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Abstract

Objective : This research investigates the effect of the CMT and SCMT on Alzheimer’s
disease.

Methods @ The effects of the CMT and SCMT on (1) amyloid precursor proteins(APP),
acetylcholinesterase(AChE) mRNA of PC-12 cells treated with CT-105; (2) the AChE activity
and the APP production of PC-12 cell treated with CT-105; (3) the behavior; (4) expression
of IL-1B, TNF-a, MDA; (5) the infarction area of the hippocampus in Alzheimer’s disease
mice induced with CT105 & BA were investigated.

Rresults :

1. The CMT and SCMT suppressed the expression of APP, AChE mRNA in PC-12 cells
treated with CT-105.

2. The CMT and SCMT suppressed the AChE activity, and the production of APP
significantly in PC-12 cells treated with CT-105.

3. For the CMT and SCMT group a significant inhibitory effect on the memory deficit
was shown for the mice with Alzheimer’s disease induced by BA in the Morris water
maze experiment, which measured stop-through latency, and distance movement-through
latency.

4, The CMT and SCMT suppressed the over-expression of IL-1B, TNF-a, MDA in the
mice with Alzheimer's disease induced by BA.
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5. The CMT and SCMT
disease induced by BA.

Conclusions :

Key Words
Disease

ChongMyungTang(CMT), SanSaChongMyungTang(SCMT),

reduced the infarction area of hippocampus with Alzheimer’s

These results suggest that the CMT and SCMT may be effective for the
prevention and treatment of Alzheimer’s disease. Investigation into the clinical use of the
CMT and SCMT for Alzheimer's disease is suggested for future research.

Alzheimer’s

1. # W

Alzheimer's Disease(AD)& ¥H<¢ A
A7 ERY x2ATH 4274, F x
plaque), AR
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water mazeS 3 HHI o, A gA
Z F&® AD HH AH HAEE #4435
o], microglial celll42] IL-18, TNF-«a
T} HzAM ] AP (MDA) 2
Hx22e] 4] Wes B v, §9
3 AnS dgv)e] RusE bro|t)
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o. ## 2 hik

1. j =

1) Alek 2 717

Ak % cholinesterase kit, Tris—HCI,
NaCl, lipopolysacchride (LPS),

triphenyltetrazolium chloride (TTC), Nonidet

P-40, Ethyleneglycol—bis( 8 —aminoethyl

ether), leupetin, N,N,N'.N'—tetraacetic
acid(EGTA), phenylmethylsulfonyl
fluoride (PMSF), pL—dithiothreitol(DTT),
diethyl pyrocarbonate (DEPC), chloroform,

RPMI-1640 uj<F< isopropanol, ethidium
bromide (EtBr), Dulbecco's
buffered  saline (D—-PBS),

polyacrylamide, magnesium chloride (MgCly)

phosphate
formaldehyde,

£ SigmarH(US.A)  AEE  AHgsiglon,
Taq. polymerase, DNase, RNase, 2181
deoxynucleotide triphosphate (ANTP) &
TaKaRasAl(Japan) Al%%, Moloey murine
leukemia virus reverse
transcriptase (M—MLV RT) ¢} RNase
inhibitor= PromegaAt(U.S.A.) AEE,

RNAzol’t= Tel-TestAHU.S.A) AEL, fetal
bovine serum(FBS)2 HycloneAH(U.S.A) A
¥, 1831 Agaroser FMCAHU.S.A) AFE
& ARE-EFUAL,

peptide (Calbiochem,

B —amyloid
U.S.A),

anti—CD14 (Pharmingen, U.S.A),
anti—mouse IgG—bead(Dynal, U.S.A)),
anti—IL—1 48 & anti~ TNF— ¢ (Pharmingen,
U.S.A), 2¥3 anti~CD44—PE (Pharmingen,

U.S.A), anti—CD68~-FITC (Pharmingen,
U.S.A), anti—CD11b—FITC (Pharmingen,
U.S.A), anti—GFAP-FITC(Pharmingen,
U.S.A), anti-mouse Ig HRP-conjugated
secondary Ab(Amersham, U.S.A) 8

ECL-Hybond film(Amersham, U.S.A0% 21
9] AMekES B 9 & AHEselth

7\ = spectrophotometer (shimadzu,
AR 7] (3 48,

Bio—freezer(sanyo, Japan), @®%3%71(4%,

Japan), Korea),
evaporator (Biichi,
Switzerland), Freeze dryer(EYELA, Japen),
plate shaker(Lab-Line, U.S.A.), histidin
affinity column (Invitrogen, U.S.A.), Windows

Korea), Rotary

1D main program(AAB, U.S.A.), stereotaxic
U.S.A), CELLection Pan
anti—mouse IgG—bead(Dynal, U.S.A.), brain

frame (Adamec,

matrix(ASI  instruments, Warren, ML,
U.S.A), Primus 96 thermocycler
system (Biotech., Germany), ELISA
reader (Molecular devise, U.S.A.), CO;
incubator (Lepco, U.S.A.), Cytometry(BD,
U.S.A)), Microscope (Nikon, Japan), Cooling
microtome (Serotec, U.S.A.), animal and
human being behaviour analysis

system(VIDEOTRACK, Viewpoint, France)
9 homogenizer (OMNI, U.S.A)SE A3t
o},

2) &
B A8 9ste] ALgH IF C57BL/6 A
# 9 BALB/c A3t =AY IEAFofA
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olg}, 3% 8.0%°l5, ZH 0.6%014, <
0.4%0] 4, AFokAl, Korea) ¢ & 5
vt A2 22+x2CE A4 #Astn 2F
AR #A ASA & Ao ALgs

st

3) kA

B A¥o] ANg3 HAWE  (ChongMyungTang;
CMD) 9 A7 CREHE) Ve 71Z2e
2 ST ILAEME (SanSaChongMyungTang ;
SCMT) & Bl ik 20g& 7Hi)dk Ao
2, AR oAE oidugidty 453 Qo)
A Fdet & g Aske] ARgEch A9 13
o W& &S g 2

Prescription of ChongMyungTang(CMT) &
SanSaChongMyung Tang(SCMT)

BEL £ ¥ % CMT B&(g) MiMT
AElg)
Bk Hoelen 12 12
B Polygalae Radix 12 12
RE®H Acori graminei Rhizoma 12 12
WER Crataegus Fructus 0 20
Total amount 36g 569

4) A A

BW (362) 7 \WEBEMM (56g) o 22t F
7 1,300mE& 7Hste] QBFE 7| 3z
7tgst] 42 FE NS KIMTEXE 13 o3
Y FREXZ %%;}037 Ol% um

=% deep—freezer %%1(—84@)01] E?&?}
H, Aol Ao FE2 A st AE-EHY

(1) AEZ v

mLFCE BALB/c AH<9 A #zx7
cool D-PBSZ 33 MA& & 22 707
A stod tube (15me) ol Yo
1400rpmellA 587 A EE 8, tubeol
RPMI1640{containing collagenase A (bmg/
m¢, BM, Indianapoilis, IN, U.S.A.)$} DNase
type 1 (0.15mg/mé,

antibiotics (penicillinm

conical

Sigma),
10*U/me,
streptomycin 10mg/mé, amphotericin B 25
pg/m)}E ¥ 37C COz HiF7lolA 2A12F
EQF wjekatgitt. ©hA] 0.5% trypsin—0.2%
EDTAE 713 & 3087 A% wdsisich
ek F PBS(QIAMEFARA IR of 23]
1500rpmell A Ad &g =
RPMI1640-10% FBSe| 1374 E<t oAl o)

Fetdet. 159 & 0.5% trypsin—0.2%
EDTAZ mLFCE # 3o RPMI1640-5%

FBS kel 10°cells/mt $L= @50l 96
wells plate°l] #5351t}

PC—12(rat adrenal pheochromocytoma,
ATCC, CRL1721) AT
DMEM (Dulbecco's modified Eagle's
medium)ell 10% 2 37 5% o} 3
o7 ikttt

(2) CT-105 &

CT-1058 E. collA 28 AAS7] Hs)
APP 105 o}nl4FE coding 3h= 415709
nucleotides®] th3t primer& #|%3}3, open
reading frame®] @5 & Bam HI siteg 4
FHh. PC-12 AEE LPSE AFsty {3
P = FZ 35} RT-PCR(reverse
transcription— polymerase chain reaction)
S E3] 415 base pairg FE3QY FEH
ARE Bam HIZ 2939 insertE 3 3j
6 X histage 2+ pRSET B vector® Bam
HI siteo] M¢lstx T7 promoterq 4
N kS It dojx Id ¥H
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5 E. colf BL21 strainolA &2 Ags9 1,
Aake] AYE3ISI T 9E

ol & ;H&al 1:].131111

o] HEZ Wiz 1mM IPTGE 3A 7 B4
Al ¥ B coll AEE BEFFT. o] E
coliz freeze—thawd 33 WHESlo] AEXE
EHEZlT  DNase® RNase® Hastx
3000rpmell4] 10%-7F A Eeste] FFd&
Hall Axd GwAs Al dojzx vz
< histidin affinity columne AFg3le] 1§

st APP9 CT-105% ¥%ith(Table 1).

Table 1. Construction of pRSET-CT-105.

Bam HI

Fib : S-gratggatodgagateteggaagty
gagatcteggaagtg

EI 8 EV

aagatggatgeagaaticigacatgatteaggattigaagtociiceateassaactagty

1921 aagatggatgcagaattcggacatgattcaggattigaagtcegecatcaaaaactygty
KMDAETFGHTDSGFEVRHQEKTLYVY

1981 ttetttgetgaagatgtgggttegaacaaaggegecateateggacteatggtgggegge
AEDVGESNEGATITIGLMYGEGG

2041 gttgtcatagcaaccgtgattgteatcaccctggtgatgttgaagaagaaacagtacaca
vy VIVITLVMLIKIKIKGGYT

2101 tccatccatcatggegtggtggaggtegacgcegecgtgaccecagaggagegecatete
H H VVEVDAAVTPETETRHL

(H-ggttgaatgttcaagaaactegtttacgte
2161 tccaagatgcagcagaacggatatgagaatccaacttacaagttctttgageaaatgcag
Q NG Y E Q¥ Q

Bam HI
tigattictamgtacg-5
2221 aactaa
N

SRSET B 5t m

ERISEVTN [S1e FCPV NN —'

(3) BA(1™40)
B AE Calbiochem 3|AlollA FFH
He| AAEES e, 7 otvlAl wid

< =% 2o Fig.D).

H 178 A 13 2006 -

H-Asp-Ala-Glu-Phe-Gly-His-Asp-Ser~Gly-Phe-Glu-Val-
Arg-His-GIn-Lys-Leu-Val-Phe-Phc-Ala-Glu-Asp-Val-Gly-Se
r-Asn~Lys~Gly-Ala-lle-lle~Gly-Leu-Met-Val-Gly~-Gly-Val-V
al-OH

Fig 1. Sequence of BA(1~40)

(4) Nz54

NESA 243 SRB assayd'¥ e o
A ¥Este] A3 AMgETh. mLFCS
PC—12 MX3F%E 37T, 5% CO; incubatore®]
A AR AL Trysin—EDTAS N2 T A
250 HEE ojuin, MEE 2.0x1079
HEZZE 96 wells plateo] #5357 377C, 5%
CO/FENS] wiek7]olir] 2212 wiFst & A
By WEBEEE FE2E2EE FE 400/,
200ug/mé, 100pg/mé, 5O0ug/mé, 10pg/mé, 1pg/
n)¥} CT-105FF % 80uM, 40uM,
20pM, 10pM, 5¢M, 1 M)E 72X <
A sttt wSFTE Fol wWigdE B
PRS2 23 AHeP. 7+ wellel 50%
TCA (trichloroacetic acid) & 50L& 7}3lx
1A B9 4°Col v A8ty nASHT}. 1 &
Z242 53 A - well plate® F7)
Fold  Hz3tdrt. SRB(0.4%/1% acetic
acid) £9E 100pl/well2 7}8ta A2oA
3087 GAstg Tt 183 0.1% acetic acid
goaoz ofF 43 A ohF TV FolA A
%3t 10mM Tris Base®Z 100mt/well2 %
A Z et o] plateE plate shakerofA] 583t
shakings}la. ELISA readerolA 540mmelA]
FHEE SHAH.

=
=7

2) PC—12 AEFoA 9 FAxLH B4
(1) PC—12 MEFoAle] kB
PC—12 A XZE 24 wells plateo] 2x10°

AEE 247y B350 12’\]7} ol SHet ¥
2 A3 DMEMeIA dickst 3 faugyiat i
MG F2ES 100pg/ml, 10pg/me &%

Hrrstar, 1A F

CT-105(20 M) 8}
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rIL-148 (100ng/md) & AHBstr H5A F¢
FA i eFstich

(2) AR T A

@ RNA ==
@ PC-12 MXEFo HEHYN LEMEYE 3
ZE(100ue/md, 10pg/m)& Astar 1A
% CT-105(20 M), rIL—14 (100ng/me) £
LPSQug/m) & 2742 wellell H7hste] 24
A wokst 3 2000rpmellA] 587 9AlE
gjsto] AEFAE AAT F RNAzol® 50044
£ ¥ lysisE wWi7kA &3 o] £F
e chloroform(CHCly) 50uE 7}t
F 15%7 EFch A2l 1587 WA
3t 3 13,000rpmelld QA EE ZT o
348t  2-propanol
2008t TEFEY 5 WA 51 AL

=3

)

ANEE e F 80% EtOHZE FAsty 33T
vacuum pump®lA] ZAZ3te RNAE FZ3
ot %3 RNAL DEPCE A3$ 20
o] FHl =9 heating block 75TelA]
E8/dst A7) F first strand cDNA A oll
AL-g-8Fl ot

® RT-PCR

A H A} (reverse transcription) ¥H&
H] ¥ total RNA 3ugs 75TColA 58 F¢ W
AA71a, olel 25w 10mM dNTPs mix, 1

flo
S

o

¢  random sequence hexanucleotides
(25pmole/25u8), RNA inhibitor24 1uf
RNase inhibitor (20U/xl), 1pf 100mM
DTT, 4.508 5XRT buffer (150mM

Tris—HCIl, pH 8.3, 375mM KCl, 15mM
MgCl)E  7F8F % 1m9 M-MLV
RT(200U/p) & vAl 7}3ta DEPC A zl€l
FHTEA AFT FI7F 20wt HEE S
o} o] 20we] wrg EFAE F AL
2000rpmel| A 5&3+ 94 HAAeo 37C &
2Fz2oA 60% E HFSA|A first—strand
cDNAE #4338 g, 95Tl 58 Fok W

Aste] M-MLV RTE E843 Al & 3
‘do] &= ¥ cDNAE PCRell AHg3klth

@ cDNA PCR

PCR& Primus 96 Legal PCR system%
o] g3t F3 st v o] FAdH 32
cDNAE F¥og AM&sty, FHo o
primer+ interleukin—148 (IL—-148), IL-6,
Tumor necrosis factor(TNF)—a, APP,
AChE, 783 G3PDHE ZZ317] ¢shol
sense primer(20pmole/8) 2}  antisense
primer (20pmole/w) & E35Hste} 1S 718}
A, GAl 3t 2.5mM dNTPs, 3ul 10XPCR
buffer (100mM Tris—HCI, pH 8.3, 500mM
KCl, 15mM MgCl2), 1#8l3 0.18¢f Taq
polymerase (5U/d) & 715 o5 AF 79
b 30wt HES  BATHTE 7RI
pre—denaturation(95°C, 5%), denaturation(9
5C), annealing(55C, 1%), elongation(7
2T, 1) 253] Al3E FH post—elongationS
72CoNA 32 FUe 2L E PCRE 3%
tt. Z PCR products® 20u® 1.2%
agarose gelol loadingd}e] 120V ZZAA
208 A7195E Fste] EA45HH

Oligonucleotide sequence® E7)¥jd-&

gew 2o

@ rat IL-18

sense oligonucleotide
5'-CCTCTTCTTGAGCTTGCAAC-3'
antisense oligonucleotide
5'-AGCCCATGAGTTCCATTCAC-3'

® rat IL-6

sense oligonucleotide
5'-GACTGATGTTGTTGACAGCCACTG-3'
antisense oligonucleotide
5'-TAGCCACTCCTTCTGTGACTCTAACT
_3‘
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© rat TNF—a

sense oligonucleotide
5'-AGCGTGACTGAACTCAGATTGTTAG-3
antisense oligonucleotide
5'-GTCACAGTTTTCAGCTGTATAGGG—3'

@ rat APP

sense oligonucleotide
5'-TCTTTGCTCAGCGACTTA-3
antisense oligonucleotide
5'-GTCACAGGTCTGAGCATCT-3

® rat AChE

sense oligonucleotide
5'-TCTTTGCTCAGCGACTTA-3'
antisense oligonucleotide
5'—-GTCACAGGTCTGAGCATCT-3'

® rat G3PDH

sense oligonucleotide
5'-ACCACAGTCCATGCCATCAC-3
antisense oligonucleotide
5'—-TCCACCACCCTGTTGCTGTA-3

PCR product®] & Windows 1D main
program= ©]&3&e] #H1gk(height; HDO®E

5439w,

3) PC—12 A9 AChE activity &%
2 APP9] western blot ¥4

(1) AXAY d9d =%

PC—12 MEFo) HEHEI WHEHE F%
E(100ug/m, 10pg/mt)-& Hzlskal 1AIZE %
CT-105(20 M) & riL—1 8 (100ng/md) &
2427t Al wokE & A EA lysate® Lol
AChE activity® F43Ith AEXA lysate®
A7) 9Ete] 50w lysis  HEE
{Tris—HC1(200mM, pH 8.0), 150mM NaCl,
0.5%(v/v) Nonidet P—40, 0.1mM EGTA,

A3 X M 17 H 1E 2006 -

1mM  PMSF, 0.lmM DTT, 10ug/m
leupetin} & 33 & AolA 309 WS
sty 587 dAEelst] AFEA lysated @
o] Bradford @AYoz cwag Aeksio]
50ug e 2 ZA skl

(2) AChE activity =7

A3 sodium
chloride solution 0.2m¢3 &390t} Zr tube

o] 3.0m{ water, nitrophenol solution 2uf,

lysate® labeling® %

acetylcholine chloride solution 0.2m¢-5 %4 7}3f
At} 5% T acetylcholine chioride solutions
Mgk & AzHE JFs] 7)Fste] 25T TRl
A 30%-7t incubationrZl § ELISA reader®
420melA &2 =S FAs0

(3) APP9] western blot &4

A EZ lysate(B0ug) & 12% SDS—-PAGE gel
of A3 PDVF membraneo] Ao]AFth 2%
BSA®E 2A17F blockingdt ¥ anti—human APP
Aelsted 4T A

anti—mouse  Ig

antibody &
overnightAlZtt. 183
HRP—conjugated secondary Ab$} WHEAIZI &
ECL-Hybond film©.2 immunoblottings d}o]

Aag.

N-—terminal

4) BA° 2% AD WeHl A mHE 719H
=4

(1) AD ¥ 87 29 Ax 9 719y 574

@ C57BL/6 4% 2] Hippocampusel BA
4

BAOxM)E Fulste MHE ethyl ether
2 w5t stereotaxic frameol] 1A T A4
7 H9 ¥RE sk 1 o AD WH
A 2Rge wE7] fse] BAQ0xME
Hippocampusell  Fg=d, 2 AXe
bregma(F7HE  AZFA) A caudal(ZH)
1.2mn, midline®llA right® 0.7mm, 183 %9
o] zlo] 1.1mmE microinjector? injection
speed 0.1x¢/min? total volume 0.5¢£9] &7
o7 Fgqch. gA Fol Bd AHAE IF
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2 9% A 2% F, tacrine §7(10mg/ke)
W B Fold(216meg/ke) W WWHEHE F
AT (576mg/ke) &2 TEII 149 13 85 ¢
BT%o sgith

@ AD #e A7 mdo 7198 3
Morris water maze® 7] 90cmo] L
o7} oF 30cm&l £2E F&o] 28T F%
21385 A3, 2 <bell AFHI Lz
= 270l 10eme! 93 platformS A A
o]t} Morris water mazed|A 1547t 1Y
18] 8¢5 A] 30% o)ulo] poololA] platform©
2 St AFAE AEEd

¥R AF 10vt2lE 8 To® §e gz
T, tacrine 99 (10mg/kg), HAEE FoF
(216mg/ke) P IHEHEHE T (576me/ke) 2

BHAL, AL 6047 14 13 48 F
%} platformel] 22+ HHEZFAL AXGF T
BA(1OpM)ZE ADZE #2389t

BA10pM) A 2% F5E AD WH B
oAl X&2 02 tacrine (10mg/kg), FAMIE (216
mg/kg) R LEHEIE (576me/ke) & FoIEhAA
439} 8F Fo] AD 2 AHAE Morris water
mazeo] ¥ wig}® ¥ 1, VIDEOTRACKOSZ
AES #2310 videotrack software® 24
33l Tt (Fig. 2).

oy me Rl

i 30 ale

Fig 2. Photograph of water maze of pA-induced AD

5) BAC o5 HAE 4

(1) Anti-CD14 SAdFAE ol &d A4
¥ 9] microglial cell ¥

87k} WG FEE (216meg/ke) ¥ AT
B FEE(B76me/kg) Fo7F £59 AD B
B A FAES 91 HE AD S 23
D-PBSE AHst A& &2 x4 OE -]
@3t & conical tube(15m)el ¥
1400rpmell Al 587 AN Est, tubedd
RPMI1640%& ¥l 37C COz w714 24|
ZF =9F wjekst ¥ 0.5% trypsin—0.2%
EDTAZ 713t & 3083 A% wieksisich
ok & PBSE °F 23] 1500rpmellA] ¥HE
g3t AT T anti-CD14 GAdFAE ¢
I Sl 1AIRE wiketsich. 33 QAtekE
Al A a4z A" § CELLection'™ Pan
anti—mouse IgG—beads® CD14"
2]k & cell release buffer® microglial
cell¥t 73431},

(2)  Microglial
cytokines ¥4

X A% microglial cell’& ice—cold FACS
#5844 (0.05% BSA, 0.02% sodium
azaide in PBS) %% 33 FAstz, FACS &
A 2849 FEO AAAFELNC2%
paraformaldehyde) & X
A 158 wAY. 1A F O AEs
ice—cold FACS @5gHeq FAHsta,
permeabilization &% 4(0.1% saponin,
0.05% sodium azide) 2.2 Y24 15&7F
ARy = FITC—anti-1L—1 8 ¢}
FITC-anti—-TNF—-ae & 30%3F d&ol4 H)
okatith. w9k & permeabilization &E Y
o2 33 A8 MEE FACS &Z&90
E AL X microglial cell] IL-18%
TNF-e 9 2EFE [FHAZIF BEA7IZ
CellQuest Z2ZIHE o] &3t FA3A

(3) HAZEU A= (MDA) 57
TBAZ A2 Suematsu 52 4% ule}

celld ¥

cell proinflammatory
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clean test tubeel ¥ zZ2 HEN 200UE ¥
1, 8.1% Sodium dodesyl sulfate(SDS)
solution 225% 7}8te] 5% %9 vortex
mixer 2 mixing® . 20% acetic acid 1.5mé
& 7vetz a8la 754 SFFE 23 bsec.
F9t vortex mixer® mixing®dt. 1.2%
thiobarbituric acid solutiong ZZre 1ml¥
tubel] B3}, clean dry marble® coverdt
% 30%-7F water bathelAd #9vh 18w
A2 A 3083 coolingdt I 3000rpmel]
Al 2087 AA EEste] e A3el A
Els

e
L3l9et 532nmeld FHTE 54

o o

U ©

[e}
AD §¥AHAE BT F TR
1

_‘[:_
Bourgko g wWiAZ 9 gl AE HE
Aol A dgo] AL & brain matrix s
ol g3t 2me FAR A21 2% TTC &9

3

%42 Michael® W'V oz S¥sigrt. 3
go IaNUAnNe A / STy + (A /
STy + (As / STy) + (Ag / STolelal, A
= AR YEebd " WA ST A7
section(2mm) 2]  HA Wz, BHe 9
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wmys T LR AEREAE A 2
7 mLFCY AE&S gzl vlsl 200us/
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200ug/mbel  ILIEmEEAE Fode  OF
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(Fig. 3).
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Fig. 3. Cytotoxicity effects of CMT and SCMT on mLFCs.

mLFCs were pretreated with various concentration CMT and SCMT. The results
are expressed the mean+S.0. Statistically significant value compared with controf
group data by T test{+p<0.05, *+p<0.01, #+p<0.001).
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HE7E gl ey, 400ug/mee] B Fold
< 715%6.5(@%Z ZAaHAT  400pg/me,
200pg/me e ILEHERYE 0 FATe A7t
68.624.9(%), 46.8x7.6(®oE ZrAHY
o} (Fig. 4)
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Fig. 4. Cytotoxicity effects of CMT and SCMT on rat PC—12 cefl fine.

Rat pheochromocytoma cell line{PC-12) were pretreated with various
concentration CMT and SCMT. The results are expressed the mean+S.0.
Statistically significant value compared with control group data by T test(*p<0.05,
«+p<0.01, +»=p<0.001).

3) PC—12 AEFo] & CT-1059]
AT A

CT-105% PC—12 AXEFof 72X7F =<
At o] AEES BAT A3, hRFol
Hls]l  20pM, 10uM, 5uM, 1uM 2]
CT-105 572 2 wgr A, 804 M,
40 FoATE A 40.0+1.4(%),
79.53.7(%)E FaHC FE gEFHo
AEZ=AE JeRlit(Fig. 5).
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Fig. 5. Cytotoxicity of recombinant CT-105 in PC~12 cel line.

Rat pheochromoacytoma cell line(PC-12) were pretreated with 1 mM, 5 mM, 10
mM. 20 mM. 40 mM, and 80 mM of CT-105 for 72 h. The results are cxpressed the
meantS.D. Statistically significant value compared with control group data by T
test(+p<0.05, *+p<0.01, +++p<0.001).

2. PC-12 Ml 39 APP, AChES # XX}
wsl ofH &7}

PC-12 AZF2 APP &z 4dS @

3 A3, CT-1058 rIL-18%S g3t

F70] 136(Ht)AH B3], 100ug/mé, 10pg/mé
V7

2omh

o WS A T AT 747
56(Ht), 117(Hveolgla, ifrlmgs 34
T3 A¥dFe zZhz 17(Hy), 78(HOE o}
R o] #x)skA A= AT(Fig. 6).

AChE #3# 2#de& #a3s 2y, gz
o] 45(Ht)¢1d dlall, 100ue/me, 10xg/mee} I
e A Fod APFS 77 20(HY,
25(HO o2, Wflanigss A4 Fofs A
A7 Ztzt 21(Hy), 30HD) o2 e 3
o] dAsA dAHAG (Fig. 7).

Fig. 6. Inhibitory effects of CMT and SCMT on APP mRNA expression in PC-12 cell
cultures after treatment with CT-105 plus rll. —1b.

Rat pheochromocytoma cell iine(PC-12) were pretreated wit various
concentration SCMT (100, 10mg/ml) in the presence CT-105(20mM) plus
recombinent IL -1b(100ng/ml) for 6 h. APP mRNA express were measured RT -PCR
Amplified obesity mRNA PCR products were electrophoresed on 1.2% agarose gel
and internal control(b -actin) and the analysis(Ht) was used to 1D -density program
PC-1? cell line media(A}). CT-104% 20mM plus recombinent IL.-1h
100na/mi Control(B), CMY 100mg/mi(C). CMT J0mg/mi(D), SCMT 100mg/mi(F).
SCMT 10mg/ml(F) and 100bp DNA marker(M). The gene expression were observed
APP mRNA expression, and internal control(G3PDH) in PC12 cell line.
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Fig. 7. Inhibitory effects of CMT and SCMT on AChE mRNA expression in PC-12 ccll
cultures after treatment with C1-105 plus rlL-1b.

Rat pheochromocytoma cell line(PC-12) were pretreated wit various
concentration SCMT (100, 10mg/ml) in the presence CT-105(20mM) plus
recombinent IL-1b(100ng/ml) for 6 h. AChE mRNA express were measured RT-
PCR. Amplified obesity mRNA PCR products were electrophoresed on 1.2%
agarose gel and internal control(b-actin) and the analysis(Ht) was used to 1D
density program. PC-12 cell line media(A), C1-105 20mM plus recombinent iL-1b
100 ng/ml Caontrol(B). CMT 100mg/mi(C), CMT 10mg/mi(0). SCMT 100mg/mli(E).
SCMT 10mg/ml{F) and 100bp DNA marker(M). The gene expression were observed
AChE mRNA expression. and internal control(G3POH) in PC12 celt line

3. PC-12 M Z32| AChE activity<}
APP2] utal ol 53

1) AChE activity &4 &%

PC—12 MEF|A 2] AChE activity® =
st 43, CT-105% riL-148%S At
2] 100.0£8.6(%)<Ud vl 100ue/me,
10pg/me) BEIAES g7 STt T2
68.4+9.5(%), 87.5£5.9(%) 1%, 100ug/
ml, 10pg/mée] WHAMEMES A FoAg 2
7¥7F 54.317.6(%), 76.6E8.2(%) % 100ug/
mEPJ Wy Sl 100gg/mé, 10pg/mle)

D Fo33ela 24 9lE AChE
Ax a2 HArH(Fig. 8).
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Fig. B. Effect of CMT and SCM1 on the AChE activity in CT-105 plus ril-1b
stimulated PC-12 cells,

Rat pheochromocytoma cell line(PC-12) were pretreated with various
concentration CM1 and SCMT(100, 10mg/ml) in the presence C1~105(20mM) plus
riL- 1b{300ng/ml) for 24 h. The: lysate(100mi.ng/ml) were measured using AChE
diagnostic kits. The other methods for assay were performed as described in
Matorials and Mainoas. Normal was not treated, CT- 105 plus Il -1b was control.
CT-105 plus rll ~1b + CMT and SCMT(100mg/ml), and CT-105 plus riL.—1h + CMT
and SCMT{10mg/ml). Statistically significant value compared with CT-105 plus rlL~
1b control group data by T test(*p<0.05, #+p<0.01, *++p<0.001)

2] APPE Western
blot& Fsl &## 7, CT-1058 riL-1
BRtE i%al:l thz 7ol Blel 100ug/ml, 10ug
/) HAW ;= lJ_lﬁ IS S Fojg o
oA} APP #3o] o

f
G ]
rufu_t

A= At (Fig. 9).

Fig. 9. Suppression effect of CMT and SCMT on the APP in PC-12 stimulated CT-
105 plus rlL-1b by Westem blot analysis.

Rat pheochromocytoma cell ine(PC-12) were pretreated with various
concentration CMT and SCMT in the presence CT-105(20mM) plus rll
1b{100ng/ml} for 24 h, APP expression was measured by immune Western blot
assay. Cell lysate(50mg/lane) were separated by SDS-polyacryamide gel
electrophoresis and then transterred POVF membranes. RPMI-1640 media contr
was not treated(A). CT-105 20mM plus recombinent It~ 1b 100ng/mi Controi(B).
CMT 100 ma/mi(C), CMT 10ma/mi(D), SCMT 100mg/mlI(E), SCMT 10ma/mit).
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4. BAR 7w & AD Hef Y3 of ojst
214 ZE ol H3

1) Stop—through latency &34 vehd
7199 ZE A4 &3

BEWEGS LEBRRE F9 45 39 8F %
stop—through latency S ##&3 A3, MHE &
o7 Z+7 56.4%+8.5(sec), 39.8%E7.7(sec),
WAERREE Fo972> 474 50.2+7.2(sec),
30.2+6.8(sec) Z, WHE FAT 8F ¥ Wz
WS 592 459 8F FolA dxzTel uvlsl
T4 e Azt @EE B (Fig. 10).
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Fig. 10. Effects of CMT and SCMT on the bA-induced Alzheimer's mice of
impairment of learing and memory in the stop—through type Morris water maze test.

C57BLI6 mice were orally administered of CMT and SCMT or Tacrine . HCI and
the acquisition training trial continued once a day for 60 days. The Stop-
VIDEOTRACKING was initiated at 4 week and 8 week after orally administered of
CMT(216mg/kg) and SCMT(576wg/kg) the retention trial was carried out after day 7
after the acquisition training trial{pre—training) and injected bA-induced mice.
Control, bA-induced Alzheimer's mice: Tacrine(10sg/kg £.0); CMT(216ag/kg 0.0}
SCMT(576ma/kg p.0). Stop-though latency each time the animal enters an area, the
entries counter for this area is incremented by one. Stalistically significant value
compared with bA-induced Alzheimer's mice group(Control) data by T
test(+p<0.05, ++p<0.01, »++p<0.001).

2) Distance movement—through latency
ZA A vebd 7198 2E oA 23

eFE Fo § distance movement—

through latency® ##st Ax [T

WEBEE TS 47§ Z
1127+£176(cem), 646121 (m)E 2Tl

vl A EE FATAMT 94 e A
g9 G422 By, 8F o= HHEH W
#wHEHE  Fo9F° 472 608E140(cm),
363+t76(cm) & dixTol wld 2F F4
RE A EFS JER T (Fig. 11).
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Fig. 11. Effects of CMT and SCMT on the bA-induced Alzheimer's mice of spatial
working memory deficits in the distance movement-through type Morris waler maze

test.

C57BL/6 mice were orally administered of CMT and SCMT or Tacrine HCl and
the acquisition taining trial continued once a day for 60 days. The Stop-
VIDEOTRACKING was initiated at 4 week and B week after orally administered of
CMT(216ma/ka) and SCMT(576ag/kg) the retention trial was carried out after day 7
after the acquisition training trial(pre-training) and injected bA-induced mice.
Control. bA-induced Alzheimer's mice: Tacrine(10sa/kg p.0): CMT(216sgfka p.o):
SCMT(576g/kg ©.0). Lardist this is the total distance(in cm) covered by the animal
in large movement. and Smidist this is total distance covered by the animal in small
movement. Statistically significant value compared with bA-induced Alzheimer's
mice group(Control) data by T test(*p<0.05, ++p<0.01. +++p<0.001).
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1) Microglial cellelAd 9 IL-18 2d ¢
A &

Microglial celldld9) IL-158 Z4dS #&
& Az, gAE Hel FAT dixTol
75.9%£8.1(%), Tacrine® F98 Sz
o] 50.4%t7.6%), ML LEHEAE FoAL
& Z+7t 53.6£5.3(%), 42.716.4(%)E Y4
gy, g zFY AFEFlA EF FA4

SI7 o] oA = thHFig. 12).
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Fig. 12. Effect of CMT and SCMT on the IL-1b activity on the brain CD14+cells in
bA -Alzheimer's disease mice modet.

C57BL/6 mice were orally administered of CMT(216sg/kg), SCMT(576eg/kg)
and tacrine(10ag/kg) for 60 days. continued once a day for 60 days. IL-1b activity
measured by FACScalibur., number of CD14 positive cells in the mouse brain of
control and the groups were submitted during the stereotaxic procedures o bA-
induced Alzheimer's disease model. Statistically significant value compared with
bA-induced Alzheimer's mice group(Control) data by T test(+p<0.05, «*p<0.01,
+++p<0.001).
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2) Microglial cellel4 8] TNF—o¢ 2 <
A #®

Microglial celielAd 2] TNF—-o« 23d& @
Zst AR, pAE Mol FTUT U=
89.5+6.3(%), Tacrine® Fo3 XA
°] 68.4F+5.0(%), HWHL (LARPYE T
< A7 65.3£4.8(%), 52.3X5.6(%) =
ey A ETI A¥ el EF fAA
QA LHo] A=A (Fig. 13).
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Fig. 13. Effect of CMT and SCMT on the TNF-a activity on the brain CD14+cells in
bA-Alzheimer's disease mice model.

CH7BL/E mice were orally administered of CMT{216sg/kg), SCMT(576eg/kg)
and tacrine(10ag/kg) for 60 days. continued once a day for 60 days, TNF-a
activity measured by FACScalibur., number of CD14 positive cells in the mouse
brain of control and the groups were submitted during the stereotaxic procedures
to bA-induced Alzheimer's disease model. Statistically significant value compared

with bA-induced Alzheimer's mice group(Control) data by T test(*p<0.05, +*p<0.01,

+=+p<0.001)

) HEA MY AP A E (MDA) o] 7
e 9%
ZAoM e MDA @& @#Est 47, gAE
Hel  F8 olxFo]  62.858.7(pg/my),
Tacrine® Foit oFAdujz+o] 35.3%6.3(pg/
ng), WHBA LAEEE Fdde 4D
38.4=6.6(pg/mg), 27.0=5.0(pg/mg) 22 YE}
W BB S LAEBENGES S S AT
A 11 3ol JA A (Fig. 14).
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Fig. 14, Effect of CMI" and SCMT on the malondialdehyde value in the brain tissue in
bA-Alzheimer’s disease mice model,

C57BL{6 mice were orally administered of CMT(216sg/kg). SCMT(576ag/ka)
and tacrine{10ng/kag) for 60 days. Malondialdehyde(MDA) value were MDA-TBA
activity measured by spectrophotometry, Tissue in the mouse brain of control and
the groups were submitted during the stereotaxic procedures to bA-induced
Alzheimer's disease model. Statistically significant value compared with bA—
induced Alzheimer's mice group(Control) data by T test(+p<0.05, »»p<0.01,
*++p<0.001),

6. PAZ F=EH AD Wel 43 =X
sig avlof olxle 23

2
lo

AD ®E A3 ¥z §E 7]
3 Ay, dizdoA e A7)7F A
vl s BB, \LAREE ST E
QA FAaE T (Fig. 15, 16).
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Fig. 15. Effect of CMT and SCMT on the infarct size of bA-Alzheimer's disease mic

odel.

C578L/6 mice were orally administered of CMT(216sg/kg), SCMT(576rg/kg)
and tacrine( 10sg/kg) for 60 days. Normal, C57BL/6 mice was not treated. Control
pA-induced Alzheimer's mice. Cerebral infarction is visualized by 2,3,5-triphenyl-
2H-tetrazolium chloride and then expressed as a percentage of the total area of
the LV myocardium that was at risk(see Methods for details). Statistically significal
value compared with BA-induced Alzheimer's mice group(Controf) data by T
test(+p<0.05, »*p<0.01. «++p<0.001).
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Fig.16. Effect of CMT and SCMT on the coronal section of bA-Alzhewmer's disease
mice model.

C57BL/6 mice were orally administered of CMT(216ma/kg), SCMT(576sg/kg)
and tacrine(10ng/kg) for 60 days. Normal, C57BL/6 mice was not treated. Control,
BA-induced Alzheimer's mice. Cerebral infarction is visualized by 2.3, 5-triphenyl-
2H-tetrazolium chioride Normal tissues are stained as strong red color. Infarcted
area is not stained as white color which localizes at cerebral cortices and
caudoputamen, Infarction is widely distributed through 6-12 mm from frontal pole.
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CT-105 Fo7& & W37t 9, 80uM,
40ueM  FATS 4E 40.0%1.4(%),
79.5+t3.7(® 2 A, AXTEAS Yehfo
(Fig. 5), °oI% PC-12 MEZFE A==z 7
AY M= 20uM FEY CT-105F% F=2
Aest712 s

ADel WX B 2 uABEEEe &
£ dolr 1z PC-12 MEF] 20xM]
CT-1059 100ng/me rIL-18& A&
T 4 9 TR G D LB
(100pg/me, 10pg/me) S 24413 F<t A5}
o]Z #FIFoTHN APP, AChE Az 43
of mA = AAANRE HAes).

PC—12 M52 APP, AChE &3 &8
< #FF A, CT-1059 rIL-18%E A
gt dizTol wis] MG U LWERERS
7 o APl BF ddo] g
t} (Fig. 6, 7).

PC-12 MEF NEXAAdW Ao AChE &
A= APPE FA37] st 20pxMY
CT-105% 100ng/me rIL-18& A3t
H AZ 08 T2 BB U LEERNEE
24212 Bt XEdte] #F3 Ay, AChE &
ATE CT-1058 rIL-18%8 AHast gz
0] 100.0+£8.6(%) 1 H Bld) 100ug/me ) B
% 2R 100pg/mé, 10pg/mé \LWERE A3
& 47t 68.4%£9.5(%), 54.3£7.6(%),
76.6£8.2(B)E F94 = AChE A=
g4 a3E BAY(Fig. 8).

APP¥ Western blot& %3] F3 s =),
CT-105% rIL-18%2 Hg thzTol

3 100pg/mé, 10pg/mie} HAWIE 2 (LARAR
B A FAg APl QA 2HE B
SH(Fig. 9).

Morris water maze A= F&Y ¥
3 7198 AAE A8 A EE, ¥3
ol9le] “AMES FAEI AL FHol A
.ol BEo] FHel gl 9AEE AMEE
7198te 7Y, & FUAEAVNEE 5H
Roz¥® o] Myg o]gdte) pAR FE

AD WHE] AF o dist HeAE L LATER
B 71998 74E dAaRE SAH
e 9 WWEEEE 59 457 F9 8F
% stop—through latency® ##3 23}, B
My AL 47 56.418.5(sec),
39.8£7.7(sec)® WHEBE AIFLS 77
50.2%+7.2(sec), 30.2%6.8(sec)Z 8F %
g AETH, 457 § 2 8F F WLiAEEY
B AT dizTel vld] /249 e Al
7+l ¢%& B (Fig. 10), 7198 ZHe o
& AAaHt 5 ¢ F UM, HHe=
st distance movement—through
latencyE &S A3, WHE dITFS 45
Fe 8F Fel ZZ+ 1127x176(cm),
608+t140(cm), WHNEHE AFYTS T
646+121(cm), 363*76(cm)o2 8F %
A AQTH, 457 & U 85 5 LAY
B APTeA dizded vlE fFA4d e A
g 955 vEh F $5% FEH A%

& 4 AA(Fig. 11).

BAZ =¥ AD WH AF 9 #HW Hx
o9 proinflammatory cytokines? 4%
IL-15 8AEE #2T A3, ATl e
BAE Heo|l F43t dixToA e F7HEAL
b A¥FAME a1 Z2do] ZAF A (Fig.
12), TNF—a AL
AE Yo FY T FUiegioy Ay
T 1 gdo] xS & F Ao (Fig.
13).
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Ao FHarsyh dojutd wre) R 9§
Ao WETt dojgoEn AR E Row
oA QO 2y mEZEgeld] 714
a ZF zFAE=  Superoxide
Catalase, Glutathione Peroxidase,
Glutathione Reductase % AIZAEHA
(Oxidative stress)ofl gt SFAIStE AE 0]
EAE7) WEol Fd FHlE Azl BeA)
oA A7l AtA ARFCRG e ol AR
o Wol¥e fAFIL g1, nFAHer F
7Vebe Ata AfEidzoly ROSY AAE
Astel 2 Aol FUEAU P BT EobX
= Z1AE B g E4E dAE ¥

v ARl BEstA A" - Hab
3} (lipid peroxide) 9] 444 & = AR ES
BlEolRog A, MAANT B )
At oz N AAge] YESE JlEg A
sty #abstel #HFE AHEQ lipofuscin %4,
AE T &S 7HARA HY, 25 A
2E FA wEd. aa Afez® ROS
= A W 92 JEx BRE AbgAl g AR
of FeollA MEe Ao 71 A
FE X e FezE A v A A
(malonedialdehyde, MDA)2] #AL wid7]
(CHp) Y 4 A3 IAE F2F BE FE3

AUz E zZt= ROS7F PUFASH w33 o
2o, g5 27 (peroxyl radical) 2
=] thy ©AlY A wgeE Pty
A g FEAND £ Y
oy wjZF o B Aol AD #HE A
N Mz MDAY *& =A% An
of vl3l FEEHY 2 LAHEEGE T3
oA froldtAl AastRSE & ¢ Ut
(Fig. 14).

T AD WHH AFHEY xR Y 2
718 #Est A7 BAE Hel FAE dixT
of vlal A¥FL KA A HES At
ZrolA (Fig. 15, 16), Mg 2 (LiEIEH O
BAR ¥ HxAo HIYHE NAste

Dismutase,

(R W Iy )

3
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RO 2 VERTE

01”94 ARE FT 2E EeE DL g
gL PC-12 MEFA4 APP, AChE #
A 2}-9) %‘?iﬂr AChE® activity, APPS) &
S Ao, AR FEH AD WHH A
HArdo] ™3 Morris water maze® F3
stop—through fatency, distance
movement—through latency ZAo)A $-2
3 e N9y AX 2RE vERan =%
BAZR ®E®  AD HH *ME%‘J
microglial cellof A proinflammatory
cytokines?®! IL-18, TNF-e¢ & @&
AR, H2A MDA # #9484 e
A23%E JEgUgew, W29 HP4HE
MAdshe Aoz Vel

T EHE 2 WRBERESY &3S v
Sto] B, PC—-12 AEF 4—1-4 in vitro @
T & Aol HolAdx: UgoY, BA
Z A58 AD HY AFe diz 199 73H
oA, microglial cellelA IL-18, TNF-e@
9 oA, MDA %A, 818 37 ZAA T
Me 25 iaEgge] B v3) -+3
%2 Hgow B3| microglial cellofA]
IL-18, TNF~¢ Z& x|, MDA #Z4, 3
| a7 A & ol A <
acetylcholine ®#| A A2 FDAY %?l%
ol Al AR E= A UETQ tacrine#
FAHeE aAE e e Ao BAFHJ.

utebA HEERG 2 WEBEBRES fAY] #o
A microglial cell® proinflammatory
cytokines? 3¢l #d ZoR QlF okrld
& 9= ADS, choline’d AAAMEL Hild
o8 ob7lElE 719 E ZHO st A A
AR &¢dE Y& Ao ydHA, FF
ket 71l i A9 ADel & W%
2 LEEAGS 94A &gl i 9t
A &H 0 F o|FolRol & AR AlRHCL

ol 12
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AL FFe BRY AW BeR e FEL
A9k, 2.

1. BEoE3 LAEESS PC-12 AEFY 3.

APP, AChE #Ax 2IdE& oA 39
o

2. G LEEALLS PC-12 AlXFe
AEA dMAoM AChE activity$
APP ¥8& A3

3. BED LHEEFBS Morris water

mazes S3t stop—through latency, 4,

distance movement—through latency
EAQAA T4 e 719" A &
45 ey, £3) (LAREAL-S JH

BRO G35 anE Hrh 5.

4. BB LERBEWGS HE HxF A
IL-18, TNF-a ¥ ¢d7 MDA %
AABHR L, F38] LABEEBS EHE
o ¢35 a3 BT

5. WUIET LARRBE HxAd Y
1% %94 QA ALSNRT, 53
AMYBS BMMBET FES &I
B,

ole dz u|Fo] Hol MEISI L%k
U5 ADY] s} Xgo AMEE & S

ALR FdHy AgE Jde] dFd A7 7.

AD A gl oA HEEEI LEEHBS] ¢
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