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

Kang Wook Choi, Sang Ryong Lee, In Chul Jung*

Department of Oriental Neuropsychiatry, Oriental Medicine, Daejeon University

This experiment was designed to investigate the effect of the CMT and MCMT hot water extract & ultra-fine
powder on microglia and memory deficit model. The effects of the CMT and MCMT hot water extract on expression of
IL-1B, IL-6, TNF-a, NOS-Il, COX-2, IL-10, TGF-B1 mRNA and production of IL-13, 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 MCMT hot water extract suppressed the expression of IL-1B, IL-6, TNF-a, NOS- I, COX-2
mRNA, production of IL-1B3, IL-6, TNF-a, NO, ROS and increased the expression of IL-10, TGF-31 mRNA in BV2
microglial cell line treated by LPS. The MCMT 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 MCMT 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 MCMT
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 Hibiscus syriacus(MCMT), Hot

water extract & Ultra-fine powder
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' oA B2 SIS £UmZ 245l 2
AOF, B2 F44, AEY, Beld oA 71&E A
Foll 13 $¢6& ENE By dFVENE B o, Skl
Jofl st A7 Qs 740% AR
ole] HK}:‘ HEUEE T REEIEIAES deREET Zold
Hot dlgdo] w2 microglia & 7| Z1E ”ﬂEHEEéM] DR &=
HeS vlw HESIUAL RS KERENE d-FEEe
A)EE mouse lung fibroblast cells(mLFC)ol|A] A Z54E, BV2
microglial cell line(The immortalized murine BV2 cell line)oilA]
HEZENERS BESIH I, BV2 microglial cell lineolA] IL-18,
IL-6, TNF-a, NOS-1I, COX-2, IL-10, TGF-B19] mRNA 25y}
BV2 microglial cell line®] vQR}EMHo)A] IL-18, IL-6, TNF-q,
NO, ROSY] -4 & HasIei o, Eo G AERIEIE
S£ZEE 9 ZoMERS AR 2 scopolamine2E {FEE 7]
2 ZE 47 2ol €3 U AChEQ HIIE &N
Morris water mazeol|A] 43%)Q] = W3S VIDEOTRACKS.E
EX¢ bl /g Z2AE AYSEE ol BudkE Hiolth
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1) Alek ® 717

B dFo] A% A2 £ 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),
buffered  salinre(D-PBS),
acrylamide, magnesium chloride(MgClL)2 SigmaAHUSA) A

Dulbecco’s
phosphate formaldehyde, poly
ALE51% OH, Taq. polymerase®} Deoxynucleotide trlphosphate
(dNTP)i= TaKaRaAl(Japan) XMEE, IH™ALE A (Moloey Murine
Leukemia Virus Reverse Transcriptase ; M-MLV RT)&} RNase
inhibitor= PromegaAlUSA) &8, RNAzolB= Tel-TestA{USA)
MES, LefolEH(fetal bovine serum)= HycloneAHUSA) A&
£ TIP)1 Agarosei= FMCAKUSA) AES ARESIGIL, 1 9 A
e B B U=E ARSIk

2 dAFol AREE  7)7]=  spectrophotometer(shimazue,
Japan), rotary vaccum evaporator(Biichi, B-480, Switzerland),
freeze dryer(EYELA FDU-540, Japan), centrifuge(sigma, USA),
bio-freezer(sanyo, Japan), Primus 96 thermocycier system(MWG
Biotech., Germany), plate shaker (Lab-Line, USA), ice-maker(3]
Z &l Korea), ELISA reader(molecular devices, USA), E
homogenizer(OMNI, USA), automatic chemical analyzer(Express
550, Ciba-Corning Co., USA), VIDEOTRACK (Animal and human

o] B8R 20] microglia B! 7148 25 HeNZgol vXle HEF

being behaviour analysis system, Viewpoint, France), phage
contrast  microscopy(Nikon, Japan), flow cytometer(Becton
Dickinson, Co., USA), Pin millthdA|E7|&x)214y, Korea), Turbo
mill(air-flow type mill, ATM-100, 5424, Korea), Z7|EGEA]
(air classification system, ATM-100, 5J&2#), Korea), Applied
Biosystems 7500 Fast real-Time PCR system(Applied Biosystems,
USA), A+E483)18H24] 7] (Biochemical analyzer, Express 550) 01T
2) 5=

HaAE o 24g9 85y jifE International Cancer
Research(ICR)7| YF & =4 SEATolA] T35l 15
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z

o
i1
o
2
>

et

9] 27 conventional system@
12A]17+2 200~300LuxE Z2HoIL, 1241702 ZE 2

ARSI Al LEAIR(ETEE 221% ol4, £

ZHF 5.0% olal, ZEE 8.0% olal, L& 06% O]

Q1 0.4% ]2}, 41eE}, Korea)S} B2 E£E35] 2Z5K

Sl

Ay 18 HEH B2 s

mo kI Ho m
e
& o

(0]
@
=
o
Ol
:!—'

@
)
i

Tt

Table 1. Prescription  of  ChongMyung-Tang(CMT) &
MokGuenPiCheonChongMiChongMyung-Tang(MCMT)
BHER £ B Z CMT(g) MCMT(g)
=pr: Hoelen 12 12
R®OE Folygalae Radix 12 12
BEE Acori graminel Rhizoma 12 12
KERE Hibiscus syriacus 0 12
Total amount 369 489
4) AN =A

(1) JEAE X KBRS d4-Z2EE 22l W 2H9 A
HRBHE 38 EeH(108g) T AMEIANEE 38 Eik(14dg)l &
F 1300mE Jisled gy FE7100A] 3AIRF FESld g8
AE EY dAHdle] ol AY SRARNE 5L, ol
B4 HURIE o18dlk ¥ HZ:sld BEEIG %%#2‘5
153g, KEREWE 42828 281ge ERom, o
FEES JYE(-847C) BdaMHA Udel A 552 8*46}
o AMESICh
(2) BAAE W RHEFZEREAE Zv|AdlEg Az 2 A0l £A
ZOA] BU2 (F)BiRg oA AzE - RIS

RS GEE KR AgEE HE HdRSH &, Pin millE
0185l A4 ImmulQE ZE443 th2, Turbo millo)A] HIE]

(beater)2) A4 T 6,750rpm O 2 EAISINCE n|E4E AIGE &

J12G8R0lA] BFE &E(air classifying wheel  speed;

ACWS) 5,000~7,500rpm .2 &7] B2g3& HAIBIEC] Q8

2 S=ZUHF)GMP Q15 A)ollA] AA) - HEBIRICE o9k 2

o] U2 HEAE W AKHEIRIAE ZuNEUE 45(-84T) B
AT 400mg/ke®) SEF )45l AMEBIICT
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(1) MEdRSF
mLFCE BALB/c 259l A4 5 £F & cool D-PBSE 33

HHES & A2 RZIoFZ HTISt 2 conical tube(15ml)ol] B
1,400rpmoflA] 5871 2122|511, tubeo]] Dulbecco’s modified
Eagle’s medium{DMEM ; containing collagenase A(5mg/m{, BM,
Indianapoilis, IN, USA), DNase type I (0.15ng/m¢, Sigma, USA),
10'U/ mt, 10mg/ me,
amphotericin B 25pg/mf)}2 B 37T CO; ui&7lolA] 2417
E0 il FISiT) 05% trypsin-0.2% EDTAE H7IgH & 308371
A% lYSIATE MeF & QAIAEME|AE4(PBS)E oF 23]
1,500rpmoliA] §41E2|8F & DMEM-10% FBSol 15 &t o
IBIYCE 1579 & 05% trypsin-0.2% EDTAE mLFCHZE B
21310 DMEM-5% FBS tieiool] 10%cells/m¢ SEE W&ol 96
BF519irt. BV2  microglial cell line(The
immortalized murine BV2 cell line)= Tong H. Joh(Burke
Institute, Cornell University, NY, USA)QZ2EHE Z& 2o}
DMEMol 10% SEjol EHOZ wieisle] Udel AFE3ITt

Q) NZEN L NE YEG 3

X LEA ZHUPH 2 SRB assayH S oz MEsle] Ado]

AME3IACE. mLFC M Z & 37T, 5% CO; 7ol A] Agk A
Trysin-EDTA 89OE ©al MEE0] HTE wojul,
2.0x10°719 MEE 9 wells platect] BF5LT si71(37C, 5%
COxol A 2A17F ¥Rt & AR T} KEFIEAE S4-FEE
EE 5% 200xg/ml, 100ug/nl, 50ugy ml, 10ug/me, 1ug/ml)S
48A17F EQF XElsKdr). BV2 microglial cell line(1x10°
cells/24 wells plate)ol] lipopolysaccharide(LPS)(0 1pg/ mé), HERA
BI} KEEEAEE S4+3EE(100sg/n)s MEISHL 7247
EOF Al iYBIRICE BhS —’é— Foll vl g WElal PBSE
23] MABIRATE 2+ wellol] 50% trichloroacetic acid(TCA) 50u¢
7YSHIL 1A17} BOt 4Tl YRS & SF4Z 53] AIHH T
well plateZ Z7] oA ZSEIRT}. SRB(0.4% SRB/1%
acetic acid) 84 100/ wellZ 715+ Aol A] 3027 H4
8193 0.1% acetic acid 2WOE ¢F 4~53) MAS g &7
Zo|A] XS 10mM Tris BaseZ &
shakerol| A1 3.5speed 2 5587} shakingshl ELISA readerz= 540mm

oA EBTE ZH6ICE BV2 microglial cell line®] HERSIAQ]
H3l= BV2 microglial cell line(1x10 cells/ 24 wells plate)o]]
LPS(0.1ug/me), FRBABY AHEEHEEAE H+ZREE(100ps/nl)S
ABI8lA, 641743} 72417 S SA] wl sl flUAtEn| g o=
HETIAT

2) BV2 microglial cell lineo 4] proinflammatory cytokine %l

antibiotics(penicillinm streptomycin

_,_‘

=

wells  plateo]]

oo

anti-inflammatory cytokine mRNA g2}&oll t]g} Real Time
Quantitative PCR 244
(1) SFEAE]
BV2 microglial cell line2 24 wells plateo] 2x10°M Z & 2}
7} 2381 & 12417} 014 QEjor @3 ZE DMEMs)X[olA] vl
rer 7 FEEAET} K*ﬁﬁiﬂ%’ﬁﬂﬁz AR EE(100pg/ nl, 50ug/ nl,
10pg/md)S A7VSIAL 1A17F & LPS(0.1ug/ md)E A28k, 6A17F

B1A1ZiC O] plateZ plate .

(o3

YA E 2,000rpmoflA] 527 AU EE] & Y4FHES HAS

I, o710l RNAzol® 5004E 21 S8 WA Zgsisict
S0 chloroform(CHClg) 50 E H7Ver & 15E7F

BHOIKITE. 018 ol 1587 WX]g & 13,000rpmof 4]
A 2Eg)gt & oF 200449] 45N G 842810 2-propanol 20044
B 23 & UH3) E5I S0l 1587 LR|SINCT o]
E THA] 13,000rpmoilA] A4l —E—E]’@ % 80% EtOHZ M3l
27 vaccum pumpoiA] XIS RNAE FE3INct 531
RNAE diethyl pyrocarbonate(DEPC)E AT|gF 20409 574
ofl & heating block 75TollA] E&843} A7)
cDNAZHHo] AFSTIRITE

@ RT-PCR

A H AHreverse transcription) ¥} FH|E total RNA 3;1,g
£ DNase I (10U/ uf) 2U/tubeE 37 heating blocko|A] 305
1123} & 75ColA 108 &0t WHA|F| L, olof 254 10mM
dNTPs mix, 10 random sequence hexanucleotides(25pmole/25
ul), RNA inhibitor24] 1xf RNase inhibitor(20U/pf), 1pf
100mM DTT, 4.54¢ 5xRT buffer(250mM Tris-HCl, pH 83,
375mM  KCl, 15mM MgCL)E 718t &, 149 M-MLV
RT(200U/ 0)E TIA] 71511 DEPC Ml EF4EA 5 &
T 7} 2007t EIEE SIRACE o] 209 ¥iS EEAE A 2
= 2,000cpmoil A 5237 4] A5 37T heating blockoilA]
602 SO S A]A first-strand cDNAE 348 TS, 95CollA]
52 S0b wAlslel M-MLV RTE 2253 Al & 2ol 98
¥ DNAE PCRoll AME3IAT)

@ Real Time Quantatative RT-PCR

Real time quantitative PCRZ Applied Biosystems 7500
Fast real-Time PCR systemZ 0] &3l 483514 Ch GEAPIE
7101 W FHBAPIETRR!I FHAL #AS SYBR Green PCR
Master mix(AB)E A}£31%1l, internal standard® mouse
glyceraldehyde-3-phosphate dehydrogenase(G3PDH)E AMSGH
K1, primer®] AHE&T7F 200nMoO] FHAH BFSAIZTE Real
time quantltatlve PCRO] Z7AE 9UT 108, 50C 224
60T 1€ 40 cycles $H3IITH
A ZT thETY real time quantitative PCRE T121} 20| 7|
{¥3lo] relative quantitative(RQYE ZH 1T

o] ¢ &
Al
Al
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& first strand

KI.

pre-denaturation 3, 95C 9%,

y=z(l+e)n
(x=starting quantity, y=yield, n=number of cycles, e=efficiency)
ALSE primerse e} 2ttt
@ mouse G3PDH
Forward Primer: 5 TGAAGCAGGCATCTGAGGG 3
Reverse Primer: 5 CGAAGGTGGAAGAGTGGGAG 3
® mouse IL-13
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Forward Primer: CAACCAACAAGTGATATTCTCCATG
Reverse Primer: GATCCACAGTCTCCAGCTGCA

© mouse IL-6
Forward Primer: 5 TCCAGTTGCCTTCTTGGGAC 3
Reverse Primer: 5 GTGTAATTAAGCGTCCGACTIG 3
@ mouse TNF-a
Forward Primer:5" CTGTCTACTGAACTTCGGGGTGATCGGTCC 3
Reverse Primer: 5ATGAGATAGCAAATCGGCTGACGGTGTGGG 3
(® mouse IL-10
Forward Primer: GGTTGCCAAGCCTTATCGGA
Reverse Primer: ACCTGCTCCACTGCCTTGCT
® mouse TGF-1
Forward Primer: TGACGTCACTGGAGTTGTACGG
Reverse Primer: GGTTCATGTCATGGATGGTGC
mouse COX-2
Forward Primer: 5 TCAAGTGGCATAGATGTGGAAGAA 3
Reverse Primer: 5 TGGCTCTGCAGGATTTTCATG 3
® mouse NOS-II

Forward Primer: GGCAGCCTGTGAGACCTTTG
Reverse Primer: GCATTGGAAGTGAAGCGTTTC

3) BV2 microglial cell line®] uiQ¥ &4 1f IL-18, IL-6, TNEF-
o BHT 58

BV2 microglial cell line& A& 3¢Holl subculture
(1x10°cells/ n)51A 96 wells platec]l 2x10° MZEZE 7} welloll &
ZF3l £ 2eljoled AE DMEM iU O F overnight Al73
HERAE T} KIEEHERIE E4-FEE(100ue/ nl)S AEISIAL TA17H
% LPS(0.1pg/m)E 2242 welloll H71519ALk 647 & DMEM
BIOJIOF 7 well MASH £ TS ¥} MEHET A
BHERG R EE(100ug/ n)S AEIGIAL 48417 S CO2 &
7] uie7lolA sigsiiEt. wiY EFE & dAl g
2000rpmoflA] 587 Ad Erlsld 4&dE Fwold IL-1B,
IL-6 %! TNF-a 442 ELISAZ ZF3IT ZH wellol] 59l
& 10040(1/100 dilutiony! EFEF & antibody cytokine-
biotined conjugated 100u4Z AMEIGHL 24)17F A20)4] BIXI1SH
Z o] MASKIEE 2417 5 Aol WX & 23]
washing &% SNCE MAGE 1S antibody Avidin-HRP
conjugated 100402 FZISHL 2417F A SolA] wkx]SF & THA] Al
ATt 7)ol TMB 718& 100p4 2310 @hAoellA] 308
7 2ASE & 100409) stop EHE ATl & ELISA reader®
450nmoflA 2T E ST
4) BV2 microglial cell lineQ] uj¢k 21&8 W NO Y42 &5

BV2 microglial cell lineS 96 wells platec] 2x10*HZZ &
FoIAnt. o710l BERET AR DeFEE(100ue/ nt,
50ug/mt, 10pg/ me)E MEIGIAL 1413 & LPS(0.1ug/ ml)E Z+219]
welloll FH7H5lo] 48417} siRalRich ek 5 & A ok
& 2,000rpmof 4] 557 A4EE] gl 4EAE 343 & 7]
o Griess AJ2F 89 A(0.2% naphthylethylene diamine
dihydrochloride in D.W.)8} &% B(2% sulfonylamide in 5%

H;PO)E 112 &88lod AElBIiTh Th) sk 459 100uE
9 wells platec] B3I E¢ 8 1004E Aelgt F ELISA
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5) BV2 microglial cell line®] i} 5% Ul ROSS E4]

BV2 microglial cell line 9] ROSE ZA5I] Qlkd 24
wells plate®] Z} wellol] 5x10° cells® K715, FEBRET} KIERE
RIS A¢REE(100g/nl, 10ug/n)g A2ISL 1A *=
LPS(1pg/mt)Z RIS F 37CollA] 48417} viABICE Wi &
§ % DCFH-DA 50uME HE|8HL 587 uisHaL 23] 4248
Z flow cytometerZ M ZW ¥ ROSE £33
6) Scopolamine O E FIE 7|0 ZE 4F 2o SHEY

(1) ¢t= Fo] 2 scopolamine FA}

1058 ICRA 43 10mRIE 1Z2E 6l o}fd AelE
SRl &2 AT, galanthamine(3mg/ke, ip) FoIT:, FHIAE B
REEFIEIAE B+FEE(400ng/ ks, po) YT 2L IS
2 RISEEREAE Zu|A 22 (400ng/ ke, po) BT LT LI+,
2o 2283 EE] scopolamine(l

=
7 B AFHAEOE BAS A

.88 8

AChE 245+ cholinesterase kitZ Z& 35153
AChE 85T & Z£F351] 95 test tube$} blank tubeE EA]
G11L, test tubeo] sodium chloride solution(cat. no. 150-3) 0.2m¢
9} serum 0.2n{E W EFGIUCE blank tube$} test tubeol] 3.0

m¢ water, nitrophenol solution(cat. No. 420-2) 2m¢, acetylcholine

>

chloride solution 0.2mi€ H7I18ICk  acetylcholine chloride
solutiong H7Igt & A& 6] 7186 25T $Z20A F
215] 3027} HikA7] & ELISA reader 420nmoilX] §BEE &
Halrh 1 Zik= AA = ABLANK - ATEST Z4lo} 9J5}cd
2458 SPsirh

7) ScopolamineCE FE¥ 7|HEdZtE 4z ZE9] Morris

water maze 48]

=]
13] gigsksE AAIBIAEE Morris water mazeZt Z1Z0] 90cn
O]l =o]7} &F 30em] 2 E $20] 27T £+2EE 2/38%
AL, I ol YFATE STHE & = HEO] W0em?] AEH
platform& x|t £20Irh 1Y 13] 85 A] ICRA 47 & 30
Z oJie] poolofA] platformQ 2 TP/t HUFHE HHIN

AdE ICRA 47 1w0oi2lg o #oE Sl xR,
galanthamine(3mg/ ke, i.p) FoI, IEEIEG B KEEREAE ¢
FEE(400mg/ ke p.o) AT T2 FIAE B AMEIEEE &
O] 2 2H400ng/ ke p.o) HETLE BER/GIN L, 2147 =S

Ze A

U A1

e
[
L
MHT
-m
2
A

& I &3¢ ICRA 470l scopolamine(lmg
/ke)e 52 FAISAL 308 Foll water mazeo]l ICR7] JHE St
M

nig)® @i, VIDEOTRACKCE #ES ZFela, 08
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U2 -
videotrack softwarezZ EA13ICt.

AEoA 92 ZTE meansstandard errorZ 71E8IC
Zt 29 KOS UAMAELHEA(ANOVA test) = BI85
11, p<0.05 £>Z0jlA] Duncan test2 ARE A EIN

4 A
1. BARE 2 RMEREIAGS MZSY
1) mLFColl thg} Al Z=5d

FAEIE 2 REEIEIAES AEZEHE £4% 3}, mLFC
9] HEE2 Aol Blol FERAE 50ug/ ml, 100xg/ me, 200ug/ né
KBTS 931+1.8(%), 90.6£1.6(%), 88.1+1.7(%) %, AiEEHIE
50ug/ml, 100ug/mé, 200pg/m¢ AEFS L2 91.0£1.2(%),
85.2+1.5(%), 79.8£23(%) % thE ol v]a) Z4AHR LY, 1004g/
mOJElolAE= 80% o419 MEESE LVIERITE
2) BV2 microglial cell line®] HEHSIA W9l Mz MES

BV2 microglial cell linecil LPSE Azldlad 6A]17t0] Aol

o RS TEO MZ7 YA HAHA ME7 slE
Bl HalE BRI 2217 B3 Al AZE & At olyol AP
HA2S WEE 4 ok ol vislel KEEEIE 4822
Az gefsts 27} RnE & INEE B 4= ArHEES 4
2¥). BV2 microglial cell linecllA] MEEE SF¢ A3}, X
52.3+58(%), WERAE s 877+1.9(%), KIERIRIEE 4E
92.7:1.2(%) 2, thx ol 1ol HBIGN RIS 482
5 94 A EUCh

0!

|

2. BV2 microglial cell lineol|4] IL-1B, IL-6, TNF-a, COX-2,
NOS-1I, TL-10, TGF-81 mRNA ul3lo] n]x]& &%k
1) IL-1B mRNA @3le] njxl= Gk

BV2 microglial cell lineoA] IL-18 mRNA 2+l 2 th =79
RQZE 10000 7}E3IRE ul, Fahre 0.078(RQ)E ViEhd

om, FAEEE 100gg/mé, S50pg/m¢, 10pg/mle) ATS 42

0.748(RQ), 0.874(RQ), 0.975(RQ), AEZHARIE 1004g/ml, 50ug/
mt, 10ug/miS) AF TS 717 0598(RQ), 0.698(RQ), 0.887(RQ)E
LIERCHFig. 1).

0.8
0.6

0.4

0.2 1

RQ of LPS-CT in BV2 microglial cell line

0.0
IPS - " b o e
BV2  Control 100 50 10 pg/mt
Fig. 1. Inhibitory effects of CMT and MCMT hot water extract on
IL-18 mRNA expression in BV2 microglial cell line.

0)~
o
03‘.
=4
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2) IL-6 mRNA gigol ujis= @gk

BV2 microglial cell lineoA] IL-6 mRNA @A & 4740]
0.141(RQ), BEBAE 100ug/ml, 50ug/nl, 10ug/mtQ) AHF IS 242}
0.688(RQ), 0.815(RQ), 0.968(RQ), KIEFZIEBE 10048/ me, 5048/
nt, 10pg/mQ) AHF2 212} 0.478(RQ), 0.684(RQ), 0.835(RQ)E
VIERGTHFig. 2).

0.8
0.6

0.4

RQ of LPS-CT in BV2 microglial cell

0.2

0.0
LPS - + + o+ + o+ + o+
BV2 Control 100 50 10, xa/mé

Fig. 2. Inhibitory effects of CMT and MCMT hot water extract on
IL-6 mRNA expression in BV2 microglial cell line.

3) TNF-a mRNA 280l n)x]= Qs

BV2 microglial cell linecilA] TNF-a mRNA E}S & Ziht
0] 0.245(RQ), FEEBE 100ug/ml, 50ug/ml, 10ug/mio] HE TS
7}7} 0.827(RQ), 0.895(RQ), 0.911(RQ), KHEEZIEATE 1008/ nt,
S0pg/ml, 10ug/mS) ABFS ZZH 0868(RQ), 0.958(RQ),
0.987(RQ)Z LIERITHFig. 3).

1.2 1 acMT
1000 aMCMT 0987
0892 sas

9789 7

0827

RQ of LPS-CT in BV2 microglial

BV2 Control 100 . 50 10 g/ml

Fig. 3. Inhibitory effects of CMT and MCMT hot water extract on
TNF-a mRNA expression in BV2 microglial cell line.

4) COX-2 mRNA 2}sio] n)xl= Qg
BV2 microglial cell lineoA] COX-2 mRNA 2 F4)
o} 0.322(RQ), FEBA%E 100ug/me, 50ug/ml, 10pg/meQ] 48T
237} 0.744(RQ), 0.865(RQ), 0.991(RQ), KiEFEREEAE 100ug/ ne,
S0ug/ml, 104g/me) ABFS 247 0665(RQ), 0.745(RQ),
0.821(RQ)Z LIEVRITE
5) NOS-II mRNA wlo] o]z Qg
BV2 microglial cell lineof] 4] NOS-II mRNA 232 &4
ollA] 0.103(RQ)Z, HEBFE 1004/ nt, 50ug/ne, 10pg/meS) AT
2 717} 0623(RQ), 0.744(RQ), 0.865(RQ), A HEEHABAE 100ug/
nh, SOug/nt, 10ue/mtS) ABFES 717} 0486(RQ), 0584(RQ),

rlo HJ
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BT AEERNE 2588, 202U micoglia 3 7|9y ZE Heizdd viils g8

0.788(RQ)Z LIERATH
6) IL-10 mRNA wisio] n|x)|= gk

BV2 microglial cell lineoilA] IL-10 XA} mRNA w8l &
7ol 0.747(RQ)E, HARAE: 100ug/ md, 50ug/mé, 10ug/mS} A1E
F2 747} 1345(RQ), 1.140(RQ), 0.985(RQ), A AEEZHARAE 100ug
/mt, 50pg/ml, 10pg/mt) AT 782 1.695(RQ), 1.251(RQ),
1.125(RQ)Z VIERITE
7} TGF-$1 mRNA gigio] njile Z&

BV2 microglial cell linedilA] TGF-B1 mRNA 282 Z 24
o} 0.564(RQ), MEHAE 100ug/ml, 50ug/ml, 10ug/miQ) LB T
Z}zh 1.442(RQ), 1.105(RQ), 0.988(RQ), AHEEEAEE 100ug/ nl,
50pg/ml, 10pg/mlQ AEFES ZZ 1.996(RQ), 1.424(RQ),
1.002(RQ)E LIERJTH(Fig. 4).

rli

10

acMmT
OMCMT

0.9881.002

RQ of LPS-CT in BV2 microglial ¢

0.5

0.0

LPS - + + o+ + o+ + o+
BV2 Control 100 50 10 . xg/me

Fig. 4. Inhibitory effects of CMT and MCMT hot water extract on
TGF-81 mRNA expression in BV2 microglial cell line.

3. BV2 microglial cell line HjQFIEM)A] proinflammatory
cytokine A&k nx)E= GaF
1) IL-18 Yol niAle S

BV2 microglial cell line9] H QAL
2370] 31.328.8pg/ ml, THRT0] 633+
TS 455:554pg/ mlE o x:Loﬂ H]
2) IL-6 HG=o mjile= G

BV2 microglial cell lineQ] i@t} &N
A10] 168+44.6pg/me, VI ZT-0| 5896+742.3pg/ nt, BEREE A&
T ARG A8 217 4586+275.0 4586+1203.5pg/ mé

E oz dls) Zasiiou fade gAThEs 4.
3) TNF-a ddzke] njile g

BV2 microglial cell line®] ujQR}IEMo)A] TNF-a YL
Baro] 455+105.8pg/ml, THETO] 2664+295.9pg/ ml, FEEAE A1
3 KERRRIAE *‘ola-oﬂ Me 27 246541859 2252+
221.2pg/mE thZwol Hld] 24381t Folde gict

oA IL-18 AMEre &

fe=ll e yen Jwi

3pg/ml, RHEEFZIERRE 4
8 79 UA Zasick

FALEON
o T
35.

oA IL-6 Waze H

4. BV2 microglial cell line ui@RIZM614] NO AAE] 1)z oIgk
BV2 microglial cell lineQ) HAQFAIEMHo|A] NOAIA RIS HA}
| 94£3.1(mM), HETO] 654+13.6(mM)E, FEEAE 100ug/me,
50ug/ mt, 104/ me %E‘%JE—S— ¥z} 52.3+10.2(mM), 57.6+11.7(mM),
63.2:10.5(mM), RERFEEEAE; 10048/ ml, S0ug/ml, 10ug/meQ] A
T 717} 437.6+13.7(mM), 46.2+8.8(mM), 531:63(mM)E LIER}
Rl Hial Z4sidout Fo8e gidich

5. BV2 microglial cell lineolA] ROSQ] £4

BV2 microglial cell line ujeta}E5Mo]A] ROSE ursis)
AUSAILO 42 BMS A, HTFA 32%), RF
46.9(%), REFZIABE 100pg/ ¢ HEZ(C)2 22.1(%), RERIE
B 10ug/mt AE (D)2 33.7(%)2 VIERITHFig. 5).

ro rie

1 10

Fig. 5. Inhibitory effect of CMT and MCMT hot water extract on the
ROS production in BV2 microglial cell line.

6. Scopolamine @ 2 RTE 7198 71E 45 HE9l AChE]
njx&= G
X £ AChE @4GFE &470) 253:54(U/ml)olQL,
scopolamine& Fo{¢t S A7 EH ZET2 100.0£7.6(U/ml) =,
71998 75 43 2ol 277} HAE EeFEET REER
BB UaREE, TENE xD]/d]‘ﬁU‘:u]- RIEEZREINE ZPIAE
e Bog AETS 212 69.0:9.3(U/nl), 54.3+12.8(U/mi),
54.3+6.5(U/mt), 57.0:4.9(U/nt)Z LIERITE BE LB FjAl &
Qs Zasiier, 48T 7 /s Alole fIChFig. 6).

120 = B Hot water extract

OUltra-tine powder

-

o

o
2

80

60

40

Serum AChE level {

20

0

Normal  CT Galanth. CMT  MCMT
Fig. 6. Effects of CMT and MCMT on serum AChE activity in

scopolamine-induced memory deficit mice. Normal : Non-treatment
group. CT : Control, Group treated with scopolamine(tmg/kg /o). Galanth, : Group
treated with scopolamine(lmg/ke ip) and galanthamine(3me/ke ip). CMT and
MCMT : Group treated with scopolamine(img/keg /p) and CMT and MCMT hot
water extract(400mg/ke p.0). CMT and MCMT(ultra-fine powder): Group treated
with scopolamine(1mg/kg [p) and CMT and MCMT ultra-fine powder(400mg/ ke
p.o). After ICR mice were administered of CMT and MCMT orally or injected
galanthaming, the injection of scopolamine({img/kg) continued once a day for 7
days. Data represent means=SE. Statistically significant value compared with
control group by ANOVA test(*p<C.05).

7. Scopolamine Q.2 FEF 7|9e 718 A3 2ol wist gt
1) Stop-through latency FHollA19] 71iEd ZE] A& a3}
Stop-through latencyE #28} A3} scoplamineE A28t
THETO] 66.5£5.9(sec) HANAE:, AEREPES G+-F2E, |
B%, RERHEIRGS ZolMEY dE8T2 242 31.743.4(sec),
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Ho

23.1+9.0(sec),

25.2+11.9(sec), 18.4+10.1(sec)Z LIERACE AT
ofl Hial Z& ATl FHEE Hom, 7 4

5
2
=
&3
a3
3

80
70
60
50
40
30
20
10

0

BEHot water extract

OUitra-fine powder

Stop-though latency (

CT CMT MCMT
Fig. 7. Effects of CMT and MCMT 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(1mg/kg £p). Galanthamine : Group treated with scopolamine(img/ke
ip) and galanthamine(3mg/kg ip). CMT and MCMT : Group treated with
scopolamine(img/kg {p) and CMT and MCMT hot water extract(400mg/ke p.0).
CMT and MCMT(ultra-fine powder): Group treated with scopolamine(ime/ke 1p)
and CMT and MCMT ultra-fine powder(400mg/ke p.0). ICR mice were
administered of CMT and MCMT 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 means+SE. Statistically significant value compared with control
group by ANOVA test(*p<0.05).

Galanthamin

2) Distance movement-through latency Z&ollA1¢] 7|938d Z
H A9H 23

Distance movement latencyS &g+ 23} scoplamine& A
218 thETol 113.8+123.7(cn) FRBAE, ANHEEEENE d+3F
g, [EE, AHEFREEE ZARY dEgese 4
835.0£210.9(cm), 539.8+224.8(cm), 717.4+232.2(cn), 391.5+184.7(cm)
Z A gEHA oL tiET Blal BE dETdA 7l
o] GCHFig. 8).

—

1400 MHot water extract
1200
1000
800
600
400

200

DlUltra-fine powder

Distance~though latency

Galanthamin CMT MCMT

CT

Fig. 8. Effects of CMT and MCMT on the scopolamine-induced
memory deficit mice in the distance movement-through type Morris
water maze test. CT : Control, Group treated with scopolamine(img/ke /p).
Galanthamine : Group treated with scopolamine(img/kg i0) and galanthamine(3me/
ke [p). CMT and MCMT : Group treated with scopolamine(img/ke 7p) and CMT
and MCMT hot water extract (400mg/kg p.0). CMT and MCMT(ultra-fine powder):
Group treated with scopolamine(1mg/ke /ip) and CMT and MCMT ultra-fine
powder(400mg/ kg p.0). ICR mice were administered of CMT and MCMT 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 meanstSE  Statistically
significant value compared with control group by ANOVA test,

i z

AT 654 01419 el TolN FEEO| 22~88%] O]
2 n]=9] 242 ADZ} AA| A EkRLe] 50~60%, E&4 R0Y
7} 15~20%, ADS} HEH KNS g7 15~20%, 7|EF7} oF 1
0~20%715)1= ASE £EH L YTt ADE B Aol I3
Al FEE A HETOM 202 v F(B-amyloid)9] AHCE
A7) LoI9te) MASHOE AFAFAD do7le A 3
Qi) Ebe weigd
o &gt NFTsQ] 2208 MZEAE d27]le Zio] thixEFo]
o THE ADQ el thdt Mol 39 astrocyteSt
microglial cell £9] AZ A ENA] M4 E)= proinflammatory
cytokineo] O3] AAMEL APHo] = Zo] Ut
AD, Parkinson’s disease 59 EI@4 &z HH EHolA]
IL-1, IL-6, TNF-a 59 cytokine 2SS HO|= astrocyte®}

celld] Hziy #FEFEOEHN, ol AP
proinflammatory cytokineo] WS HA 7T ezlgkes 7ol
ol ASHL Yo E5| BArt AFE eldl FHY
microglial cell2 BAo] & ZH3lgjo} IL-1, TNF-a Sl
proinflammatory cytokine& M4 &t Z4 ADY HEl71Fe] 7]
ol 208 2ud Yok Microglial cello] 951 2H|E
TNF-08} IL-18= astrocyteZ R 3lA]7|H 24351 astrocyte

{hyperphosphorylation tau protein)2] &

7

A3
=+

gl

microglial

= MEZELS 24614 818 antichymotrypsini}t apoliprotein
EZ 2H]5lo g5 U BAd I8t AZMEEHS FRAUH.

IL-1B= ABoll 98l BHl7t 710 Iz EaAolA Y AH
ollA CD402] Bo1g EXAIA AB7t ADo| JEks niXl=r &
Q3 g 280l By ADOIA] IL-62 amyloid A2t Q1
¥t @43 Bedo] Zn

Microglial cell®] £-43}Z anti-inflammatory cytokine
HErth IL-102 THE, BMZ, daT Soll Slall 4450
T, macrophages AlZQ) IL-1, IL-6, TNF-a 43+S AA|5He
anti-inflammatory cytokine© 241 FE5] 1 .
TGF-B2 £& &4 & MY apgolA] VER S cytokined] 6}
VI AT 5 WmME, oz SolA] B4kze] chalA 2o
A B4ElE NOZ B43IIITH. 22 0]F anti-inflammatory
cytokineo] ADS] ¥io]718E Aaidkche |77}t Bawa ek,

$HH acetylcholine, dopamine, serotonin, GABA S92} {17
AYEAS oijol met Basle AR weid eul”, AD
9] 1A} Fakol 71908 ZESAIE cholined A1ZA A9} UXT &
A7t Qb= EA7} chdsiAl MAIET Tk,

HE 012 ohARt ZEE cholined MAAE EF
AFEL 7S & 4 A SE= AChES Aaixz &H5719
ADol| E37} Qe AOE LET AL galanthamine™o] UTH.
Microglial cell2 ABoll 93l T4 44 ROS S0l 7=} &
4 3}5) 1L proinflammatory cytokineS Tt e33O Z4 ADS)
Hel71dd) 71dgle ASE UEdAd Aol ABSE ROSY] 4
o} Z=5 1 ¥, ABSH 84 51%F microglial cell2 iINOSE &
H3IAH NOZ TRICE QHA7IH ARY =4 REHONLL

O
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TISET KEERENE 94328, Zu|ARTHEO) micoglia X 7198 715 HelZdol niXe &

o} NOol 95} mi7/i=ls ALE ¢edd Uew, H8EoZ NO
o &g ZFEAY FASET G AE3ks 2ol AD XEd &
22 = 4 U0l waAL Un?.

mEENOZ ERC KER FERE, FEAHA KAKHE,
HENME 50 UL HERE, BBEE, REHEE RWIDR, £
BERE RIEH SCE sl mEER, AT RE Xt
B, TRIEM, HHEE SRENY KES EATCY.

ERRS GRENE - AEm %d ass, AREEET
E7olgt 8l HTE AESked AMESL 71ed ol JuE
o KEOE QIS 2w U R 59 ¥Ed 8851 gom?,
KRS fRZERlo] &0 BIEEARR 23319 B 2 BEE
MO - %, OB, BEEIE, B 50 Qe
HZ AHOZ ADY X2 ool EI} Urks A7,
AR AMEE et AMERIEERE A X]ojol that /ojst
37} Aok A7t wER B Ao,

Ax) or=l Agol) YoM G deSE
2 0l83la Qlitl, 8 MEATeIA Bl ok
Fuisky) EHsich= A, gxl9] 7o) Bag 4
TEolL 94AEE AAE oErt Ue R Zuie W3
7h =2ivhs Fol BEoR NHH L Yri?.

HZ Z0A B4l 7)&0] SltRge] 388k €851
o Zold BU dgo] UEAA o|8F, o) 71E, & 4
8k Solx] 243ichs ATEHI7} oL Tl ATE w)
3 dgolck.

olofl MAR= FEBIET} AiERZEERAEO] microglia B 71998
ZE Helgdol n|xs 9 AGHOTE HslL, d4-EE
23 Aol 2 Ao W2 g8 vl ZESILA BEEET
KEEIERE d+-FE8E8E AIEE 51 mLFCol4] MEZEHE
PHESET BV2 microglial cell lineoll 4] HZE WESS BESIG]
c}. LPSE X2|$F BV2 microglial cell lineoA] proinflammatory
cytokine@l IL-18, IL-6, TNF-a9] mRNA, NOS-1, COX-29)
mRNAS} anti-inflammatory cytokine@l IL-10, TGF-$18] mRNA
Walg TESEL, BV2 microghal cell lined) wiQralEolo)A]
IL-1B, IL-6, TNF-a, NO, ROS2| 444 & FHABIIcE L8 BREAE
I KRR deiszzs U
scopolamine@ 2 FTHE 7|¥E ZE 47 ZEo €3
AChEQ] H3IE a5} Morris water mazeofA] 2829] 8
E ¥3}E VIDEOTRACKSZ ZA351%ch

HA Fa 839 mLFCol|lA] BB} KRS Al
S8 £ 21, AT 813 FEE 50ug/ né, 10018/ md
ST KHERE FEB3%E 10ug/nl, 50ug/me, 100ug/ nd, A& ol

ATV O, 100pg/mt 0151 BTolA 80%0140] WEES

LIERARATE L8t LPSE AE]3} BV2 microglial celld] WES

=X0r A, BINE 4BITS 87.6+7.8(%), A NEEAE A
81.2:8.8(%)Z tiETol HITH 7Y AA B7I8INCh

olEist AIE FEET REMZEAE Q4RSS 100u/

n? 01519 SEolA HaMZo] tigh AZEHS LERIA e

™, AD HelolA LR b AZ Al S oxlshe Gt Tk

1)

> H

2

i

¢ o wo
y

"
rfo

oerEnt 100gg/me 01518 SEE AZISINE wl BaM =]
mLFC®} ¥ AR M ZQ1 BV2 microglial cell lineol| A MEE
0] 80% oldol E& LEME AO|BE, ol UE4dAl= 100
pg/mé 01510 HEEHE W AHEIEIES AE TS AHESISET

Microglial cell® &&F4A1ZA 0l 4156 macrophage® X
&4 W QR ZRE o[2HY] Y S Aol Fold uf &Y
siElo] MZESAN TAREE 717 AY
microglial cell® 9] <&ito] tist IE0E ZdsiE)=t,
microglial celld] 4 3h= ADS} TRIEH I 2 AFAIEE 2
9 Al TPl BRE A s AR LEid Uk

A 2774 microglial cellS sk 17]E 71 &l EE12
TIRIEST MELE0) EXiSks 0] LPS(lipopolysaccharide) 2, Al
Zut 2701 CDM40] 2§51 microglial cellg B4 SAA ZHE
cytokineS BHIGIEE 511 9% U WSS Yoy,

COX-2& arachidonic acid”} prostanoideZ F2HE w] Znj
82E 5 prostaglandine(PGs)S M= Q¢ Flolct
). PGs= Mol Exg A At S4E LERE AlZwH Yol
gt COX-29] wislE 7= ol prostancide?t AMF71E
9 HAUEE FEoI EELE miisE, AD AEH9] Xof
AT COX-2 mRNAS} 2l o] wid Y&o| HUHIUCH”.

NOS-II (inducible NOS ; iNOS)= L-arginine 2 2FE] NO

AHElE GAE LPS, TNF-q, IL-1B B IFL-yol 9J5) AH=
2 M E, T E, AZHE FollA] BdEr). iNOSE Ea
= AZuo] EX5HA oLt dut FeEH 277 viE
NOE 4H3sin, gQold o2 WHE NO= shocke] 9t &
2z, 9EHEoE gulEs ZAEY, AARRY &4 B
UOA YAl SN AES VERHE HOE BUHAC.

Microglial cell®] &X43lE HHEE  anti-inflammatory
cytokine 2 IL-102 AJ2Ho] ThAIR| EL} Th M| EojA] 7}k i)
AAEH TR = Fo 2H236l0d Thl @ ZF9 MEHAES A5
a, L1889} TNF-oE A4sle Mz 44E AAsil
TGF-p12 £2 &£¢ = AP IFellA] LEEREE cytokine®] Sht
2 g4 WMz, tha A E SolA] d4lsin] cfal A Zo)Al
BYEE NOE BZY3 AP

019} Z2 BHEAA] BV2 microglial cell lineE LPSE &)
ot &, 217t T8 s REES AEERERS E¢-58E
(100gg/ m, 5048/ me, 10ug/ne)S TG & 6417 vl 51, IL-1
8, IL-6, TNF-a, NOS-1I, COX-2,,IL-10, TGF-B12] mRNA a3
2 a6

I A3, 2E Ag oAl proinflammatory cytokine IL-183,
IL-6, TNF-09] mRNAS} COX-2, NOS-T19] mRNAS] &}sio] of
MEUIL, anti-inflammatory  cytokine@l 1L-10, TGF-B19]
mRNA9] W2 Z71519iCHFig. 1-4).

=B BV2 microglial cell lineQ] vl EFEM oA IL-1B, IL-6,
TNF-o8] B8arg ZES 43, BE Tl dikdo] tia
ZasIn et IL-189] Wizl QlojA] RIEEIEIAE A8 o)
Al 7Y UAA 2Bt

ABAZ) 4188 &2 ADE |uldl

2, 1=

=

prd
)
=

o=

|0

Qe

(r
(e

Qlo]
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ERES

e, olgiet 413K &4 Fkdlke thEAY 22 E NO%
ROS7} it NO& ZH1 Hiwd

AEA S EA 87
QL M W 714 A E
TSI Ao, HRoeE 4
X]- Oﬂxtﬂ- Oi OI:H-E/]"— =X ,/‘_.:/g-

o7 Aol [T ABE VERE ASE BuH 1 A

[
B
Bl
2
12
X
(o]
=3
2
N
Yool
2

OH, Oy, H0,E zghl= HEHo] M2 & ROSE 3714 ol
ARE Ol Al Aikgolt ROSE B, 95, 27129
22, 5 S 22 vEAEe ZHoA TESHA 84kE 1,
o2 Q3] M=) XA, £ ehiE E= §4, DNAo] 413}
& FER[A ML) 4], chilzio] 1y, DNAA Mo‘——é et

St O1& 41alH £42 w3 o1&y, AD
A ZelY Tigs 2ye gusicy.

olggr ¥EollA] BV2 microglial cell line BieF4EH 9] NO
ol ROSY| MM S _‘.L}ia@ A3}, NOQ| AHLS tR o] 13
EE AgTolA Tid ZAGIRAT 11 5 RERIEHE 1000/
nt AEFoJAl FEH0] LERGIL ROSS & thE ol HldH

REEZFINE AEToA 25 ZasiithFig. 5) RS

N

B KERIEIGC] 431 &4& fadhe NO, ROSY 44
=1 O*Xﬂomi’%i AD9] ool %%% = AsE & 7 Atk

D‘ﬁ\_i L}E}b}~ﬁl scopolammeo & Bzt Ao &
BRZE7I0A 9] acetylcholined] 218, FATIRIY %
= Elgks gRATRIY AEE, TS JAVs &
2 ZEon Bosls HAoZ UElx il
%:: 71998 45 43 2do g3 u
EE JEgolA R U4
ATt ol EN BEEAE
to] AChEE oAl
7N 7121et

scopolamine &,
AChEQ] 42 [;H

o

@BZH%%?%-J Oeﬂ'/;:ng‘%é' gl ZolAEg

acetylcholine2 B EN 718 ZEE
TIECKFg. 6).

Scopolamine@E FEE 719E ZAF YFEEQ Morris
B3 71dE »E AX g8 248 23,
] nis] BRIAGT ANERIEAERS
A+ZEEY A0NEUE BAS 48T BF 794 A=
AzlY ©&EE HYU(Fg 7), Distance movement-through
latency & #H&SH 23}, thETl Hlol ZE ATl tia A2
9l &S HY oL} foH Qe AolE HOIX| ¢XRiHFig. 8).

01410 AT FEBAE W AHEZIEIAES scopolamine S &
T 71y ZE oigh AR gart dol 7199 AdE
AEAE %oé £ UTIAL THAEICE
ol WEE 0] HH MBI KERREHES BV2
microglial cell linecflA] IL-1B, IL-6, TNF-a, NOS-TI, COX-29]
proinflammatory cytokine®] mRNA ®I3E Axsia IL-10,
TGF-B19] anti-inflammatory cytokine®] mRNA 2H1E S74]
729m, IL-1B, IL-6, TNF-a, NO, ROSQ] MMets ZFAAlZrt
719e ZE 87 zgo gF3u

o
water mazedE S

stop-through latency= tiET

®

I=Ran 3

Scopolamine©. & FEE

18 - Hel

AChE9] #HE AdA Gt Morris water mazeddSollA]

scopolamine2.Z FTE BF S 7Y UHE HUAIR

2 AgolAM FEiEY AEEREIAES G318 vlusid B
™, BV2 microglial cell lineo)A] proinflammatory cytokine
mRNA 21319} A2} anti-inflammatory cytokine mRNA 2sd
9] &7}, proinflammatory cytokine %! NO 43AJgk0] 714 Hl

scopolamine@. E FTH 7|ded g A7 el &4 | AChE
o] &M & &3 J8)1 Morris water maze A8 S E3d)

stop-through latency £ 0419 7]0*'9371§ 7H/H _3,\,}01] i8]
AT 7 7Y% Rlole fidet 2 ZD)A]
22 B W5 scopolamine . E FEE 7]0422;@ Nz mY
AChEQ] &4 94 g3 ZI18]1l Morris water maze A S
&0t stop-through latency FEHNAY 71 ZE] 714 G1jol|
Aol 7 Aol ATt
ZIHOT [EE X KERREHEBS microglial celld]
A AEPA EO

19 HL —lﬂ

proinflammatory cytokines®] @] BI&

2 Q18] 0PI 4 Q= ADSkholined ABHES] H5ic] Ol
opIFE 71oiE 7ol e cluiTt AR E 288 4 UL
ROR TR, B3 ZulNRH PEE 71T} Kol T
Qlabs B8ol tidt @F, AR MEY M B0l N&H O
olFolHok & HOF ALEEILE
4 £
MBI REEEREE 94258, EnA2UHEol

microglia B! 7|92 ZE] 2o m|il= dgkl tid) 48X e
2 BEet 23 G % RMERRENE d4FE28 BV2

microglial cell lineol}A] IL-1B, IL-6, TNF-a, NOS-1I, COX-29]
mRNA 23S A5k, IL-10, TGF-319] mRNAS) W& &
7WX1Z43L, BV2 microglial cell lineQ] wiQiabEoHolA] IL-1B,
IL-6, TNF-0, NO, ROSS} A4 Eg ZAAIZA I, ScopolamineF
S 7198 7458 479 83 W AChE €62 IlE 2 K
HEIEEES d-FEEN RuMEY A8 EFoA {94
VA AHEIYC) Morris water mazeE E38F stop-through
latency SEolA] FRIAE W ARG d4-Z2E&E3) £v]
AL Ag@Eo] {94 e 719E MHFNE \/}E}‘X‘iﬁ}
o]l AME n|Fo] Hol IS W KRERIEIGS A

258 2 AnABTE ADY ol A8 882 4 U2 A

o8 FiEn) F35 71Hd) i @T0k AD AI20] ot
47 B8] IS ATV BF ASHOT o) FoiHok & RS
2 Az
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