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The Effects of Crataegus pinnatifida BGE. var.
major N.E. BR Extract on the Alzheimer’'s Disease Model

In Chul Jung®, Sang Ryong Lee

Department of Oriental Neuropsychiatry, College of Oriental Medicine, Daejeon University

This research investigates the effect of the Crataegus pinnatifida BGE. var. major N.E. BR(CPVM) on Alzheimer’s
disease. The CPVM extract suppressed the expression pf IL-18, IL-6, APP, AChE mRNA in PC-12 celis treated with
CT105. The CPVM extract suppressed the AChE aciivity, and the production of APP significantly in PC-12 cells treated
with CT105. 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. The CPVM extract suppressed the
over-expression of IL-18, TNF-a and ROS in the mice with Alzheimer's disease induced by CT105. This study
suggests that CPVM may be effective for the prevention and treatment of Alzheimer's disease.

Key words : Crataegus pinnatifida BGE. var. major N.E. BR, Dementia, Alzheimer’s disease, CT105, amyloid precursor

proteins, cytokine, acetylcholinesterase.
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Alzheimer's disease(AD)= HRE o7 thEZEQ §9
RgoF, IO 2 BB BHEY ARSBN KRN
P =90l S L, RN BT, 1857 KB HERE,
BE, AMELZ 59 FRE BorH*. tiyrd ADY
718 &, W EHQ ACFE amyloid precursor proteins(APP)S)
I Q18 amyloid B protein(A 8)S) WY FHOE Wi
# A#i(senile plaques)o] WEARE Fugsichs 7T, 2
2IE0) KAl B 5ol 9o E43Y microglial celld}
astrocyteE0] 9} proinflammatory cytokineg AT}stA w3
Bl HETRRY RERES L2711 o1l MiaEHS o
oFIck= 7k Eol Aok $18, ADY EEMRQ) £ 2
& cholineX FERSH UHE BA} Y=b] S5 acetylcholine
9 A4S acetylcholine®] £#EBERQ! acetylcholinesterase
(AChE)Q) Z7} 202 Mzie) 1 Qo). ;immos wme
o FES %k, B, L6, OB, FEAE S0
l, E5] B hEESEolAE RBMK, KKESHE BRo 5
3 EA & g BT Qo7 uaEme BEslol 43 %
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EEAQ WLEAL L & FLHKY KRS REZ, ke
HiE &, MEHSI BRTR CRER BRRK BROE Et
FE X Fol Mekol Ao, IR, KikEm 59 FES
T HiEEE A S8 = UE ALE It} 2
Eol MEEmAl: iR, LHER ST HHY S8 FR”
27} HEEAT WER HHMT @ SV Fiest BxE
oL} o}F) iZEmo] ADS) il HRE &M 4{vEpy B
{t 3 78 HBol D)= ol oS AR B Eaid
t}. ololl MAM= i&meol ADdll n|X& EEE FHSILA W
BERS HABZ 5100 PC12 cellol] o3 MERES 83 5
carboxyl terminal fragment(CT105)& S PC-12 cell9] IL1
8, IL-6, APP, AChE mRNA 231} PC-12 cello)4]9] AChES)
g4, APPO| uIBlg FABIN L, CTI05E T8 AD W 4
FEU] 7ML E FF5I% 2N, dA] CTI058 |F¢ AD
7 8377499 proinflammatory cytokine®] 9I¥, reactive
oxygen species(ROS)S} 44 & #&eH ul, 7T AWE PN
710 Bagk= njojrh

AR R P

152 % o

180~300g Sprague Dawley(SD)# HNEBE USHIBS
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EAEI0IA 230l ARESIR I, 6589 International Cancer
Research(ICR)# 872} 20g, 4FH Q) BALB/c YFHE =315t
ATA0IA To} AIBSIITE BWS ABd 8ol 25U
7 MEAA ASHI) GHsL LS SEUE Ak 4
ol AFRBIIE:. AbEE TBAIE(HEIA Co, Korea)S, Al4E
BRTE AREo] HFAH STk Afdl L8R B ILER
(Crataegus pinnatifida BGE. var. major N.E. BR ; CPVM)2 &,
KEKREERAROIA TS AE U5 ARSI

2. 49l ZA

iR 200g2 MZo) Ao round flasko] Wi EFS
2000mE HIIGIACE 3417 71E F&st FWEE 33 £l
ot &, o] oNME rotary vaccum evaporator(Biichi 461,
Switzerland)ollA] ¢t BHAIATE 0] SHAE 84T deep
freezer(Sanyo Co., Japan)oilA] 4417} Bt WX|SHIL 24A[¢t SO
freeze dryer(Eyela Co., Japan)2 52 UESIO] BLS oA
Aol BQ3 5TE Heladsal 3l4sle] AR8sITt

3. Ajet |l 7]7]

Al2F & AChE diagnostic kits, leupetin, Nonidet P-40,
ethyleneglycol-bis( # -aminoethyl ether)-N,N,N’,N’-tetraacetic
acid(EGTA), phenylmethylsulfonyl fluoride(PMSF), DL-dithiothreitol
(DTT), isopropanol, ethidium bromide(EtBr), polyacrylamide,
Hank’s balance salt solution(HBSS), triphenyltetrazolium
chloride  SigmaAHUS.A) $5&, Taq polymeraseS}
deoxynucleotide triphosphate(dNTP)&= TakarasA}(Japan) 5%
&, Moloey murine leukemia virus reverse transcriptase
(M-MLV RT)&} RNase inhibitor PromegaAUS.A.) R4,
RNAzolBE Tel-TestA{U.S.A.) 854 E, fetal bovine serum(FBS)
2 HycloneAHUS.A) B&E, 18] 1 agarose= FMCAHUS.A)
BEES AMEE)9 L, riL-18 (Pharmingen, US.A.), anti-human
APP N-terminal antibody(Boehringer Mannheim, Canada),
anti-mouse lIg HRP-conjugated sceondary Ab(Amersham,
USA)S 1 & AEES EF ¢ dIe A8t Sfe
spectrophotometer(Shimadzu, Japan), Minos-ST(Cobas Co.,
France), centrifuge(Beckman Co., US.A)), autoclave(Hirayama
Co., Japan), ultrasonic cleaner(Branson Ultrasonics Co., US.A),
ELISA reader(Molecular Devices, U.S.A)), Windows 1D main
program(AAB, US.A), VIDEOTRACK(Viewpoint, France),
histidin affinity column(Invitrogen, US.A.), Primus 96 Legal
PCR system(MWG, Germany), HBI&(LEBSHTH(Ciba-Corning
Co., USA) ES AIE3IAC)

4. PC-12 cellol] thg} MifaSmH: 55
1) mLFC&} PC-12 cell9) wi}
mLFCE BALB/c 479 H4 dxA g 2 2422 J
A5} conical tubeo]] o] 1400rpmO.E 587 A4 £},
tubeol] RPMI 1640 HiXI & 2 1L uiQ7]0lA] 2417 EQF vliefé}
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Gk thA] 05% trypsin-0.2% EDTAE H7igh & 30827 A4
BIQFEIE. B} & D-PBSE @o] of 23] 1500rpmOE A4
223} 5§ RPMI 1640-10% FBS s JHol A1 153 EQF thA] ul
ABIATE 17Y & 0.5% trypsin-0.2% EDTAZ mLFCE &
3lo] RPMI 1640-5% FBS ool 10°cells/mt SEE B50)
96 wells plateo] LFTUT} PC-12 cel(ATCC, CRL1721)2 AR
9] pheochromocytomaZ22E] FEiE cellE, DMEMo] 10%
horse serum} 5% fetal bovine serum, penicillin, streptomycin
18] gentamycino] EHRE wHFNE o] wIASITE
2) Recombinant carboxyl-terminal fragment(CT105) £
CT105Z E. coliofA] &+ BAE) ¥4l APP 105 amino
acidE codinggh= 415709 nucleotidesoll th$l primerE A%
821 Bam HI siteE E@o{FUrlk PC12 cellE
lipopolysaccaride (LPS)Z AI33l1 mRNAE FE3dld
reverse transcription- polymerase chain reaction(RT-PCR)&
£5 SZolgchFig 1). Q0T W WElE Ecoli BL2
strainofl A} EZA HESIRIL, 0] Mzg dd Yo AL
BIC HEIY ST E 1mM IPTGE 3417 BQF A&k &
3h= E. coliE§ B ESIATE 0] E. coliv freeze-thawE 33 8l
25l MEE BEY & DNase®t RNaseE 2|5k
3000rpmollA] Y4 EEI5Kd AFAE FHol AEWY chldg o
QUE}. ©oJEl WIEOA] histidin affinity columng AMZEIH
AF3 APPY CTI058 LUCH

Bam HI
5-gcafEilloagatctcggaaglg
gagatcicggaagty

EISEYV

aagatggatgcagaattclgacatgattcaggamgaagtcclccatcaaaaactggtg
1921 aagatggatgcagaattcggacatgaticaggattigaagtccgecatcaaaaactagty
KMDAEFGHDSG FEVRHQK LV

1981 ttctttgetgaagatgtgagticgaacaaaggegecateateggactcatgatgggegge
FFAEDVGS NKGAIITGLMVY GG

2041 gttgtcatagcaaccgtgatigicatcaccetggigatgtigaagaagaaacagtacaca
VIATVIVITLYVMLKKIKQYT

2101 tecatceatcatggegtgtggaggtcgacgecgeegtgaccecagaggagegecatete
SITHHGVVEVDAAVTPEERHL

OH-ggtigaatgttcaagaaactcgtitacgtc
2161 Iccaagatgcagcagaacggatatgagaatccaacttacaagtictitgageaaatgeag
SKMQQAQNGYENPTYKFFEQMQ

Bam Hi
tigat R acy-5
2221 aacll
N

Fig. 1. Construction of pRSET-CT105.



1LiZERO] Alzheimer’s Disease FAE ZWol mix|= Gt

3) MR (cytotoxicity) A

MEt: S5 WS SRB assayE Q7 HEFI AL25K
C}. mLFC®} PC-12 cell& 96 wells plateo] LF+I s 7]o)A
R & IR REEESET 400ug/ b, 20042/ ne, 160ug/
nt, 50ug/mé, 10pg/mt, lug/me)h CTI05(XEEL 80uM, 40
M, 20uM, 104M, 5pM, 1z M)E 48417 St AelBIct vl
UET Zol WIYHES HE)iL D-PBSE MAHEIATE 7} wellol
50% trichloroacetic acid 50p4E 7}513L 1417 EQF 4Coll HIx]6}
Rct. I F EFRFE A TS, well plateE Z7) SolA] A
Z3IAct. SRB(04% SRB/1% acetic acid) 8HE 1004t/ wellS2
716t A20lA 3087 FABIACE T8l acetic acid EHO
Z o MAHS T, 371 BollA AEGHL 10mM Tris BaseZ &
SlA1ZATE o] plateg plate shakerollA} 3.5speed 2 shakingd}hil
ELISA reader2 540nmollA] FATE ZH3IYCH

5. PC-12 cell®] proinflammatory cytokine & APP, AChE
mRNA 2d &5
1) mRNA &3

PC-12 cellg 24 wells plates] 2F3L1, (LEAR FEHE(100
p/nb, 10pg/ v, 1pg/nd)T CT105(20 x M)S} riL-18 (100ng/ mé)
€ AElohl 24417 St uiFShL 2000rpmeE A4 Bei5lo
AENES HASIIT). RNAZoIBE 0183510 PC-12 cell 4 Z2HS
EE2] mRNAE £&6k= YHE Yolirh F£&T mRNAE
EF40] =6 RT-PCRoll ARZSITH

2) (DNA A%

Reverse transcription ¥}22 FH]¥ total mRNA 32& 7
5ColA] HEAF)AL, 254 10mM dNTPs mix, 144 random
sequence  hexanucleotides(25pmole/254¢), 1pf  RNase
inhibitor(20U/ uf), 1u¢ 100mM DTT, 4.5, 5XRT bufferE 715}
%, 1249) M-MLV RT(200U/ ut)E THA] 7}5k1 DEPC7Y Xl®
FFTE 01801 2EET7} 20u7} H & It 0] 20u69)
S EftE & 412 § 2000rpmollA] Y4 AABI 2 4
FollAl 602 EQ UHSAIA first-strand cDNAE &4¢ CI8,
95TolAl BIXIGld M-MLV RTE E8XIAR] & ¥
¢DNAE polymerase chain reaction(PCR)ol| AFZ3IAT}.

3) cDNA PCR

olu] BEE 3o (DNAE FHOF ALB3SHL, FHol ol
8} primer= IL-18, IL-6, APP, AChE I2]1l glyceraldehyde
-3-phosphate dehydrogenase(G3PDH)E SZ35}7] Y5l sense
primer?} antisense primerE ZE§I51Y 14 E 71811, THA] 3
25mM dNTPs, 3pf 10XPCR buffer, ZZg2]al 0.18uf Taq.
polymeraseE F7I8t th2, AERA7} 30ut7} HEE BESFH
E 715K pre-denaturation, denaturation, annealing,
elongationg 253] A|@¢Er F post-elongationS 72CollA} 38 &
¢t PCRE +~A3IAEt. 2t PCR products 2044 1.2% agarose
geloll loadingsla] 120V A0l A/IQRES E51 BN
c}. PCR product®} 22 Windows 1D main programg 0] 838}
of Z gk height : HHLZ =X Ik

6. PC-12 cellofjA19] AChE activity®} APP w3l &8
1) BEg £&

PC-12 celloll |jEER £&E(100pg/ )38 CT105, 1IL-18 &
24217 EQt BA| tiUSH & AT lysateE Qo] AChE @HTE
5619, AR FEE(1004g/nt)B CT105, rlL-18E B4
St & AL lysate§ o] Western blot Aol AM26I%T}
M2 lysateE Q7] A1 5049) lysis HSENE EFR 5 &
SollA] 3027 MYBIIL 587 AL B2idlal AIZ lysateE P
o] Bradford @ F 50pg2 FA ST

2) AChE activity &4

#f lysateE labeling®}t & sodium chloride solution?} £t
BI¥rt. 2t tubeol 3.0m¢ water, nitrophenol solution 2m¢,
acetylcholine chloride solution 02m¢S 75Kt tIA] 58 &
acetylcholine chloride solutiong H7IBlIL 25T $ZollA] 3087}
HiRFA17] & ELISA readerZ 420nmolA] BT E ZHSINCH

3) Western blotE& £33t APP 24

A Z lysateg 12% SDS-PAGE gel€ 01831 HJigdE B
2Iet & PDVF membraneo] HolA1Z{C}. anti-human APP
N-terminal antibody& X215} 4TTollA] overnightAlZiT}. 12)
11 anti-mouse Ig HRP-conjugated sceondary Ab&} 9124171 %
ECL-Hybond film©.F immunoblottingg 3}o] 2451%3ch

7. AD RR8 dFndol st L 4= A 3 58
1) 47 R CT105 Fo

AD R 47 ZHE U1E7] fdld MR CTI05E
Hippocampusoll FeI5H=t, 1 X+ bregmao)A] caudal
1.2om, midlineollA} right2 0.7mm, 28] EHolA Z10] 1.1m
%, microinjector®] injection speed 0.1x¢/min®} total volume
0549 ZNCE HBIFCE CT105 Foi7} B4 43 zd
HNRE SUSHL 2FY F, tacrine #BB¥(10me/ke)T ILER
BB (500mg/ ke) 2 & T8l 30Y S0t 1Y 13 ATFFRAHE
AAlsIATh
2) AD B 4R 2d9 ZEn 58

AD R UFAHEE 47U LERE FTFFH5REA
Morris water mazeo|A] 18] 13] HI=E3KS FEHE AASIECE 1
Q 13] 8k&Al 30E OJUA poololA] platformC & Szt 4
FE HESICT HEE Y E 10018 3 BOE slo} 8
B, tacrine TEABE(10mg/ke), (LA REABH(500mg/ kg) 22 EF
ML A% 3047 19 18] 2 $0i$} platformol @2 gha
FUE HABI0) T By £ SRR T 4F 5
AD g dx7d 3 viE|AE Morris water mazeol] &1l
VIDEOTRACK(animal and human being behaviour analysis
system)OE YEES BIAEIAY I 1 ZANE videotrack software
2 B8t

8. AD & MF Y microglial cello]AQ] proinflammatory
cytokine ! ROS, NO 243
1) Anti-CD14 E—{if8E o183 45 MR microghial cell B2)
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HAE - 0IHE

30¢7H9] iEM(500mg/ kg) TV SRE 4F ZH9 F
nEe €1 lcl-‘:% HES U A2 ZYCE AR ¥
1400rpmoltA] 557} A41E2e]51L, tubedl]l RPMI 1640 BIA & &
I ufk7iolA] HH%}"} 0.5% trypsin-0.2% EDTAE H7igt &

30274 Al iYBINT) MAESH £ anti-CD14 HURAE B
AESojA BN} tiA] CELLectionTM Pan Mouse IgG
DynabeadsZ CD14" celle E2IG}IL cell release buffer2
microglial cell?} EZF3IHTE

2) Microglial celll} inflammatory cytokine®| &y &5

FZ3} microglial cell& FACS 258N 250409 59 Q1

A QEN(2% paxaformaldehyde)g 21 ERSH & g4
IXEUTE 18 & permeabilization AEENOE WYX|T &
FITC-anti-IL-1 8 2} FITC-anti-TNF- o & &7 3027} S04l
BYSBIACE i) & cellg FACS ABENCE 42 F AL
HZEA7|2 microglial celll) WHE IL-189} TNF-¢ 9] W3
22 CellQuest ZZIHWOT BMFIRCE

3) ROS 24

Microglial cellol] 2',7'-dichlorofluorescin diacetate(DCFH-

DA) 50 e ME AE2I$t & 5874 vl Yt & flow cytometerZ. cell
Ul @& ROSE FFoIrt

9. EA 8
A'Qo{]&i A2 HIP= student’s t-test VS 018N #Hat K

HSIN L, p<0.05 &AM HEEEE RESIUTE
4 A

1. PC-12 cello] th$} MHfESHE
1) mLFC3} PC-12 cello] thgh (LEMRS] MBMESLE

mLFCO| 4ol Qolils gkl vla] 100pe/nd o135}
9] A RERS BTl U, 400pg/ ne, 200pg/ meQ) 1LE
W RREEES Zh2h 85¢3.9(%), 88+2.8(%)E ZAEUCH, PC-12
celld] AFF YolAle BRHol B8l 100pe/ml 01519 WE
B BEES Wy} AU, 400ug/md, 200zg/meQ] (LIER K5
B 737t 81+3.4(%), 855.2(%)2 ZAHACHFig. 2).

120 4

-~
S 100 1
]
S 80
)
s

60 4
S
=
.‘? 40 4
E 20 . ——mLFCs
> --B- PC-12cels

0 T T v v r Y J
Control 1 10 50 100 200 400

CPVM extract (ug/ml)

Fig. 2. Cytotoxicity of CPVM extract on mLFC and PC-12 cell.
Contro! : Non-treatment group. CPYM : Group treated with various concentration(1
wg/ml, 10ug/m, 50ue/m, 100/ m, 200/ ml, 400/ m) CPVM extract for 72
© Statistically s:gnificant value compared with control data by T test(* :

hours, ™ ¢
€005, ™+ p<0.01, ™ : p<0.001).

2) PC-12 cellof] th$t CT1059] Rz

PC-12 cello] CTI05& RElSt &9 £HFES #ES il
ERgEo] BIal 5uM, 1M9] CTI05 HHEBEES 87} AL,
80puM, 40xM, 20u4M, 10M HEBES 217} 40.0:14(%),
79.5+3.7(%), 83.1:2.7(%), 92.413.4%)2 ZALo] BEKENS
Z st JERICHFig. 3).

120 -
100 4
80 4
60 1

40 4

Viability (% of contrel)

20

1 s 10 20 40 80
CT 105 (UM)

Control

Fig. 3. Cytotoxicity of CT105 in PC-12 cell. Control : Non-treatment
group. CT105 : Group treated with various concentration(1z M, 5# M, 10x M, 20#

M, 40 M, 80e M) CT105 for 72 hours.

2. PC-12 cell9] proinflammatory cytokinel} APP, AChE mRNA
ol thst &34
1) PC-12 cell9] IL-13, IL-6 mRNA 2+ Ax 83

PC-12 cell9] IL-18 mRNA 23 & st A3l 204 M9
CT105%} 100ng/méQ)] rIL-18THS A2l #HEFl Blal, CT105,
1IL-15 9} 100ug/nt, 10ug/mt, 1pg/meS} (LERES EH FAE
HEEOIA] Wal0] OHIEIQUL, L6 mRNA 96 GIA] HEE]
H)aH, CT105, rIiL-15 2} 100xg/me, 10ug/ml, 1ug/meS] ILERNES
A HESH EEREOIA wWdo] AR UCHFig. 4, 5).

CT105 (20 M) + rIL-1B (100ng/mi)
CT105 +rIL-1B + CPVM (100pg/mI)
CT105 +rIL-1B + CPVM (10g/ml)
CT105 +rIL-1B + CPVM (1 pg/mi)

b
@
=
b
£
E
<
z
a
o
)
o
=3
-

L 2™ < 451bp

| <— 452bp

Fig. 4. Inhibitory effects of CPVM extract on IL-1# mRNA
expression in PC-12 cell. Normal : Non-treatment group. Control : Group
treated with 20# M CT105 plus 100ng/m ri-18 for 24 hours. CPVM : Group
treated with 20# M CT105 plus 100ng/ml rlL-18 for 24 hours and various
concentration(100ue/ml, 10/ m, 112/m) CPVM extract for 1 hour,

- 282 -



LJZEAO] Alzheimer's Discase 8 THo} D)X= Q&

e
@
<
=
L]
E
e
z
a
2
g
-

CT105 (20 uM) + rIL-1p (100ng/mI)
CT105 +rIL-1B + CPVM (100 pg/ml)
CT105 +rIL-1B + CPVM (10 pg/ml)
CTI105 +rIL-1B + CPVM (1 pg/ml)

b
Q
=
i)
«
E
<
z
=)
o
a
<
=3
-

Normal

G3PDH ' : <— 452bp

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
M CT105 plus 100ng/ml riL-18 for 24 hours. CPVM : Group treated with 20 M
CT105 plus 100ng/ml rlL-18 for 24 hours and various concentration(100z/m!, 10
we/nl, 1mg/ml) CPVM extract for 1 hour

2) PC-12 cell9] APP, AChE mRNA 28 ol Fi}

PC-12 cell®] APP mRNA w8 g #ESH A, 20 MY
CT1059} 100ng/me9] rIL-180HS X8t #HE# vl
CT105, rIL-1 8 2} 100pg/md, 10pg/mé, 1ug/ S LRSS A
203t mEEolA wdo] dAEAL(Fig. 6), AChE mRNA
Bl5] GA] #EEEo) B)&l, CT105, rIL-1 8 2 100.g/ mé, 10ug/ me,
1ug/me9) (LUERE 8 Foid BREIA 1 wdo] dAE
ACHFig. 7).

CT105 (20 uM) + rIL-1B (100ng/mI)
CT105 +rIL-1B + CPVM (100 pg/mi)

100 bp DNA marker

Normal

g =
s
&S X
=z °
s 2
> >
[ R~
[SES)
+ o+
[--% o
@ &
oW
=T
- [ =3
+ o+
w wn
(=3 -1
e g
B
v L

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/ml rIL-18 for 24 hours. CPVM : Group treated with 20 M
CT105 plus 100ng/ml riL-18 for 24 hours and various concentration(100wug/ ml, 10
w/m, Tug/m) CPVM extract for 1 hour.

CT105 (20 uM) + r1L-1B (100ng/mI)
CT105 + rIL-1p + CPVM (100 ug/m1)
CT105 +rIL-18 + CPVM (10 pg/mi)
CT105 + rIL-18 + CPVM (1 pg/ml)

Normal

AChE <4— 440bp

G3PDH

Fig. 7. inhibitory effects of CPVM extract on AChE mRNA
expression in PC-12 cell. Normal : Non-treatment group. Control : Group
treated with 20 M CT105 plus 100ng/mt riL-18 for 24 hours. CPVM : Group
treated with 20¢ M CT105 plus 100ng/ml rlL-18 for 24 hours and various
concentration(100ue/ ml, 10ug/mi, 1w/m) CPVM extract for 1 hour.

3. PC-12 cellol419] AChE activity$} APP @@ Ax| 53}
1) PC-12 cellolA]9] AChE activity 4] &3}

PC-12 cellolA)9) AChE activityE Z&3) 23}, HEER)
vl 100pg/me, 10pg/ml, lpg/meS) 1LEAR F@ERS 42t
34+3.1(%), 47£4.6(%), 68+3.8(%)2 UEN) HEH: Y= AdA &
BE BACHFig. 8).

CPVM extract (ug/ml)
Fig. 8. Inhibitory effects of CPVM extract on the AChE activity in
PC-12 cell. Normal : Non-treatment group. Controt : Group treated with 202 M
CT105 plus 100ng/ml fIL-18 for 24 hours. CPVM @ Group treated with 20 M
CT105 plus 100ng/ml rl-18 and various concentration(100ug/ ml, 10ug/m, 1w/
m) CPVM extract for 24 hours.

2) PC-12 cellojA9) APP &8 A& &3

PC-12 celloll 4519] APPE Western blotZ ZEaf #algh 21,
IEEHE Hla) HRBHE FQsA g3, (AR RHEH
oAl wlo] ZARIUCKFig. 9).

4. AD g 47 Zdol tiel £ 2E A &
1) Stop-through latency S804 Ueht & 25 A a3
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qoE - o¥E

By ®jE 2F 59 4F & stop-through latencyE #&5H
A3, (AN REFES 472 204+14.1(sec), 13.6E£3.0(sec) O
5 #EEol] nlal AR JE AU GFHE HHCFig. 10).

(100 og/ml)
(10 ng/ml)
(1 tg/mb)

Normal
Control
CPVM
CPVM
CPVM

+

CT105+rIL-1§

.
-+
+
-+

Coomassia
blue R150

Fig. 9. Suppression effects of CPVM on APP in PC-12 cell. Lane 1
: non-treatment. Lane 2 : CT105(20# M) plus riL-18 (100ng/al). Lane 3 : CT105(20
# M) plus AL-18 (100ng/ o) + CPYM{100ue/m). Lane 4 : CT105(20¢ M) plus riL-1
£ (100ng/ ml) + CPVM(10u&/ al). Lane 5 : CT105(20# M) plus riL-18 (100ng/
m)+CPVYM(11g/ ml)

-4 Contrdl
& Tacie
—A (PWextract

Fig. 10. 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&« M). Tacrine : Group treated with CT105(10« M)
and tacrine(10mg/kg p.0). CPVM : Group treated with CT105(10# M) and CPVM
extract(500zg/ kg p.0). Stop-through latency : Each time the animal moves from

entry to platform.

2) Distance movement-through latency Z&EolA] LEhd 48
71 25 9x g3

HY) Fd 25 & distance movement-through latency & &
5 21, LR REHS 477169(cm) = #iEHoOl Bldl HE
# = AZle ©@EE BRI, 4F & distance movement-
through latencyollA] tacrine A IIER RERS 217} 54
+56(cm), 328+ 46(cm) O F HHRFFo) HIB HEE AT Hela &
& UERICHFig. 11).

5. AD ®fE AFTY microglial cello|49] proinflammatory
cytokine & ROS, NO w8 x| &3
1) IL-18 wd A4 a5

Microglial cellofl+{9] IL-18 w3l g HEF 23, ERHES

145144(%), CTI050HE SO MBS 76.319.3(%)01AL,
B EBEQ] tacrine FYBAFES 40.3110.5(%)01R3L, 1IER #
BERES 383154(%)E HEE 8IS IL-189) wiao) Z4sH
FACE VEITHFig. 12).
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Fig. 11. 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# M). Tacrine : Group treated
with CT105(10# M) and tacrine(10me/ ke p.0). CPVM : Group treated with CT105(10
# M) and CPVM extract(500mg/ke p.0). Lardist : The total distance covered by the
animal in large movement. Smidist : The total distance covered by the animal in
smail movement.
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Fig. 12. Effects of CPVM on IL-1 8 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.0). CPVM : Group treated with CT105(10# M)
and CPVM extract(500me/ ke p.0).

2) TNF-¢ gt dx g3
Microglial cello}A9] TNF- ¢ W@ & HET 1, EHEHS
448198(%), CTI059HS S5 HEHS 77.8L£5.6(%)0IRAL
B EREO) tacrine FXBABES 65.317.8(%)0IAIL, (IFEP K
2 473187(%)E iR vI5I TNF-o 9 W&ol 7446
ALE UEbdTl(Fig. 13).

3) ROS & oA 73}

Microglial celllj &} ROS 2t@ & H&SH Z 3, EHE
Hlal CTI05& Foidt #fREfolA ROSY waio] F716HA
I iEEm BEBENIA & ROSY wgio] A5 AT
(Fig. 14).
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Fig. 13. 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.0). CPVM : Group treated with CT105(10¢ M)
and CPVM extract(500mg/kg 0.0).
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Fig. 14. 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(102« M} and tacrine(10mg/ke p.0). CPVM : Group
treated with CT105(10# M) and CPVM extract(500mg/ke p.0).

1 s

ADE BiS] 288 I S5O AREN FIR, & ZAH
(senile plaque), ST (neurofibrillary tangles) B! iR
Hol B SR 58 ENOE o, ERSEE 9 #
K, MRN BEEE, A5 ¥ GEafEE v ABY 8t
UIERITE BRS A1418), iaE Wigrel Rol Solty. AD
Fuoll= AB, apolipoprotein E, free radicals, i E5E%E0)
AEE 59 B2 BT doole ALE ¢EA Jed, 0] B
ABQ MO WJle EAHY WRBHOE Aol MM
9 37t dojdths Aol thEEQ] AD il tidh 7Mdoltt
9. Amyloid cascade hypothesisol] TE2H amyloid?] &&o} &
AP FAXKHA AR HRMRE SMAA BB JRY ER] U
ERA Bt sk=ul, A4 1 XA mg st Ul ohlgl o)
AE O F NOE 4H3IAL, amino toxicityE Fsio] kM
HE £GA71E ROE 4251 Y. £8 22 A
£ 26 APPY ctt B0l ot EEE (carboxyl-terminal
fragment protein)o] AZ BT} T Fito] Jvta LA U

539 A8 TeJo] x| QXS HBKIERS ARSI ROSY
WIS BIIUCEN BABS HROIL MERKES UEIE
A0g TP QATi™Y. APPE 21 JuE#89) single geneo)
EMshe BEREY, ADolA WHEE EAHT HEMETHE
HHe o] APPY BT PY WESE A&7 1 Yom™, AD &
#£9| HE B BE HolA APPY #ET wio] V)5
o] YrH= BIE & m APP/} SR 8ol AP0 B
2 7L UL AOE 22 4 Ut AD w3} Jg t}
E 593 o]E0E E21MQ) MM, Bh X RKERE =9 X}
Zoll O SAE MBS S5l R MEES0] gk
B8R Z 35 astrocyte®} microglial cell £} #Hg Mol
A IL-1, IL-6, TNF-a €9 proinflammatory cytokineE2 Jr}
K M3 S Mol A9 cytokine fEREC] BINE OEH
HIEMERY HERMS QOUTH= 7Mdo) 32 B a7 2
FEol Aslo) USHI Ut PEMERY RERKS Y
9 @A RWE =6, microglial cellojd] SFEWHE L1 X

INF- ¢ & astrocyteE SF3IAIA IL-6, [L8 & WHAT| L &

HMES QUEQ! peroxynitrite 52 FTECOEH HEHMKS
A g o7IskH B, AB7} AFE EAM FHAXE 84
3l¥ astrocyte®} microglial cello] Bo] &%=, 01 WRE
fESS Aol 93l Y Y/E ROS §o) viri=o] E4sls
1L proinflammatory cytokine€ Tl LYHETCTH ADQ| HE
o) J1odle ALE YBdA Aol AB S proinflammatory
cytokine®] }#Hdo] FEEI UL 3w, acetylcholine,
dopamine, serotonin, GABA 52 #EMEWRS L3l wel
ZAadh=tl, ADY EfFRQ! Lt/ BBV} cholined MHERS}
LS AV Aths FAEC] HUBIA MRIEL Urt.
AD #xpilAIA VERE &7 ZE= acetylcholineE THE0]
e mifEe] BL dEolH o] BRS acetylcholineS £3)
She BEXEQ] AChES] 712 QI3 B 4sach™. |Eksmo
2 @RE mE, 2RV, ‘@ 50 wwol $510 ER
2 ETED, SHED, BETR BERE, BXER PRER
SO11L, BLCEE BN, EITR, KHiY, ENeE S
o] 2 AFE I Ao, RRol tisilE R STROIA
AR, BRI CES, LRRZ FERE S0l #REi deu
B9, £5) B hRMoIE RMRIL KKEME FRY =
SRR 3 ShiZ2 thRd A2 ool thdt S A4ES #WE7}
AW I TP, AR FESIO) &3 EREA (LEBAL
Wi Ee= FUHO] RS RXE ke Wil &8, Bl
B, B8, o) fol @R, URIOR, BRRS masol A
o] Wk &% SR BF 59 Bl ARBHEN™, 1 He
o &0 RMILE, KSR 52 FESE opIHE fRol
T 888 4 Ui dctdct

PC-12 cellE 0] 83} Aol = HA M3 REWRI X
BEWI L& P {0l #Rnge 23U, HEE
ofl ¥13) 100ug/me PITFS} (LIEEPY REARS H3) 91l 4004
/ot 200ug/meo] (LIEERN BBEBS 212} 81:3.4(%), 8515.2(%)F
BAEIUTHFig. 2). 100us/mS] BITY BEE WENE PC12



g - o¥Es

cellol] AZIBIRE i PC12 celld] 45750 A& U= W
7} AR OB E 01F9] Pl PC-12 cell2 AMEE S ABA]
E F& 100gs/nl DT LERE AISSIZE 31T} CT105=
ABE EPBI= APPY carboxyl terminal portionQE, BEH
O F PC-12 cell3} cortical neurondl] S VEW] 1, o) )
o EEHS ZEAIFIL HEBRS B3Rk ¥ microgliat
cellofl 4} IL-1, IL-6 mRNAE Z5l YBAT7IE ACE LBR
U™, = Yol CTI058 Relslol QIYEQ! ADY) THE
DFE7IZ 5l CT1058 RT-PCRE MXgHsld AlR51ct
CT1058 PC-12 cellof] Z2let £ £HFFE BT 241, #HR
Beoll Blal $2CTI05 BHMBS BEKENOE MEZEESE LE)
Wit (Fig. 3), 0]% PC-12 cell€ MEZ B A8 ollAl= oF 80%
PAES] &£FES Ve 20 M9 5EE CTI058 ARBGIIE
oki, Hr} a5 gE AD TEE 1er| fdl 188 &
A2I3HATE. PC-12 celld] IL-14, IL-6 mRNA 2HE Bakst 2
7, 200 M9} CT1059) 100ng/ w9 rll-18 72 AC|St #HRH
ol HlaH, CT105, 1189} 100u/ut, 10ue/nt, 1/ ub) LLEER
g 87 Ro3 BREoA 5 walo] AA=EUCHFig. 4, 5).
PC-12 cell®] APP, AChE mRNA g}3 g &S 23, 200« M9
CT1059} 100ng/ 9] rIL-18VHS XTiSh #ffE#0] vlal, CT105,
rIL-189} 100pg/mt, 10pg/mb, 1ug/meS] IIERES &7 Foish
EREOA 25 Wslo] AAEUTHFg. 6, 7). O|HSE IUER
o] CT105% Q138l PC-12 cello] AT5HA WaHE IL-189} IL68
ZAARAI ZAS ol #osks APPY IR 52
St Q8-S Sl AChEE SGAEICEN ADY oy 2 2
B 89 FER ol 7168 4= ATk Bk PC-12 cellojl 4
9] AChE activityE Z&¢ 23}, BiR#o) v|d (U REy
2 HE#: Je AChE activity A4 §11E 2SR (Fig. 8), 0]
& AChE mRNA 418 Z9l 4 B (IERS] 5§71 AChE
€ AHIE2EHN acetylcholineE E7IK1AH ZEAIY Mddl &
28 & A0Z 71T} PC-12 cellof]A}9] APPE Western blot
g B HE3 Za, #iEgtd] nla] LER BHEBME W
o] ZAEAET (Fig. 9), ©1€ APP mRNA 2k Ax) Z3el ¢

A HE (LEERo] A9 Mol BSdh= APPY wislig Axg
OFZH, dYHOF ADY oidioll (LIARE AB B 4 USS
BHo & Holgk & <= Ut Morris water maze A& EE9)
ZRIEEE ERE A Yl ARB=EE, 8ol FHd Y
HAES ARBAIY ZRoh g8, & ERERERES 55061
Ro1tH?. Morris water mazeZ 0|83} CT1052 |EH
AD #RE 4F 2ol oigh ILERS &R 28 dAauE &
Aot WA bR T 2F 29 4F F stop-through
latencyE HE3 23}, (LUERN BREBES HEHA B8 25 &
& e A1) UEg B9 U(Fig. 10), distance movement-
through latencyE &3} Z1l, #Bako) vld) LLER RERS
27 291 45 7 TRkl HEE Ae Asld 9EE VeI
(Fig. 11). stop-through latency, distance movement-through
latencyollA] (IR RgAFFO] AR A= A Al HE
UERE ERERE ADolA UEhIE 2R 2= i R
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HEZN WERES ABH 8 & Jthe Tde & 4 ok CT105
E #T¥ AD HE AFFd  microglial cello]A1]
proinflammatory cytokine % ROS W3 g &I, WA
microglial celloj] 419} IL-1 8 9} TNF- ¢ 9] 2}3l g Ba A1), 8
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2 & & AUcti(Fig 12, 13), ol (LEMO] ADY FR & sht
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proinflammatory cytokineQ 2 Xl #@MR RS oY
g & AE ACE YAt Microglial cellliojlA{S} ROS W
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of AXG] HXHUSE Y 5= UEHI(Fig: 14), OIASE (LER
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