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The Effects of Crataegus pinnatifida BGE. var. major N.E. BR(CPVM)
Extract on the the Alzheimer’'s Disease Model Induced by CT105
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Department of Oriental Neuropsychiatry, College of Oriental Medicine, Daejeon University, Daejeon, Korea

Abstract

This research investigates the effect of the Crataegus pinnatifida BGE. var. major N.E. BR(CPVM)
on Alzheimer’'s disease. .

Specifically, the effects of the DYHT extract on (1) IL-14, IL-6, amyloid precursor proteins(APP),
acetylcholinesterase(AChE), and glial fibrillary acidic protein(GFAP) mRNA of PC-12 cells treated with
CT105;, (2) the ACHE activity and the APP production of PC-12 cell treated with CT105; (3) the
behavior; and (4) expression of IL-14, TNF- ¢, reactive oxygen species(ROS), nitrite oxide(NO); and
(5) the infarction area of the hippocampus, and brain tissue injury in Alzheimer’s diseased mice
induced with CT105 were investigated.

The results are as follow.

1. The CPVM extract suppressed the expression of IL-18, IL-6, APP, AChE, and GFAP mRNA in
PC-12 cells treated with CT105.

2, The CPVM extract suppressed the AChE activity and the production of APP significantly in
PC-12 cells treated with CT105.

3. The CPVM extract group showed a significant inhibitory effect on the memory deficit for the
mice with Alzheimer's disease induced by CT105 in the Morris water maze experiment.

4. The CPVM extract suppressed the over-expression of IL-18, TNF-a, ROS and NO in the mice
with Alzheimer’s disease induced by CT105.

5. The CPVM extract reduced the infarction area of hippocampus, and controlled the injury of brain
tissue in the mice with Alzheimer’'s disease induced by CT105.

These results suggest that the CPVM extract may be effective for the prevention and treatment of
Alzheimer's disease.

Key word : CT105, Crataegus pinnatifida BGE. var. major N.E. BR(CPVM ; 11&E M), Alzheimer's
disease, amyloid precursor proteins(APP), cytokine, acetylcholinesterase(AChE).
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olo] A= Lipe] ADol mX= EEE A
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mouse lung fibroblast cells(mLFC)®} PC-12
cellol st WhaES 24T F  carboxyl
terminal fragment(CT105)& BR¥E S PC-12 cell
¢ IL-18, IL-6, APP, AChE, glial fibrillary
acidic protein (GFAP) mRNA ##83 PC-12
celldl Al o] AChEY &4, APPY H3dE #E3
41, CTIZ f=% AD e AHELY 17
BELE SAHFeH, 94 CTIBE #fxd
AD FrE A#AZ I proinflammatory cytokine
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3) ke HE

(W#EPA 200g& 73] Aol 3,000m round
flaskel ¥ SHF4 2,000mE H7Hslg o 3A3
7tE F=3t3 AHAF ojfst HAEE A3
s j?, o] AL rotary vaccum evaporator
(Biichi 461, Switzerland)dll Al 7 s &stg ot
o] F&NE -84T deep freezer(Sanyo Co.,
Japan)oll A 4A1ZF b WR|E 24X B
freeze dryer(Eyela Co., Japan)® %A Z3td
LS dojx Ao Tadt w22 Ay

o 2Aale] A&,

4) A% 9 s

AeF & AChE diagnostic kits, scopolamine,
Tris-HCI, Nonidet P-40, ethyleneglycol-bis( A
—aminoethyl ether)-N NN’ N’~tetraacetic acid
(EGTA), phenylmethylsulfonyl fluoride(PMSF),
pL—dithiothreitol (DTT), leupetin, diethyl
pyrocarbonate(DEPC), chloroform, RPMI-1640
uj ko isopropanol, ethidium bromide(EtBr),
Dulbecco’s phosphate buffered saline(D-PBS),
formaldehyde, polyacrylamide, Hank’'s balance
salt solution(HBSS), triphenyltetrazolium chloride
£ SigmarHUS.A) #AE<%, Taq polymerase$}
deoxynucleotide triphosphate(dNTP)= Takaras
A}(Japan)
virus reverse

A E-E, Moloey murine leukemia
transcriptase(M-MLV ~ RT)%
RNase inhibitori= PromegafHU.S.A) &S,
RNAzol’E  Tel-TestAHUS.A) AFEL, fetal
bovine serum(FBS)< HycloneAHU.S.A) AE &,
I8 3 agarose= FMCAHUS.A) AEFL A3
93, rIL-18 (Pharmingen, U.S.A.), anti-human
APP N-terminal antibody(Boehringer Mannheim,
Canada), HRP-conjugated
sceondary Ab(Amersham, US.A)% ECL-
Hybond film(Amersham, US.A)3 2 ¢ Ak
52 55 9 58 A&k
7177 SAEE7 (8- 48},
spectrophotometer (Shimadzu, Japan), serum
separator(F 4 A, Korea), Minos-ST(Cobas Co.,
US.A),

anti-mouse  Ig

Korea),

France), centrifuge(Beckman Co,,
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rotary vaccum evaporator(Biichi 461, Swiss),
Bio-freezer(Sanyo Co., Japan), deep freezer
(Sanyo Co., Japan), freeze dryer(Eyela Co.,,
Japan),

Japan), autoclave(Hirayama Co.,

ultrasonic  cleaner(Branson Ultrasonics Co,,
US.A), roller mixer(Gowon
Technology  Co., Korea), vortex(¥] g
Korea), plate shaker(Lab-Line, U.S.A.), ELISA
reader(Molecular Devices, U.S.A.), Windows 1D
main program(AAB, US.A), VIDEOTRACK

(Viewpoint, France), stereotaxic frame(Stoelting

Scientific

Co., US.A), histidin affinity column(Invitrogen,
U.S.A.), Primus 96 Legal PCR system(MWG,
Germany), A5 A 3}EE 4] 7](Ciba-Corning Co.,,
US.A), brain matrix (ASI
Warren, ML, US.A) §& AH&3taAth

mstruments,
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1) PC-12 cellel] W3t MifasEsE 34

(1) mLFC$t PC-12 cell®] H|%

mLFC¥ BALB/ A#H9 A
D-PBSZ 33 Ma¢ ¥ A2 2407
o] conical tube(15m)o] ¥ o] 1400rpm<
AAE-F38ta, tubedl RPMI 1640 wi=]
37°C, 5% CO; “FEle] wlk7]oA 243 &
Fatgeh. oAl 05% trypsin-0.22% EDT
7bek & 308 Ag widEtdch w
D-PBSE ¥o] ¢ 23] 1500rpme= A
% RPMI 1640-10% FBS sl falol A 15
oA kst Th 179§ 05% trypsin-0.2%
EDTAZ mLFCE #0°lste{ RPMI 1640-5%
FBS el 10°ells/m FEE 3o 96
wells plated] <o

PC-12  cell(ATCC, CRLI1721)& F1 2]
pheochromocytomaZ ¥ 8 F#d cell®2, DMEM
o] 10% horse serum3} 5% fetal bovine serum,
penicillin(100U/ml), streptomycin{100uxg/mé) 1%
i gentamycin(10ug/ml)o] &8 WY E L o

37°C, 5% CO: Feie} Wi gF71o M wFstict
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(2) Recombinant carboxyl-terminal frégment
(CT105) #HHL

CT1058 E colild 2@ AA}7 $3
APP 105 amino acid® codingdte 415719
nucleotides®] ™3F primer® AZ3 I, open
reading frameo] REZ Bam HI site® Yol
2t} PC-12 cell2 lipopolysaccaride(LPS)Z A}
2351 mRNAE 5239 reverse transcription—
polymerase chain reaction(RT-PCR)-& &&l 415
base pairE ZFZ 3 tHFig. 1). £Fd ZdHE
Bam HIZ B939 insert® 3 &} 6%his - tags
zt= pRSET B vector® Bam HI sited] 4438}
I T7 promoter?] & VEE wWs s
Ak dojd 23 WEE Ecoli BL21 strain®l
A FA A#sGa, ol AxF dRF At
AHgslanh. WEY §EE 1ImM IPTGZ 3417
¢t Adsle Yt E coliE 539 o
E. colix freeze-thaw& 33 utE3le AXE ¥

=¥ ¥ DNase?t RNaseE @3

A 10833 AR EE 4Eds
Tulde Ay oj wAe] A histidin
Ab&ste] 1

affinity column$&

CT1058 ¥

(3) #fFEHE (cytotoxicity) =3

AEEH AL SRB assays 47 A¥3Y
AH&8tAth. mLFCS PC-12 cell 2.0x10°74¢]
AEEZ 9% wells plated] Y3 37C, 5% CO:
ele] wgr)elA 247 WFE F KN FE
E(HF%5E 400pg/ml, 200ue/mé, 100pg/me, 50ug/
md, 10pg/ml, 1lpe/ml)3} CTI(HFTFEZ 80upM,
40pM, 202M, 102M, 5¢M, 1xM)E 4841
¢t APt wGER T wFAE ©E
1 D-PBS2 23 AHIATH 2+ welld] 50%
trichloroacetic acid 50ulE 7}stx 123 F<
AT #HA3gGt. 21 & FHFE 53 AT
g, well plate® F7] FoAM dAzIHch
SRB(0.4% SRB/1% acetic acid) £%& 10040
/well2 7181 A -2(room temperature)el]A 30
27 g8t 283 0.1% acetic acid £
o=z of 43 AT Tg, T7] FA dxdxn
10mM Tris BaseZ &3} AlZth ©] plateg plate
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shakerolA]  35speed® 5%¥-7t  shakingdtil
ELISA reader2 540nmolA E3EE =349
=3

2) PC-12 cell9] proinflammatory cytokine %
APP, AChE, GFAP mRNA 248 =3

(1) mRNA 2

PC-12 cell® 24 wells plated] 1x10° Aj¥2
7t wellol B335, WEA FEE(100es/n, 10
pe/ml, lpg/mi)g Asln 1A F CT105(20
M)S} rIL-18 (100ng/m)E 2 sta 24412 Bt
Wl oFEa 2000rpm o2 5E7F fARE st 4F
o2 zAsAL. RNAzolPE o] €39 PC-12
cell AZXHS E=a] mRNAE F33:s PH s
g31¢th. %% mRNAE DEPCE A d 20
¢} Z84 ) I RT-PCRo| A3l

olN

(2) cDNA #A=

Reverse transcription %82 &¥¥  total
mRNA 3ug& 75TColA 58 < w4A7]1, o
o 25u¢ 10mM dNTPs mix, 1g random
sequence hexanucleotides(25pmole/254£), RNA
inhibitor24] 1pf RNase inhibitor(20U/uf), 144
100mM DTT, 45 5XRT buffer (250mM
Tris-HC], pH 8.3, 375mM KCl, 15mM MgCl2)&
b &, 19l M-MLV RT(200 U/pt)E oA
7}tz DEPC7F &8 /T8 ol &3t AT

- BY7 207t HEE stk o] 20w WE

AL & Ao 2000rpmolA 52T A
A7ste 37C FL FRAA 608 T4 WHEA
A first-strand ¢cDNAE @48 ©hg, 95TAA
5% F¢+ #xste M-MLV RTE E843A12
% 34 % cDNAE polymerase chain reaction®l
AH-&3r Tt
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Bam HI
5-gcatggateccgagatctcggaagtg
gagatctcggaagtg
EI S EV

aagatggatgcagaattccgacatgattcaggatttgaagtccaccatcaaaaactggtg
1921 aagatggatgcagaattcggacatgattcaggatttgaagtcegecatcaaaaactggty
KMDAETFGHTD SSGTFEV VR RHEQIKTLV

1981 ttctttgctgaagatgtgggttcgaacaaaggegecatcateggacteatggtgggegge
FFAEDVGS NI KG G ATITIGLMMYVGGEG

2041 gttgtcatagcaaccgtgattgtcatcaccctggtgatgttgaagaagaaacagtacaca
VVIATVIVITILVMILIXTI KT KA~ QYT

2101 tccatccatcatggegtggtggaggtegacgecgeegtgaceecagaggagegecatete
S I HH GV YV EVDAAVTPETET RIUHL

OH~ggttgaatgttcaagaaactcgtttacgte
2161 tccaagatgcagcagaacggatatgagaatccaacttacaagttetttgagcaaatgeag
S KMQQNGYENPTVYI XKV FTFEA QMDOaQ

ttgattocts
2221 aactaa
N

EK cleavage site

1

Afnti- Xpress™ Antibody Epitope

pRSET B

1ccGAGATCTCGGAA.-- CAAATGCAGAACTAACCTagy
F I T S - O — F E O M Q N

Bam Hi . Bam HI

Fig. 1. Construction of pRSET-CT105.
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(3) cDNA PCR
PCRS &2 #Z =29 Primus 9 Legal
PCR system& ©]&3 st 32 o
o} g% 3u9 cDNAS FPo2 AMESEI, F
ol tHE primers IL-18, IL-6, APP, AChE,
GFAP il ini glyceraldehyde-3-phosphate
dehydrogenase(G3PDH)E  5Z3t7] 9849
sense primer(20pmole/)$} antisense primer
(20pmole/uwl) & &8t} 1 E 748har, thA] 3ul
25mM  dNTPs, 3¢ 10XPCR buffer(100mM
Tris-HCl, pH 8.3, 500mM KCl, 15mM MgCly),
a3 0.18u¢ Tag. polymerase(5U/u)E H71d
o2, HFRIs 0t HEE UAEFFTE
7}8t 1 pre-denaturation(95C, 5%), denaturation
(95T), annealing(55C, 1%), elongation(72C, 1
)& 253 A #3F H post-elongationS 72Tl
A 38 B9 2ASR 9 PCRE 3349
t}. Z} PCR productst 20u84 1.2% agarose gel
o loadingdtel 120V ZAA 2087 ASNAF
& B3 BA
Oligonucleotide sequence®] BEiE7|S o &3
dge'y
@ rat IL-18
sence oligonucleotide :
5'-CCTCTTCTTGAGCTTGCAAC-3’
antisence oligonucleotide :
5 -AGCCCATGAGTTCCATTCAC-3
® rat IL-6
sence oligonucleotide :
5 -GACTGATGTTGTTGACAGCCA
CTG-3
antisence oligonucleotide :
5'-TAGCCACTCCTTCTGTGACTCT
AACT-3
© rat APP
sence oligonucleotide :
5 -TCTTTGCTCAGCGACTTA-3’
antisence oligonucleotide :
5 -GTCACAGGTCTGAGCATCT-3’
@ rat AChE

sence oligonucleotide :

N
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5'-TCTTTGCTCAGCGACTTA-3'
antisence oligonucleotide :
5'-GTCACAGGTCTGAGCATCT-3’
® rat GFAP
sence oligonucleotide :
5'-GAGCAGCTGGCCCAGCAGCAG-3’
antisence oligonucleotide :
5'-CT TGAGGTGGCCT?CTGACAC—3’
(® rat G3PDH
sence oligonucleotide :
5'-ACCACAGTCCATGCCATCAC-3'
antisence oligonucleotide :
5'-TCCACCACCCTGTTGCTGTA-3’
PCR product® <4< Windows 1D main
program& °©|&3te] 2 i gk(height : H)L 2 =
A3t A

3) PC-12 cell’l M 9] AChE activity$ APP &

4 =4

(1) &EBaHE &
PC-12  celld

AL lysate® ¥o] AChE BAHEE 24531
WAl F2E50100p/m)% CT10, rIL-18E &
A wjokst F 33 D-PBSE AEZE FAF F
A E lysate® Ao} Western blot 2 o] A1-&3}
e

A X lysateZ A7l 95t 5049 lysis &F
‘g"’—‘y’{TriS—HCl(ZOOmM; pH 80), 200mM NaCl,
05% (v/v) Nonidet P-40, 0.1lmM EGTA, 1mM
PMSF, 0.1mM DTT, 10pg/mé leupetin}& &3
F Aol 0¥ MYsta 587 A Est
o AT lysate® Qo] Bradfordd o Z Wl d g
Resle] 50ug2 2RS4

(2) AChE activity &4
#H lysateE labelingd & sodium chloride
solution 02m¢st Eg&tgdch Zb tubedl 3.0md
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water, nitrophenol solution 2mf, acetylcholine
chloride solution 02m¢2 H7}stgith. A 58
¥ acetylcholine chioride solution& H7}sbx A
£ AF3] 7183 25T FFA 3087 H)
Azl & ELISA reader® 420nmolA £33 % &

Asharh,

o

0%

e

(3) Western blot2 3§ APP £4

ME lysate(50pg)E 12% SDS-PAGE gelg
o] &3l H79E Hgd ¥ PDVF membrane
o HolA A 2% BSAZ 247t blockingdt X,
anti-human APP N-terminal antibodyZ& = # 3}
o 4CoA overnightAlZATh Z& I anti-mouse
Ig HRP-conjugated sceondary Ab$} ®H2-A171
¥ ECL-Hybond filme E immunoblottingg 3}
o A4

4) AD JrRg AF o] dig g 7#E o
A &2 4

(1) A5 AN CTI105 49

AZEE CTIB0eME AHE
ketamine™ xylazine® 2 w3 3}3  stereotaxic
frameo} AT F AF ¥ =R E WY
. AD R AF 2dE UEY] dste Az
CT105(10 «M)E Hippocampus®l] F8&t+=d|, 2
A E bregmadl A caudal® 12mm, midlined] A
right2 0.7mm, Z8lm ZFHolA Zo] 1.1m=,
microinjector?} injection speed 0.1px0/min$t total
volume 05109 ZAo2 #8314} CTI05 &
o7l B AR 2de 93 s Biea 259
%, tacrine ¥¥EMBF(10mg/ke) = LLIAT A FERRE(S00
mg/kg) o2 TR 304 Tk 19 13 BAFE

g Al

Zn) 51

(2) AD Jmfe Ax=d EH &4

AD g AFAELL 4590 WHHE AT
o5l H A Morris water mazeolA 19 13 w1t
FHE AAEgrk Morris water maze

ey
=]
A7 o]l QPcmo] I Eol7} oF 30me FERE F&

o s n
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o] 28l FEES 2/3AHE AL, 1 <ol A
At eyHE F dE AZol 10! YFE
platform& 4218 Zelth 19 13 &FA] 30x
ol el poolel A platforme 2 ZErte A=
Adsigd AdsE AHAE 109 E F o=
stol ¥R, tacrine #ELF(10me/ke), LA #
HRE(B00ng/kg) o2 E5F3l AL 3047
3] °kE Ed9 platforme] Q2 yHEJ
st

Ay 22 Bt 251 259 4% AD
e AHEE g oS Morris water maze
of ¥y VIDEOTRACK(animal and human
being behaviour analysis system)22 3% &
#23ldn 2 A#E videotrack software® ¥

ettt

L
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o
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5 AD g AHLY microglial ceil‘ﬂl A9
proinflammatory cytokine 2 ROS, NO #4]

(1) Anti-CD14 B —{if#E ol8¢ A4
microglial cell #¢

30Uz7rel hEFKG0meg/kg) Foi7t 854
A Ede FAEE 41 HE AES IS
D-PBSZ A5t =g 22 2705
g & conical tubed] o] 1400rpmel A 5
A EEE 3, tubed RPMI 1640 =iA &
37T, 5% COz W k7lolA 2412 B¢k ujokd]
05% trypsin-0.2% EDTAZ 2718 % 30
A wlerstdct. W & D-PBSE oF 29
1500rpmel A dAfalsted A3Hg ¥ anti-CD14
TddEAE Y dSA 1N wgEgieh o
Al 33 D-PBSZ Al#3ti CELLection'™ Pan
Mouse IgG Dynabeads® CD14" cell& #el3}
cell release buffer® microglial cellst 343}

o},

182
Moo
o do o

R

e
Y

of
3R

of

(2) Microglial cellt] inflammatory cytokine$]
HaF =4

F A3 microglial cell$ ice-cold FACS &=

£4(0.06% BSA, 0.02% sodium azide in PBS)
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o2 33 A3, FACS ¢389 250u9t ¥
2ol oA 9+&-2N(2% paraformaldehyde) g 2
2 EFY F dLaM 1587 nFsigt 1A
& cell& tHA] ice-cold FACS ¢+ 8908 Kk
#%3t3, permeabilization €38 4(0.19% saponin,
0.05% sodium azide)oZ G-golA 1583F WA
& & FITC-anti-IL-18 8} FITC-anti-TNF- «
o #A 3058 LLAA ugSaT. wWE F
t}A] permeabilization $4F LN = 33 FA3}
I cell& FACS #3892 4L ¥ F4AX
PB3EX7)1E microglial cell] &8P [L-18%
TNF-¢ 9 23d%FL CellQuest T2agoz 5
A

(3) ROS #4

Microglial  cell®l 2’,7' -dichlorofluorescin
diacetate(DCFH-DA) 50 ME& g & & 527
kst 28 AT &
34 ROSE A3

flow cytometerZ celll]

=]

4) NO B4% &4
NO A %HE =2A3s7] Y3 A2kl Griess A

ke £ A(02% Naphthyl ethylene diamine
dihydrochloride in DW)8t £9 B(@2%
Sulfonylamide in 5% H:POJ)E W& AZstx

Yzel BESATA AL A 119 v

2 EgIA Agd4d. 3097 WAEAG00ng/
ke)& Fodta AD R AFHAEZLL ethyl ether

2 flEY T APAAYOE YA AFstd
gye resgth 2AY m# 1004E %6

wells plateo] #5353, Griess A% 100 E 7}
3 % o] plateE plate shakerol*] 35speed® 5
-2t shaking®txr ELISA readerol4  490nm¢j

N EBEE ZRs g

6) AD #iRE AAEY NN Rk 2
BRG] vAEs 3% 24

(1) Bsiel mm 93 =3

AD FEE AARLE wAANIIL FERA

: A
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AFR wgog FHZE do] HE Adol A
AgLo] NE& F brain matrixE °] &3t 2mn
9 FA2 AZ3 2% triphenyltetrazolium

) -]

=

chloride(TTC) € %& 7tsted 2083 4354
o TTC £ 93] AAzAe HYoz ¢
Aol 3, HHAE Aol HA Fe
o 88 279 24& Michael?e) Wgoz
Pl Ax AR vEhd ¥ WA, ST
section(2mm)®] A - H®3F, BHE X9
hipocampus F&olx, 3d9 WHATIS [(A
X ST1)+(Az X ST2)+(AzX ST3)+(As X STy)]o1 H,
riskol 9% ¥ A7iE AA risk F9e ¥H
o] th3t percent® 3T}

Z BH(brain Hipocampus) 99 53d ©H
(AT of area at risk/ST of BH)X10022 #

[e]
23L&

RN

i

(2) JREEERE B2

23E AD HE AFA=RdY HE 10%
formaldehyde &9o] nAsIY MAHF{L 22+
Eo 8217 B¢ A g, ot#e] Scheme 1
7 Ze AL APsArh °] A€ microtome
2 HAHE WEo] Scheme 29 2 4L AA

Hematoxyline & eosin 489 4L HAjstn 3
g n H oA #Estgh
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Scheme 1. Tissue Processing

Fixation

hoA

Dehydration

Dealcoholization

Impregnation

Embedding

Section cutting
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20% formalin 24hr.

70% Alcohol 30min

80% Alcohol 30mint
95% Alcohol 30min
100% Alcohol 30min

10096 Alcohol 30min

Xylene 1 30min.

Xylene I 30min.

Xylene M 30min.

Paraffin wax Zhrs.

Paraffin wax Zhrs.

Paraffin wax

Microtome
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Scheme 2. Harris Hematoxylin & Eosin Staining

Deparaffinization ——— Xylene 1 10min.
Xylene O 10min.
hydration ———————— 100% Alcohol 2min.
100% Alcohol Zmin.
90%  Alcohol lmin.
Washing-- ~~ Smin. ————————— 80% Alcohol 1min.
70%  Alcohol lmin.
Nuclear Staining - Harris Hematoxylin 6min
Washing—- —--2min.
Decolorization — 1% HCI-Alcohol 4drops
Washing—- —--2min.
Bluing ———————— Ammonia water 30sec.
Washing -~ --2min.
Cytoplasmic staining ——————— Eosin sol. 6~8min.
Dehydration ———— 70% Alcohol 1min.
80% Alcohol 1min.
90% Alcohol 1min.
1009 Alcohol 1min.
100%. Alcohol 1min.
Dealcoholization ————— Carbol~Xylene 2min.
Xylene 1 2min.
Xylene O 2min.
Xylene I 2min.
Mounting e (Canada balsam
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S AAs A /mee] iR FEFE 77 85+:3.9(%),
88+2.8(%)2 #FAHIow, PC-12 celld 4 FX

B & o QoME WEEEl w8 100u/nt o5 LI

B REFES WEs g3, 400pe/ml, 200ue/ml

1. PC-12 cellofl o 3+ #mpnzis ol il ERES ZhZ 81+3.4(%), 8545.2(%)

D) mLFCH PC-12 cellol ohat sl i st = o g 2.
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100 ¢
=
=)
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[P
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£
.g 20 ——ml K3
> - -0 - PG 12 cels

0 v L] | L] L] | L

Control 1 10 50 100 200 400

CPVM extract (ug/ml)

Fig. 2. Cytotoxicity of CPVM extract on mLFC and PC-12 cell.
Control : Non-treatment group.
CPVM : Group treated with various concentration (1uzg/mé, 10ug/mé 50ug/mé, 100ug/me, 200ug/
mé 400ug/mE) CPVM extract for 72 hours.
= Statistically significant value compared with control data by T test(x : p<0.05, = : p<0.01,
= 1 p<0.001).
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2) PC-12 celldl W CT105¢) fka#EH 04M, 102M EEFES 22} 40.0£1.4(%)

PC-12 celldl CT1058 A& T 4£HERE 795+3.7(%), 83.1:2.7(%), 92.4+34(%)Z2 4 H
#2Y dx, YHEBHA ws 5xM, 1xM9Y o] WEKIHMOE MiaENS vetdich(Fig. 3).
CT105 RS #krt 9, 80uM, 404M,

120 -
=
g 100 -
=
S 80
h -
=
(=
S 60
T
A
‘w5 401
=
> 20 4

0 v L) 1 L 1 | ) ]
Control 1 5 10 20 40 80
CTI5 (M)

Fig. 3. Cytotoxicity of CT105 in PC-12 cell.
Control : Non-treatment group.
CT105 : Group treated with various concentration (1 M, 5uM, 10uM, 20 uM, 40 uM, 80
#M) CT105 for 72 hours.

= © Statistically significant value compared with control data by T test(* : p<0.05, + : p<0.01,
w1 p<0.001).

-90-



- Ii&EWe) CT1052 FHY Alzheimer's Disease i Zdol v P& -

2. PC-12 cellel proinflammatory cytokineZt APP, 2|3 HEEto] vla) CT105, rIL-18 9 1004/
AChE, GFAP mRNAO| cf 3 &1} nt, 10pg/ml, lpg/miel LEMS 87 2o &

‘ gt @wdo) AAIYL(Fig 4), IL-6
D) PC-12 celle] IL-18, IL-6 mRNA 2@ o | bya wa o9x gmpee] w8l CT105, riL-1

A 57 ’ B¢t 100ug/me, 10ue/me, 1pg/me] thEWE 4
PC-12 cell®l IL-183 mRNA #3dg& #3% PrELE BEMAA 2ol A H A (Fig. 5).
BRHS

A3, 20 M2 CT105% 100ng/mée] rIL-1

CT105 (20 uM) + rIL-1B (100ng/ml)
CT105 + rIL-1p + CPVM (100 pg/ml)

Normal
} CT105 + rIL-1f + CPVM (10 pg/ml)
CT105 + rIL-1B + CPVM (1 pg/ml)
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G3PDH

Fig. 4. Inhibitory effects of CPVM extract on (L~1 8 mRNA expression in PC~12 cell.

Normal @ Non-treatment group.

Control : Group treated with 20 uM CT105 plus 100ng/m¢ rlL-1 8 for 24 hours.

CPVM : Group treated with 20 uM CT105 plus 100ng/m¢ ril-18 for 24 hours and various

concentration(100ug/me, 10ug/ml 1ug/me) CPVM extract for 1 hour.

PC-12 cell were treated with various concentration CPVM extract in the presence or absence
CT105 plus rlL-1 8. Amplified PCR products were electrophoresed on 1.2% agarose gel, and
the analysis(Ht) was used to Windows 1D main program. The other methods for assay were
performed as described in Materials and Methods.
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CT105 + rIL-1B + CPVM (100 pg/ml)

CT105 (20 M) + rIL-1p (100ng/ml)
CT105 + rIL-1p + CPVM (10 pg/ml)
CT105 + rIL-1B + CPVM (1 pg/ml)
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Normal

IL-6

G3PDH

Fig. 5. Inhibitory effects of CPVM extract on IL-6 mRNA expression in PC-12 cell.
Normal : Non-treatment group. .
Control : Group treated with 20 uM CT105 plus 100ng/mé rlL-1 8 for 24 hours.
CPVM : Group treated with 20 uM CT105 plus 100ng/mé riL-1B for 24 hours and various
concentration(100xs/me, 10ze/me, 1ug/m) CPVM extract for 1 hour.
PC-12 cell were treated with various concentration CPVM extract in the presence or absence
CT105 plus rlL-1 8. Amplified PCR products were electrophoresed on 1.2% agarose gel, and
the analysis(Ht) was used to Windows 1D main program. The other methods for assay were
performed as described in Materials and Methods. »
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2) PC-12 cell®] APP, AChE, GFAP mRNA 10e/ml, 1pg/meS} ILEWS A T3 HERH
Y oA &% o] 4 @do] A= 2(Fig. 6), AChESH GFAP
PC-12 cell®) APP mRNA 23& #@s Ax, mRNA 28 A HEE vls], CT105, rIL-1
20 £ M2] CT105% 100ng/me} rIL-18%HE A g B st 100ug/me, 10pg/me, lpg/mee WWEAS 7
& H@il vs, CT105, rIL-18 9 100ue/mt, Foigh HEaREIA 1 Ido] A S ATHFg. 7, 8.

CT105 (20 M) + rIL-1p (100ng/ml)
CT105 + rIL-1B + CPVM (10 pg/ml)
CT105 + rIL-1B + CPVM (1 pg/ml)
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l CT105 + rIL-18 + CPVM (100 pg/ml)
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Fig. 6. Inhibitory effects of CPVM extract on APP mRNA expression in PC-12 cell.

Normal : Non-treatment group.

Control = Group treated ‘with 20 M CT105 plus 100ng/m¢ riL-1 8 for 24 hours.

CPVM : Group treated with 20 uM CT105 plus 100ng/m¢ rIL-1 8 for 24 hours and various

concentration(100xg/mé, 10ug/me, 1ug/mf) CPVM extract for 1 hour.

PC-12 cell were treated with various concentration CPVM extract in the presence or absence
CT105 plus riL-1 8. Amplified PCR products were electrophoresed on 1.2% agarose gel, and
the analysis(Ht) was used to Windows 1D main program. The other methods for assay were
performed as described in Materials and Methods.
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CT105 (20 pM) + rIL-1B (100ng/ml)
| CT105 + rIL-1B + CPVM (100 pg/ml)
CT105 + rIL-1B + CPVM (10 pg/ml)

CT105 + rIL-1B + CPVM (1 pg/ml)
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AChE <4— 440bp

G3PDH <— 452bp

Fig. 7. Inhibitory effects of CPVM extract on AChE mRNA expression in PC-12 cell.
Normal : Non-treatment group.
Control : Group treated with 20 uM CT105 plus 100ng/m¢ rL~18 for 24 hours.
CPVM : Group treated with 20 2M CT105 plus 100ng/mé riL-18 for 24 hours and various
concentration(100ug/mé, 10ug/mé, 1ug/mt) CPVM extract for 1 hour.
PC~12 cell were treated with various concentration CPVM extract in the presence or absence
CT105 plus riL-1 8. Amplified PCR products were electrophoresed on 1.2% agarose gel, and
the analysis(Ht) was used to Windows 1D main program. The other methods for *assay were
performed as described in Materials and Methods.
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CT105 (20 uM) + rIL-1B (100ng/ml)
CT105 + rIL-1p + CPVM (100 pg/ml)
CT105 + rIL-1p + CPVM (10 pg/ml)
CT105 + rIL-1 + CPVM (I pg/ml)

100 bp DNA marker

Normal

| «— 558bp

< 452bp

Fig. 8. Inhibitory effects of CPVM extract on GFAP mRNA expression in PC-12 cell.
Normal : Non-treatment group.
Control : Group treated with 20 M CT105 plus 100ng/m rilL-1 8 for 24 hours.
CPVM : Group treated with 20 M CT105 plus 100ng/m rlt -1 8 for 24 hours and various
concentration(100ug/me, 10ug/mf, 1ug/me) CPVM extract for 1 hour.
PC~12 cell were treated with various concentration CPVM extract in the presence or absence
CT105 plus riL-18. Amplified PCR products were electrophoresed on 1.2% agarose gel, and
the analysis(Ht) was used to Windows 1D main program. The other methods for assay were
performed as described in Materials and Meihods.
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3. PC-12 cellolA{e] AChE activity?t APP & =}, WEEo) w©la 100pg/me, 10xe/md, 1ug/mee]
Ax & LZE Py $REEEES ZH2)} 3423.1(%), 4714.6(%), 63

1) PC-12 cellel A ¢] AChE activity 14l &3  *38%)2 udet AEHE Q= 94 232 H
PC-12 cellol 4 ¢ ACHE activity® 3% 2 SAtHFig. 9.

CPVM extract (ug/ml)

Fig. 9. Inhibitory effects of CPVM extract on the AChE activity in PC-12 cell.
Normal : Non-treatment group.
Controt : Group treated with 20 uM CT105 plus 100ng/m¢ riL-1 8 for 24 hours.
CPVM : Group treated with 20uM CT105 plus 100ng/m¢ rll-18 and various concentration
{100ug/mt, 10ug/mE, 1ug/mt) CPVM extract for 24 hours.
= : Statistically significant value compared with control data by T test(+ : p<0.05, « : p<0.01,

== 1 p<0.001).
PC-12 cell were treated with various concentration CPVM extract in the presence or absence
CT105 plus riL-1 8. Cell lysate were measured using AChE diagnostic kits. The other methods

for assay were performed as described in Materials and Methods.
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2) PC-12 cellol M 2] APP 28 oA &3 dE o AR RRBAdAT 23 F
PC-12 cellel 4 2] APPE Western blotg& £3) A2 F U oK Fig. 10).
2T 27 EEHA v HERS X5

Normal
4+ CPVM (100 pg/ml)

+ CPVM (10 pg/ml)
+ CPVM (1 pg/ml)

+ Control
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14— 974kDa

Coomassia
blue R150

Fig. 10. Suppression effects of CPVM on APP in PC-12 cell.

Lane 1 : non-treatment

Lane 2 : CT105(20 M) plus rlt—1 B (100ng/m?)

Lane 3 : CT105(20 M) plus riL-1 8 (100ng/mf) + CPVM(100ug/mé)

Lane 4 : CT105(20 uM) plus riL-1 8 (100ng/me) + CPVM(10ug/mé)

Lane 5 : CT105(20 uM) plus rlL—1 2{100ng/m€} + CPVM(1ug/mé)
PC-12 cell were treated with various concentration CPVM extract in the presence or absence
CT105(40 M) for 24 hours. APP expression was measured by immune Western blot assay.
Cell lysate(50xg/lane) were separated by 12% SDS-PAGE gel electrophoresis and then
transferred PDVF membranes.

-97-



- BYAAAAT 3z A 13F A1 F 2002 -

4. AD #Re AR W EEH Y 9 #y BKE 253 F 45 F stop-through

A &3 latency® @Y A, WLEA REARS A4
1) Stop-through latency &R Yeld 2 204+ 4.1(sec), 136+£30(sec) o2 E5 HBEH
&7 #H 4A 2 Mo HEM YE A B3¢ B ATHFigll).
1 -+ conmol
] i Tacoe
—— (PWextract

Fig. 11. Effects of CPVM on the Alzheimer's disease mice induced by CT105 in the stop-through

type Morris water maze test.

Control : Group treated with CT105(10 1 M).

Tacrine : Group treated with CT105(10 #M) and tacrine (10mg/kg p.o).

CPVM : Group treated with CT105(10 uM) and CPVM extract(500me/kg p.0).

Stop~through latency : Each time the animal moves from entry to platform.

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

p<0.01, »= : p<0.001). ‘

ICR mice were orally administered of CPVM or Tacrine - HCl and the acquisition training trial
continued once a day for 30 days. The videotacking was initiated at 2 weeks and 4 weeks
after orally administered of CPVM and the retention trial was carried out after 14 days after
the acquisition training trial.
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2) Distance movement-through latency &3 £L B, 45 F distance movement- through
o A el s 2E AA &n latencydll A tacrine I%ERBFI (WERA HEFES
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Fig. 12. Effects of CPVM on the Alzheimer's disease mice induced by CT105 in the distance

movement-through type Morris water maze test.

Control : Group treated with CT105(10 1 M).

Tacrine : Group treated with CT105(10 #M) and tacrine(10mg/kg p.o).

CPVM : Group treated with CT105(10 M) and CPVM extract(500mg/kg p.o).

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 corol data by T test( : p<0.05, »~ :

p<0.01, == : p<0.001).

ICR mice were orally administered of CPVM or Tacrine - HCl and the acquisition training trial
continued once a day for 30 days. The videotacking was initiated at 2 weeks and 4 weeks
after orally administered of CPVM and the retention trial was carried out after 14 days after
the acquisition training trial.
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Fig. 13. Effects of CPVM on IL-1£ activity in the microglial cells of Alzheimer's disease mice
induced by CT105
Normal : Non-treatment group.
Control : Group treated with CT105(10 2 M).
Tacrine : Group treated with CT105(10 #M) and tacrine(10mg/ke p.o).
CPVM : Group treated with CT105(10 M) and CPVM extract{(500mg/kg p.o).
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2) TNF-o 28 A &3
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100 =

tive cells (%)
g

[=a)

<

]
]

3
A = o B
Z 8 - =
= 40 . o
R |
=L
8 20 4
>
@)
0 L2 ¥ L4 v
Normal Control Tacrine CPVM

Fig. 14. Effects of CPVM on TNF-a activity in the microglial cells of Alzheimer's disease mice
induced by CT105.
Normal : Non-treatment group.
Control : Group treated with CT105(10 £ M).
Tacrine : Group treated with CT105(10 M) and tacrine(10mg/kg p.o).
CPVM : Group treated with CT105(10 4 M) and CPVM extract(500mg/kg p.o).
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Fig. 15. Inhibitory effect of CPVM on the ROS production in the microglial cells of Alzheimer's
disease mice induced by CT105.
Normal : Non-treatment group.
Control : Group treated with CT105(10 #M).
Tacrine : Group treated with CT105(10 uM) and tacnne(10mg/kg p.o).
CPVM : Group treated with CT105(10 «M) and CPVM extract{(500mg/ke p.o).
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4) NO A4 94 &3 mER ey Wy FEPFEAAE 056£0.12(0.D
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Fig. 16. Inhibitory effect of CPVM extract on the NO release in the serum of Alzheimer's disease

mice induced by CT105.

Normal : Non-treatment group.

Control = Group treated with CT105(10 #M).

Tacrine : Group treated with CT105(10 uM) and tacrine(10mg/kg p.o).

CPVM : Group treated with CT105(10 £M) and CPVM extract(500mg/ke p.o).

= © Statistically significant value compared with control data by T test(x : p<0.05, =+ :

p<0.01, === : p<0.001).

ICR mice were orally administered of CPVM or Tacrine - HCI and the acquisition training trial
continued once a day for 30 days. The blood were collected after 30 days and NO
concentration in the serum was assay, and the other methods for assay were performed as
described in Materials and Methods.
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Fig. 17. Effects of CPVM extract on the hippocampus infarction size of Alzheimer's disease mice

induced by CT105. ‘

Normal : Non-treatment group.

Control : Group treated with CT105(10 z«M).

Tacrine : Group treated with CT105(10 uM) and tacrine(10mg/kg p.o).

CPVM : Group treated with CT105(10 zM) and CPVM extract(500meg/kg p.o).

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

p<0.01, == : p<0.001).

ICR mice were orally administered of CPVM or Tacrine - HCl and the acquisition training trial
continued once a day for 30 days. Infarction is visualized by triphenyltetrazolium chloride then
expressed as a percentage of the total area of the hippocampus that was at risk.
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Fig. 18. Effects of CPVM extract on the hippocampus infarction area of Alzheimer's disease mice

induced by CT105.

Normal : Non-treatment group

Control : Group treated with CT105(10 uM).

Tacrine : Group treated with CT105(10 «M) and tacrine(10mg/kg p.0).

CPVM : Group treated with CT105(10 M) and CPVM extract(500meg/ke p.o).
ICR mice were orally administered of CPVM or Tacrine - HCI and the acquisition training trial
continued once a day for 30 days. Infarction is visualized by triphenyltetrazolium chloride
Normal tissues are stained as strong red color. Infarction area is not stained as white color
which localizes at cerebral cortices and caudoputamen. Infarction is widely distributed through
6~12mm from frontal pole.
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2) MEIEE vXe &3

fgke) 852 T3Y Z3, THETS pyramidal
cell laver, neurons, oligodendrocytes 1&l3 dentate
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Fig. 19. Histological analysis of brain tissue of Alzheimer's disease mice induced by CT105(Nikon, X20).

Normal : Non-treatment group.

Control : Group treated with CT105(10 M),

CPVM : Group treated with CT105(10 M) and CPVM extract(500mg/kg p.0).
ICR mice’s brain was fixed in 10% buffered formalin and embedded in paraffin. Paraffin
sections were stained with hematoxyline & eosin. The  panels are representative
photomicrographs of each of these risk at bright microscope.
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Fig. 20. Histological analysis of brain tissue of Alzheimer's disease mice induced by CT105(Nikon, X

200).

Normal : Non-treatment group.

Control : Group treated with CT105(10 e M).

CPVM : Group treated with CT105(10 M) and CPVM extract(500me/keg p.o).
ICR mice's brain was fixed in 10% buffered formalin and embedded in paraffin. Paraffin
sections were stained with hematoxyline & eosin. The panels are representative

photomicrographs of each of these risk at bright microscope.
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T 9 Z7l2 9nge APPY #HA=AA 9E
o2 23 gom® AD o EE Ffksl
BE 53 APPY EMET ¥H F7Ex
Ze B APP EET 28 St
Ho] v B1E & o APPY} BRMA A
o AAAA ARG AL Y& AR FEI
& A,

AD ##Ey IAFP TE FoF ojE2E
astrocyte®} microglial cell 59 mREBHME A A
AA S = proinflammatory  cytokineol 93}
cytokine®] fEFMC] HIMPozN MRS
el EXHETE sHde] Utk HAAEHY H
oA astrocyte ¥ microglial cell M MR
3ol a3 BERTEA, cytokineE S ME
SWTLER JES) £ EEHS FASEd 7]
A3t W, A9 B KEHEE, BR £ KER
fE 5o Aol 98 &4F KnEEeEs 53
o RER AEEC PEHERE FYsd, o
AezRY @4slso] IL-1, IL-6, TNF-2 %
9] proinflammatory cytokineE2 ZtistA A
A A3 M) cytokine fEFEHEC] Yo
2H, MR KERES doitds A
o] AT B A7 AAEY 93l dFHI o
4. EGIA AU BA g B9 ded
T WRRBMEE microglial cell2, astrocyte<]
EEFBRATA IL-1 % TNF-eo &, HIFE3
o gAY KERES ANGE F28
g z2t3n oz Ao hEERY KE
REEE dde dA=Z AYHEH, microglial
celllAdl  #=2dd® -1 2 TNF-a+=
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astrocyteE A SAA IL-6, IL-8 T 234
712 EHEERS 4FQ peroxynitrite 5& #
Fo2A MMl RS ol stA o
3t AD, Parkinson's disease 59 BIiT¥ Y
FE A% RYoA IL-1, IL-6, TNF-a %9
cytokine ®&8E& HolE astrocyte®t microglial
cellel 2437t AFHozH E KR
proinflammatory cytokine©] Y& 3 #AA 7 glo
gehe 7Mdo] A58 S dx Yok ALV I

H EZEAE FHdAME AIH  astrocytedt
microglial celle] ®eo] #FAF =4, o|& MR
AMBES AB <& B HAE ROS Fol b

M=ol #4353 proinflammatory cytokine&
I ddstoz N ADO| FEEHE ot
Aoz Idaxd o] AL proinflaimmatory
cytokine®] g@Ael FEHq YopHY Apg g
E43¥ microglial cell> INOSE #A3A A
NOE #ZFoz AAANIIY ALY #HHS RE
Holuul NOol o&f MAHE Roez ga3A 3l
©d, 489722 NO9 ¢& z=d3AY it
WES A&ste Zol AD R84 =844 & F
Aol wEA L Qb

88, acetylcholine, dopamine,
GABA 59 WiSHEEWES
=], AD9 EfERQ FEfET BT cholined
R R DS AV Ao FAEC] g
A ANHT Qb &35 AD Ao AA et
¥ N 72EE acetylcholine2 THEo] U=
MRS BME WEold o]  HKE
acetylcholine 233l B%<) AChES 7=
g8 t& AstEt’?. ZHEE cholined TR
£ EFdFn A F 5 de #MER
acetylcholine &AAFA Q] lecithin, &4 24
A(receptor agonist)?] RS-86, nicotine %3}
acetylcholine  #3]A|A(AChE  inhibitor)&
FDA2 <218 ¥ tacrine 50| g™ o
E2 A& st dA el Hiol I A g
& TAIFl AARE AA7A oW JEKEE

HERT AD-4 B 2E FAe WBHEEA
a7t S48 Aoz dEA AnP

$&%Fﬂé’3°i FRE R, R, RE

serotonin,

>ghol w2t gast

ECEEEN 2 8

59 fmEel &80, fige) WY B &
me mift RV <BERE - AR A
ROl “BIRRE, .. SEEE, B, RS
RER, HEATHEE, BHAE, RLEERE,
AN, B ... ’ﬂ3m1%q

TERe e SHNA, BEIRK, IR

B, R R, BEARK, BRARE, FMEE $o)
I, BiEko BT WERE, EMITR, WHIFE, i
BEH So F2 Ausn onp TR

B dishAE B SClkel A BBk, BBk, B
fn, BiE, OBETE FERE ol #AHw
QEGNTEBIE ea A BB ME G
M3 EkEwe mRd HEd FR F s

o3 glowm ofd Wi Jmiel #sest X
Q:ﬂ. %lq_15~17)
AW LK, UT $o2% B9 &%

Frol &3 HEBAL WHAL LK £ Bl
o BEEG REEZ, 7 Ee dEeE AAL
25cm Axolm BHE BALEASE N glo
o kEee 22 pEiol Y. Hyperoside,
quercetin, anthocyanidin, oleanol acid, tartaric
acidet  BEEA,

acid, citric acid, crataegolic

vitamin C, tannin & &43 3 ded, 483
o8 MBS HENZDoRZN AL A&EHe 7
gtzbgol gli E3] crataegolic acid A¥ S §

K WuE ZAANA HE é@f&t} g},
MoskE WA T, Bista B, Frigoll st
o @EITR, LR, Bak A(‘W Aol A
B, W, TR, WA 59 KR B ot o
MEESL R Bol FIbMIE, EHKEW T FRe
2 oH e ARdE $8E + AATH

PC-12 cell& o} &3 AN dx A7 t‘&
BEWEY Fasye =8 Asy] 98 M
B &35 Ed, mLFC, PC-12 celldl CH"?E
WEANSY MlEtS 3 23 mLFCY 4{F
Kol glojr= HER wlal 100pg/m¢ LAFY
WA BB WSty (3, 400ue/me, 2004
/miel Ll RS b 85+3.9(%),
88+28(%)2 7rAadtgom PC-12 celld] 4%
of oA E HEBFE WS 100pg/mt LATFE W
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RER B

#EA REFS W37l A3, 400pe/ml, 200ug/
mee]  WEA  REFS 4z 81:34(%),
85¢52(%)2 WA HAH(Fig. 2). 100xg/me] LA
T T=2 WWHAS PC-12 celldl A4S
g = mLFCS PC-12 celld] 4:7r%o] HEM U
t el gllenz olF: 9 L PC-12 cell
& A52 3 AFAMHE F2 100ue/m LT
WEAS AHR3E712 A

CTI05= ABE =E&3= APPY carboxyl
terminal portion® 2, BENCZ PC-12 cell®
cortical neuron®] FHEMS Jel i, ABF . sy
REHE DEHAF L WEERS HkEH ZE
o #ddde e FEL s, uigd
microglial cellol A IL-1, IL-6 mRNAZ 73
FAATE Rew A P, B dPde
CT105% AH=3td AAHYA ADY =2dE s
712 33 CT1058 RT-PCRE AxFsld A&
A

CT105% PC-12 celld] Hz|g Fo &fFRS
#Eg Ay, HERHY w& 5uM, 1gM9
CT106 #EBFS WH7F UYL, 80xM, 40xM,
20pM, 10eM #HEFES ZZF 40.0+1.4(%),
79.5+3.7(%), 83.1+2.7(%), 92.4+34(%)2 ZaH
o] BEKHTHNOE MEHS Yeldeul(Fig.
3), °]F PC-12 cell® ABE 3 AFANME <
80% LALe] 4fFES UEd 20ueMe FEZR
CT105% AME3712 33, B axdxq o2 AD
Edg ey 98 IL-18E &4 Ay,
PC-12 cell9) IL-18, .-6 mRNA #d& #
2t A3 200 M9 CT1059 100ng/mée] ril-1
e A HEA] wls), CT105, rIL-18 9
100ug/m, 10pg/ml, lpg/mee] WERHE 7 Fo
o EREAA EF #Eol AAHUKFig. 4,
5).
GFAP: JE#H5, HHEMEREYE, AD 594
4 Sl astrocyted] 7HF 53 FHQ BAR=Z
, AD #x M= GFAP/I &@xstA F7tste
6(}:% HolEu), ol& astrocyte?}t A3t ci=
& 9vlsla A 3E astrocytes EABE HH
3 s s BRS X84 gk oY AD
N9 GFAPS 71+ TNF-e¢ 9 3ok 2dw

N}E

X

L oﬂ
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o] ge Aoz gaixd AFT

PC-12 cell®] APP, AChE, GFAP mRNA %
S #EF A3 200p M9 CT1059 100ng/mé
L-189tS 23k HE#H vls), CT105,
IL-18 ¢ 100pg/ml, 10ug/me, lpg/mie} WWEHAE
S T BRRAA 25 2do] A HAG
(Fig. 6~8).

o) R

1)

re

R e:

el CT1068 rIL-182 &
PC-12 cellol #E3A 2dE 'proinﬂammatory
cytokine$! IL-18% IL-6& ZAAHI EAHE
FEol #ojsls APPY RESNEBA $83 9
&g 3+ AChEE dAgo=ZH ADS <&u#
ZEH 2E 59 ER BEA V498 F ASS
HoE ozt & F Yot

PC-12 cell?l 41 ¢] AChE activityS 43 2
o, ¥R vlsh 100ug/md, 10uxs/ml, 1ug/mée
2 WEEES ZF2E 3423.1(%), 4724.6(%), 68
+38(%)2 HEM = AChE activity GAl &
#}E 2 EdFig. 9), /& AChE mRNA 2d
Axet g4 BE lEwe F432 PC-12 celld
HET KEI Mt EAE KEdA EF
ACHEZ} dA= e, e Fo37) acetylcholine
9] ofol FANHoEZAR ZESHL AMdY =& &

o7 7"

PC-12 cellol 4 9] APPE Western blot& %3l
#FZ AW, EERA v HERES @ASA
dEEGA o, ER BEFAME 1 ddo
ZFAHA =N (Fig. 10), ©| & BETF K¥ES APP
mRNA 23 A Z#e &4 29 LEeEe] A
B9 AR BAStE APPY WL AT
A, d4Hoz ADS ddtd LEARE AHES)
B g 8es 29 F RAelgt & 4 AU

Morris water maze 33l B89 “EERBT
EE FAREL7l fda AbgEE, ERHESR o9
9 dMES BAEr] AL FHe] Ytk olE
TEol FH e GHNES AL HEstE
7, & ZEMERRES 24 Aol

Morris water mazeE ©]£3ld CTIBCE F%
2 AD R AFARdo g wEle ZESH
ZE AAEHE FAHsAY WA WEA Fo
2F F9 4F % stop-through latency® ##§
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A3, iR REMS 47 204141(sec), 136
+30(sec) o2 RE5F B vz HFEH de
A7re] @&& B YchFig. 11). oS distance
movement-through latency® #&3 7, W
ER 59 257 ¥ #F Ay LHEA REFES
A77E6%(em) 2 WEEHA B BEHE dE A
o] G&%& HAX, 45 F A tacrine HERFT
oA AR &Eﬂﬁ% 328+t 46(cm) o2 H B
HlE BEME e Ay 9FE JE AT Fe.
12). stop-through latency, distance movement-
through latencyol A} LA R KRBT FEH 9
= AR Ay 95& ved 22 RE AD
AN vevE BN ZEH W BEREA
WHEARS AHSS & 4 b 39e T 5 9
t}.

CT1052 =¥ AD #r M7= 4 microghal
cellol A1 €] proinflammatory cytokine % ROS %
HE FFsH+=d, HA microglial cello] A ]
IL-18 2dg T2 A7, Lt dis] HR
B M =
2ol AA3F) FAaa, TNF-ao JoAME 4
Al EEF w8 HWEHS Frrstdey LEW
FRERES Tde] dA3 HA2YPELE B 4 Ade
9l(Fig. 13, 14), o]+ i We] ADY FEHE F 38t
vz g MRl M e KEREY #
cytokine®] #AlzlE gHFHo 2 AAIF ALz
iz Py o FAE | e R A
proinflammatory cytokine©. 2 X EH = HEEHE
f WS odE 5 S Aoz AzbE.

Microglial celltollAj9] ROS 23 & #Z3

A#, EFEEl vlsl CTI058 Fo§ BRI
A ROSO| Aito]l 7k Ao wba) (&R RE
Bl M= ROSS Aol A8 AAHANETS &

T Jed(Fig. 15), AR WEA] ROSE
)78 =+ microglial cell®] & 32 JAsta M
fa el L SBRRS B A A ADO Wi BE5
B an7t glezet oS

MmEA NO RAFE Tas A7, EFH
H 3] CTI058 T3 $BE2 NO Ao} F
ZHE Ao WER B AE 056+0.12(0.D.
at 490mm)=2 R wls HEH dA AAH
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S7hE Ao &kl REAMAE 2

o} (Fig. 16), tuzr@e] AR ¢ iEMALE microglial
cellol 213 NO9 3 A4E oAt AD A
Bol =80l € 4 & Aoz BPHTh
A, AD R AFZE EEGS] Eim 27
2 323 A3} CTIRE Fo3 YEHo 35+
6.1(%)2 Aol Hl3 hEK lﬁﬁ\ﬁ% 5714.7(%)
2 OREM JA Eme Z717F FeotbA(Fig. 17,
18), WMol CTIR FEH MMM &k
EE 7H’:i'5‘}%3 Aoz vetyth
3 HEMAY &4 BES AH, LEA &

B e HEFAA Y EmRERZ =9
oligodendrocytes, stratum  orion, stratum

radiatum, astrocytes-like cell 5 2 YA ® A}
#2489 pyramidal cell layer, neurons 12|31
dentate gyrus $& FEH AL E £ g
(Fig. 19, 20), °l& igwel > jEim= <Ak
st Mo &3¢ dAEeE ZARvr A
B #H8 ADY A% 4 A& AASHE
Aol & F Urh

HEe 25 88 29 ARe CTI06E
A PC-12 celllA] IL-18, IL-6, APP,
AChE, GFAP mRNA2] #d& oAAsga, Hx
PC-12 celi®lX1 AChEY #/d3} APP9 ‘f—’é
AAs9oed, CTIGE 5% AD K 45
ol i3
stop-through  latency, distance movemet-
through latency &AM HBEM Jdv HED
AR Z7E e £33 CTIBE #x€ AD
Ee AF 2D microglial cellld IL-18,
TNF-¢ %9 proinflammatory cytokine®] %3
3 ROS, MEAR NOS Aibs Atz fgil
B9 EmikaEsE et FEmiRER A3 N8
el 48 dAsE Rew veyrh

mebA tUAEW-S APPS Itk A4, microglial
cell®] proinflammatory cytokine®] #< #d
oz Qg ok7ld F & ADe g 4%
2 2 AChE® @E#(Lz ob7l=e LD 25
of e BENE FEE ¢ Ys o FdH

offl :L rﬁL J
(EI e

Morris  water mazeZ

Hooff

B, BE 429 7120 4 A7sh AD e
WEAe JAH e U AT ASHoR
o|FolMok ¥ Aoz Ardrt
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iAol CTI052 FHE AD /g Zd 1
PES BEY &R dsH 2L EaRe

1. WHEALS PC-12 cell®] IL-18, IL-6, APP,
AChE, GFAP mRNA® Zd& dAstgd
o

2. thEWS PC-12 cellelA] AChES 43
APPY] 2EE JA s

3. &AL Morris water mazeE 3
stop-through latency, distance
movemet-through latency &394 HE

e BN AL EFE vedn.

4, WWAEAWL microghal celldlA9 IL-18,
TNF-e 9 233 ROS, NO9 A2eg o
A st At

5 WHEALS EEE Em AHE A8 o
A AAdSG D EmE % KHES &4
o A & g o}

o|gs) AHE wFo] Ho} WEAE ADS
Y3} AR AL F AL ACE BAHT 3
3% 712 U A7 AD AR A L
A9 94Y 28 WE A7 BF A&
o2 ojFojAcr ¥ Aoz Ar¥
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