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Effects of ChongMyung-Tang and ChongMyung-Tang added Moutan
Cortex Hot water extract & Ultra-fine Powder on Microglia and Memory
Deficit Model

Jung Hwa Lim, In Chul Jung, Sang Ryong Lee*

Department of Oriental Neuropsychiatry, Oriental Medicine, Daejeon University

This experiment was designed to investigate the effect of the CMT and PCMT hot water extract & ultra-fine
powder on microglia and memory deficit model. The effects of the CMT and PCMT hot water extract on expression
of IL-13, IL-6, TNF-a, NOS-1I, COX-2, IL-10, TGF-B1 mRNA and production of IL-1j3, IL-6, TNF-a, NO, ROS in BV2
microglial cell line treated by lipopolysacchaide(LPS) ; serum glucose, uric acid, AChE activity of the memory deficit
mice induced by scopolamine ; behavior of the memory deficit mice induced by scopolamine and were investigated,
respectively. The CMT and PCMT hot water extract suppressed the expression of IL-13, IL-6, TNF-a, NOS- (I, COX-2
mRNA, production of IL-16, IL-6, TNF-a, NO, ROS and increased the expression of IL-10, TGF-B1 mRNA in BV2
microglial cell line treated by LPS. The PCMT hot water extract & ultra-fine powder increased glucose, decreased uric
acid and AChE significantly in the serum of the memory deficit mice induced by scopolamine. The CMT and PCMT
hot water extract & ultra-fine powder groups showed significantly inhibitory effect on the scopolamine-induced
impairment of memory in the experiment of Morris water maze. According to the above result, it is suggested that the
CMT and PCMT hot water extract & ultra-fine powder might be usefully applied for prevention and treatment of
dementia.

Key words : Microglia, Dementia, ChongMyung-Tang(CMT), ChongMyung-Tang added Moutan Cortex(PCMT), Hot
water extract & Ultra-fine powder
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ololl AXH= BB EEREEIHEO] microglia B 7199
ZE HelZdol njilEs Jee dEXHoE Yol E5-5d
23} ZelHRY Mddo w2 IS via A ESHIA HEET
EHFEEE 9432EE2Z2  AEE  mLFC(mouse
fibroblast cells)o|A] A& o—g— BV2 microglial cell line(The
immortalized murine BV2 cell line)ollA] ¥ Z MEES BEG)
911, BV2 microglial cell lmeOﬂ/H IL-1B, IL-6, TNF-q, NOS-TI,
COX-2, IL-10, TGF-B19] mRNA 237} BV2 microglial cell line
o] ek ArEWollA IL-1B, IL-6, TNF-q, nitric oxide(NO),
reactive oxygen species(ROS)9| M8 2k et ARG
I EREEEE deisE ¥ ZHEEE AER
scopolamine Q2 REE 719y ZE 47 ZEo 23 W
glucose, uric acid, AChES) Hal=E
mazeol A} 47 9] 15 ¥5E VIDEOTRACKS.Z &3t} &
oI5l AE ARSEEZ olol BAdk= Hiojtth

x:/\/\————

Aol ek d

lung

ML 3 7;1-6}

BESIS I Morris water

Aw 2w
1 AE
1) Alek gl 7171
2 dFo] A8 Alet &F Cholinesterase kit(420-MC),

scopolamine, Tris-HCl, NaCl, Nonidet P-40, Ethyleneglycol-bis
(B-aminoethyl  ether), N,N,N’N'-tetraacetic  acid(EGTA),
phenylmethylsulfonyl fluo ride(PMSF), DL-dithiothreitol(DTT),
leupetin, Diethyl pyrocarbonate(DEPC), chloroform, RPMI-1640

Bk,  isopropanol, ethidium bromide(EtBr), Dulbecco’s
phosphate  buffered  saline(D-PBS), formaldehyde, poly

SigmaAl(USA) &

polymerase?}  Deoxynucleotide

acrylamide, magnesium chloride(MgCly)&
g Ak8sigier,
triphosphate(dNTP)= TaKaRaAl(Japan) MEE, G@AEA
(Moloey Murine Leukemia Virus Reverse Transcriptase ;
M-MLV RT)$} RNase inhibitors= PromegaAlUSA) A ES,
RNAzoIBE Tel-TestAlUSA) FEE, LE|oFEE (fetal bovine

Taq.
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serum)2 HycloneAHUSA) A& & 18] Agarose= FMCA}

(USA) AIZS AIRBIH L, 1L 9 AUES EG U 4FS A}
35Tk
2 odFo AMEE 77| spectrophotometer(shimazue,

Japan), rotary vaccum evaporator(Biichi, B-480, Switzerland),
freeze dryer(EYELA FDU-540, Japan), centrifuge(sigma, USA),
bio-freezer(sanyo,  Japan),
system(MWG Biotech,, Germany), plate shaker (Lab-Line,
USA), ice-maker(8|H 15k, ELISA reader(molecular
devices, USA), % homogenizer(OMNI, USA), automatic
chemical analyzer(Express 550, Ciba-Corning Co., USA),
VIDEOTRACK(Animal and human being behaviour analysis

system, Viewpoint, France), phage contrast microscopy(Nikon,

Primus 96  thermocycler

Korea),

Japan), flow cytometer(Becton Dickinson, Co., USA), Pin mill
(AR o7 M A &H4, Korea), Turbo mill(air-flow type mill,
ATM-100, B2HEA, Z27182F 8 A (air  classification
system, ATM-100, 2424, Korea), Applied Biosystems 7500
Fast real-Time PCR system{Applied Biosystems, USA), X544
3}atg 47| (Biochemical analyzer, Express 550) S0|Tt.

Korea),
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Table 1. Prescription of ChongMyung-Tang(CMT) & PaGuekCheon

ChongMyung-Tang(PCMT)
BED £ B Z CMT(9) PCMT(g)
Bixi Hoelen 12 12
BE Polygalae Radix 12 12
hEH Acori graminei Rhizoma 12 12
EEX Moutan Cortex 0 12
Total amount 360 480
4) Halo) =7
(1) BEEE ¥ ESRRE 94552 2el U g &7

HREAE 3% 2 (108g)T RECKIEHNS 3T S (144g

ol &
22 1300m0E 7isiel QB FE7)004] 3/ FETI d2 9
S Y AFskd ol2 AU SHAAE B5FGLL Ol T &
2 AX7E o83l YR ARSI S ¥+FEE 153g,

EHFHER O422E 231g8 I, ol EF5sE

S WE(S1T) RUSIHA Afol BRS SEE 40l A1g
sk,
() WP W EHEERES Z0MEY AA D Ao EA



RS DERRRNE E5528, ARMELAE micogha R 7101 28 YelZdd niXs S

ZOIA B (P52 EolA Az - ARGINCH, 5%
w,ORE, AEW, EER Hyde AH AEs ¥, Pin millg
olgsied ZE Immiel 2 ZE4T ChS, Turbo milloflA1 HIE
(beater)B| LT 6,750rpm T EHSIACE vIEAE AIRE &
NN2GEXA B8 £L(air classifying wheel speed;
ACWS) 5,000~7500rpm Q.2 7] Ba& Aol YT EA
2 SHE-ETHF)(GMP QISR olA] HA] - HZBIHT. ol &
o] ¢ NS W EERENE AnMETS 4S(-84T) 2
SlHA] 400mg/keS] SEE SlA6H AHESIITE

1) M zEsnet

mLFCE BALB/c 429 M4} 3l 8-S cool D-PBSE 33
AESH & ZHg £7IOE Fokdt & conical tube(15me)oll Ho
1,400rpmof|A] 527 A4 EEI611, tubeod) Dulbecco’s modified
Eagle’s medium{DMEM ; containing collagenase A(5mg/né, BM,
Indianapoilis, IN, USA), DNase type 1 (0.15mg/ m?, Sigma, USA),
104U/ md, 10mg/ md,
amphotericin B 255/ ml)} B 1L 37°C CO; vi&7IolA 2413
EQF tSIATE. 0.5% trypsin-0.2% EDTAE XIS & 308
A MLBIATE Hid & IAIENR|ANES(PBSE &
1,500rpmoijA] YA EEISH & DMEM-10% FBSoll 15 &9t v
QFEIGTE 157 Z 0.5% trypsin-02% EDTAE mLFCH E
]3] DMEM-5% FBS iQfoio] 10°cells/m¢ HEE 250 9
wells platetl) BF3I9iT}.

BV2 microglial cell line(The immortalized murine BV2 cell
line)= Tong H. Joh(Burke Institute, Cornell University, NY,
USA)C EHE] 2 wlo} DMEMo] 10% RO E@HOF e
ol Aol ARSI

@) ME=E W Ax 4&E8 &3

HEESEEUUE SRB assayld 'S 2R HFEI Aol
AFESIF T mLEC M Z &= 37T, 5% CO2 HiEr1olA] R1gk A&
Trysin-EDTA 89 OF Tl HZE0| HLE woh 1L, 2.0x10°
NS M EE 96 wells plateoi] 2FSIIL wl&E71(37C, 5% CO2)ol
A 2417 oSl & BREREY EEKREEE @4FEE3EE 5
= 200pg/me, 100ug/mé, 50ug/ml, 10ug/ml, lug/ml)S 48A17F &
Qo RAz)5kHrt. BV2 microglial cell line(lxw5 cells/24 wells
plate)ol] lipopolysaccharide(LPS)(0.1ug/mt), BRAAEST EEkRHA
B ESFEE(100ug/nl)S M2IokL 724120 B¢ SA Wi
SIEC HIFEE Fol wigHE Held PBSE 23] AABIAC
2+ wellof] 50% trichloroacetic acid(TCA) 50u0E 71811 14)7%
S0 4ol YRS & SFRF,E 53] MASH thz well plateE &
71 B HAZBITE. SRB(0.4% SRB/1% acetic acid) SN
1008/ well2 71512l 4204 3027 A58 0.1% acetic
acid 8HCFT oF 4~53] AFHS TS &7 B ARSI
10mM Tris BaseZ E3MAlZICE. O] plateE plate shakerofA]
3.5speed 2 57} shakingd}i ELISA readerZ 540mmoilA] &3

antibiotics(penicillinm streptomycin

:Er}i
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TE ZH0oI9r) BV2 microglial cell line®] FHENEHAE Q] Hl=
BV2 microglial cell line(1x10°cells/24 wells plate)ol] LPS(0.14g/
nd), BERAET EERIERAE QFEE(100ue/nt)S M5k, 6
ARV} T2017E B0 EA] HlRKSI0) AAERA O BRI
2) BV2 microglial cell lineo]4] proinflammatory cytokine %
anti-inflammatory cytokine mRNA 3ol thgt Real Time
Quantitative PCR £4J
1) ez
BV2 microglial cell line& 24 wells plateot| 2X10C°M 2 74
2F BFES & 124171 o)t REjot @ ZE DMEMEIAGA] 1l
QS & IEERE S ESKIRIE 5525 (100u/ne, 50ug/ nl,
10pg/ myS B7¥6HL 1A% & LPS(0.1pg/ nd) E ATISHH, 6417F
0 A1 wi st
2) A LA
@ RNA =&
B @8-S 2,000rpmoll A} 527} A4 22 & QEHE 2 A
1, ¢d7)oll RNAzolB 50042 21 S8E w7k E85i3
o] &E¢F BFMo chloroform(CHCL) 50408 H71gt & 1517}
Al ZEBIACE 015 ol 1587 HAISH £ 13,000rpmoijA]
A 2000 S 345l 2-propanol 20044
Mol EEL SolA] 15827 YRIBIALE ol
£ TIA] 13,000rpmoiiA] &4 2|8 & 80% EtOHE <AlsHiL
£7F vaccum pumpoll 4 ZAZE5l] RNAE HFE5IC) FE3
RNAE diethyl pyrocarbonate(DEPC)E XEIdh 20109 E8<
ol 0] heating block 75CollA] B&43} AJ7) = first strand
cDNABHol AFZSIAC
@ RT-PCR
A Al (reverse transcription) HH22 FH|E total RNA 3ug
& DNase [ (10U/ ut) 2U/tubeE 37T heating blocko|A] 30&7¢
HISE B 75CoA] 108 E0F W7D, olo] 2544 10mM
dNTPs mix, 14 random sequence hexanucleotides(25pmole/25
), RNA inhibitor24] 140 RNase inhibitor(20U/uf), 14t
100mM DTT, 4542 5xRT buffer(250mM Tris-HCl, pH 8.3,
375mM  KCl, 15mM MgCl)& 7¥st &, 119 M-MLV
RT(200U/ ) C}A] 7}8L1L DEPC HElE ZE484 JF B
317} 2047} FES BT o] 200 WS S T 4
F 2,000rpmof|A] 527F 14 AAEIe] 37T heating blockol|A]
605 S¢F UFEA)A first-strand cDNAE 46} T2, 95TCHllA]
52 Eot uhxlslol M-MLV RTS 28148} 217) & o] 98
¥ ¢<DNAE PCRo) AIZ3}A
@ Real Time Quantatative RT-PCR
Real time quantitative PCR= Applied Biosystems 7500
Fast real-Time PCR system& O]&35l] +#BITE YEAIE
71l R FEFA0IETI] FHA @82 SYBR Green PCR
Master mix(AB)E A}ES6I6 1L, internal standardZ mouse
glyceraldehyde-3-phosphate dehydrogenase(G3PDH)E A}E3}
1T, primer®] H&EET7F 200nMo) EAH HFSAIZCE Real
time quantitative PCRY AL 94T 108, 50C 2804
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pre-denaturation &, 95C 9%, 60C 15& 40 cycles +=#3I
A2 thE Y real time quantitative PCRS 421} o] A
AY5Hd relative quantitative(RQ)E EE3IACE

y=x(1+e)n

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

ARBE primerse TS LT

@ 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-a
Forward Primer5’ CTGTCTACTGAACTTCGGGGTGATCGGTCC 3
Reverse Primer: 5 ATGAGATAGCAAATCGGCTGACGGTGTGGG 3
® mouse IL-10

Forwarg Primer: GGTTGCCAAGCCTTATCGGA
Reverse Primer: ACCTGCTCCACTGCCTTGCT

® mouse TGF-p1
Forward Primer: TGACGTCACTGGAGTTGTACGG
Reverse Primer: GGTTCATGTCATGGATGGTGC
mouse COX-2
Forward Primer: 5 TCAAGTGGCATAGATGTGGAAGAA §
Reverse Primer: 5° TGGCTCTGCAGGATTTICATG 3
® mouse NOS-TI

Forward Primer: GGCAGCCTGTGAGACCTTTG
Reverse Primer: GCATTGGAAGTGAAGCGTTTC

3) BV2 microglial cell line®] uiet &350 W IL-1B, IL-6, TNF-
o 88" 58

BV2  microglial cell lineE @ AH 3o
subculture(1x10°cells/ mf) 813 96 wells plateo]] 2x10° HZZ 2¢
wello] E2EFs & efjoladd ZE DMEM \iHC’E og
overnight A]ZiC} H@%E—»} EgREnE 2 E(1004g/ )
S APk 1417} & LPS(0.1ug/ml)E 11'7—1]'4 wellOﬂ 71818
C} 6A17F & DMEM BN © 2 Z} wellE A AT & AZ 2 8l
oo} PEBET EEHKHIE SFEE 2100/ n)S M
T 48A]7F B9 CO; XA HiE oA uiUBISAct vHeE
A vigHE 2000rpmoljAd 527 A4 BEldle] A&
2=5ld IL-1B, IL-6 & TNF-a 4423 ELISAZ ZZ 51
wellol] 487 9] &A 100.0(1/100 dilution)®] 258+ & antibody
cytokine-biotined conjugated 10008 XEIBHIL 24|17F A 20A]
HRISE & T A BN 24171 S0 A20)M WRISH F 23]
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washing &% %S F MATH T}Z antibody Avidin-HRP
conjugated 10005 AT)ELA 2817 A 2004 YRS & THA] Al
a9t 047101 | TMB 712 & 10004 BFEIL FAolA] 308
¢ 2B & 100409 stop EHE AH2let & ELISA readerZ
450nmollA] SETE £33N
4) BV2 microglial cell line®] B 459 W NO A&z 55
BV2 microglial cell line& 96 wells plateol] 210 22 B
BIKCE od7lof BEEAESY EECKEEIE <528 (100u/ nl,
50ug/mt, 10pg/ me)E AEISIL 1AI3F & LPS(0.1ug/ ml)E 21219
welloll H7i5kod 484171 vl ABIICE it S8 & HA sk
€ 2,000rpmoilA] 587 AMRE] sl HEHE 345 = o)
o] Griess AleF 8o A(0.2% naphthylethylene diamine
dihydrochloride in D.W.)@} &9 B(2% sulfonylamide in 5%
H:PO)E 115 EF5I0] ATioIAE: T il &5 100WE
9% wells platedy] 2F3511L E¢F 94 100 E AE|g & ELISA
readerE ALZ5l0] 540molA] EETE SEBIUCE
5) BV2 microglial cell line®} it A& W} ROSY E4J

BV2 microglial cell line 1HY] ROSE FE3I7] Fdle] 24
wells plate2] 2} wellol] 5x105 cells® A 71511, EBEE} Bk
REEHIE 4322 (100ug/ml, 10ug/ml)E A2IBIL A &
LPS(1ug/ml)E AMEldt & 37Tofl4] 48417 uRaiAATt B &
E % DCFH-DA 50pME Hei3lal 5827t sisla 23] A8
% flow cytometer2 A Z1H & ROSE E451%Ct.

6) ScopolamineC & FEE 7|0 ZE 45 HYo dAHEY
(1) &= B0 @ scopolamine FA}

1078 ICRA 45 100RIE 122 sl ofFdd HElE
SRl &2 R, galanthamine(Smg/ kg, i.p) B, BB 2
EE KIS ¥4 35S (400ng/ke, p.o) A I8 HEEE
9 EECREEEE FEV\“ 2H400mg/ ke, p.o) AETLE LTI
477 2SS BAFIHCE G2 Bo] 22U R HE] scopolamine(l
ng/kg)'% 74712 18] B2 FAL & ASHAEOE HAHG A

2 84 *o“@r@} 24 g9 58
A = glucose, uric acid X&= AHSASISIE 71 E AFES}
of EF8I%ck
(3) AChE &€X4% &

AChE X% %= cholinesterase kit® &XsIHCH 88 &
AChE M TE £H317] Y31 test tubeQ} blank tubeE FA]
B}, test tubeoy sodium chloride solution{cat. no. 150-3) 0.2m¢
S} serum 0.2mE B 1L S5 TE blank tube?} test tubeo] 3.0
mf water, nitrophenol solution(cat. No. 420-2) 2m¢, acetylcholine
chloride solution 02mi& H7FSH}. acetylcholine chloride
solutiong A8t & A17+& HEG] 71E5l0] 25T XA &
315] 30827 viekA)Z] & ELISA reader 420nmoflA] EBEE &
AHIRrh 7 A= aA = ABLANK - ATEST &40 9514
HMTE 2839

7) ScopolamineCE FEH 7B ZE HFH HE Morris

water maze 4]}
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AN DEEREE 95258, ZuAETAE0] micogla ¥ 7|0l 2 YejELol v I

AE ICRA o] 137 Morris water mazeollA] 1Y
18] uHEskS S 415199 Morris water mazeZt ZZ0] 90cm

M
O] 0|V} OF 30emQ) £AERE £ 0] 7T #EES 2/38%
ML, I Qo AF7} 212 4 U ZEo] W0md AEH
platform& Ax]3} $=x0[Th 19 13] 85 Al ICRA B & 30
Z ojuioll poolofiA] platform@F Eel7he 4FE AUsirt
AgE® ICRH 47 10mElg o £eE Gl AT,
galanthamine(3mg/ ke, i.p) Soi7t, G X CEAHIE 2+
ZEE(400ng/ ke po) AET T2 WG X EHRAWNE £
O] BeH400mg/ kg p.o) UEFOE BER/IIAL, 2194 k2
EoglHA] platformol] 22 HEEHES UAIGIR
(2 719e 58

H3 42 Byt EFF ICRA AF ol scopolamine(lng
/ke)S BZ FAGIIL 308 Sof] water mazed]] ICRH) YFHE
nlgia @i, VIDEOTRACKSEZ #E g HEdl, ol&

videotrack software® B3I

J

i)

0 ot

N

il
a

=
b,

A8diA U2 A= meansstandard error® 71E51%3
7 79 SoM2 YA EAHEA(ANOVA test) 2 BIISIR
1, p<0.05 £2£0A] Duncan testZ A AIGIACE

4 A

1. BEEAE 2 EERFRBEY ANZ=4
1) mLEColl th$h AlZ=4

JERRE B EREHEEEY AEXEME 588 23, mLFC
9 WEZAE Aol vldl BB 50ug/ne, 100zg/me, 200
pg/ml AP ES 747 93.1+1.8(%), 90.6+1.6(%), 88.121.7(%)Z th
2ol 8igl AR O, BEKIEIEE 10ug/ml, 50ug/ml, 100
wg/ml, 200pg/me AETS 2 95.620.7(%), 91.3+0.6(%),
85.6+1.0(%), 81.5+1.4(%)Z AT Hdl ZAEAOLE, dEE
R4 80% olye) HESES LIERHATKFig. 1).

120
s ]
= 100
S
S
s 801
e
= 60
=
(LT)_ —am— CMT hot water extract
*é’ 20 1 - -&- = PCMT hot water extract

. M L . .
Control 1 10 50 100 200

CMT and PCMT hot water extract {(ug/me)

Fig. 1. Cytotoxicity of CMT and PCMT hot water extract on mLFCs.

2) BV2 microglial cell line®) PENSHH wgle}l X BES
BV2 microglial cell lineo) LPSE Aeldle] 64)71o] At
H o ETEe e ME WA HAHEA AZ7F 28 3

=2
fou
i

HRI 72212 A3 A, ME E Zel oldol ArE

b 4> ot 6 Blekd BHKIEIE 48T ME

Faztulad & fAEg 8 + UriFig. 2

BV2 microglial cell lineolA] EEE &5 A3}, AR

52.3+5.8(%), BARAE AT 87.7:1.9(%) THRFHBE 48T

81.3+2.3(%)E LIER} thaToll vls] FEGS EEARBE 4
BT BT /94 UA HUckFig 28B).

mo &

5o
)
it

lo md
o0
2o

5

- + + +
BY2 LPS-CT LPSCMT LPS-PCMT

Fig. 2. The effect of CMT and PCMT hot water extract on
morphological change and cell viability in LPS-treated BV2 microglial
cell line.

2. BV2 microglial cell lineofl4] IL-1B, 1L-6, TNF-a, COX-2,
NOS-1I, IL-10, TGF-B1 mRNA 2t&io] n|x]E= gt
1) IL-13 mRNA 3ol x| &8

BV2 microglial cell lineofjA] IL-18 mRNA 9 2 ) 279
RQALE 10000 % 7)1F3IR & W, Fakr 0.078(RQ), FBAE 100
ug/ml, S0ug/ml, 10ug/ml AEZS 47 0.748(RQ), 0.874(RQ),
0.975(RQ), BB FERBIE 10048/ md, 50ug/mi, 10ug/mt AETS
Z+7} 0.579(RQ), 0.748(RQ), 0.829(RQ)E LIENITHFig. 3).

-
N
J

CMT
1.000 BPCMT

o
e}

o
o

o
o]

o
IN

RQ of LPS-CT in BV2 microglial cell line

BV2 Control 100 50 10 Cug/me)

Fig. 3. Inhibitory effects of CMT and PCMT hot water extract on IL-1
B mRNA expression in BV2 microglial cell line.

2) IL-6 mRNA gidof nix|= Hek

BV2 microglial cell lineof4] IL-6 mRNA e At
0.141(RQ), FEAAE 1004g/ml, 50ug/mt, 10pg/m¢ AP TFe 2t
0.688(RQ), 0.815(RQ), 0.968(RQ), EEXKHEHE 100ug/me, 508/
w, 10pg/md ABFLS 77t 0478(RQ), 0.699(RQ), 0.851(RQ)E

N
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UIERATHFig. 4).
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acMT

1.000 BPCMT

-
o]

o
®

o
N

Q of LPS-CT in BV2 microglial cell line
o
o)

100 50 10

BV2 Cug/me)

Fig. 4. Inhibitory effects of CMT and PCMT hot water exiract on IL-6
mRNA expression in BV2 microglial cell line.

3) TNF-a mRNA 28lo] o)x)= &sf

0.245(RQ), HEEFE 100ug/me, 50ug/mé, 10ug/mé U T2
0.827(RQ), 0.895(RQ), 0.911(RQ), EELFHARAE 10048/ md, 50ug/
mg, 10pg/m¢ AEZS Z+7t 0.813(RQ), 0.899(RQ), 0.975(RQ)E
VIERGCHFig. 5).
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Fig. 5. Inhibitory effects of CMT and PCMT hot water extract on
TNF-a mRNA expression in BV2 microglial cell line.

4) COX-2 mRNA W&ol ojxj= @k

BV2 microglial cell lineoll4] COX-2 mRNA 22 FHa
0.322(RQ), BARRE 10048/ ml, S0ug/ml, 10ug/ml UEF
0.744(RQ), 0.865(RQ), 0.991RQ), EFEXKHREAE 10048/ mt, S0pg/
e, 10pg/m¢ AT Zk2} 0552(RQ), 0.684(RQ), 0.825(RQ)Z
LIERATHFig. 6).
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Fig. 6. Inhibitory effects of CMT and PCMT hot water extract on
COX-2 mRNA expression in BV2 microglial cell line.

Control

5) NOS-I mRNA #glo] n]x|e &

BV2 microglial cell lineoll 4] NOS-TI mRNA & A4
0.103(RQ), BEEAE 100ug/me, S50ug/mi, 10ug/mt AL 2%
0.623(RQ), 0.744(RQ), 0.865(RQ), EEAHRAAR 100ug/ ne, 50ug/
ml, 10pg/ml A TS ZH7F 0.465(RQ), 0.768(RQ), 0.985(RQ)E
VIEBQTHFig. 7).
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Fig. 7. Inhibitory effects of CMT and PCMT hot water extract on
NOS-il mRNA expression in BV2 microglial cell line.
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6) IL-10 mRNA 2}alol] u|zj= @ak

BV2 microglial cell lineo]A] IL-10 F7HA} mRNA 2HE& &
AT 0.747(RQ), FRBAE 100ug/me, 50ug/ml, 10pg/mb HETE 23
7} 1.345(RQ), 1.140(RQ), 0.985(RQ), EEFHEHIE 10018/ ml, S0ug
/nd, 10pg/ml ABTS 212+ 1.754(RQ), 1.414(RQ), LORRQ)E L}
ERbdCHFig. 8).
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“Fig. 8. Inhibitory effects of CMT and PCMT hot water extract on

IL-10 mRNA expression in BV2 microglial cell fine.

7) TGF-B1 mRNA walo) njx|= @

BV2 microglial cell lineo]A] TGF-81 mRNA Wal S A
0.564(RQ), BABAE 100ug/me, 50ug/ml, 10ug/ml AETS Z}Z
1.442(RQ), 1.105(RQ), 0.988(RQ), E&kAHEEAE 1004g/ ml, S0ug/
me, 10pg/me AE TS Z42F 15%(RQ), 1.521(RQ), 1.024(RQ)E
VIERGTHFig. 9).

3. BV2 microglial cell line wijQ} &}&HolA] proinflammatory
cytokine 4342k njA]= ek

1) IL-1B 4ol olX|=

=13

o1
o

BV2 microglial cell lineQ] uief 2}SMo)A] IL-16 A HEES

Fab31.3+88pg/nl, THET 633+353pg/nf, MBEE A2}

EEFHIE g0l 22 522466.0pg/md, 552+55.2pg/mE
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Fig. 9. Inhibitory effects of CMT and PCMT hot water extract on
TGF-B1 mRNA expression in BV2 microglial cell line.
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Fig. 10. Inhibitory effect of CMT and PCMT hot water extract on the
IL-18 production in BV2 microglial cell line.

2) IL-6 a2k n|xE g8

BV2 microghial cell lineQ| Wi} AEo)A] IL-6 M 8
AV 168+44.6pg/ml, THET 5896:742.3pg/mé, HEEAE A& T3}
EB; KRR AETo] 27t 5015+275.0pg/me, 4891+1296.0pg/
mE izl vial A4S o Fode fIUTHFig. 11).
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Fig. 11. Inhibitory effect of CMT and PCMT hot water extract on the
IL-6 production in BV2 microglial cell line.

LPS-CT

3) TNF-a A4 2ko]

BV2 microglial cell line®] gt 4}&5MHojlA] TNF-a a2k
B AT 455+105.8pg/me, TAET 2664+2959pg/mt, FEIAE UE
Z =1
o

uixlE g

Tl EEKIEEE “04?01 7z} 2465+1859pg/ml, 2432+
294.7pg/ b= THETO] B1al 43I oL RelE2 fIRCHFig. 12).
4. BV2 microglial cell line B2} 41Z o4 NO &g vX)= S8

BV2 microglial cell line®] Wi} &Mool NOMAHZS &

gaEgo

| microglia & 7] 2% Heirddl x|

AFTE 9.4+1.8(mM), THAET 65.4£7.8(mM), FEEAE 1004e/ ne, 50ug
/ml, 10pg/mt ABFL 242} 523:59(mM), 57.6+6.7(mM),
63.246.0(mM), EEFHEAAE 1004g/ nd, 50ug/me, 10ug/mt LE
S 7}7} 46.7+6.0(mM), 55.15.1(mM), 57.3+6.0(mM)Z LIER}
nHF_—EO% B8l Zasiiout F9d2 JRATKFig. 13).
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Fig. 12. Inhibitory effect of CMT and PCMT hot water extract on the
TNF-a production in BV2 microgiial cell line.
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Fig. 13. Inhibitory effect of CMT and PCMT hot water extract on the
NO production BV2 microglial cell line.

5. BV2 microglial cell line v} 2}& o)A ROSQ 24
BV2 microglial cell line ujQ} &}5 oAl ROSE WHlch=
ZN O =2 BASH AT, AT 3.2%), AT 46.9(%), B
ﬁkﬂgwqiﬁ 100ug/md ABITE(C) 24.7(%), EBKIEAIE 104g/ né
AE D) 34.7(%)E VERATHFig. 14).
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Fig. 14. Inhibitory effect of CMT and PCMT hot water extract on the
ROS production in BV2 microglial cell line.
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6. Scopolamine2F & ZE]
Glucose, Uric acid, AChEo] D|X|= &gk
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1) Glucoseo|] DXl Pk

& Ul glucose= A AHTE0] 127.8+3.7(mg/ )OI L, THET
0] 112.8+9.3(ng/ d¢), galanthamine F3 0] 88.7+5.5(mg/ db), BA
055 X EHKHEE deFe s dEwo] 474 123.6412.1(ng/
de), 162.7+15.3(mg/ d¢) 1211 BERAE B ERXIEEE ZridE
b AEgo] ZbzE 120.8:8.6(mg/ dl), 161.8+4.9(mg/d))ZE LiERY
Zaoll Hid) ERRENE gd4-3E8 B AvHELEE R
A FollA] FSIA E7IBIR e AgT 1 7aTh Ao
UCHFig. 15).
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Fig. 15. Effects of CMT and PCMT on the serum glucose level in
scopolamine-induced memory deficit mice. Normal : Non-treatment
guoup, CT : Control. Group treated with scopolaine(img/ke /p), Galanthamine :
Group treated T2 scopolamine(1me/ke /p) and galanthamine(3mg/ke /p), CMT
and PCMT : Group treated with scopolamine(img/ke .p) and CMT and PCMT hot
water extract(400mg/ke 0.0}, CMT and PCMT(ultra-fine powder):Group ireated with
xcopolamine(ing/ke /p) and CMT and PCMT ultra-fine powder(400meg/kg 0.0).
After ICR nice were administered of CMT and PCMT orally or injected
galanthamine, the injection of scopolamine({img/kg} continued once a day for 7
days. Data represent mean+S.E. Statistically significant value compared wih control
group by ANOVA test(*p<0.05)

2) Uric acido]l B[X|& &k

A W uric acde H&o] 2.6+0.7(mg/d), tHETO]
71204(mg/ d?), galanthamine F0IF-0] 2.5+0.4(mg/d?), FREHE
9 ERFENEE E5FEE 480l 247 53:03(ng/db),
6.4:0.3(mg/ df) I FRENE % EEAREE ZolMEg 48
Fo| 7z} 5.0+0.3(ng/ de), 4.9+0.4(mg/ d0)E VIER} tHZ ol H)
B galanthamine £, HIAE E43EE YW 02T 4E
T EERREAE ZuMEY AEToA FOshA Baside
o, 487 b 7Y Ajol= glATH(Fig. 16).

3) AChE 8ol rjAl= g

8& F AChE 8T & o] 253454(U/ml), thETO]
100.0+7.6(U/ mf), galanthamine S 3+0] 36.7+7.2(U/ mt), HEEAES
2 EREHEEE SFEE 480l A 69.0:93(U/ne),
49.7+6.4(U/mt) 1T HEBHE 2 EFERAE ZnAdE 49
70| ZtZ} 54.3:6.5(U/me), 53.3:3.7(U/ml) £ LIEW} galanthamine
207 BE UETOIM RO BASIKION, A48T 7 &
g xol= gAATHFig. 17).

o

7. Scopolamine @ 2 FEE 711G ZE WFEH 3 1t
1) Stop-through latency EF0l419] 71HeiUE oA G394
Stop-through latencyS #HESH A3}, IETO] 66.5+5.9(sec),

galanthamine $0] 70| 10.8+2.4(sec), FHIE & EHAHEAE &
ZEE A570] 22t 31.7+34(sec), 46.1+10.0(sec) 18] 1L FEHH
4 EREKRE Z0NREY AT A7) 252411.9(sec),
5:9.0(se) 2 LIERLE THZE O HIG galanthamine T 7
B Adg oA fostH dEHYeH, 24 8T 1P /A A
KTHFig. 18).
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Fig. 16. Effects of CMT and PCMT on the serum uric acid level in
scopolmine-induced memory deficit mice. Normal : Non-treatment group.
CT : Contro!, Group Treated with scopolamine(img/keg /p), Galanthamine : Group
treated with scopolamine(img/kg /p) and galanthamine(3me/kg /0), CMT and
PCMT : Group treated with scopolamine(img/ke /0) and CMT and PCMT hot
water extrace(400ng/ke p.0), CMT and PCMT(ultra-fine powder):Group treated with
scopolamine{img/kg /p) and CMT and PCMT ultra-fine powder(400ma/ke 0.0}
After ICR mice were administered of CMT and PCMT orally or injected
galanthamine, the injection of scopolamine(img/ke) continued once a day for 7
days. Data represent meanszSE. Statistically significant vaiue compared sith
control group by ANOVA test(*p¢0.05).
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120 4 Hot water extract
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CT Galanthamine CMT PCMT
Fig. 17. Effects of CMT and PCMT on the serum AChE activity in
scopolamine-induced memory deficit mice. Normal : Non-treatment group.
CT : control, Group treated with scopolamine(1mg/kg /p), Galanthamine : Group
treated with scopolamine(ime/ke /p) and galanthamine(3mg/ke /p), CMT and
PCMT : Group treated with scopolamine(img/ke /p) and CMT and PCMT hot
water extract((400me/ke p.0), CMT and PCMT(ultra-fine powdes) : Group treated
with scopolamine(img/keg /p) and CMT and PCMT ultra-fine powder(400mg/ke 0.0},
After ICR mice were administered of CMT and PCMT orally or injected
galanthamine, the injection of scopolamine(imeg/ke) continued once a day for
7days. Data represent means=S.E, Statistically significant valu compared with
control group by ANOVA test(*p<0.05)

2) Distance movement-through latency ZHoA19] 7| 1]
oAx s

Distance movement-through latencyE #&F 21 2+
0] 1113.8+123.7(cm), galanthamine F¢4770] 263.1+50.3(cm), HEEAR
5 2 ERXBEEE d4-FE8 48To] 22 835.0£210.7(cn),
712.2+65.4(cm) J121 11 HEEAER % EEEEEIE ZniMEY 48
o] Z+Zt 717.4%259.4(cm), 666.0+196.1(cm)E THEEJOLL thE
ool Bl BE dg8wdlA F982 riFig. 19).
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REET ERAENE 2558

B Hot water extract
B Ultra—fine powder

Stop-through latency (sec)
ooB88EB8338

CcT Galanthamine CMT PCMT

Fig. 18. Effects of CMT and PCMT on the scopolamine-induced
memory deficit mice in the stop-through type Morris water maze
test. Normal : Non-treatment group. CT @ Control, Group treated with scopolamine
(Img/kg ip Galanthamine : Group treated with scopolamine(img/kg ip) and
galanthamine (3mg/kg ip) CMT and PCMT : Group treated with scopolamine
(1mg/kg 7p) and CMT and PCMT hot water extract(400mg/kg p.o). CMT and
PCMT(ultra-fine powder): Group treated with scopolamine(img/kg ip) and CMT
and PCMT ultra-fine powder(400mg/kg p.0). ICR mice were administered of CMT
and PCMT orally or injected galanthamine and the acquisition training trial
continued once a day for 21 days. The videotracking was initiated at 30 minutes
after the Injection of scopolamine intra peritoneal cavity. Data represent
meansSE. Statistically significant value compared with control group by ANOVA
test(*¢0.05).
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Fig. 19. Effects of CMT and PCMT on the scopolamine-induced
memory deficit mice in the distance movement-through type Morris
water maze test. CT : Control, Group treated with scopolamine(img/kg ip)
Galanthamine © Group freated with scopolamine(img/kg /ip) and galanthamine
(3mg/kg 7p) CMT and PCMT : Group treated with scopolamine{img/kg ip) and
CMT and PCMT hot waler extract(400mg/kg po). CMT and PCMTtltra-fine
powder): Group treated with scopolamine(img/kg ip) and CMT and PCMT
ultra-fine powder(400mg/kg p.0). ICR mice were administered of CMT and PCMT
orally or injected galanthamine and the acquisition training trial continued once a
day for 21 days. The videotracking was initiated at 30 minutes after the injection
of scopclamine intra peritoneal cavity, Data represent means+SE. Statistically
significant value compared with control group by ANOVA test(*(0.05).
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