M-MLV RTE& E843A7 ¥ ¥48 cDNA
& polymerase chain reaction(PCR)ol A}£-3t%
=

@ cDNA PCR

PCRE &4z W49 Primus 96 Legal
PCR system2 o]&3ta #3359t §kg2 of
vl A 309 cDNAE FYo g A&, F
o A AChE, NOsO %
glyceraldehyde-3-phosphate dehydrogenase
(G3PDH)E %3171 #1389 sense primer
(20pmole/ut)$} antisense primer(20pmole/pl) &
EFsd 1wE JMetm, YAl 3 25mM
dNTPs, 3u¢ 10xPCR buffer(100mM Tris-HCI,
pH 83, 500mM KCl, 15mM MgCl), 282 0.18
8 Taq. polymerase(5U/pl)E A7g 4§ AF
By7l 30 HE=EE QEFHTE HEx
pre-denaturation(95C, 5%), denaturation(95C),
annealing(55TC, 1&), elongation(72T, 1%)& 25
3] N9§ % post-elongationd 72CA 3% &
Qte] 2Hez 3o PCRE #3335t 24 PCR
productst 20144 1.2% agarose geloll loading 3}
of 120V ZPA 2087 A7FFE T &
At

Oligonucleotide sequenced] @71 d& v&=
ige X

primers>

@ rat AChE

sence oligonucleotide :
5'-TCTTTGCTCAGCGACTTA-3'
antisence oligonucleotide :
5'-GTCACAGGTCTGAGCATCT-3'
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® rat NOsII

sence oligonucleotide :

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, US.A)E ol43ed Haug
(height, Ht)2. 2 &A3 4t}

(2) AChE activity &7 2 Western blot ¥4

O Mz dud 33

PC-12 celld]l &MF F&2E(100ug/me, 10xg/
me)¥ PMA, rIL-1B& 2472 ¥<¢ 54 wigd
T AEA lysateZ ¥ AChE BAHEE =A%}
A, FF F220100ee/m, 10pg/md)® PMA
E A wigd ¥ 33 D-PBSE AEE FA
T AEA lysateS Ao Western bloto] AH-&3}
At

AEA lysateE 27] 98 50u09 lysis &
%8 M{Tris-HCl (200mM; pH 80), 200mM
NaCl, 0.5% (v/v) Nonidet P-40, 0.ImM EGTA,
ImM PMSF, 0.ImM DTT, 10gg/m¢ leupetin}-&
E5e F d3dA 3087 vigsn 58 94
alsled MAITA lysateE 2ol Bradford 944
Pog g Aot

@ ACHE activity &34

AEA lysate® labelingdt ¥ sodium chloride
solution 02m¢¥} EFsIHT. Z+ tubed] 3.0mé
water, nitrophenol solution 2mf, acetylcholine
chloride solution 0.2m¢& H7tstHch oAl 58
% acetylcholine chloride solutiong& X718l A
& A3 7153t 25C water bathol A 30
7+ ¥okAlZ) ¥ ELISA Leader2 420mol A &%
& FAsdo

@ APP, PS-1, PS-29] Western blot ¥4}

AE lysate(50zg)E 12% SDS-PAGE geld
Z 32 PDVF membraneo] ZelAlZth 2% BSA

]

2 2A1Zt blocking?dt ¥, anti-human APP
N-terminal antibody, anti~human presenilin-1,
28] anti-human presenilin-2& z+2} A g8}
o 4Tl A overnightA|Fth 18|31 anti-mouse
Ig HRP-conjugated sceondary Ab®} #3213
% ECL-Hybond film© £ immunoblottings &}
o ®-23 .

3) Scopolamine.2 Fx® 7199 7E AR
o] FAFH

(1) ¢f8 5o % scopolamine FA}

308 SDA B 5ulEl & 122e2 3o off
d HPE A ¥ dFF, tacrine(10mg/kg) S
Boigl FAAURE, FHTEOngke)E F43
A¥roz 3o 2zt scopolamine(lmg/kg)S 7
47k 1Y 13 73 FAE A

(2) WBC, RBC, PLTY #4t &4A

FEF 10¢ F SDA @AM FH A3
oz 10me L xPsAT I + 2wl
£ CBC bottled] ¥o] #¥ETF HAPFF, i
B4 g AASIH 3, ALrE Foniolo &
8t Minos-STEZ 23 &gt}

(3) Glucose, uric acid®) &%

AU glucose, uric acid® e AF A3
£27](Ciba Coring.,, US.A)E Al43leg &H3s
Ak

(4) AChE activity M7

AChE activity £H € 9389 test tubes}
blank tubeZ labeling3lil, test tubecl sodium
chloride solution{cat. no. 150-3) 0.2m¢#} serum
02me& ¥ &3l Blank tubes} test tube
o] 3.0me
No0.420-2) 2mf, acetylcholine chloride solution
02m& H7lstdch o] F A7kE FE3 71E3)
o] 25T water batholA] B &3 3087 slgAI
% ELISA LeaderZ 420m°lA &3 =& A3}
o o Z#HE HEOE AA = Apank -
Arpst &R 98 AFAHANA =g FH3
Atk

water, nitrophenol solution(cat.

4) Scopolamine2Z #%=3d AHS Morris
water maze 2 ¥
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(1) ICRA AF] vt g5 2 45 F

ICRA AHAE 1747 Morris water mazeol
A 19 13 wEIGEFE AAEdd. Morris
water maze® 7ol Ycmeo]2 ¥ol7k < 30cm
g $Ro] 28T %8¢ 23 A%
, 3 ol AFE & F e A Al 10em
LEH platforme HAF Fxolg. 19 19
84 Al 30% o]uldl poolol A platforme 2 &g}
te AFHE Adsige. ddd ICRA AFAE
10v18] & & o8 39 o} F Y A7t gle o
2T, tacrine(10mg/kg)& Fo3 FAdzE, &F
b T (250me/kg) & Foid APz EHIAN
A% 1497 19 13 GE F49 platformel 2
2 NHEBEHS AAE4.

(2) Morris water maze &3

a3 48 F47t Fs5® ICRA AF
scopolamine(lmg/kg) & H7be] g F 30%
% o] Morris water mazed] AH 3 vigl¥ Wn
Videotrack(animal and human being behaviour
analysis system)e.Z ¥ & =Aslgn 2 4
#Z Videotrack softwareZ ¥ A3l

9l &

[ m

3. 54 24

AYolN Qe ARe
Assgct w94 A3
N $EPe olgssn

meantstandard error®
2 Student's T-test ¥

m. &% &
1. mLFC2 PC-12 celiol of & Bt

mLFCe A&&L dixTol 100:2.1(%), 2EL
o] 200pg/meolskoll A Zkzh 87122, 9045, 9335,
99£30, 102¢2.7(%)2 e} ik o] YehtA)
UUL, PC-12 celld AEELE HRTO)
100£2.7(%), AETS  400pg/meolstel Az}
8040, 8+15, 88+1.8, 90+3.3, 95:4.2, 96+3.6(%)
o2 Yeht fifadttel velual esteiFig. .
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Viability (% of control)
2

——mLFCs
- % PC-12 cells

Control 1 10 50 100 200 400
CPRT extract (/g/m8)

Fig. 1. Cytotoxicity of CPRT extract on mLFC and PC-12 cells.
Control : Non-ireatment group.
CPRT : Group prefreated with various concentration(1xg/mé,
10ug/me, 50ug/mé, 100xe/me, 200u8/m¢, 400xe/mE) of CPRT extract
for 72hrs.

2. PC-12 celle] APP, PS-1, PS-2, AChEO} tiigh &8

1) AChE, NOsII mRNA<9] #¥

AChE mRNA2l @ddl oA A&
2HNE Yelgn g2FS 131HOE YEY s
o uks], 22 100, 10ue/mee] HE8Ee 4z 21,
3AHOZ JEPtHFig. 2).

rIL-1p+PMA+ CPRT (100 48/m8)
rIL-1B+PMA+ CPRT (10/42/m8)

b
o
-
[
a
g
<
z
a
a
)
o
S
-

riL-1p+PMA

Media

AChE

G3PDH e adand +— 452bp

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

-64 -



- EMTI HRHBIE o= BE -

riL-18.

Normal : Non-treatment group.

Control : Group pretreated with PMA and rlL-15(100ng/mé),
CPRT : Group pretreated with various concentration(10ug/me,
100g/m) of CPRT extract for 24hrs.

PC-12 cells were pretreated with various concentration of CPRT
extract in the presence or absence riL-18 and PMA(100ng/mé) for
Bhrs(iL-18 & NOs!l 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.

NOsI mRNAY 2&ol Slojq BAFL 3BHHLE Y
B3 2FE 124(Ht)e 2 JehdEd vhaE, 22 100,
10ug/me) 2FEE 27 29, 115(H) 2 Ve thFig. 3).

rIL-18+PMA+ CPRT (10048/m¢)
riL-1B+PMA+ CPRT (1048/M¢)

ha
w
X
[
<
E
<
Z
a
e
k)
o
=
-

rIL-1p+PMA

Media

NOsII

G3PDH [JRau g /5>

Fig. 3. Inhibitory effects of CPRT extract on NOs1l mRNA
expression in PC-12 cells cultures after treatment with PMA and
riL-1B.

Normal : Non-treatment group.

Control : Group pretreated with PMA and rlL-18(100ng/mé),
CPRT : Group pretreated with various concentration(10ug/mé,
1001g/mt) ot CPRT extract for 24hrs.

PC-12 celis were pretreated with various concentration of CPRT
extract in the presence or absence dL-1B and PMA(100ng/m¢) for

ehrs{iL-18 & NOs !l 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 %A

A9 AChE activitys 482.6(%), =T
S 100£25(%), 100, 10ug/mie] AL 41435
(%), 69t5.8(%) 2 el d(Fig. 4).

CPRT extract (A@/M4

Fig. 4. Inhibitory effect of CPRT extract on the AChE activity in
PMA and rL-1B stimulated PC-12 cells.

Normal : Non-treatment group.

Control : Group prefreated with PMA and rlL-1B(100ng/m?),

CPRT : Group prefreated with various concentration{10uz/mé,
100xe/mé) of CPRT 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 CPRT
extract in the presence or absence of riL-1B(100ng/m?) and
PMA(100ng/m¢) for 24hrs. The lysate were measured using AChE
diagnostic kitstSigma). The other methods for assay were
performed as described in Materials and Methods.

APPE AAT Hls PMATS F4% o
ZoAA dAEA TIHALY, dFTAME
g+ B + UtHFig. 5.

gl N

B
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=
e
. 3
[}
E
;0 E £
- = =
+/- PMA - + +

Fig. 5. Suppression effects of CPRT on APP in PC-12 cell.
Lane 1 : non-treatment.

Lane 2 : PMA(100ng/mf),

Lane 3 : PMA(100ng/m¢) + CPRT(100ug/mé),

PC-12 cells were pretreated without or with CPRT(100ug/mt)
exiract in the presence or absence PMA(100ng/mf). APP
expression was measured by immune Westem blot- assay.

The increase in immunoreactivity of the APP-specific antibody in
the presence of PMA was inhibited by CPRT and internal control
Coomassia blue R250 staining.

4) PS-1, PS-2 24

PS-13 PS-2& A/4dd usl PMAZRE ¥
A% iz FAsA 2EEHALY, AYE
qME 28ol F2ALTE ¥ + AFig. 6).

Lane 1 : Normal

+ Lane3:PMA +CPR

+ Lane2:PMA

+/- PMA

PS-1 (Ab-1 <~ 30kDa

PS-2 (Ab-2 < 98 kDa

. Coomassia blue R250

Fig. 6. Suppression effects of CPRT on 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¢) + CPRT(100x8/me).

Representive Westem blot of PS-1 and PS-2 secretion released
in t2trs. The increase in immunoreactivity of the PS-1-specific
antibody in the presence of PMA was: inhibited by CPRT and
internal control Coomassia blue R250 staining.

3. Scopolamine2 2 {Fx & 7lelg s
ARSeDo N o5t o5

1) WBC, RBC, PLTl "X & 4%

WBCE AAFol 10.1:0.9(x10%m), hZEFol
12.2+0.7(x10%/mm), FHNZ T qAgFe
13.7+0.8, 10.8x0.3(x10%m) 22 Ebdcl. RBCE
7ol 8303 (x10%m), R0l 87:02(x10%
m), FPAUREI} HFYgTe 4 8504,
87:0.3(x10%m) 22 YEhdth PLTE 4Tl
752+33 (x10%/mm), thRFo] 847+27(x10%mw), FA
WzEH AT 836246, 765:25(x10%/m) 2 o}
Elyth(Table I).

Table 1.

Effects of CPRT on the Blood Cells of
Scopolamine-induced Memory Deficit Rats.

Group  Normal  Conlol  Tacrine  CPRT

WBC
101109" 122407 . 137+08 10803
{x10Ffom)
RBC
83:03  87:02  85:04  87:03
(x10%rm)
PLT
752+33  847:27 83646 76525
{x10%m)

® : Mean + Standard error(N=5).

Normal : Non-ireatment group.

Control : Group freated with scopolamine(mg/kg i.p).

Tacrine : Group treated with scopolamine(ime/kg ip) and
tacrine(fOme/ke p.o).

CPRT : Group treated with scopolamine(1mg/ke ip) and CPRT
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extract(250me/ke p.o).

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

SD rats were orally administered of CPRT or Tacrine « HCl and
injected scopolamine{img/kg) once a day for 7 days. Hemalology
change was analyzed for hematology change as described in
Material and Methods.

2) Glucose, uric acid, AChE activityo] vz} &=
K

Glucoset= Aol 95.8+4.4(mg/de), HET°)
85.3+3.1(mg/de) .2 JEIG R SANZRED 4F
T 47 1202141, 1054+4.2(mg/d0)E eI
25 fF94 de A6E nAdFd.

Uric acide AAao] 1.77+0.13(mg/de), X
o] 251x0.07(mg/df) 2 el SAdzTH A
HFL 1.92+0.11, 1.99:004(mg/d)E 94 A&
#4E JEdT

AChE activityy Z/dtol 13.6+25(U/m), o
ZFol 482+:47(U/mO)Z Ve FHARNZTH
AFYFL 4 193159, 35.8:3.7(U/m) B erdd
B2E F94 de #4228 BoFJd(Table ).

Table 1I.
Effects of CPRT on the Serum Level of
Memory Deficit Rats induced by Scopolamine

Group Normal  Control Tacrine CPRT

1.7 7 —0. |3 251—00; 1.92-0. 99—0.04
3 = 5 2— 93—5 358—3;
/ ) 1 .6 2. 48. 4; 19. 9 . 3

? : Mean + Standard eror(N=5).

Normal : Non-treatment group.

Contro! = Group treated with scopolamine(img/kg i.p).

Tacrine : Group treated with scopolamine(img/kg i.p) and
tacrine(10mg/ke p.o).

CPRT : Group treated with scopolamine(ime/ke ip) and GPRT
extract(250me/kg p.o).

« @ Statistically significant value compared with conirol data by T
test (+ : p<0.05, * : p<0.01, »+ : p<0.001).

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

4. Scopolamine2 2 RS & 7|y ZH
M F 2ol Morris water maze 282 S
Zld2{zs oA g1

o

ICRA A#FARdo] pooldl A platforme. 2 <&
7t BRHe ARTol 101:22(sec), WFET)
84.1+2.4(sec) & ERG T, FAR=T
14.1#32(sec), AP TL 245:32sec)2 EF H
94 e g2E BAFAY AL &% FH(small
movement ; smldist) & Aol 161£12.4(cm),
WZE ool 16442141 em) 2 YEIYG D, YRR TFL
270+35.0(cm), AT 265+375(cm) 2 FA U
rPgen, BE £5%(arge
movement ; lardist)& A/dFol 44£14.3(cn), W
ZTo] 581#80.1(emE YER R, FHURELS
84+39.1(cm), AEF TS 113+ 2.1 em)Z S94 A
' #42E RAHFg. 7, 8).

=2
= BAE

Fig. 7. Eftects of CPRT on the scopolamine-induced impairment
of memory in the stop-through type Morris water maze lest.
Normal : Pretreated group.

Control = Group treated with scopolamine(imefkg ip).

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

CPRT : Group treated with scopolamine(1ms/kg ip) and CPRT
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exiract(250me/kg p.ol.

Stop-through latency : each time the animal moves from entry fo
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, * : p<Q.01, = : p<0.001)

~=@- Smdist (cm) for latency (sec)

- Lardist (cm) for htency (sec)

Fig. 8. Effects of CPRT on the scopolamine-induced impairment
of memory in the distance movement-through type Morris waier
maze fesl.

Normal : Prefreated group.

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

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

CPRT : Group treated with scopolamine(img/kg ip) and CPRT
extract(250me/kg p.o).

Stop-through latency © each time the animal moves from enlry 1o
platform,

Lardist : the total distance covered by the animal in large
movement.

Smidist : the total distance covered by the animal in small
movement,

» * Slatistically significant value compared with conirol data by T
test (+ : p<0.05, = : p<O.01, == : p<0.001).

V. # %

Aol HA EFsm 2 BREANE mRSA
gol W3 AMe ®&S aA ERANEAT,
St ¢ 19909 654 Lk ZA ARE
¢k 50%°l9, 20003 & 6.8%, 20209 +=
A9 12% K¥o] ol Aoz HFADG® ol
weEl ZZ AT KE I FAAMNE 53 @R
t RAY iterEs gEsdn 4d”

HiRE MEX 59 MmiFkn, RBITH K&,
HJUEMRS R GE, B W, BUEEThE 5
9 st A, AW R, K3 BE, £y
i 57 SEY BHKEA 8 EESE @
EETE 5402 st NPz K &6
# B2 EBES Alzheimer® RS KEE 5
o o3 MmEM: HE7T e, Alzheimer®!
HRE WAHER 3 #50-60%S, Byt @i
t ¥ 20%E AR o F 15-20%BEE F
Al dehd o,

giRe RS BEHESL SHEH, BUHTE,
BEARE, THRTR, ZERR, BARAR, Hihik
g2 golnl, wiro e WKME, EMITR,
WHTEY, #RAT S 2 A&53 Ag?,
RHRE F2 K&, KK, B, tEE, L%,
FEFE S8 8 4+ g, ‘

ADE H9 AHAwF 923 =<9il(senile
plaque), 274 Hthet(neurofibrillary tangles) &
AAAEY AHIETUAY T& E5Hoz 3§y,
FRoEE 71YEe &4, 3439 AP, @
g %2 ZF5AAYA T UH9 ¥ e
o @ A3, A FAHA Aol EAo)
=5

ADE  AB, dzE2H, olxHxgwa
E(ApoE), PS, X3tAl(oxidants ; hydrogen
peroxide, superoxide, hydroxyl radicals), ¥4,
Abael] oj@ &4, NAAGEH, ABIFAA
59 B2 A7 B Aoz A
AT, o] F AR FHoz AylE SPs A
BEARoE AR BI7} dove A 3
Q3 e dldel FFHo o3 AFYFoE
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(NFTs)9] #8022 MAHFPo] Arje= Aol d
o] i8R
ABE APPE] ¥ ZAAQL FAHAZORE QA H
t Ao 25 Bosecretaset} 1-secretaseo] 9l &)
M g gxge opdzolm ATEWA(APP)Y
AR ZEAAN YPHTY, Ly olunit
717 dE-2<Q1 39-43709) ofrjxmAto g A E
o o] 222 g AL A Yo
ol2]3 ABE 2 A7} neurotoxic & Aol
olym glucose®] ¥Fo|Y amino toxicityE =t
FAIA neurong A7 A wEE Ao
PRaga=te
APPE= 21 A XA 9] single genedl EA35H9
W] 21 AAAIL 34 EEEE BAE
Z7|1 A" A4g YEP® 30~40del o] 2 el
ADA A #AHE =Autd AR M Foheo)
g wWRle {fdz o F7=
]

WEoz F35H1 9

715 Jdote BaE B o APP7} k3197,
53] AddEAd Ao APHY BEE AR
g Aoz FEHT U’

A, PSE 465702 amino acidE 712 &¢wA
2A APPY #AIY WHEXE 7HAH JMEE
ADE do7: iz u#EAd A ADA 9
oA PSe| d¥e A w3 Fo U2 APP
o] A& %A apoptosis HA) BT R
o2 dA 1 gtk F PS EdWlZ A H]
4oz B3qd PS WALEC] APPY A4 &
£38d] ADE ¥o7)E RojtP”. PS EdWo
t PS-19 A%, #2 BEF, PS-29 A4+ 3

F ooldol XuHoly len, =7] ADY 7
$ dREe] PS EdWoldA V|Asdn A2}
E]_TL glq_.'ﬁ).

o PS-13 PS-2& 747 14987 1H 44
Aol EAse, o FHA GFe FAwols}
24, A5 gmsolu el 0% ol4e] 4
o] Ht Aoz rudAYd®.

3H,  acetylcholine, dopamine, serotonin,
GABAY ZA ol ko wa} Z2de sz

—_

e ¢

A Aed®, ADY 12 49 7199 7E
A& cholined A7ZAS 2A BAZ Avks
A7 g% AxED AR AD B
A deige 7198 Ada e 4 Aol A
32 Ads] F+ 38 EAQ acetylcholined
BEo U= A% MAxe Hil gfojzgtn A

g o glEd, o] 2F 442 acetylcholined &
slste AChEZ t€ A3dd™ ug ddxq
ABYHE oflretx 7|93 UHT B
Ade Aoz 4#HA #EHE Cholined MNABAE
Bz A & 5+ de EE GEEI
¥ acetylcholine ¥4 AFAZE lecithin, F& |
42 RS-86, nicotine So| ol
acetylcholine ~ ®3)A A (AChE  inhibitor)Z
FDAS £2& wol FuUdAME Alg AEZF<
tacrine®} 2ol $UR E2020%°] o oH
SFEE L gcetylcholine?] E3ME olFo] #1H
" AANE e AdANAFE EHE HA

7 stAT A7 & V"L e
3 MAASET ADY ABARZA &
§ Aoz 4dA Yot

F dttn BojA st B cytokineEe F H
olgtn AAHI ok tXo] HALY
1Y = E2YH HEA54 98 &49 BBB
2 Z3le HYgA HNES0) FFAFAZ A3}
W, gA4gE AYAET 2 ulo]aRF e
IL-1, IL-6, Tumor necrosis factor 2 gZW
¢ cytokineEE FHudA A HAA9
cytokine Aol Ao zH FFAZAY
AEWNSE dos Mo 2 B2 A7
HEo osted d5HD A
FI T Ewkal detde (BEH Y
ANE ‘b £EE ARFA &R RE
Brarn sen, ChEMA) YAdXE “HERE
MRS BRE HRAREE REKERN ... "ol
g dQx, (K@) YA “Fif HBHE
R BEABTR HREAE ... "gln pekEm
Art.
Bl EMTE HEELZ HEsn Yo
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W AREBY NEEol BAME, @RS B
BAM, KBTS, WEBMIRSE RKER &
wgEety miRe ded M F KRR LWE
2 53 28 F o’ mRKHEd FHE F
A& Aoz ARHE AHolr

T3 R BEBAAY Ao dF AFFI
< 48rd ADS FHEHQ ofdRols HFEW
A7 presenilin F+32t9] FHo} Lo oig KR
B9 gl st WS £E FEIE N
MALrEmol W HFP, Mkl A ffste o
2A7kA el ARY ZER 78l vXe o
ol g HRZD7 olRojA T YoYU HokHE
W &HHF7E AR 1TEIRE LS Bk
g HRE obF 3 A R

olo] EEE HFW TS HKiR A azg ¢
ol 22}, mLFCS PC-12 cell€ ¥2]so #ill
BHE ZA349 1, AChE, NOsI g H#a &
d 9 AChES] 4, APP, PS-1, PS-29] 2d &
BAstg e scopolamineg FAMEF R ONA
AChE®9 B4 9 glucose, uric acidg® A3
31, Videotrack(animal and human being
behaviour analysis system)2 S %o w3}
& aFstgd.

34 AF 9 mLFCe PC-12 cell® ¥33ld9
BT MKaEHE 33 27 mlFCe A&
€2 tz2To] 100:2.1(%)2 el 200, 100,
50, 10, 1pg/mee] A@Eel Zzh 87+22, 9045,
93435, 99130, 102+2.7(%6)& eI 200ug/me ©]
e FEoMNE AYdoR @M@mttel velix
UL, A00pe/mee] AEEo] I T3 NRE
MinErEe JeEl R, PC-12 celld] AE&L U
ZTol 100:27(%)2 YEM 3, 400, 200, 100,
50, 10, lpg/mée] A Fol z+zt 8040, 8515,
88+1.8, 9043.3, 95+4.2, 96+3.6(%)Z e} 400
pg/mt ol3te] FEAME FMOE Mol
VElA] 9ol 100ug/mé ©)EE2 A Y3 tH(Fig.
1).

PC-12 cell®] AChE mRNAS9] &3] gloiA
ARTE 2HNE YEYD d=FE 131H)Z2
Vel ed wsl, 42 100, 10pg/mee) EHHFE
A g d4¥EL 47 21, dHYR Yoy
ol FifFY wWEd #AYS 100ng/mee)

PMAS rIL-18& A& dzFo) ®a] AChE
o] B & AP AHolH(Fig. 2), NOsI mRNA
o] BFd YoM AAFL BHNLZ YEIG L
WEZZL 124HDE JebREd e, 47 100,
10ug/mbe] FWTE FA8 A8 7474 29,
115(Ht)2 Jetyd FT vem #BAglel
100ng/m¢e] PMASH rIL-18E &3 Uz
H3) NOs@lel ¥¢dg dAgSS ¢ + AU
(Fig. 3).

PC-12 cellld A T9 AChE activitys
48£26(%), HZTE 100£25(%), 100, 10ug/mee)
HHT YT L 41135, 69:58(%)2 UELL
g4 e 7AE BAou(Fig. 4), APPE A%
o ¥d PMATRE 594 dzzdA A
A gEEYgoY, AdTdAME 2RSS B
# AY(Fig. 5), PS-13 PS-2& AT ¥
8 PMAGTHE 5% dizdA dAsA ¢d
Hoo, AgIFCME 2do #AFFE ¢
+ Aol (Fig. 6) NFAEAIE Y FHQez oy
A ABSl %& F7HA7]E APP, PS-1, PS-29
B3 AaAA ADo dde &V ASE
F A

WBCE: AAEol 10.1:09(x10%m), WHZEFo]
122:0.7(x10%m)2  JElRz  FAAEREL
137:0.8(x10%m) 2 YEl} diZFo] ®ls £
4 gl E3E Holx gstern HEYTS
10.8:0.3(x10%m) 22 fo4d e WIAE BA
th. RBCE ATl 83:0.3(x10%mm), HZETol
87:02(x10%m) 2 JeElt:m FAHANZTH 4Y
Z& 47 85104, 87:0.3(x10%m) oz e}
zad vd) BF fo4 e ¥3E Holx
ekstth, PLTE AAEol 752:33(x10%mn), Wiz
Fo] 847+27(x10%/m) 2 Yelgtn YHURT L
836+46(x10%/m) 2 ERY tiZFo] Wd #A4
gE RWIBE  Holx] Fgoen HAYFLS
765:25(x10%/m) 2 §94 e WHE Byd
(Table 1).

AD #AdA glucosed %71 719¥€E& 3
AFle auldz g8 om™ scopolamine
ZAg ARAAM uric acidd X771 F7rE A
= Basl 92*®, scopolamined EEol FA}e
W AChE7} %718l9] acetylcholine?] %] 374
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Ol

| Zaste] 7193 49 FelE F2EA H
2 scopolamine.& #58 719" ZE AR
8 3 W glucose, uric acid, AChE activity®l] ©] 3]
ine BAsg.
Glucoser Aol 958+4.4(mg/dl), R o)
853+3.1(mg/d0)E Vel AAARZEH YT
& Zbz} 120241, 105424.2(mg/d0)2 JEh} =
F oA sle sl YER . Uric acide A
el 1.77£0.13(mg/de), WETo] 2.51+0.07(mg/
dYE Jegn FPdzesd 433
1.92£0.11, 1.99:044(mg/d)E F4 d& D422
el AChE activity® BATFol 136+£25(U/
me), Aol 482+4.7(U/m)E YEG L 4A
2784 AFFL 742 193159, 35.8+37(U/n)E
Yell B2E {94 e ZAE Jehle €3
Ul glucose, uric acid, AChE activity®] ®jx%&
EA7E dES ¥ 4 ANtHTable ).

ICRA A#A 2 o] poolol A platforme 2 &%)
7he AN AHAEe) 10.1222(sec), WERT O
84142 4(sec)2 Vel W3, YA ET S 14.1+32
(sec), AP TS 245+32se0)2 BT F94 <
el H& 3% Z(small
movement ; smidist)& HdTo] 161+12.4(cm),
g =2Fo] 1644+141(em)2 YEIG 3, FPWZTF S
270£35.0(cm), A > 265t37.5(cm)Z F4A A
vetyed w©e& %% (large
movement ; lardist) 2 AAiro] 44+14.3(cm), W
ZTo] 5R1:80.1(cmE YEW R, YAUYETFL
84+39.1(cm), AFTS 113:22.1(em)ZE FYA U
+ 74428 B9 scopolamined] Wig 71948 7

A a#e JetRAthFig. 7, 8.

or wet 1o

v zag

t uas

LLle] WEe #iEs 2Y FTFe PC-12
cello AChE, NOsT 9] &3z 28L& AAA
Z3, AChE9l &4, APP, PS-1, PS-29] #HiS
A A A A} ScopolamineF9E 5% fRREd
o] A} Morris water maze 4 g 719 ¢4
87 A, glucose?] %7kt uric acidel 7
&, 282 AChE €49 #47 vgwoy &
T gEdd B2 Hesn Ue How
AzZtdct. ol A¥ANE FMTFIH FELH
£33 PS-1, PS-2 € APP #Jud dA5HE

s Aoz AZHE vh GHNN sl
W@ Amol EHYL F 9& Aoz Amdh

V. & @

FHTFe wRA WY EIANE  Folrux,
PC-12 cellolA AChE, NOsI1¢] #Ax &g 2
AChE®] &4 APP, PS-1, PS-2¢] 2388 o3
8l1, scopolamine® FAFEE ARIA AChEY]
g4 92 glucose, uric acid® &R Hon
Videotrack& %3 3¥Fo ¥IHE #FF A
g e ZES AU,

1. #&HF7F PC-12  celldll
mRNAS] #ES MEIstAch

AChE, NOsii

2. FF7F PC-12 cello]l AChE® iEHS #)
sk

3. FfF7F PC-12 cello]l APPS PS-1 PS-2
BES st

4. FMTE scopolaminel 2 FHEP FiEDH
BGE mRe 848 BHE dArh AEK de
glucose®] #n, uric acid®] ®4), AChE %t
WAE BoF).

5. &M T+ scopolaminel.Z ZHEE MBS
BEE AFERLAA FYANE BEH HE SR
g H9 Fo

Hte #R2 "ol FWT7E FELHRE
APPS} PS-1, PS-2 2o dig AAFHS B
o fiRel W Agd #8&d & A& Aoz
Atz gt
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