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A Study of ChongMyungTang(CMT) and HyangbujaChongMyungTang(HCMT)

on Dementia - Extract & Nano Powder Drug types

Young-jin Oh, Bo-kyung Kim
Dept. of Neuropsychiatry, college of oriental medicine, dongeui university

Abstract
Objective : This research aims to investigates the effects of CMT and HCMT on
Dementia. and we also want to know the different effect of CMT, HCMT by drug types.

Methods @ The research is progressed by two types of experiment. one experiment is BV2
microglial cell line treated by LPS in vitro and another experiment is memory deficit mice
induced by scopolamine in vivo.

Results : The CMT and HCMT is effective in BV2 microglial cell line treated by LPS in
vitro and in the serum of the memory deficit mice induced by scopolamine in vivo. But,
there is no significant difference between CMT and HCMT extract&nano powder in
experimental conclusion.

Conclusions : These results suggest that the two drug types of CMT and HCMT may be
effective for the prevention and treatment of Dementia. Investigation into the further study

two drug types of the CMT and HCMT for Dementia is suggested for future research.

Key words : Dementia, ChongMyungTang(CMT), HyangbujaChongMyungTang(HCMT)
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Al ool o 5~10%, 8014101\% 20~30%
A2 Jeds, 1 FoiA  Alzheimer “ s
Disease(AD)7} A sk FHo] 50~60%09]
oz 7% agh,

ADS] wel=

estrogen,

B amyloid peptide(ARB),
apolipoprotein E, presenilin,
oxidants free radicals, €%, Alzo] 293 &
d, ARBRGEA, ARGS9 B 2
AAZE #ojstE Aoz A lon? w9
Microglial celle] H&EAQ B QB2 HEQ ol &
A Fgez #AYsEE, proinflammatory
cytokines?, nitric oxide (NO)*¥ L
prostaglanding Tt} Eu|de ANEEAHE o
otk Mol A7ig T AT

T &, Microglial celld] gA4J3=
anti—inflammatory cytokine® AAEHE=4,
o]F°] ADE] Hol7|AE A&t A7)
BT P90,

Aol 12 FAY 1YY ZEHIEANe
choline’d A74, 53] acetylcholined 24|
7b vk SA7) vekstA AA = i,

Fojstol A iR FAL HE B, SHIm
B, BEIAK, E, BNERAAR, BEAR,
DR, RmRE Fo38 XH3ie, Ao
L WIRBIE, TEMATR, BEHNTTR, GERERLT
o] AMAIE L Y,
U{éi&ﬁm PR Vele
1an =" olel sho iy
] TgE &88 ¢
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o{n H‘l r\‘

fé%’vt Ak
ELNEF N K
ol 71415403 .
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At 2o deAlelE mikel BAR ¢

=

g —r%o}: AR wigE AEsa o
2128 drug delivery system(DDS) okollA]
ADE H3AA F2 F5EF 2FHE ¥
¥ nanotechnology7} 7W#Eo] thdstA &
€53 gle, %Y v APl AT A7
Aate nge Holy

olo FxT WUEBEI HEEMBY AHV)
Ne FMFE mskd FHTHEMBCE Him

CRARe) B AVH ATE AR

in vitro A¥°2% immortalized murine
BV2 microglia AXFoA IL-18, IL-6,
TNF-a, COX-2, NOS-II 9
proinflammatory cytokine mRNA 233}
IL-103% TGF-81%9% anti—inflammatory
cytokine mRNA 2&-& @31, NO, ROS
T EZA3G Y in vivo A8AM BEHESN &F
MriEege] APt & axe zolg
Asstuzr, 4 AW T2 {dxE extract
A% 2 (B -l AEe Ap&-51od
scopolamine S 2 FL3F 71980 E AHEA
oA ¥x u ALT. total
HDL-cholesterol, glucose, uric acid,
acetylcholinesterase (AChE) ol ©xl&= w3
o} g3t

cholesterol,

£ Z#3l3, Moris water mazes

Y e Bt
ol epzte AAE
Hpo o,
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1) Alek g 717
¥ ATl AMg"E Alek £ Cholinesterase
kit(420—-MC, sigma, U.S.A),
Tris—HCI, NaCl,

scopolamine,
Nonidet P-40,

Ethyleneglycol—bis( 8 —aminoethyl ether)
N,N,N',N'—tetraacetic acid(EGTA),
phenylmethylsulfonyl fluo ride (PMSF),
pr.—dithiothreitol(DTT), leupetin, Diethyl
pyrocarbonate (DEPC), chloroform,

RPMI-1640 w99 isopropanol, ethidium
bromide (EtBr),  Dulbecco's
buffered saline (D—PBS),
poly acrylamide, magnesium
chloride MgCl) & Sigmarb(U.S.A) AE L
Abgstgiom Taq polymerase %}
Deoxynucleotide triphosphate (ANTP) &=
TaKaRaA}l(Japan) AEE, AAA R
(Moloey Murine Leukemia Virus Reverse
Transcriptase ; M—-MLV RT)% RNase
PromegaAF(U.S.A)) AEL,
RNAzol’t Tel-TestAH(U.S.A) AEL, &
ol d A (fetal bovine serum)2 HycloneA}
(U.S.A) AES, 1211 Agarosex= FMCA}
(US.A) AFS AREsIGia, 1 9 Aleksd
53 2 48 AREsHh

= ATl AHg-H 717 &
spectrophotometer  (shimazue,

phosphate
formaldehyde,

inhibitor=

Japan),
B—-480,
dryer(EYELA

centrifuge (sigma,

rotary vaccum evaporator (BOchi,
Switzerland),
FDU-540,
U.S.A),

Primus 96
Biotech.,

(Lab—Line,
Korea),

freeze
Japan),
bio—freezer (sanyo, Japan),
system(MWG
Germany), plate shaker
U.S.A.), ice—maker (8] 33
ELISA reader(molecular devices,
U.S.A), % homogenizer (OMNI], U.S.A.),

thermocycler

174 A 15 2006 -

automatic chemical analyzer(Express 550,
Ciba—Corning Co., U.S.AD,
VIDEOTRACK (Animal and human being

behaviour analysis system, Viewpoint,
France), phage contrast
microscopy (Nikon, Japan), flow

cytometer (Becton Dickinson, Co., USA),
Turbo mill(air—flow type mill, ATM-100,

BRI, Korea), 3715 A (air
classification system, ATM—100, A &4,
Korea), Applied Biosystems 7500 Fast
real—Time PCR
Biosystems, USA), flow cytometer(Becton
USA), A&283hsriA”)
(Biochemical analyzer, Express 550) 9}

o

system (Applied

Dickinson, Co.,

2) T
F9e Mtk International
Research(ICR) Al 8% =
oA F9lsted, 1579 Bt AEA B A
SAIZL & AP AFgsHlot
TE  ASAY e

system@#® 22+27C,

Cancer
gy AT

conventional
19 F 1247
200—-300Lux® ZE3ly, 1243+

& Agsgit. AR 1B EY
22.1% OW, &XWJ 8.0% ©l3d

% °l3t, Z4 0.6% ©l
© o])b]', o ob\}', KOREA)Q}- %

3) kA

B Adlo] ALg-3$ JEEA% (ChongMyungTang,
CMT) & AFFAL ChEmE) Ve 7NFor
391, &AW TEARRE (HyangbujaChongMyung
Tang, HCMT)> H#El Fit+ 12gS 7}v]
§ A0F, MAle gAdgn &5ty e
A 7t F Adst AREstelth AW 14
o e &% &% Zoh(Table 1).
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Table 1. Prescription of ChongMyungTang(CMT)
& HyangbujaChongMyungTang(HCMT)

s £ R4 ARG ARl
B&#®  Hoelen 12 12
BT Polygalae Radix 12 12
BE®  Acori graminei Rhizoma 12 12
EMF  Cyperi Rhizoma 0 12

Total amount 36g 48g

4) AR =4

(1 BeE 2
o AN xA

Bk 33 €108 3} FiffFiamE 33 £
F(1449) o FHT 1,300mE 7lete 9% F=
7104 3A1ZE FEFe] @2 A& 3 onslo
ol AN FHAANR ¥, olF W 54

EMTIENE FE2E B

A

=
A27)E o1&t & Axste L FFFEE
< 95 (-84C) BustaA AP L vE=

g At Apg-sHsiTt.

(2) HmE 9
AR A

Ui % (F)IBAgN A=Yz
Rom, AR, EE AEWE EWT A
< AF A% ¥, Pin millg ol &3] AA
Immy &z ZEH3 2, Turbo millelA
H) ¥ (beater) | A&E S 6,750rpmoE  ®33}
ot vEHE NEE FNEFE NN BF

EMTHENE deiYd o

¥ HS(ACWS, air classifying wheel
speed) 5,000~ 7,500rpmo. 2 27| 23F &

ANt JERH S
Al zstgo

o} o] L& MYIBT FKTEEYWE
EEEE W (-84C) BHEHA 400mg/ke
o TER At g

Zh k2 JEE EMehd o5 #
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2. dhH

D Alx=sA =4

(1) AMEvjer

mLFCE BALB/c ®F9 % # =3
cool D—PBSZ 33 AHd & & 7o
A3 ¥ conical tube(15md)el ¥
1,400rpmellA] 5¥-7+ AN EZ S, tubeol
Dulbecco's modified
medium {DMEM ; containing collagenase
A(Smg/m¢, BM, Indianapoilis, IN, U.S.A.),
DNase type I (0.15mg/m¢, Sigma, U.S.A.),
104U/me,
streptomycin 10mg/m¢, amphotericin B 25
pg/m)} & W 37C CO:z ®IF7IoA 2412
<t vieEstsitt. 0.5% trypsin—0.2% EDTA

antibiotics (penicillinm

2 A7ke ¥ 08T AL WS W
3 QueEgUdsFEB)E o 23

1,500rpmellAl fd#ele & DMEM-10%
FBSel 1549 w3 w159 %
0.5% trypsin—0.2% EDTAER mLFCAEZE
=23t DMEM—-5% FBS H]| & o of]
10°cells/mt 52 3o} 96 wells plateo]
skt

BV2 microglial cell(The
murine BVZ cell Tong H.
Joh(Burke Institute, Cornell University,
NY, USA) 2 27FH &7 ol DMEMel 10%
SElo} Yo7 wjeFste] AFel AT

immortalized

line) &

WS SRB assayi?P L ok
HEgste] A¥e] ARSI T mLFC A%
37C, 5% COz WlF7lolA At Z&
Trysin—EDTA £A02 e IS0 HE
2 g, 2.0x10°18 AEE 96 wells
plateo] #5331 wieEr] (37°C, 5% COg oA
2417 wiokst & Mugn s FMTRWE
E2(HE ¥E 200pg/mé, 100peg/ml, 50pg/me,

rr Y

10pg/ml, lpg/ml)S 48A17F Fb A3t
BV2 microglial cell line (1x10°
cells/24wells plate)ol LPS(0.1pg/mb), B
W E TG 352 (100w/mnd) S A
st 7243 Eob BA WAt MUER
Tof wjklE Wil PBSE 23] A8
7zt wellel 50% TCA (trichloroacetic acid)
50uE 7tetm 1AIZE F9b 4T WA F
Z742 53 AH g well plateg: 371
ZFo]x  HAzEATh. SRB(0.4% SRB/1%
acetic acid) £ME& 100ut/well2 7}8baL A
2o 3087 FAsAI 0.1% acetic acid
goMow ok 4753 AFHI g F7] FolA
Az 10mM Tris Base® S3A At ©]
plateZ plate shakerolAl 3.5speed® 537t
shakingdti ELISA reader® 540mellAd &
B2 =459t BV2 microglial cell line
o] e sAel WatE BV2 microglial cell
line (1X10° cells/24well plate) ol LPS(0.1
pg/ud), BARRG Y EFM FHEBAY 22 (100ug/
m)S Alsted, 6A1Zt 7241 FE EA
wjoksle] YAArEw| B oz dassith

2) BV?2
proinflammatory
anti—inflammatory cytokine mRNA 2& ol o
3t Quantitative real—time—PCR ¥4}

(1) eF=A7

BV2 microglial cell line< 24 wells plate®ll
2X10°MZE 747 B58 5 12412 o1 ¢4
o} 3 A3 DMEMu|A| ol A wierst & WS
o FHH RS 52 (100pe/n, 50ug/me, 10
pug/mt)-E H7ska 1A1ZE § LPS 0.1pg/méE A
#ated, 6417 T S wfersisith

(2) Fdx A

O RNA ¥+%

wjokal-e 2 000rpmoiA 587 AAEY 5

zdl s A, 7)o RNAzol” 5005
Wy gad wrix EFedch o] EF

lineell A
cytokine 2

microglial cell
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Aol chloroform(CHCl3) 50E H7Hst
1522t Al EFT o8 A5l 158
WA E & 13,000rpmellA 94 B3
2008) 4FNE 343t 2-propanol 200
we FF T T JHE] EE dSelA
15%7F WA&5it. o8 YAl 13,000rpmell
A 94 ¥3le ¥ 80% EtOHZ Atz 3
E7F vaccum pumpolA A%l RNAES &
Z3+5i ot FE% RNAE diethyl
pyrocarbonate (DEPC)E Az3t 209 =
F°l =9 heating block 75Cel|A E&A
3} Al & first strand cDNA#A o A3}
ATt

@ RT-PCR

S AA(reverse transcription) W& &
H]® total RNA 3pgS DNase I (10U/pf)
2U/tubeE 37T heating blockollA 30%7F
9SS F 75ColA 108 F¢ wAATIT,
olof] 2.5u¢ 10mM dNTPs mix, 1gxf random
sequence hexanucleotides (25pmole/25ut),
RNA inhibitor24] 1gf RNase inhibitor (20
U/, 1gb 100mM DTT, 4.5 5XRT
buffer (250mM Tris—HCl, pH 8.3, 375mM
KCl, 15mM MeCl)E 7kt &, 1m9
M-MLV RT(200U/u) & WAl 7}3til DEPC
A FHFEAN HF B9t 207 9%
= 3ok o] 20 wHE
H 2,000rpmolA 5%7F ¢

© o

2FAE F A2
44
heating block9lA 60% Z<¢F WA
first—strand ¢cDNAE 43 oL, 95CelA
5% ¥ WX st M-MLV RTE E#43}
Al ¥ o] ¢58 cDNAES PCRe AL
33T,
® Real Time Quantitative RT—PCR

Applied
Biosystems 7500 Fast real-Time PCR
systems ©] &3t FHERAT AFA| BT}
Q2 FAFA)EFRR] 1A HE-S SYBR
Green PCR Master mix (ABD) & AMg-3}3l 1,

Real time quantitative PCR-&

o Y2 0|8 xujoN B AT -

internal standard= mouse
glyceraldehyde—-3—phosphate
dehydrogenase (G3PDH)E  A}&3t% 1,

primer? FZE¥ X7} 200nMe] HA ¥ AR
t}. Real time quantitative PCRY Zd2
pre—denaturation< 2min at 50C, 10min 9
4°C, 233 40 cycles2 0.15min at 95C, 1min
at 60CA F#H35 AFTH dxdY
Quantitative PCR& th33 o] AArsty
RQ(relative quantitative)& 433t}

y=x(1+e)n

(x=starting quantity, y=yield,
n=number of cycles, e=efficiency)

A} 2-H primerss 23 Zo}.
@ mouse G3PDH

Forward Primer: 5' TGAAGCAGGCATCTGAGGG 3'
Reverse Primer: 5' CGAAGGTGGAAGAGTGGGAG 3'

® mouse IL-18

Forward Primer: CAACCAACAAGTGATATTCTCCATG
Reverse Primer: GATCCACACTCTCCAGCTGCA

© mouse IL—-6

Forward Primer: 5 TCCAGTTGCCTTCTTGGGAC 3
Reverse Primer: 5' GTGTAATTAAGCCTCCGACTTG 3’

@ mouse TNF—«

Forward Primer:5' CTGTCTACTGAACTTCGGGGTGATCGGTCC 3'
Reverse Primer: 5'ATGAGATAGCAAATCGGCTGACGGTGTGGG 3'

® mouse COX-2

Forward Primer: 5 TCAAGTGGCATAGATGTGGAAGAA 3’
5" TGGCTCTGCAGGATTTTCATG 3

Reverse Primer:

® mouse NOS-II

Forward Primer: GGCAGCCTGTGAGACCTTTG
Reverse Primer: GCATTGGAAGTGAAGCGTTTC

mouse IL-10

Forward Primer: GGTTGCCAAGCCTTATCGGA
Reverse Primer: ACCTGCTCCACTGCCTTGCT

® mouse TGF-241

Forward Primer: TGACGTCACTGGAGTTGTACGG
Reverse Primer: GGTTCATGTCATGGATGGTGC
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GAPDH mRNA
i"SYBR”

L oe

Fig. 1. Dissociation curves(A) and Amplification profiles(B) of
inflammatory substance gene expression in BV2 microglial cell
line.

3) BV2 microglial cell line2] vjoF Atz ol
W IL-18, IL-6, TNF~a AAF =74

BV2 microglial cell lineg A% 39409
subculture (1 X 10%cells/m¢) 3t 96 wells
platec] 2x10° HEZ 7 welld] »F3 ¥
et 43  DMEM  #jgdiom
overnight Al ch HRIET  FH-FIEEAE
(100pg/me) S Agstn 1AL 3 LPSO.1ug/
ml) & Z4z+e] welldl H7EebAch 6417 &
DMEM Hjekio g 7} well& AMAS & A=
& HFA Y HERG Y A TEESE (100us/
nd) & AeJskil 48417 FQ COx £ HjeF
7)ol A sl eFst . Hﬂ‘* TE F AA g
S 2000rpmellA 587F 44 FEa)ste] Aol
& 3FEe) IL-18, IL-6 @ TNF—ae A4
29 ELISAZ =459t ZF welld] AFHY
g2 100#0(1/100 dilution)¥ F3
antibody  cytokine—biotined conjugated
1008 A2lakar 2417 Aol W= st
THAL A H Bkl 2417 F AR olA WA
% 23] washing &% £d907 M3 o
antibody Avidin—HRP conjugated 100ul&
A3t 2A17F AZoflA xS F ohAl A
Astgch. 7)) TMB 718& 1004 &5

kel
T

lo 401'

I

=

st GAaelA 307 A F 10049
stop ¥9E A3t T ELISA reader®

atslx -

H 173 H 12 2006 -
450nmolM FFTE FA AT

4) BV2 microglial cell line wjoF A=l
W Nitric oxide (NO) A= &4

BV2 microglial cell line2 96 wells plate
o 2x10* M¥EZ FF3ATh o 7)o W
o EW TG FEES(100s/m, 50us/md,
10pg/ml) A8t 1A ZF LPS(0.1ug/mb)
2 7bzho] wellell 7bshe] 48417 wiekstsd

ohowjek F8 F A wjekds 2,000rpmel
A R AR 3t AERE 5 &
o 7] o Griess A oF 4o A0.2%

naphthylethylene diamine dihydrochloride
in DWost 49 B(2% sulfonylamide in
5% HsPOHE 112 &3] Agsith. o
Al ek AFE 1005 96 well plateo] &
Fatm &3 £9 100E AHs & ELISA
reader® AFE38lY] 540meld EFEE =4

stk

5|

5) BV2 microglial cell line®] ®]%¥ %3
1 reactive oxygen species(ROS) 2] ¥4
BV2 microglial cell line W& ROSE FA
3t7] ¥sted 24 well plate® ZF wellel
5X10°cells® H7yeta, HAMBT FH FIEM
B =ZE(100pg/me, 10pg/md)E A2lstar 1
17 & LPS(lpg/m)E AT F 37TCelA
48Xz wieksigith Wl 8 $ DCFH-DA
50 ME& A2jsta 52 wjgFsti 23 A
3+ & flow cytometerz AEY ¥FF ROSE

N

6) PC—-12 AMEF A=A
AChE 84 % =54

(D) AxAF 49" »2

PC—-12(rat adrenal pheochromocytoma,
ATCC, CRL1721)
DMEM (Dulbecco's modified Eagle's
medium)ol 10% & B 5% et EH

Shul g o] A 9

AETFE=
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o2 gkt PC—~12 MEFo] HEY
EMFHAEE FEE (100pe/ml, 50ug/me, 10
pg/ml)& A2 1A F AB(10peM)E
24X 7F FA BFS £ cell lysateE ATt

Az G3dE 27 At 50u9 lysis
&% &M {Tris—HCL(200mM, pH8.0),
150mM NaCl, 0.5%(v/v) Nonidet P—40,
0.1mM EGTA, 1mM PMSF, 0.1mM DTT,
10ug/me leupetin}-& £ F AZA 30
2 Wiekstn 5% 44 RBEd F
Bradford @4%*Y oz oazdg Aesio]
50ugo. 2 ZAskaich.

(2) AChE 84 = =34

Cell lysateE labeling® & sodium
chloride solution 0.2m¢¢} &t =z
tube®] water 3.0mé, nitrophenol solution
2.0m¢, acetylcholine chloride solution 0.2mf
< H7Ed. 58 & acetylcholine
chloride solutiong 713 3 AL A F3)
71538ty 25T oA 3087 wjFEAR)
ELISA reader® 420nmelA FHE=E =
sttt

o, o

7) Scopolamine®.E X9 7|98 E A
Ao gAY

(1) & %o 2 scopolamine FA}

1053 ICRA AR 1078l & 1722 3§y
obFd  HeEE A I & B
Galanthamine (3mg/kg, 7.p) & F43 FAY=
T, WG &M IS F3 5 (400ng/ke)
2 G HFEEE U2 (400mng/
ko) & 10 B AT FAH A¥gFoz o
1, scopolamine (Img/kg) & 747 1Y 13
B4 FAF & AZ Aoz d88 Y

(2) I3 AsgEA g3F 54
d4d F ALT., total
HDL—cholesterol, glucose, uric acid F3X]
= ATYAFEYE gl SYsigo

cholesterol,

(3) AChE &4 % %4

AChE @4 E¥E cholinesterase kit2 &%
3l €3 F AChE 4 EE &FH317 4
3oy test tube®t blank tube® FEAIFI,
test tube®l sodium chloride solution(cat.
no. 150-3) 0.2m¢9} serum 0.2mE ¥ &
319t blank tube®t test tubecll 3.0mé

water, nitrophenol solution(cat. No.
420-2) 2mé, acetylcholine chloride
solution 0.2m¢-& #73r}.  acetylcholine

chloride solutiond 713t & A 7HE A 33
7153t 25T FxoiA Ags] 30#1F vk
A7l % ELISA reader 420nmellA S3E&
433t 1 d%E= AA = ABLANK -
ATEST ¥4l 93t} #YE5 FAsAth

8) Scopolamine® FE% 7|98 7E A
Ardel Morris water maze ¥

(1) ¥HE 3t 9 ok E Fof

Ade ICRA AFH 15YUL  Morris
water mazeolA 1Y 13 ¥HEE4E AAS)
%}t Morris water maze®@ 2 7o] 90cm°]
i Fol7b oF 30 FEE F20] 27T
FEEES 2/33E A3, I kel AF &

= 279] 10em 9% ¥ platform

AAg Fzxoltt, 19 13 35 Al ICRA
AF7F 30% oldlel poolelA platformS E
2T7be AHE AEssd. AdE ICRA
AF 10vEE § ToE gt dxd,
Galanthamine %9 (Galanthamine (3mg/kg,
ip)), BB FHiFIRAE S FFE(400mng
/kg p.o), HAWAEG ABY, WG &I
% Yz 2(400mg/kg p.o) AETLLZ F
R o 21497 oFES  Fo3HA
platformell 22 WEFHE AA59ch

2 7199 &

TdH FE Fo7t FRE ICRA AH
scopolamine (1mg/kg) & E7 FAMst 308
Fol water mazeol ICRA BHE 3 vzl

J

oX [
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W9y VIDEQOTRACKS=Z #gF& =

o}Z videotrack software® ¥A135}3ith.

A8t

Fig. 2. Movement of the memory deficit mice induced by
scopolamine in Morris water maze test.

3. &4 +4

AHod 94L& AR meantstandard
deviationdmZ 71&3dct. 2 &+ 9 F994
o ) ] EAHE-A (ANOVA test) 2 3718}

o
A1, p<0.05 FFol4 Duncan test® AFE

Im. B %%

1. BRS 2 FEFEESY MESHA

1) mLFCelA Fa#g 9L F Il
et AZEA

mLFCell tjgr AE5Y Hrtelre FEHE
200, 100, 50, 10, lpg/mt FLAA thEzF ol
ula] z+z 88.1%£4.6, 90.6+2.6, 93.1=4.6,
97.4£3.5, 98.6+t6.5%% YElT}

EYFIEEE 200, 100, 50, 10, lug/ml &
TolA  dixTe wls]  ZF 72.3%4.8,
82.1+3.8, 86.5+5.6, 93.1%4.1,
94.4+5.1%% e
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° 2 Vet (Fig. 3).
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Fig. 3. Cytotoxicity of CMT and HCMT extract on mLFCs.
mLFCs were pretreated with various concentrations of CMT
and HCMT extract. The data (% cytotoxicity) in the Figure are
expressed as the mean = SEM. Comparison between CMT and
HCMT—treated and untreated control groups were analyzed
using ANOVA test(*p<0.05).

2) BV2 microglial cell line®] FEjgz ¥
3o} AXYEE 4

BV2 microglial cell lineo] LPSE A g3}
o] gAIZte] At TS FEA MEVF
WA HxaA A2 84959 FHy wsE
BAI 72412 A Al ME F AR ool

B3 = itk o) vt FH

ey AdT-e AEe FEshd Fx7) v
2 2 fAEg £ 5 JhFig. 4A).
BV2 microglial cell lineoll oigt X554 ¥
7bell M= LPS (0.1pg/mD 2 HEBEE 2 &
TS FZ2E (100 ps/mb) A 7} z%
52.3+10.1, 87.7%£3.2, 83.31t5.0%2 o=
o BlS BaRg, M TG BT 9
A (#p<0.05) & AolE BUtH(Fig. 4B).
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Fig. 4. The effect of CMT and HCMT on morphological change
and cell viability cell death in LPS—treated BV2 microglial cells.

BV2 microglial cell line(2x105 cells/well in 24—well plates) w
ere pretreated with CMT and HCMT for 1hr and then treated
with LPS(0.149/ml) for 6 or 72hrs. Cell morphology was
observed using phase contrast microscopy(A) while cell
viability was determined by SRB assay(B). Results are
mean* SEM from three experiments performed in duplicate.
Statistically significant value compared with control group data
by ANOVA test(+p<0.05).

2. BV2 microglial cell lineoll A IL-1B,
IL-6, TNF-a, COX-2, NOS-1I mRNA
Walol olxj= Hgt

1

A G

[e2

1) IL-13 mRNA 28 =
100, 50, 10pe/mt 2t F=W MW, &I
WEe] IL-18 34 28L& LPS AT
9] RQ#E 1.0000% 71Zs9S w, ztz+
0.748, 0.874, 0.975, 0.644, 0.738, 0.869
2 VESY. dAHeZ FHFREge) e
RO IL-1p 2d& dAsIgn, FW i

%5 100pe/mt solx 2AAA a37t 7}
2 &gt (Fig. 5).
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Fig. 5. Inhibitory effects of CMT and HCMT extract on IL-18
mRNA expression in BV2 microglial cell line.

BV2 microglial cell line were pretreated with various
concentrations of CMT and HCMT extract(100, 50, and 10/
mé) in the presence or absence of lipopolysacchride(LPS; 2ug/
mf) for 6hrs. IL—18 mRNA synthesized by real-time PCR was
analyzed. IL—18 mRNA express were measured real—time
PCR. The amount of SYBR Green was measured at the end
of each cycle. The cycle number at which the emission
intensity of the sample rises above the baseline is referred as
to the RQ(relative quantitative) and is proportional to the target
concentration. Real time PCR was performed in duplicate and
analyzed by a Applied Biosystems 7500 Fast Real-Time PCR
system.

2) IL—6 mRNA @& v)X& Q&
100, 50, 10ug/mt 2zt x4 H@\Uj(’ﬁ, Fl
Hmgel IL-6 32 282 LPS A+
RQ#E 1.00002 7F }‘ii—% o, ZZ
0.688, 0.815, 0.968, 0.446, 0.687, 0.820
2 el AAE 02 FHrIEyigse] m)
BEG IL-6 HAS AAsH 1, Fif rEy
% 100pg/m¢ FZoAA HdAA Fm37F 7HF
=91t} (Fig. 6).
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Fig. 6. Inhibitory effects of CMT and HCMT extract on IL—6
mRNA expression in BV2 microglial cell line.

BV2 microglial cell line were pretreated with various
concentrations of CMT and HCMT extract{(100, 50, and 10/
mé) in the presence or absence of lipopolysacchride(LPS; 2ug/
mé} for Bhrs. IL—6 mRNA synthesized by real—time PCR was
analyzed. IL—6 mRNA express were measured real—time PCR.
The amount of SYBR Green was measured at the end of each
cycle. The cycle number at which the emission intensity of the
sample rises above the baseline is referred as to the
RQ(relative quantitative) and is proportional to the target
concentration. Real time PCR was performed in duplicate and
analyzed by a Applied Biosystems 7500 Fast Real-Time PCR
system.
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Fig. 7. Inhibitory effects of CMT and HCMT extract on TNF—a
mRNA expression in BV2 microglial cell line.

BV2 microglial cell line were pretreated with various
concentrations of CMT and HCMT extract(100, 50, and 10 xg/mf)
in the presence or absence of lipopolysacchride(LPS; 2ug/mf) for
Bhrs. TNF—a mRNA synthesized by real-time PCR was analyzed.
TNF—a mRNA express were measured real—time PCR. The
amount of SYBR Green was measured at the end of each cycle.
The cycle number at which the emission intensity of the sample
rises above the baseline is referred as to the RQ{relative
quantitative) and is proportional to the target concentration. Real
time PCR was performed in duplicate and analyzed by a Applied
Biosystems 7500 Fast Real-Time PCR system.

M 7A A 15 2006 -

3) TNF—¢a¢ mRNA 23o] njx=
100, 50, 10pg/mt 2

PamIgie]l TNF—-a 8
1.0000.2 7)s#3}

Fﬂ:’rfﬁl RQ#E Qs o, 7
7Z+ 0.827, 0.895, 0.911, 0.865, 0.873,
0.9582 Yl Aoz & o&EZ O
2 TNF-e¢ #3324 2de A3 ch(Fig.

7).

4) IL-10 mRNA Z&ef n[X& 4
i

100, 50, 10ug/mt 7+ S=*8 JABHY, FHHf
TS IL-10 432 g2de LPS Ay
79 RQFE 1.0000.82 71Fst9e o, 24z
1.345, 1.140, 0.985, 1.453, 1.205, 0.99
2 Yeigdg, dAHer Fr oEHow

IL-10 F3d=F e

S7tekelth(Fig. 8).

RQ of LAWCT inBVZ asllt

4
4
+
+
+

+
+

Fig. 8. Inhibitory effects of CMT and HCMT extract on IL=10
mRNA expression in BY2 microglial cell line.

BY2 microglial cell line were pretreated with various
concentrations of CMT and HCMT extract(100, 50, and 10/
mf) in the presence or absence of lipopolysacchride(LPS; 2ug/
mf) for 6 hrs. IL—10 mRNA synthesized by real—time PCR was
analyzed. IL—10 mRNA express were measured real—time
PCR. The amount of SYBR Green was measured at the end
of each cycle. The cycle number at which the emission
intensity of the sample rises above the baseline is referred as
to the RQlrelative quantitative) and is proportional to the target
concentration. Real time PCR was performed in duplicate and
analyzed by a Applied Biosystems 7500 Fast Real—Time PCR
system.
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Fig. 9. Inhibitory effects of CMT and HCMT extract on TGF— 81
mRNA expression in BY2 microglial cell line.

BV2 microglial cell line were pretreated with various
concentrations of CMT and HCMT extract(100, 50, and 1049/
mf) in the presence or absence of lipopolysacchride(LPS; 2 gl
mé) for 6 hrs. TGF— 81 mRNA synthesized by real—time PCR
was analyzed. TGF~-F1 mRNA express were measured
real—time PCR. The amount of SYBR Green was measured
at the end of each cycle. The cycle number at which the
emission intensity of the sample rises above the baseline is
referred as to the RQ(relative quantitative) and is proportional
to the target concentration. Real time PCR was performed in
duplicate and analyzed by a Applied Biosystems 7500 Fast
Real-Time PCR system.
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Fig. 10. Inhibitory effects of CMT and HCMT extract on COX-2
mRNA expression in BV2 microglial cell line.

BV2 microglial cell line were pretreated with various
concentrations of CMT and HCMT extract(100, 50, and 10/
ml) in the presence or absence of lipopolysacchride{LPS; 24/
mé) for 6 hrs. COX—2 mRNA synthesized by real-time PCR was
analyzed. COX-2 mRNA express were measured real—time
PCR. The amount of SYBR Green was measured at the end
of each cycle. The cycle number at which the emission
intensity of the sample rises above the baseline is referred as
to the RQ(relative quantitative) and is proportional to the target
concentration. Real time PCR was performed in duplicate and
analyzed by a Applied Biosystems 7500 Fast Real—-Time PCR
system.

7) NOS—II mRNA Zdof njx= g3

100, 50, 10pg/mé 2+ s=8 MW,
FHATHE Sl NOS-II 32 4&de LPS A2
9 RQ#IE 1.00002 NE39S o, z+z+
0.623, 0.744, 0.865, 0.479, 0.671, 0.898
2 et

HAAH o= MRl Mg
NOS-1I Z3-& A, M FIRL
100pe/ml sxolA wHdA anr 714 =
okt (Fig. 11).
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Fig. 11. Inhibitory effects of CMT and HCMT extract on NOS—I!
mRBNA expression in BV2 microglial cell fine.

BV2 microglial cell line were pretreated with various
concentrations of CMT and HCMT extract(100, 50, and 10xg/mf)
in the presence or absence of lipopolysacchride(LPS; 2ug/mf) for
6 hrs. NOS—il mRNA synthesized by real-time PCR was analyzed.
NOS-Hl mRNA express were measured real—time PCR. The
amount of SYBR Green was measured at the end of each cycle.
The cycle number at which the emission intensity of the sample
rises above the baseline is referred as to the RQlrelative
quantitative) and is proportional to the target concentration. Real
time PCR was performed in duplicate and analyzed by a Applied
Biosystems 7500 Fast Real-Time PCR system.
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dol B Aaddov, #9444 (+p<0.05) =
zpolg HolA] Zgrh(Fig. 12).
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Fig. 12. Inhibitory effect of CMT and HCMT extract on the IL—1
B production in BY2 microglial cell line.

BV? microglial cell line were pretreated with CMT and HCMT
extract(100ug/mf) in the presence or absence of
lipopolysacchride (0.1xg/mf) for 48hrs. The culture supernatant
were collected after 48hrs and IL—=18 concentration in the
supernatant was assayed by ELISA, and the other methods for
assay were performed as described in Materials and Methods.
Data are represented as means®S.D(N=3}. Statistically
significant value compared with LPS—control group data by
ANOVA test(#p<0.05).

BV2 LPS-CT LPS-CMT LFS-HCMT

Fig. 13. Inhibitory effect of CMT and HCMT extract on the IL~6
production in BV2 microglial cell line.

BV2 microglial cell line were pretreated with CMT and HCMT
extract{1004/mf) in the presence or absence of
lipopolysacchride(0.1ug/mf) for 48hrs. The culture supernatant
were collected after 48hrs and IL-6 concentration in the
supernatant was assayed by ELISA, and the other methods for
assay were performed as described in Materials and Methods.
Data are represented as means=S.D(N=3}). Statistically
significant value compared with LPS—control group data by
ANOVA test(*p<0.05).
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BV2 microglial cell line Hﬂok Al ol o] A
TNF-a A4 ATl 455+183.2pg/
méoli, dEFS 2664i512.5pg/m2, LPSe}
CMT AT 2465%+322.1pg/mé, LPS$
HCMT A2 2654+1036.3pg/mE LHEF
wor, WG W FREE F A3 FdA
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Fig. 14. Inhibitory effect of CMT and HCMT extract on the
TNF~a production in BV2 microglial cell line.

BV2 microglial cell line were pretreated with CMT and HCMT
extract(1004g/m¢) in the presence or absence of
lipopolysacchride(0.1g/me) for 48hrs. The culture supernatant
were collected after 48hrs and TNF—a concentration in the
supernatant was assayed by ELISA, and the other methods for
assay were performed as described in Materials and Methods.
Data are represented as meanst8.D(N=3). Statistically
significant value compared with LPS—control group data by
ANOVA test(+p<0.05).

4. BV2 microglial cell line Hi 2F
AEdoll A NO MMzkol| o|x|l= sk

BVZ microglial cell line ¥}F Aol
NO %L 4dTo] 9.4£3.1mM, d=d
o] 65.4%13.6mM=Z Uedon  CMT
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Fig. 15. Inhibitory effect of CMT and HCMT extract on the NO
release in BV2 microglial cell line.

BV2 microglial cell line was pretreated with various
concentrations of CMT and HCMT extract(100, 50, 10x9/mf) in
the presence or absence of lipopolysacchride(LPS; 2ug/mi) for
48hrs. The culture supernatent was collected 24hrs later and
NO(nitric oxide) concentration in the supernatant was assayed.
The data are expressed as the meantSEM. Statistically
significant value compared with control group data by ANOVA
test(xp<0.05).

5. BV2 microglial cell lineofj Al ROS<2|

=
24

BV2 microglial cell line HiSF 235 oo A
ROSE Zdste EFHEY 8 4% 24
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Fig. 16. Inhibitory effect of CMT and HCMT extract on the ROS
production in BV2 microglial cell line.

BV2 microglial cells were treated with various concentrations
of CMT and HCMT extract(C: 100ug/mf, D: 10ug/mf) in the
presence(control, B) or absence(A) of LPS(2xg/mf) for 48hrs.
After culture, cells were treated with DCFH-DA
reagent(50mM), harvested, and assayed for ROS positive
cells{M1) by flow cytometry.

6. PC-12 M =3 M xM Tl Hoj A 2f
AChE 245 £d

PC—-12 A ¥F|4 AChE AAdZFS AT
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10pg/mé  AgTelr= zH2F 68.719.5,
74.3£7.6, 92.2+4.8%% vtebutth

2ol uvlal W% 100pe/me, FH FIR
3% 100, 50pg/m¢elA vﬂﬂ (xp<0.05) )
T HAE HYT, 2L Thor WL &
B FRERd Yy 7he] Aol %94*301 A Ak (Fig.
17).
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Fig. 17. Inhibitory Effects of CMT and HCMT extract on the
AChE Activity in AB stimulated PC—12 cells.

PC-12 cell was pretreated with various concentration CMT and
HCMT extract(100, 50, 10ug/mf) in the presence AB (104 M)
for 24hrs. The lysate(50u.d) were measured using AChE
diagnosis kits. The other methods for assay were performed
as described in Materials and Methods. The data are expressed
as the mean=SEM. Statistically significant value compared
with control group data by ANOVA test(*p<0.05).
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HCMT Extract AEE2 7zt
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CMT, HCMT Nano powder A&+ 747t
157.5£21.4QU/L), 114.5%£10.8JU/L) =
4 AT

ol wlsl #2743 (+p<0.05) Q& Aol
E HolA ZXH;H(Fig. 18).
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Fig. 18. Effects of CMT and HCMT on the serum ALT. level
in scopolamine~induced memory deficit mice.

Normal © Non—treatment group.

Control : Group treated with scopolamine(1mg/kg i.p).
Galanthamine . Group treated with scopolamine(1mg/kg i.p)
and Galanthamine{3mg/kg 1.p).

CMT and HCMT(Extract) : Group treated with scopolamine(1mg
kg i.p} and CMT and HCMT extract(400mg/kg p.0).

CMT and HCMT(Nano powder) Group treated with
scopolamine(1my/kg i.p) and CMT and HCMT Nano
powder (400mg/kg p.o).

After ICR mice were administered of CMT and HCMT orally or
injected galanthamine, the injection of scopolamine(1mg/kg)
continued once a day for 7 days. Data represent
means®$.D(N=5). and analyzed for serum level as described
in Material and Methods.  Statistically significant value
compared with scopolamine only group data by ANOVA
test(p<0.05).

2) total cholesterolo] T]X|&= A3k

¥ F total cholesterol #x&, B2Fo)
93.8%2.4(mg/de), scopolamined Foj3t of
Z72 105.6+9.5(mg/d¢), Galanthamine %o

S22 81.9%2.5(mg/db), CMT,
HCMT Extract A3¥+E& zZt2H 93.4+14.8
(mg/de), 71.3%6.3(mg/d¢), CMT, HCMT

Nano powder A¥T 2zt 107.5%15.6
(mg/de), 95.1+16.3(mg/d) & ZFH U}
el vE] F94 (+p<0.05) e Ao
£ Holx] EFAW, Nano powderBTh
Extract® Z4X7F o o (Fig. 19).
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Fig. 19. Effects of CMT and HCMT on the serum total
cholesterol level in scopolamine—induced memory deficit
mice.

Normal : Non-—treatment group.

Control : Group treated with scopolamine(1me/kg i.p).
Galanthamine : Group treated with scopolamine(1me/kg i.p)
and Galanthamine(3mg/kg i.p).

CMT and HCMT(Extract) : Group treated with scopolamine(1mg
/kq i.p) and CMT and HCMT extract(400mg/kg p.o).

CMT and HCMT(Nano powder) Group treated with
scopolamine(1m/kg i.p) and CMT and HCMT Nano
powder(400mg/kg p.0).

After ICR mice were administered of CMT and HCMT orally or
injected galanthamine, the injection of scopolamine(1mg/kg)
continued once a day for 7 days. Data represent
means+S.D(N=5). and analyzed for serum level as described
in Material and Methods.  Statistically significant value
compared with scopolamine only group data by ANOVA
test{*p<0.05).

3) HDL~cholesterol®l ®| x| %98

dA £ HDL-cholesterol $x&, AA
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o FguxTES  63%1.3(mg/de), CMT,
HCMT Extract 4872 27 89.7%8.3 (mg/
d¢), 58.4%5.4(mg/d?), CMT, HCMT Nano
powder AdT+E Zhz 83.8+11.9(mg/dl),
75.6111.9(mg/d) 2 =3 = A},

el Bl A4 (xp<0.05) e Ao
g Holx XA (Fig. 20).

U EY

_94_



- SYAZAHEME gsx] M 173 A 1= 2006 -

120 B Extract
0 Nano powder

Serum HDL-Chol. fevel (mg/di)

Novrrud CU Clanthming OMT HOMT

Fig. 20. Effects of CMT and HCMT on the serum
HDL—cholesterol level in scopolamine—induced memory
deficit mice.

Normal : Non—treatment group.

Control : Group treated with scopolamine(img/kg L.D}.
Galanthamine © Group treated with scopolamine(1mg/kg i.p)
and Galanthamine(3mg/kg i.0).

CMT and HCMT(Extract) : Group treated with scopolamine(1mg
/kg i.p) and CMT and HCMT extract(400mg/kg p.0).

CMT and HCMT(Nano powder) : Group treated with
scopolamine{img/kg i.p) and CMT and HCMT Nano
powder (400mg/kg p.0).

After ICR mice were administered of CMT and HCMT orally or
injected galanthamine, the injection of scopolamine(1mg/kg)
continued once a day for 7 days. Data represent
means+S.D{N=5). and analyzed for serum level as described
in Material and Methods.  Statistically significant value
compared with scopolamine only group data by ANOVA
test(*p<0.05).

4) glucose®l vlA & A&
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Fig. 21. Effects of CMT and HCMT on the serum glucose level
in scopolamine—induced memory deficit mice.

Normal : Non—treatment group.

Control © Group treated with scopolamine(1mg/kg i.p).
Galanthamine : Group treated with scopolamine(1mg/kg i.p)
and Galanthamine(3mg/kg i.p).

CMT and HCMT (Extract) : Group treated with scopolamine(1mg
/kg i.p) and CMT and HCMT extract(400me/kg p.0).

CMT and HCMT{Nano powder) : Group treated with
scopolamine(Img/ky i.p) and CMT and HCMT Nano
powder(400mg/kg p.0).

After ICR mice were administered of CMT and HCMT orally or
injected galanthamine, the injection of scopolamine{1mg/kg)
continued once a day for 7 days. Data represent
means*S.D(N=5). and analyzed for serum level as described
in Material and Methods.  Statistically significant value
compared with scopolamine only group data by ANOVA
test(+p<0.05).

5) uric acidell »l2= 9

g2 ZF  uric acid FAE, FA4Tol
2.6+£0.5(mg/dl), scopolamines Fig ol
T 7.1£0.3(mg/d?), Galanthaminefo} %
Az 2.510.3(mg/de), CMT, HCMT
Extract A¥FS 47t 5.3%£0.3(mg/dd),
5.2+0.4(ng/d¢), CMT, HCMT Nano
powder A¥TE  ZrZt 5.0%0.2(mg/dD),
5.2%0.2(mg/d) & Z = AT

BE oA #94 (+p<0.05) A& HAE
BgAw, 7t ARE 29 Aol AU Fig.
22).

_95_



- RS EWTRES FES, Uk

H Extract
£ Nano powder

Serum Uric acid level (mg/dL)

HOMT

CMT

Nornal T Calanthmine

Fig. 22. Effects of CMT and HCMT on the serum uric acid level
in scopclamine~induced memory deficit mice.

Normal : Non—-treatment group.

Control : Group treated with scopolamine(1mg/kg i.p).
Galanthamine . Group treated with scopolamine(1mg/kg i.p)
and Galanthamine(3mg/kg i.p).

CMT and HCMT(Extract) : Group treated with scopolamine(1mg
/kg i.p) and CMT and HCMT extract{400mg/kg p.0).

CMT and HCMT{Nano powder) Group treated with
scopolamine(1mg/kg i.p) and CMT and HCMT Nano
powder(400mg/kg p.0).

After ICR mice were administered of CMT and HCMT orally or
injected galanthamine, the injection of scopolamine(1mg/kg)
continued once a day for 7 days. Data represent
means+S.D(N=5). and analyzed for serum level as described
in Material and Methods.  Statistically significant value
compared with scopolamine only group data by ANOVA
test(*p<0.05).

6) AChE 4% mA&

g3 %  AChE =,
25.314.1(U/ml), scopolamined %o
100.0£5.9(U/ml), Galanthamine3¢]
36.715.6(U/mD), CMT, HCMT Extract
74zt 69.0%7.2(U/ml), 55.3%=5.4(U/mb),
HCMT  Nano AT
54.3£5.0(U/mbD,
o] Hls

=
gt

t'él:

2=

=
o
=X

ox
o

g
£ 2 o

BN

foies

ok
Ao M
flo tlo rlo

>
ut

CMT,

powder Zddy
57.3+4.2(UMDE S U
BE TAA 194 (+p<0.05) UE
BT, Aol g A48T 1Y Aol ¥
AskA] stk (Fig. 23).

HT

H Extract
O Nano powder

Serum AChE level (U/mi)

HOMT

Q "
Noemal  CU Galanthmine  OM1

Fig.23. Effects of CMT and HCMT on the serum AChE activity
in scopolamine—induced memory deficit mice.

Normal : Non—tfreatment group.

Control : Group treated with scopolamine(1mg/kg i.p).
Galanthamine : Group treated with scopolamine(1my/kg i.p)
and Galanthamine(3mg/kg i.p).

CMT and HCMT(Extract) : Group treated with scopolamine(1mg
/kg i.p) and CMT and HCMT extract(400mg/kg p.0).

CMT and HCMT(Nano powder) Group treated with
scopolamine(1mg/kg i.p) and CMT and HCMT Nano
powder(400mg/kg p.0).

After ICR mice were administered of CMT and HCMT orally or
injected galanthamine, the injection of scopolamine(1mg/kg)
continued once a day for 7 days. Data represent
means*S.D(N=5). and analyzed for serum level as described
in Material and Methods.  Statistically significant value
compared with scopolamine only group data by ANOVA
test(#p<0.05).

8. Scopolamine2 =2 ST E 7|z s

MHodof Cfjst 53

1) Stop—through latency &3 |A 9 719
H70E 94 527
Stop—through latency S #2238 A3 tj27(CT) ol
A= 66.516.2(sec.), Galanthamine ]| 4] =
10.8+2.4(sec.), CMT, HCMT Extracto| A& 242}
31.7+3.5(sec.), 38.9+12.3(sec.), CMT, HCMT
Nano powderoldE  Z+z  25.2210.5(sec.),
31.0£8.9(sec) 2.2 ZAQHAUH Cﬂz‘?"ﬂ H]°H BE
oA 24 (+p<0.05) & Aol S B
o] Aol YR TH(Fig. 24).
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Fig. 24. Effects of CMT and HCMT on the
scopolamine—induced memory deficit mice in the
stop—through type Morris water maze test.

Control © Group treated with scopolamine{img/kg i.0}.
Galanthamine : Group treated with scopolamine(1mg/kg i.p)
and Galanthamine(3mg/kg i.p).

CMT and HCMT(Extract) : Group treated with scopolamine(1mg
/kg i.0) and CMT and HCMT extract(400mg/kg p.0).

CMT and HCMT(Nano powder): Group treated with
scopolamine(1mg/kg i.p) and CMT and HCMT Nano
powder{400my/kg p.o).

After ICR mice were administered of CMT and HCMT orally or
injected galanthamine and the acquisition taining trial
continued once a day for 21 days. The stop—VIDEOTRACKING
was initiated at 1 week and 3 week after orally administered
of CMT and HCMT(400mg/kg) and the retention trial was carried
out after 7 day after the acquisition training trial{pre—training).
Data represent means®S.D(N=10). Stop-though latency
each time the animal enters an area, the entries counter for
this area is incremented by one. Statistically significant value
compared with control group by ANOVA test(*p<0.05).

2) Distance movement—through latency
oA 718zt E A an

Distance movement—through latency%
B3 A3 scopolamined A3 WFT
(CD2 308 Fo 1113.81123.7(cm),
Galanthamine ]| A &= 263.1£45.0(cm),
CMT, HCMT Extractol] A& 7} 7}
835.0+210.9(cm), 741.31264.2(cm)
CMT, HCMT Nano powderol™:= 7L7—1
717.4%£232.2(cm), 609.1+1355(cm &

FEAG. ZE TollA A (+p<0.05) A

'

rir JlN

M O17A A 1Z 2006 -

zpol & "Wolx] F o} (Fig. 25).

1400
>
% 1200
% 10
g)/é 80
3.5 €0
£
| 400
®
2 ao
8
R 0
0 ) Cilathavme . OMF HOMT
Fig. ©25. Effects of CMT and HCMT on the

scopolamine—induced memory deficit mice in the distance
movement—through type Morris water maze test.

Control : Group treated with scopolamine(1mg/kg i.p).
Galanthamine : Group treated with scopolamine(img/kg i.p)
and Galanthamine(3mg/kg 1.p).

CMT and HCMT(Extract) : Group treated with scopolamine{1mg
/kg i.p) and CMT and HCMT extract (400mg/kg p.o).

CMT and HCMT(Nano powder): Group treated with
scopolamine(1mg/kg i.p) and CMT and HCMT Nano
powder(400mg/kg p.0).

The Stop—-VIDEOTRACKING was initiated at 1 week after crally
administered of CMT and HCMT(400 mg/kg) and the retention
trial was carried out after 7 day after the acquisition training
trial{pre—training). Data represent means*S.D(N=10).
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 meansES.D(N=10). Statistically significant value
compared with control group by ANOVA test(xp<0.05).
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estrogen, E, presenilin,
Abarel o)t
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S
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oxidants free radicals, €%,
A, AAAGEA,
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BA7Y HAH W,

B
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A2 07 glucose? #=o)u} amino toxicity
At} NAAE AR e Ae)
A

=

=

gogy 2] F4o] fubEE Aot

Aufo] F5AA Ng=HAEE Hxg o
A1 cholinesl Aol FaFof dcotvlcholmg
S e e AEATY H3 mEojy,
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2 Qe B Ao,
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HEA, AY 9 G5uns 5o AT 4
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of AAAEE] AbHS HHAZITE A,
H g2 AFAHE 98l OJ w51 glet
POE Ay Al Al WA e 29l v
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microglial cell®,

W TNF- e & % $8AIA, astrocytes &
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2 HYs olde xojol H
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AFRE ob7) 8
R
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ol 48] AF oA Lmoel
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Microglial cell® &A%z 11.—-10, TGF-
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Jd, [L-10 THXE, CD5Y, BAXE, 99
T 5ol o8 AdEc T.BAE Sofl s
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Ha oh [IL-102 38t in vitroolA iINOS
ol ug-g oAttt TGF-53 23 &4 &
A Al el cvtokine?] SR @
2% 9 WA, AR Sola] Bate v
g EolA AAdEE NOE E34d3 A7

t}, A< o]% anti—inflammatory cytokine©]

ADS] oS AEts A7 By
UL
COX—-2% Cvclooxygenase(COX)2 ¥ 7}t

2 ol A A (sform) % s, COX—-19 93y
QA7 ofe] kA FALEE A W,
COX—2% 958 Fushs IL-18v TNF-
o 9} 2& cytokinedr, BrE|Eof WELA, AF
ZTEROY 7AE W gk ot 3 &4
of o8 fEErh FHEo A-felx ADS %
Zlelle & Wil oy 2rlels FUhE R
olu}, COX—2 inhibitor?! celecoxib< &4tb
A A8stE ADSHARA 2 am¥rl glon,
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o] £, 434, 94AF7 By
on, s19%%= gEglgel CT-105% rlL-18
= g PC~12 MEF2 APP, AChE
Az HdS AAstI 71dg N anvt o
o, §9e FM 7 FEAF LY amyloid
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presenilin—2 2d-& A = §_a4—7} lom
2, RS oA Axe
ATE THS
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R=dl, Feke ux AFHe| @I AFHNE
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v gk Holth

olo ¥kt HEHGY BWTFHEWLE FZ
RS ABoR FERME B A
dx dA+4E A=Y mLFCS BV2

microglial cellolr] AEZEAE
in vitro 4322 BV2 microglia A|Z ?—Oﬂfﬂ
IL-18, IL-6, TNF—-a, COX-2, NOS-II
=9 proinflammatory cytokine mRNA %3
2 IL-10% TGF—- 5152
anti—inflammatory cytokine mRNA ¥&&
#A#aa, NOZ ROSE 43t} in vivo
Ao A gyt HH IR S extract Al
F g AFBE AHE3Fe], scopolamine
o7 FE /98T E AHRDANA A
ALT., total cholesterol, HDL—cholesterol,
glucose, uric acid, AChEe] rlx&= H3E
=728k, Moris water mazeZ 7]9¥& #

st ABoR gL ARS TS,
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- MBS FHTRASS F2E, UL

HA A4 ABH Y mLFColA BEAE T &

THWES AEZEEE F4¢ A3, ALY
BEES dixTel ®ld EE#E 200, 100,
50, 10, lpg/m¢ AV FH THEHAE 100,
50, 10pg/me HAPTFNA FI4 AA A43
ok, 80% 4oz Jehutoh(Fig. 3).

LPS(lipopolysaccharide) 2 &3t BV2
microglial cell A|Z 2] HE=ES XS A3
BeRyy A¥ TS 87.713.2(%), M FHERE
AYTL 83.3E5.0(WE ol wls B
B Bt FIRAECl L5 79 A =%
o} (Fig. 4B).

ol#)3t A3} 100pg/mé ©138+Y FEZE g
1S wl AAAESQ mLFCS B3 AE Q)
AFEQ BV2 microglial cell linedlA M=%
o] 80% ©°liol HEZ, o]lFE A=
100gg/me ©o)3te] HEMAYE W FHfFHawE Q)
APTE AT

Ao x ALEE BV2 microglial cell(The
immortalized murine cell line)< mouse?)
microglial cell?] 4, 7153 EAL zt=
QY. ol FFRAAAA  AFEhe
macrophage®2 &4 2 R 2 RE o237
9 HY TY AFo} Foid o #FA3E o,
AESAIG 2AZES 713 A2 AE=R
FEh 3k o] MAXE IL-18, IL-6,
TNF— e 9 #2 proinflammatory cytokines
I} COX—-2, NOE E&3l9, microglial cell
9] #43te ADS H&EW 22 AAAME
A3 AAG AP FHQ ITE =
Ro=w &R Uk

LPSE #RE XS 45 HA 34
ZEE cytokinedH] T T3 7L
APESE FEtdle adde 24z, AExd
FLA9 CD14°] A8t microglial cell&
/4 stAl7]=d], o] LPSE Hoa) v He
2dE wso] APk ojgstm Y,

Nitric oxide NO)+= Eo] 414 A dg
22 A NO synthase (NOS) ¢il 2] &

122

o

o

£ M2 o5t xofof B3t AP -

L-arginine? gaundine #7] Zdo 2 XFE
A ET, AP NOw= Ao 34404 o
et AeH, Wy #ye xdgt nNOS,
eNOS, INOS Al o] AF sl INOS ¢d
o WAl HEoA NOE viZ/lz 3 NAFME
4 Y AMEE FESY NOv A #@idz
Al (free radical gas)E FFAZANA =)
FE3 ZdolA gl cytokinelZ g #}
S FAY AL o] NOE FoA7dE MX
3 A4S JehlEs Aoz g4 Yo,
B Ade|A+ LPS A 83 BV2 microglial
cell lineoll Zt7 & Fx o HEHEGI FHF

fr g Ho XMoo

P el =25 (100pe/ml, 50pg/ml, 10ug/
m)S F3 & 6A)7 uikste, IL-14,
IL-6, TNF—a, NOS-1, COX-2, IL-10,

TGF—- 819 mRNA #3d& #2sqi}).

I AF, LPS A2l RQ#E 1.0000.2
7N1F8tel S W, proinflammatory cytokine
IL-18, IL-6, TNF—a ¢ mRNAS] Z&o]
ARz, 3 IL-18, IL-6& &
i ARTA o #ZAstgd. a8
COX~-2, NOS—19 mRNAS o] oA s
3, anti—inflammatory cytokine®! IL—-10,
TGF- 412 mRNAQ @& Fxo wet F7}
3l ok (Fig.5 7 11).

BV2 microglial cell line® ujoF A& odlo]

A IL-148, IL—6, TNF-a 9 A %
3 Ay, LPSE 95 AHdT o H]
PR s A TG T A3 1 AR
2o, FoA Qe Aboles Holx] ¥
tH(Fig. 127 14).
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ADEO Hay ARABE Tt

=]

it

ol#)st #AFNA4 BV2 microglial cell line
92 NOSH ROS®) 4 -& st 2
I, NO9O| =L dizTd vg e 43
ol ok Ao, F494 Sl Aol
g Holz X¥oh(Fig. 15). ROSe AL o
ol v 25 AP Telx TAsk v (Fig.
16).
AD2} 7)1t Hste] AlA

ZEYHsLY] FQ3 AEgE e amyloid
peptide(AB8) & B8 —secretasel} y

—secretase°] 28 & E3ee] APP &7}
el A A E =Y, 2% 59 cholesterol
B —secretaselY y —secretase® AFEEFo] A
B9 AL FAstx, ARY ZEF7te ADY

71l 7 E 9F Bl ¥ cholined] A S 4Fs
w7l 918, PC—12 AXF] AT A
ZA @mAod AChE AEE =A% 4
3, gzl vl FERE 100pg/mé A8 73
M FIEHE 100, 50ug/mé AE A 9
4 A AAH AT Fig. 17).

Scopolamine A% R o7k 270l ¥4
*‘”72}71 of 4 9] acetylcholine®] 2r&, FA7}

A FRanE Tt T
'%i, tekst AT F 719 EAH
oete Ao E dEA Ut

in vivo A¥eoA HHGT FHFIEHE
AYAge] i AR Holg HFstual
Zh Aqurel Hd 12e extract ABH Y
2 AFEE AHgete] HAFstn, EMEY &
it rEEMB el S+ 7FA Al¥e], scopolamine®.
2 HFEF 71980 ARG dF Y
ALT., total cholesterol, HDL—cholesterol,
glucose, uric acid, AChEe] nlXl&= WH3=
Z43l3, Moris water mazed ©]€3to] 7]
Ag-& #FIUTH

ALT.(alamine aminotransferase)$ o}n|

)

ox l"
JSL

==

¢
i
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st B4R ZHHE el S8 o £48
CHE} E4EY dFoR o olgst
%9 s5rt @A Asse O

ol g E AAAT EA /HL%E +2]
AAJHEolH, steroid hormoned A4t Y=
. HDL—cholesterol& 3+ W A%olA &
gx %79 cholesterol X7

= 53l gRAeR A WA
3
[}

z9% ‘%} ﬂx}ow‘r. °}% cholesterols] &
%

ALT., total cholesterol,
HDL-cholesterol®] W3ls ##e Ay, 3
”‘7101] vld MBS FW RS F2E
4 Y APE FAd BE AFTONA
Tr«]*é Qe Aolg HolA dsioh. weEkA B
Wipy EFHTHEAGY #E2E2 9 UYxEA
2753 AAGAb s @ k
no7 AR HATH(Fig. 187 20).
w3t W& glucose thAke] ®WidkE AD H
7119 F23 AR AVIHIL %%GIBQ),
glucose™ scopolamine®o] & #%® 7|
JHAHEZ IAFA e 4TS &, o] H&
2 cholineAl &S] 71548 FEALOE olF
o2l Zow AzZEa Qv uric acid®] #
& o] gra A xRt ADSF HEH
A Aee A EhEE Aom 4AA Y.
NAGAE AARLS dF Wl glucosed
uric acid®] W3ts 43 A7, gzl v
8 AHHTHBEY FEE ABEILAM FsHA
Z74st glucose FAE AT (Fig. 21).
g% W uric acide tiZ ol Bls) B
EM ARG BE AEelA
2P oY, o)y AT

ARk (Fig. 22).
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Morris water mazed¥-S 23t r)dgy
¥ oA aaE B3 A3 stop—through
latency ¥ tiZz ol v BEWIE T FH THE 6

B FE2EF UxiEs Foid AP
=
A

o (Fig. 24).

Distance movement—through latency=
AT A, dzde] v 2E AP FA
tha A @5 RPoy f94 A A
ol HolA ottt (Fig. 25).

olde Ugs FTHs X HEuET F/H
THEHES LPSE AHzld BV2 microglial
cell lineelAl IL-18, IL-6, TNF-«,
COX-2, NOS-1 9] proinflammatory
cytokine mRNA #Wd& A8y, IL-10,
TGF-£1% anti—inflammatory cytokine
mRNA ¥&EE ZF7PRoew, IL-148, IL-6,
TNF—-@a, NO, ROSY %S AaAz
T ABE AuEst PC-12 M¥EFo)4 AChE

Y s TAAA oY scopolaminel® 4%

H 716 AR ¥4 W glucose
& Z7MA71A, uric acid® FAA R OH,

AChES] #A& oA 9. Morris water
mazed oA scopolamineC.® FE% A#H
o] 719EAEHE AXAA A

+ AQelA BB BB a3
E Hlwdled ¥, BV2 microglial cell line
oA proinflammatory cytokine mRNA 2r&
o A anti—inflammatory
mRNA  #&de]  ZF7} proinflammatory
cytokine W NO A& ZioMEs &
°olF HolA ggrort PC-12 MEFA
AChE®] 8%+ HME 100pe/ml, FMFIA

cvtokine

o HEg ol &3t xofjof #sh AF -

i 100, 50pg/mt AFLAAM F24 A
AAHATE o), WG 2 I FHEEE S
Foj2 AChES] BAHEE AATo=2N, ¥z
2 4] acetylcholines &4 3sto] 7)o & A
ate Aol =& £ AR 7] :

3 FE2E Y YeEYE vudd
scopolamine©. 2 FE% 719 #7E Mxpd
9] dA W glucose? <7}, uric acid® %
4, AChES] &4 oA &% z8l3 Morris
water A¥S %3 stop—through
latency Al 718 zdE A Al
g3 F2E574 Ui Y Fs Aole
AT o= WL AW FIRES] F
E 9 yrxEdol AChES HAS
acetylcholine s @A gA Aoz 71987
2 N7 et SEe, g ST
el 257 Y Zol scopolamine 2.2
FEE 798 7E AFAREe 79Egy o
Alell 37 ASS & F QU

- 2h A B ) gl FHFHRR S
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