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Abstract

Objective @ This research investigates the effect of the CMT and MCMT on Alzheimer’s
disease.

Methods :@ The effects of the CMT and MCMT extract 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, GFAP, CD68 abd CD1lb; (5) the infarction area of
the hippocampus in Alzheimer’s diseased mice induced with BA were investigated.

Results

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

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

3. For the CMT and MCMT extract 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.

® 53217, MY : 33
DAXK : O[ME T B MOl THE 621 WA HMHE F& Morshuye

= oS

Tol © 041-521-7575 Fax : 041-521-7005 E-mail : 7575np@dju.ac.kr

Fiig

_37_



- BES KB EMYR0| CT105% BAZ T8 Alzheimer's Disease #i% 2 Ao} njxji= &3 -

Alzheimer’s disease induced by BA.
PC-12 cells.

Conclusions
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4. The CMT and MCMT extract suppressed the over-expression of IL-1B, TNF-a, MDA,
GFAP, CD68 abd CD11bCD68/GFAP, in the mice with Alzheimer’s disease induced by BA.
5. The CMT and MCMT extract reduced the infarction area of hippocampus with

6. The MCMT showed more excellent effects than CMT in the every experiments except
. These results suggest that the CMT and MCMT extract may be effective
for the prevention and treatment of Alzheimer's disease. Investigation into the clinical use of

the CMT and MCMT extract for Alzheimer’s disease is suggested for future research.

ChongMyungTang(CMT), ChongMyungTang added Hibiscus syriacus(tMCMT),
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Morris water maze® &3 FAsg o,

AUBAR FE®E AD WEH AFH) HAZEE
A8ted,  Microglial cellelX el 1L-14,
TNF—-a @3 HzAore] Ad7Atsie
(MDA), GFAP, CD683} CD11b9 ga A%
T, HERAY P WEs #FE u)
T e ARE A7) B1Es blojn),

Mrooie o

O. ¥k 2 Stk

1. A=

1 Ajek 9 717]
A2k Z Cholinesterase kit, Tris—HCl, NaCl,
LPS, triphenyltetrazolium chloride (TTC),

Nonidet P—-40, Ethyleneglycol—bis{g
—aminoethyl ether), leupetin,
N.N,N' N'—tetraacetic acid(EGTA),
phenylmethylsulfonyl fluoride (PMSEF),
pL—dithiothreitol(DTT), Diethyl
pyrocarbonate (DEPC), chloroform, RPMI
1640 Wik, isopropanol,  ethidium
bromide (EtBr), Dulbecco's phosphate
buffered saline(D—PBS), formaldehyde,

polyacrylamide, magnesium chloride (MgCls)
T SigmarH(U.S.A) AlE& AHE319l 29, Taq.
DNase, RNase, 83
triphosphate (ANTP) =

polymerase,

Deoxynucleotide

TaKaRasAl(Japan) &g, Moloey Murine
Leukemia Virus Reverse
Transcriptase M—MLV RT) 9 RNase
inhibitor= PromegaAl(U.S.A) A &2,

RNAzol’t= Tel-TestAHU.S.A)AE2L, fetal
HycloneAH(U.S.A.) A
, Agarosei FMCAHU.S. A A &S

B —amyloid peptide (Calbiochem,

bovine serum(FBS)&
FE 181
AHS-31SL L

H 173 M 1& 2006 -

U.S.A), anti—CD14 (Pharmingen, U.S.A.),
anti—-mouse  IgG—-bead(Dynal, U.S.A)),
anti—IL-18% anti—TNF- ¢ (Pharmingen,
U.S.A), 1831 anti—CD44—PE (Pharmingen,
U.S.A), anti—CD68 —FITC (Pharmingen,
U.S.A), anti—CD11b—FITC (Pharmingen,

U.S.A), anti—-GFAP-FITC
U.S.A)), anti—mouse Ig HRP-conjugated
secondary Ab(1:4000, Amersham, U.S.A.) &}
ECL—-Hybond film(Amersham, U.S.A.), 7 ¢
AFEL E5 9 daE ARSI

7171 spectrophotometer (Shimazue, Japan),

(Pharmingen,

AR 7 (stdH8 Korea), Bio—freezer
(Sanyo, Japan), dgF27] (dS,
DWT-1800T, Korea), & 2574 % (Rotary

evaporator, BUCHI B—480, Switzerland), &
A 71%7) (Freeze dryer, EYELA FDU-540,

Japan), histidine affinity column(Invitrogen.

U.S.A.), plate shaker(Lab—Line, U.S.A.),
stereotaxic frame (Adamec, U.S.A),
CELLection Pan anti—mouse

IgG—bead(Dynal, U.S.A.), brain matrix (ASI
U.S.A), Primus 96
system (MWG Biotech.,
Germany), ice—maker (8] 18 Korea), ELISA
device, U.S.A), CO;
U.S.A), Cytometry(BD,

Microscope (Nikon, Japan),

instruments, Warren, MI.,

thermocycler

leader (Molecular
incubator (Lepco,
U.S.A),
microtome (Serotec.,
VIDEOTRACK (animal

behaviour

Cooling
U.S.A),
and human being
analysis system, Viewpoint,
France) % homogenizer (OMNI, US.A) 9 A

2 Agsad

B
A9 BALB/cAAE 540 3ol 7 A olA
oo}:
o
M
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olgl, z3¥ 8.0%°ls, Z . ;9
0.4%0°1%, 41%EAL, Korea) &t & 83 #
vkl AR 22122CE A% fAS 254
T AEA A AEAZ F Ao ARE-3)
At

3) <A

2 Ay AL -3 g (ChongMyungTang
CMD) 9 A4 CREgE) Ye 7%

MR AL KM R (MokGuenP1ChongMyung
Tang, MCMT) & MG KiEE 20gS 7}y
@ R0z oA fAYSL ¥4 A
TAE & A8t ARgeich A9 152 W)
47 &8 427 P

Prescription of ChongMyungTang{(CMT)
& MokGuenPiChongMyung Tang(MCMT)

wEL t® s owARl g
Bk Hoelen 12 12
BE Polygalae Radix 12 12
BEH Acori graminei Rhizoma 12 12
AR Hibiscus syriacus 0 20
Total amount 36g 569

4) AN xA
AU (362) T AEEBIEHIE (56g) o =5
1,300m-5 7hete] dgFZE7)oAM 3AIZE
FZ9g KIMTEXZ 13] o3
FHAZ FF351, o8 gA
o] &3ty & HAXF FekrE
deep—freezer(—84 Troll Bast 5, A
Jofl Q3 FE& g4sto] AE3Ho

2. ME wy

i

D Ax=sd 54

(1) AEujef

mLFCi= BALB/c 32 A4 #x2E cool
D—-PBS®E 33] M3 3 22 240 7 dristy
conical tube(15me) ol ¥l 1400rpmellA 587F
G282 8l1, tubeo] RPMI 1640{containing
collagenase A(bmg/mé, BM, Indianapoilis, IN,
U.S.A.) %} DNase type I (0.15mg/m¢, Sigma,
U.S.A), 10°U/me,
streptomycin 10mg/mé, amphotericin B 25ug/
m)}E ¥ 37C COz v 7]A 2413 &<t
wjokalAct. thAl 0.5% trypsin—0.2% EDTAS
HA7bst & 3087 AE wigstdch Wik
D-PBSZ ¢ 23} 1500rpmoll A 94dE2s &
RPMI 1640—10% FBSell 15 &<t thA] wljof
SR 179 & 0.5% trypsin—0.2% EDTAZ
mLFCE #als}e] RPMI 1640-5% FBS ufjFeH
o 10°cells/m ¥ =2 Z30] 96 wells plated]
S D

PC—12(rat adrenal pheochromocytoma,
ATCC, CRL1721) AMXEZ=SE Dulbecco's
modified Eagle's medium(DMEM) ¢} 10% %
d33% 5% SEHloF dFo®  wigen
THP—1 (acute monocytes(ATCC TIB-202;
American Type Culture Collection, Rockville,
MD, U.S.A) AEZFoX = DMEMel 10% -$-Hi
ot g4, penicillin (100U/mf),
streptomycin{100gg/ml) &322 10peg/mLe)
gentamycin®o] ¥ kAol 95% air/5% CO»
A 37°C wieFriel A weFstalch

(2) CT-105 EA

CT-105% E. colelA &d F A3 43
APP 105 otv|xAHS coding st 415719

nucleotidesel] %t primer® A %31, open

antibiotics (penicillin

reading frame©] @ %% Bam HI siteE 4

Fooh PC-12 A& LPSE A3t #4
g FETHY transcription—
polymerase chain reaction(RT—-PCR)& &
3 415 base pairs FEZ3Ih. FEH AH

reverse
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% Bam HIZ A8+ insert® &8l 6 xhis
tags Zt= pRSET B vector® Bam HI site

of 49lstn T7 promoter® FFL WE=E
WS Elsiiith. dojzl wd WEE E
cofi BL21 strainol4] &4 Agstgy, o=
Az duld gatel Abgstict. WE o] &
EE ImM IPTGZ 3A17F B Alsste] 9
st E coliE 853Gtk ol E colic

freeze—thawd 33 WHE3sle] AZE HEGZ
1. DNase® RNaseZ #2slit 3000rpmel
A 1087 dA R A FHE Ax
W gelgs At dojn A
histidine affinity columng A}Fg-3le] 15
APPS CT-105% <31tk (Table 1).

Table 1. Construction of pRSET-CT105

Bam HI
Flb : b-geatggatisgagatoteggaagty
gagatctcggaagtg
E I S E V

aagatggatgcagaatictgacatgaticaggat trgaagtociccateaaaaactagtg
1921 aagatggatgcagaatteggacatgatteaggatttgaagtecgecatcaaaaactggty
KMDAETFGHDSGFEVRHQKTLTV

1981 ttctttgetgaagatgtgggttegaacaaaggegecateateggacteatggtgggegge
FFAEDVGSNIEKGAIIGLMVGEGSEG

2041 gttgtcatagcaaccgtgattgtcatcaccetggtgatgttgaagaagaaacagtacaca
VVIATVIVITLVYVMLEKIKEKXQYT

2101 tccatccatcatggegtggtggaggtegacgeegecgtgaccecagaggagegecatete
S T HHGVVEVDAAVTEPETETRHTL

OH-ggttgaatgitcaagaaactegiitacyte
2161 tccaagatgcagcagaacggatatgagaatccaacttacaagttctttgagcaaatgcag
S KMQQNGYENSTP FFEQMAQ

Bam HI
ttgattodtaidtacg-b

2221 aac-

~CAANTOCAGAACTAACCT .+ |
ey gt S T PR B PR

3) BA(1~40)
B AL Calbiochem 3]Atef|A] F3Fwkol AD ¥
B AFEdE nENUT, &
o3 2o (Fig.1).

RES TR

A 73 H 15 2006 -

H~Asp—-Ala—Glu—Phe-Gly-His—Asp—Ser—-Gly—Phe—-Glu-
Val-Arg~His—GIn—-Lys~Leu—Val-Phe-Phe—-Ala—Glu-Asp
—Val-Gly-Ser-Asn-Lys—Gly—Ala-lle~lle-Gly~Leu—Met
—Val-Gly-Gly~Val-Val-0H

Fig 1. Sequence of BA(1~40).

(4) N EEA (cytotoxicity) 4
AZ=A =49HLE SRB assayH'P S oF
& AFste] A¥o Abgsigivh. mLFCs
PC-12 M23E 37T, 5% CO; incubatorel
Al ZA# AL Trypsin—EDTA £9°¢7 ©hel
AFEZ0] HEZ dojuia, AZE 2.0x10"
96 wells plateel] #F8ta 37T,

o HEZ
w74 2AZE MFER F

0

5% COAENY
TEHE = A TS 252 (400ug/nl, 200
wg/mb, 100ug/mé, 50ug/mb, 10pg/ml, 1ug/mb)
B} CT-105FFEE 80uM, 40 M, 204

M, 10gM, 5¢M, 1gM)ZE 72X T+ A
g3t Wit TR T dAigES Hlu
D-PBSZ 23 M=t 4 welldl 50%

TCA (trichloroacetic acid)& 50uS 7131
LAIZE & 4T BAEUY. O F S/HFE
53 MAs S well plated F7] FolA A
Z3J k. SRB(0.4%/1% acetic acid) &9
S 100m/well2 7tsta Ao 3087 o
Mtk a8)al 0.1% acetic acid §Ho 7
oF 43 MHd, vy ¥V FolA Hxstz
10mM Tris Base® 100ut/wellZ E3|AIH
t}. o] plate® plate shakerolA] 3.5speed®
58-7F shaking®tx ELISA leaderol*] 540m
oAl FFEE FAAh

2) PC—12 AXFo)A2 FxA wra B4
(1) PC—12 NEF)A4 2 FEA T
PC-12 AIFLE 24 wells plated] 2x10°

ALE 27 ¥

B8 3 12A17F ol $-Hlo}
g3 A3 DMEMA witst 5 eSS A
HREHE 25 OOug/mﬁ 10ug/m e =
T2 Artsta CT—-105(20 2z M) &8}

A7 ¥
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rIL—14 (100ng/mt) & A 2ste] 5A17F F<h
FA| kst

(2) 4= 448 74

@ RNA F%

® PC-12 AXF9 THP-1 AXFE= W
BY AMEIEAYE FZ2E(100us/md, 10ug/
ne) 2 A2t 1A & CT-105(20 e M),
rIL—-18 (100ng/m) &+ LPS(2ug/ml)Z Z+7}+
o welldll Hriste]  24A7F  wjokst
2000rpmellA 587 @Rt A&
AAE F RNAzol® 5004E 21 lysis
y7bA] EFEgch o] EFF RE{Ad
chloroform(CHCl3) 50mE 3H7Ms & 15%
7t TR, dgol 1587 X% &
13,000rpmolx] A& 2s & <F 200109
JE NS 348t 2—propanol 2008t T
T HH3) EET Ao 1587
sich. oAl 13,000rpmelA €

¥ 80% EtOHE <FAstzn 387
vacuum pump®l|A] AZF3le] RNAE %3}
%tk %3 RNAL DEPCE Aad 20
o] ZHF =9 heating block 75TeiA
E8A3t A7l & first strand ¢cDNA 34 o)

o

o plob ofj
o gt 2

Al
L=

RS

% of off

"4

o e

AHg-3Fd ot

@ RT-PCR

9 M A} (reverse transcription) RS F
H]E total RNA 3ugg 75ColA] 58 Z9k ¥

AA713, olof 254 10mM dNTPs mix, 1
7 random sequence
(25pmole/2548), RNA inhibitorEA] 1ul
RNase inhibitor (20U/ut), 1xf 100mM
DTT, 4.5s 5XRT  buffer(150mM
Tris—HCI, pH 8.3, 375mM KCl, 15mM
MgCl)E  7FeF &, 1w M-MLV
RT(200U/p) E ©A] 7kt DEPC AHzlg
THTFEA T F97 207t HEE S
thoo] 20ue] RS EFAS F AL
2000rpmellA 5x7F 44 HAst 37C &
=5z 608 FQ WRSAA first—strand

hexanucleotides

e

cDNAE 48 v, 95CeA 58 ¢ ¥
&) M—-MLV RTE 843 A1 *
dol ¢5 g cDNAE PCRell AMg-3kaich.

® cDNA PCR

PCR& Primus 96 Legal PCR system<
ol g3t Fagtrt, Wkg-2 oln] I3 3]
cDNAE FHog gstn, o o
primers interleukin—148 (IL—-148), IL-6,
Tumor necrosis factor(TNF)—a, APP,
AChE, GFAP 181 G3PDHE $Zs3l7] 9
3k sense primer (20pmole/ut) £}
antisense primer (20pmole/f) & EE3d}o] 1
wZE 7veta, thAl 3wl 2.5mM dNTPs, 3¢
10XPCR buffer(100mM Tris—HCl, pH
8.3, 500mM KCl, 15mM MgCl2), 83
0.18¢f Taq polymerase(GU/pl) E 713 o
= #HZF F97t 30wt HES E

u

Za s

ST =
s ik pre—denaturation (95T, 58,
denaturation(95C), annealing(55T, 1¥%),

elongation(72C, 1¥)& 253 AIgsE H
post—elongation® 72TCelA 3# Zqke) %
7222 PCRE 33ttt 2+ PCR productse
20%  1.2% agarose gelol loadings}ted
120 V. zZelA 2083t A719%E E3to
A8kt
Oligonucleotide
o5 2
® rat IL-18
sense oligonucleotide
5'-CCTCTTCTTGAGCTTGCAAC-3'
antisense oligonucleotide
5'-AGCCCATGAGTTCCATTCAC-3'

sequence® F7|ujd&

® 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® %<2 Windows 1D main
programe ©]-§3to] # 14k (height: H) %
433l

= jud
=4 9

3) AChE 84 % western blot

(1) A 9ud =%

PC—12 ATl BHIST KLU >
ZZ(100pg/m, 10pg/md)& X3t 1A%
T CT-10520M$ rIL-15 (100ng/md)
24Xt FA] Wikt & MIEA lysateE
¥o] AChE #AHEE FHAsAx
lysate® 7] {3td 5009 lysis HEEN
{Tris—HC1(200mM; pH 8.0), 150mM
NaCl, 0.5%(v/v) Nonidet P-40, 0.1lmM

EGTA, ImM PMSF, 0.1mM DTT, 10gs/ml

mlm

A3

HO7A M 1E 2006 -

50ugo.% %% -

(2) AChE A% 27

AEA lysate®  labeldt & sodium
solution 0.2m¢} Egatdct. Z

tubeol 3.0m¢ water, nitrophenol solution 2

chloride

mé, acetylcholine chloride solution 0.2mé-&
H7pskeivk. 58 % acetylcholine chloride
solutiong H7Fet & A& H &3] 7] Fsto
25C xollAd 3087 WA F
reader® 420mefd EJT 8 FAIG O

(3) APPY] western blot &4

ME lysate(50pg)E 12% SDS—-PAGE
gelol A3 PDVF membraneel #oJAIZch
2% BSAZ 2417k blocking st <
anti—human APP N-—terminal antibody%
#glgted 4TolA  overnightA|FH T, 183
anti~mouse Ig HRP-conjugated
secondary Ab&} WHEAl7l 3 ECL-Hybond
< sho BT

y

film©. 2 immunoblottin

AH w2 7)o

(1) AD tﬂp;ﬂ /lgﬂ,] md Az g 7] =

@ C57BL/6 A# 9 hippocampus®l ZA
4

BA10xM)E =Hl8ta AFHE ketamine
7 xylazine2 & 7333 stereotaxic frame
of nA% F AH H HFE AT
I ok AD HE AF 2dS wE7] fsky
BA1OLM)E Fl3h=d,

=
=4

hippocampus®]|

7 YAE bregma(FAE  AZE) A
caudal (1 28]Z) 2% 1.2mm, midline®llA right
2 0.7m, 283 ZTHA o] 1.lmZE

microinjector®] injection speed 0.1g8/min
9} total volume 05409 ZAOZE £3H34
o gA Folel B AFHE e TRE
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F 24 %, kM UFF9 tacrine £ 7 (10mg
/kg) T HEERE S0l (216mg/ke) B OARME I
WiH FAL (576mg/kg) &2 TR 1Y 15
8F FUA BTFA

@ AD #H 3F2 7199 &4

Morris water maze® 2o 90cmo]L
Fol7b ¢F 30cmel FEE F20] 28T F
EZES 2/34% A, 1 <ol AHAN &9
Z 4 e FA] 10me) ¥9%F platforme
A% Aol Morris water mazeolA 14
13] A 30% olUlell poololAl platform©.
2 g7te AFAE AEEd

AdE AFH 109tEE § o= I gz
T, tacrine FolT (10mg/kg), BAMIE FoIF
(216mg/kg) W AKEEEHELE Fo37(576mg/
ke) O 2 R/, A% 604 1Y 13 <
2 o9 platformo] 22+ ME2IFZHS A
Algt %, BA(10xM)E ADE H93kgich

AD HH BHAANA A£4H 22 tacrine (10mg
/kg), BEBIE (216mg/ke) R AR RHEHINE (576
ng/kg) & FoIstHA] 459 8F Fof AD f&
AHAZE Morris water maze®] & vla]® 4
i, VIDEOTRACKSZ dFg& #aAsn
videotrack software® #43}%t}(Fig. 2).

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

5) BAel 2t HAE A

(1) Anti-CD14 ©L&IAE ol&d AH
= 2] microglial cell ¥&

8] HEMEG FEE (216me/ke) & AR
% %5 (576mg/kg) F7F FEH AD
Hey A =S 43 HE Ad o
3] D-PBSE AAHsSith braing ZH2
o2 AG3 F conical tube(15me)e°l
1400rpmollA  5¥zt B3, tube©
RPMI1640& Y3 37T COz Wd7lolA 24
7+ E¢F uwjekd F 0.5% trypsin—0.2%
EDTAE #H71s & 308 A% wigsisddh
ok & PBSZ ¢F 23] 1500rpmollA Q4+
23l A3 F anti-CD14 GLFAE
I dgolA 1A wjeketit. 33] AAate
A2 dsz MA® F CELLection™
anti—mouse [gG—beads® CD14" cell® &
23t & cell release bufferZ microglial
cell’F XA3TH

(2) Microglial cell Y] proinflammatory
cytokines ¥4

Z A% microglial cell2 ice—cold FACS
HFEM(0.05% BSA, 0.02% sodium
azaide in PBS)2.2 33 FAst1, FACS €&
ZEH 284t FTH JANAFT RN (2%
paraformaldehyde) & ¥ £3t 3 g2
A 15¥ At 1Y F
ice—cold FACS &ZF&Hog FA3L,
permeabilization HZF=EN(0.1%
0.05% sodium azide) 22 Gl 1583t
FITC—anti-IL—1 8
FITC—anti—TNF— o & 3087 d&oA )
okslgitt. wlek 3 permeabilization LN
o2 33 A%l MEE FACS g#58d0
2 42 ¥ microglial celld] IL-18%
TNF-a 9 2dZs /FAZEF FA7=
CellQuest T2 13-& o} &3ty E459

(3) H=AY AFAHdstE F5H (MDAS

)

o4l ‘-},1 B\o
2 B

ofl o

Pan

saponin,

YA F
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TBAZ AL Suematsu 59 $H¥el upep
clean test tube°] HZ7 HEA 2005 ¥
1, 8.1% Sodium dodesyl sulfate(SDS)
solution 225uE 7F8l] 5% HE9F vortex
mixerZ mixing® . 20% acetic acid 1.5ml

S 7ttt 75 FRTE 93 5% ¢
vortex mixer % e, 1.2%

ZFzk el ImeH
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%, 30¥Xt water bathellA #%ch 28w
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T
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FBS+RPMI1640)& 93X 37T  shaker
(1800rpm, 20) wiF7]|ollA wjst & A5
2 th}‘:_ tﬂ-tgog 4§] u}i%}c} 0401%]
HA X BHAS 1% FBSSY FACS 9%&9
of Yo #elstsit. "ﬂﬂg AL ACK&
Hg Helste) AAFE AASD 4CAA #H
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PE—anti—CD44, FITC—anti—-GFAP,
FITC—anti—CD68, FITC—-anti—CD11lbS ¥
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A
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1) mLFC$t PC-12 MEF
AR o] A 254

ol B

g 9 KGR AMEXsAdE 54
s A, mLFCe AE&2 HulE 400ps/mt,
200pg/me] AEFE 7 60.416.1(%),
75.3£5.4(%), K¥EZEYE 400ug/mt, 200
pg/med  AEFS 44 42.0£7.3(%),

68.41t52(%)E TiFTol vF FAiaEgoH,
100ug/ml, 50pe/ml, 10ug/ml, lpg/mee] ABVTF
AME EF 80% ol AEES U
o}

PC-12 AEFo] AEE A UL 400
rg/nk, 200ug/mt 2] AT 7zt
66.0£5.2(%), 75.3%7.3(%), KHE:ZHAE
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400pg/md,  200pg/mee]  AHFL 7tz
62.8+5.5(%), 72.6%x6.1(%)Z ZF 1)
& ZAEHRom, 100pg/ml, 50ug/me, 10ug/
ne, 1pg/mee] AP FANE BF 80% ol
BEES YR (Fig. 3, 4).
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Fig.3. Cytotoxicity effects of CMT and MCMT extract on mLFCs.
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Fig.4. Cytotoxicity effects of CMT and MCMT extract on PC-12 Cell.
mLFCs and PC-12 Cell line were pretreated with various concentration CMT and
MCMT extract. The results are expressed the meantS.E(N=6). Statistically
significant value compared with control group data by T test
(+p<0.05, *+p<0.01, +++p<0.001),

2) PC—12 AxFo Uidt CT-1059 A=
=4
CT-105% PC—-12 AXEF] Azt T A
ETEE B A, 2T vlE 80uM,

40uM  BATEE 47 40.0%1.4(%),
79.513.7(%) 2 ZAHYLY, 20u4M, 104
M, 52M, 1xzM8 CT-105 HH97L EF
80% ©]4e] AE&E velisit (Fig. 5).
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Fig.5. Cytotoxicity of CT105 in PC-12 cell.

PC-12 cell line were pretreated with 1uM, 5pM. 10uM, 20uM, 40 uM, and B0uM of
CT105 for 72h, The results are expressed the meantS.E (N=6). Statistically
significant value compared with control group data by T test
(«p<0.05, #+p<0.01, #++p<0.001),

2. PC-12 M £% 2| APP, AChEQ ®& X}
= H g

=
re
R

PC-12 Al®x59 APP #3A w3 e #3F
3 Az djzgol 136(H) QH wsl, S
100pg/m, 10pg/m2] AP TS 47z 56 (HY),
117 (Ht), KHEEFAEE 100ug/me, 10pg/mLo]
AP FL Ztz 40(HY), 94HDZE EFlA
o] AA S A (Fig. 6).

AChE #3A #dg ##st 45, djzro)
45(Hp) el el vlsl, FA8E 100uxg/me, 10upg/mio]
A"EFL Z4zZF 20(Ht), 26(HD, AEEZIEMAL
100ug/mé, 10pg/meel AFFL 237 18(HY),
28(HYE EFolA A=A (Fig. 7).
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Fig.6. Inhibitory effects of CMT and MCMT extract on AP mRNA expression in PC-
12 cell cultures after treatment with CT105 plus riL—18.

Rat pheochromocytoma celt line(PC-12) were pretreated wit various concentration
CMT and MCMT extract(100, 10sg/nt) in the presence CT105(20 uM) plus
recombinent IL-18(100ng/né) for 6h. APP mRNA express were measured RT-PCR
Ampiified 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 tine media(A). CT105 20uM plus recombinent IL-1p 100ng/né
Control(B). CMT 100xg/me(C), CMT 10zu/me(D). MCMT 100ug/mé(E). MCMT 10sg{ng
(F) and 100bp ONA marker (M). The gene expression were observed APP mRNA
expression. and internal control (G3PDH) in PCI12 cell line.

D E F
+

1108 plus
IL-1R

Fig.7. Inhibitory eftects of CMT and MCMT extract on AChE mRNA
expression In PC-12 celt cultures after freatment with CT105 pius rit—15.
Rat pheochromocytoma celt line(PC-12) were pretreated wit various
concentration CMT and MCMT extract(100, 10/2/m) in the presence
CT105(20 w\M) plus recorabinent IL-18{100ng/™) for 6h. AChE mRNA
express weis measured RT-PCR. Amplified obesity mRNA PCR products
were electrophoresed on 1.2% agarose get and internal control(B-actin)
and the analysis(H1) was used to 1D-density program. PC-12 cell line
medialAy, CT10% 20uM plus recombinent IL-1B 100ng/m¢ Control{B), CMT
1004/m(C). CMT 10/&/mE(D), MCMT 100m/me(L), MCMT 104/mé(F) and
100bp DNA marker (M), The gene expression were observed ACHE mBNA
expression, and internal control (G3PDH) in PCI2 celi line.

3. PC-12 M F 2| AChE activity2}
APPS] w3l odH g

1) AChE activity A &3}

PC—12 AHxZFoAe AChE activitys =73
& As CT-1059 rIL-189-% g3 gz
o] 100.0£8.6(%)Qdl v, B 100us/

Ll
me, 10pg/mie] ABFL 2+ 68.419.5(%),

| NZF A B3 A

CH7A A 13 2006 -

87.515.9(%), AMEHEAE 100ge/n, 10ug/
nle] AT 7Vt 43.4%6.6(%), 75.4£7.2(%))
2 I8 10pg/mee) AETE Ase Eror wd
o] %94 A AAHAHTig. 8).
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CMT(pgmly  MCMT (ug/mi)

Fig 8. Inhibitory effects of CMT and MCMT exdract on the ACKE activity in PC-12 cell
PC-12 cell line were pretreated with various concentration CMT and MCMT extract(100, 10
gind) in the presence CT105(20uM) plus riL-1B(100ng/a€) for 24h. The lysate(100xt, xg/nt)
were measured using  ACHE diagnostic kits {Sigma). The other methods for assay
were performed as described in Materials and Methods. Media was not treated, CT105 plus
fL-1b was control, CT105 plus rlL-1b + CMT and MCMT(100k/at). and CT105 plus ri-1p
+ CMT and MCMT{1 Deg/nd). Statistically significant value compared with CT1054 plus rL-1b
control group data by T test {+p<0.05, ++p<0.01, +++p<0.001)

2) APPS] g AA &
PC—-12 HEZF14 9 APPE Western blots
23 g&Zs A3, CT-105% rIL-18%E
22} et thzTol B8} 100uxg/md, 10ug/mie)

Fig.9. Suppression effects of CMT and MCMT on APP in PC-12 celf by Westem blot
analysis .

PC-12 cell line were pretreated with various concentration CMT and MCMT extract
in the presence CT105(20uM) plus rit~1p (100 ng/me) for 24h. APP expression was
measured by immune Western blot assay. Cell lysate(50sg/lane) were separated by
SDS-polyacryamide gel electrophoresis and then transterred POVF membranes.
RPMI-1640 media control was not treated(A). CT105 20:M plus recombinent IL-18
100ng/mé Control(B). CMT 100ka/mé(C), CMT 10p9/ne(D). MCMT 100xg/m2(E),
MCMT 10 wg/ut(F)
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1) Stop—through latency 3|4 JEMS
7199 7E oA a3

oFE Fo 45 F9 8F ¥ stop—through
latency® @&t AT, BB 97 747
56.41+8.5(sec.), 39.8%£7.7(sec.) Az
Wk FATES ZAZ 45.4%59(sec)),
28.4+6.8(sec)2 EF Uz H& @
< B (Fig. 10).
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Fig.10. Effects of CMT and MCMT extract on the p-induced Alzheimer's mice of
impairment of leamning and memory in the stop—through type Morris water maze test.
C578L/6 mice were orally administered of CMT and MCMT extract or Tacrine.HCI
and the acquisition taining trial continued once a day for 60 days. The Stop-
VIDEOTRACKING was initiated at 4 week and 8 week after orally administered of
CMT(216 ng/kg) and MCMT(576ng/kg) the relention trial was carried out after day 7
after the acquisition training tral{pre~training) and injected 8A-induced mice. Data
represent means+S.E(N=10). Control, BA-induced Alzheimer's mice: Tacrine (10sg
/kg . p.o): CMT(216 sa/kg p.0): MCMT (576 sg/kg p.o). Stop-though latency each
time the animal enters an area, the entries counter for this area is incremented by
one. Statistically significant value d with pA-induced Alzheimer's mice
group (Control) data by T test (+p<0.05, ++p<0.01, «*+p<0.001).

2) Distance movement—through latency
SA4A vebd 7198 ZE dA 5y

GE Fo 43 F9l 8F ¥ distance
movement—through latency® &3 A3}
G 5499 #4724 1127+176(cem),
608+ 140(cm) AMEHEHYE F97 247
633*=145(em), 34789 (emE EF UxET
of vla) A @¢&& Bh(Fig. 1.
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Fig.11. Effects of CMT and MCMT extract on the p-induced Alzheimer's mice of
impairment of learning and memory in the distance movement-through type Morris
waler maze test.

C57BL/6 mice were orally administered of CMT and MCMT extract or Tacrine HCI
and the acquisition taining trial continued once a day {or 60days. The Stop-
VIDEOTRACKING was initiated at 4 week and 8 week after orally administered of
CMT(216mg/kg) and MCMT(576sg/kg) the retention trial was carried out after day 7
after the acquisition training trial{pre~training) and injected pA-induced mice. Data
represent means+S.E(N=10), Control, A-induced Alzheimer's mice: Tacrine(10sg
Ikg. p.o): CMT(216mg/kg p.o): MCMT(576mg/kg p.o). 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. Data (Lardist plus Smidist)
represent means+ S.E(N=10}. Statistically significant value compared with BA-
induced Aizheimer's mice group(Control) data by T test (»p<0.05, =+p<0 01,
*++p<0.001).

5 BAZ 7 E AD HHl M4F o XAz
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Microglial celleld 2] IL-148 #3d& B
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(Fig. 12).
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Fig.12_ Fffects of Intracellular staining of IL-1p activity on the brain CD14+cels in
PA-Alzheimer discase mouse model wilh or without by the: administration of CMT
and MCMT extract.

CH7BL/E mice were orally administered of CMT(218mg/kg). MCMT (576ma/kg) and
tacrine(10mag/kg, p.o) for 60days. continued once a day for B0days. IL-1p 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 pA-
induced Alzheimer's disease model. Data represent means+S F(N=3) Statistically
significant value compared with A-induced Alzheimer's mice group({Control, CT)
data by T test(+p<0.05, ++p<0.01, «++p<0.001)
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Fig.13. Effects of Intraceliutar staining of TNF—a activity on the brain CD14+cells in
PA-Alheimer disease mouse model with or without by the administration of CMT
and MCMT extract.

C57BL/6 mice were orally administered of CMT(218ma/kg), MCMT (576mag/kg) and
tacrine(10mg/kg, p.o) for 60days. continued once a day for 60days. 1 NF-g 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 Aizheimer's disease model. Data represent means+ S E(N=3). Statistically
significant value compared with BA~-induced Alzheimer's mice group(Control, CT)
data by T test(*p<0.05, «=p<0,01, »++p<0.001)

3) HzxzF oA g

ZA e MDAS ¢kg B
o] 62.81:8.7(pg/ng), Tacrined &=
35.316.3(pg/mg), BARAE Foidt

M3 55 x|

A IArE e (MDA) &F

40 Qo

THT7HE M 1S 2006 -

2  38.4%6.6(pg/mg), AREELEHE JFoAiLe
22.2%4.7(pg/ng) 2 YEIY AE7AN FI4 Y
A wrdo] oA H A (Fig. 14).
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Fig. 14. Cffect of CMT and MCMT extract on the malondialdehyde value in the brain
tissue in BA-Alzheimer disease mouse model.

C578L/6 mice were orally administered of CMT(216mg/kg), MCMT (576mg/kg) and
tacrine(10ma/ky. p.o) for 60 days. Malondialdehyde (MDA) value were MDA-TBA
activity imeasured by spectrophotometry, Tissue(mg) in the mouse brain of control
and the groups were submitted during the stereotaxic procedures to BA-induced
Alzheimer's disease modet. Data represent means=S.E (N=3). Statistically
significant value compared with pA-induced Alzheimer's mice group(Control) data
by T test(*p<0.05, #»p<0.01, *+*p<0.001)
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v stk (Fig. 16).
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Fig.15. Effects of CMT and MCMT extract on the percentage of GFAP-pated cells in
BA-Alzheimer disease mouse model.

C578L/6 mice were orally administered of CMT(216ma/kg). MCMT (576ma/kg) and
tacrine(10mg/kg. p.o) for 60 days. After 8 weeks, mouse brain cells(5x 105 cell/ml)
were isolated, and the brain cells were washed twice and analyzed by flow
cytometer, number of CD14 positive celts in the mouse brain of control and the
graups were submitted during the stereotaxic procedures to pA-induced
Alzheimer's disease model. At the end of the experiment, the mice brain CD14+
celts were removed and normal brain cells(A), BA-induced Alzheimer's disease
model control GFAP+(B), and CMT orally administered GFAP+ (C) and MCMT orally
administered GFAP+(D) cell population(%) were measured by analyzed by flow
cytometer.
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Fig.16. Effects of CMT and MCMT extract on the percentage of CDE8 and CD11b-
gated cells in A-Alzheimer disease mouse model.

C578L/6 mice were orally administered of CMT(216mg/kg), MCMT (576mg/kg) and
tacrine(10mg/kg. p.o) for 60 days. After 8 weeks, mouse brain cells(5x105 cell/ml)
were isolated, and the brain cells were washed twice and analyzed by How
cytometer, number of CD14 positive cells in the mouse brain of control and the
groups were submitted during the stereotaxic procedures to pA-induced
Alzheimer's disease model. At the end of the experiment, the mice brain CD14+
cells were removed and normal brain cells(A), pA-induced Alzheimer's disease
model control CDEB+ and CD11b+(B). and CMT orally administered CO68+ and
CD11b+(C) and MCMT orally administered CO68+ and CD11b+(D) cell
population(%) were measured by analyzed by flow cytometer.
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Fig.17 Effects of CMT and MCMT extract on the infarct size of pA-induced
Alzheimer's mice .

C578L/6 mice were orally administered of CMT(216mg/kg. p.o}, MCMT(576mag/kg,
p.0) and tacrine(10 ma/kg. p.o) for 60 days. Normal CS7BL/6 mice was not treated.
Control. pA-induced Alzheimer's mice: Tacrine{10mafkg, p.o). Cerebral infarction
is visualized by 2,3,5-triphenyt-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). Data represent means=S E(N=3). Statistically significant value
compared with §A-induced Alzheimer's mice group {Control) data by T test
(+p<0.05, »+p<0.01, »*»p<0.001)

Fig.18. Effects of CMT and MCMT extract on Lthe coronal section of pA-induced
Alzheimer's mice.

C57BL/6 mice were orally administered of CMT(216 mg/kg, p.o). MCMT{576 mg/kg
p.o) and tacrine(10 mg/kg, p.o) for 60 days. Normal C57BL/6 mice was not treated
Control, BA-induced Alzheimer's mice: Tacrine(10 mo/fkg, p.o). Cerebral infarction
is visualized by 2,3,5-triphenyl-2H-tetrazalittm chloride Normal tissues are stained
as strong red color, Infarcted area is not stained as white color which localizies at
cerebral cortices and caudoputamen, Infarction is widely distributed through 6-12
mm from frontal pole.
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