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Effects of Sesim-tang Hot Water Extract & Ultra-fine Powder
on the Alzheimer's Disease Model

Hyun Soo Kim, In Chul Jung®, Sang Ryong Lee

Department of Oriental Neuropsychiatry, College of Oriental Medicine, Daejeon University

This experiment was designed to investigate the effect of the SST hot water extract & ultra-fine Powder on
Alzheimer's Disease Mode! Induced by BA. The effects of the SST hot water extract on expression of IL-15, IL-6, TNF-
a, NOS-1l, COX-2 mRNA and production of IL-1B, IL-6, TNF-a, NO in BV2 microglial cell line treated by
lipopolysacchaide(LPS). The effects of the SST hot water extract & ultra-fine powder on (1) the behavior (2) expression
of IL-1B, TNF-a, MDA, (3) Glucose, AChE in serum (4) the infarction area of the hippocampus, and brain tissue injury
in Alzheimers diseased mice induced with BA were investigated. The SST hot water extract suppressed the
expression of IL-1B, IL-6 and TNF-a mRNA in BV2 microglia cell line treated with LPS. The SST hot water extract
suppressed the production of IL-1B, IL-6, TNF-a, NO in BV2 microglial cell line treated with LPS. The SST hot water
extract & ultra-fine powder a significant inhibitory effect on the memory deficit was shown for the mice with Alzheimer's
disease induced by BA in the Morris water maze experiment, which measured stop-through latency. The SST ultra-fine
powder suppressed the expression of TNF-a protein significantly in the microglial cell of mice with Alzheimer’s disease
induced by BA. The SST hot water extract & ultra-fine powder reduced the MDA and suppressed the over-expression
of CD68, CD11b in the mice with Alzheimer's disease induced by BA. The SST hot water extract & ultra-fine powder
decreased AChE significantly in the serum of the mice with Alzheimer's disease induced by BA. The SST hot water
extract & ultra-fine powder reduced infarction area of hippocampus, and controlled the injury of brain tissue in the mice
with Alzheimer's disease induced by BA. The SST hot water extract & ultra-fine powder reduced the tau protein,
GFAP, and presenilin1, 2 of hippocampus in the mice with Alzheimer’s disease induced by BA. These results suggest
that the SST hot water extract & ultra-fine powder may be effective for the prevention and treatment of Alzheimer's
disease. Investigation into the clinical use of the SST hot water extract & ultra-fine powder for Alzheimer's disease is
suggested for future research.
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SHRER|, BERE, REF, REK HEATHEE, SHAE,
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sholl IS R AT 7143101 1B [ E2 At fAksH
7H o ‘gol thal 3] A&skL ATk

ool Fifks FBRE SNSE KBHE SHOLR S
OF, BES MAKR, MERN BRLE TRIEI, HEFE,
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wOES R - R Yol HecE £2Y Aye
2 RIS, ZARSRE, RKRA, BEBH, BRRR B &
A2 ABek=t AIBEINT, (AR Y1 (ERTE
ey Joll s FUEEERC] RRS Xk AYCE HMAlS
I glom, & Y2 Lol HERY 43} AES oAIsk
ADY ¢jglF} X|Zo] 888 4 UG UFHL gﬁ}%}

A 7 del AlBEE o Age BRolA 283
Az, BEte] BEgo] Wol MES A 7ol 34541 N

o', 58] Z0IM BUS OE SmT Boid 2R v
E 0T ok20l F44, ¢FEY, BElY ol /1€ A b
8 e aE ES&iD}— AT} Bloto] deREET ZRIA

3jo] cholined A1ZMZS] Elglo] dall opIEE 7194
ZElo] thgh ol X]Eﬂl 2838 4 rk= A7) Atk
olo]l Axkz HhigY EFFEET ZrAIEE HMgol AD

of MAlE gerg AEH o2 AYslLA i B defEs
£ A]E& mLFC(mouse lung fibrast cells)oA] MEZZHE HE
811, LPS(lipopolysacchridej& A28t BV2 microglial cell line
o|A] L-18, IL-6, TNF-a, NOS-II, COX-28] mRNA w51} BV2
microglial cell lined] viQF2tEMo)A] IL-1B, IL-6, TNF-a, NO2
NS BEBIACE ES e S+FEE U AvAEUE
AIBE BAZ ST ¥ AD Hel 479 #E=EHEE Morris water
mazeZE Ed) ZH3IN L, 9A] BAEZ |ITE AD Hej 4F9
HYAZE 2451 microglial cellfA]9] IL-18, TNF-a 233}
HRA A X Z TS (MDA), CD68T} CD11bQ} 28 A%
4, €& W AChEQ] H3l % HZ A9 slgde] % REE4]
5]} 4l hippocampusol|4]19] tau protein, GFAP, presenilin-1, 2
o) ¥iz}E A Hl, R8st ZHE AU7I0] BushkE Hloltt

=

Ag 2

1. A&
1) Alet % 717]
Alet & Cholinesterase kit, Tris-HCl, NaCl, LPS,

triphenyltetrazolium chloride(TTC), Nonidet P-40,
Ethyleneglycol-bis(-aminoethyl ether), leupetin,
N,N,N’,N’-tetraacetic acid(EGTA), phenylmethylsulfonyl
fluoride(PMSF), DL-dithiothreitol(DTT), Diethyl
pyrocarbonate(DEPC),  chloroform,  RPMI-1640  HigFe,

isopropanol, ethidium bromide(EtBr), Dulbecco’s phosphate
buffered  saline(D-PBS),
magnesium chloride(MgCl2)=

formaldehyde,
SigmaAlUSA) AEE

polyacrylamide,
ALEBIAN
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©m, Taq. polymerase, DNase, RNase, 78] 1 Deoxynucleotide
triphosphate(dNTP)i=  TaKaRasAl(Japan) Z|&&, Moloey
Murine Leukemia Virus Reverse Transcriptase(M-MLV RT)&}
RNase inhibitor= PromegaAHUSA) #|EZE, RNAzolB=
Tel-TestA{USA) &L, fetal bovine serum(FBS)2 HycloneA}
(USA) MZg, I8)1 Agarose= FMCAKUSA) A && AHE3I%H
i, B-amyloid peptide(Calbiochem, USA),
anti-CD14(Pharmingen, USA), anti-mouse IgG-bead(Dynal,
USA), anti-IL-189} anti-TNF-a(Pharmingen, USA), ag|al
anti-CD44-PE(Pharmingen, USA), anti-CD68-FITC(Pharmingen,
USA), anti-CD11b-FITC(Pharmingen, USA),
anti-GFAP-FITC(Pharmingen, USA),
HRP-conjugated sceondary Ab(1:4000, Amersham, USA)S}
ECL-Hybond film{Amersham, USA) Bl 1 9} A]HEE E5 ¥
dFS A8t

7171 spectrophotometer(shimazue, Japan), &
oJmal,  Korea),
(DWT-1800T, ti&, Korea),
BUCHI B-480, Switzerland), &2 71%7|(Freeze dryer, EYELA
FDU-540, Japan), histidin affinity column&(Invitrogen, USA),
Windows 1D main program(AAB, USA), stereotaxic
frame(Adamec,  USA),  CELLection  Pan
IgG-bead(Dynal, USA), brain matrix(ASI instruments, Warren,
USA), Primus 96 thermocycler system(MWG Biotech,,
Germany), ice-maker(d]% 1}8}, Korea), ELISA reader(Molecular
device, USA), CO; incubator(Lepco, USA), Cytometry(BD,
USA), Microscope(Nikon, Japan), Cooling microtome(Serotec.,
USA), VIDEOTRACK(animal and human being behaviour
analysis system, Viewpoint, France) % homogenizer(OMNI,
USA) £9) RS AIEINT
2) 8=

anti-mouse Ig

1227 (8
getrE7]
2+t ZF A (Rotary evaporator,

Bio-freezer(sanyo,  Japan),

anti-mouse

¢z C57BL/648% 9 BALB/ %]
E Ay et FollA Behdol 15 o]dt HEAII & 4
ol 218815 om ASEYgUTIA] YA (ETEE 22.1%014),
ZA) 4} 8.0%0)5} £AS 5.0%0]8), R 8.0%018}, & 0.6%
012}, 01 04%0] 4}, 412FA}, Korea)9l E€ £E06] SF0HL 42
2242TE A& FAGHL 25U A8l 2ol HEA7 F 4
o ARSSIACt

3) &=

2 8o A8 JilE(Sesimtang, SST)S] Ml
EHEr) 'S N1E0E i, ARSE ARlE tiduistn
‘jﬁ“—@‘ﬂ‘%olon/\i TS & M5k AIESITE A 18Y

U8} & Table 13+ ZTh
4) Zeuo] =A|

M) UG GeFEE 2ol W 899 &A
Yol 18 27140 g)oll SF4 1300 w2 75k - &
E71014 3A17F F&31 2 Ag FY ATl olg AU &
FEAE w551, 018 o] B2 JA71E 018l &d A



Aol A2 Bl ELFEE((123 g)2 ES(-84C) EasiH
A1 615 mg/keS BEE BMSHd ALSBIRITE

Q) WLk ZRAEY A2 B HAY £A
A 22O Mkt AEEAE (F)siEgsoi] 4] -

HAZBINCH, BRm, BEIC, £5, Wi, i, AZ NFHE
GHEH, HE Hgitg MA AR &, Pin millg 018310 &
4 1 mmuidE Z24E the, Turbo miliofA] BIE](beater)3)
H&EE 6,750 rpm 22 B3ISICE nIEHE A|RE 2712588
AloA] BE5E &L (air classifying wheel speed) 5,000~7,500
rpm . E &7) BFE HAISINCT 0] Zoj 1A
HE(-847TC) HTTHA A& wet 28cld 615 mg/kgS)
BT M5l AHBEISITh

Horo

o =
HES ZMEYE

o W

Table 1. Prescription of Sesim-tang

sty A40HH S
BRW PorialHoelen) 40
BET Zizyphi Semen 40
ES) Pinellae Tuber 20
edh Massa Medicata Fementata 12
(34 Aurantii Nobitis Pericarpium 12
A% Ginseng Radix 4
B F 18 Aconit Tuber 4
FaY=473 Acori Rhizema 4
HE Glycyrrhiae Radix 4

Total amount 140 g

2.2

1) MESE 58
(1) Mlzuher

mLFCE BALB/c 439 H4} 5l £21& cool D-PBSE 33
MABIL 22 22102 Frist & conical tube(15 me)oll Eol
1,400 rpmollA] 5237t Y14 22)5}HL, tubeo] Dulbecco’s modified
Eagle’s medium{DMEM ; containing collagenase A(5 mg/m{,
BM, Indianapoilis, IN, USA), DNase type I (0.15 mg/ml, Sigma,
USA), antibiotics(penicillin 10* U/mi, streptomycin 10 mg/mt,
amphotericin B 25 ug/mé)}S B 37C CO; ui71o)A] 24174
=0t tYBICE THA] 0.5% trypsin-0.2% EDTAZ 716} 30
27 A% uiekeloint. o] = QIS UE| A (PBS)E oF 23]
1,500 rpmoijA] 24122511 DMEM-10% FBSoll 15 S0t ©}
Al BHBIRACE 1379 & 0.5% trypsin-0.2% EDTAE mLFCHZ
£ 27|510] DMEM-5% FBS Bi}o] 10° cells/nf 5L E B3
o} 96 wells plateo 2F3IAC}

2 AE=ZE 5

NZEY SEYHS SRB assayd]' Vg oF =
ofl AKZGIITE mMLFC M EE 377C, 5% CO; BIgd71olA] ARt R
£ Trysin-EDTA 890F i MEE0] T ol 1L,
2.0x10°719] MZE 96 wells plateo] 2F3IL vf71(37°C, 5%

-
L

COyollA 2417F HIQFS 2 LG EFFEEEE SE 200 ug

/md, 100 pg/mé, 50 ug/mé, 10 pg/mé, 1 pg/m)E 48A17F SO A
ZIgIct YEE ol MYHS Ml PBSE 23] HIEEIR
1L ZF wellol] 50% TCA(trichloroacetic acid) 50 {E 71511 14]

o448
7} B0 4Tol WA F BEAF 53 AHE TF2 well plate
&7] HollA AZBIHBTE SRB(04% SRB/1% acetic acid) EXHE&

100 pe/wellZ 7Y3LI A2ollA] 3027 JUBIAT 0.1% acetic
acid &91QF oF 4~53] A& thg &7) HollAl AE3BHL 10
mM Tris base®Z SoiAIZICE O] plateg plate shakeroil4] 3.5
speedZ 5127} shaking&} 1 ELISA readerZ 540 mmolA] 3%
£ FFoIN

2) BV2 microglial cell lineolA]Q] proinflammatory cytokine
mRNA 2ol thet real time quantitative PCR 243

(1) =AY

BV2 microglial cell line2 Tong H. Joh(Burke Institute,

Cornell University, USA)OZHE] &g 2o} 24 wells plateo]
290 4 Sejol 27 28

TE 717 BFS & 12417 o]
DMEME}AIA sl st & #hlng 4R EE(100 g/ ml, 50 pg
/ml, 10 pe/n0)S 718 1417 & LPS 01 pe/mlE X215l
6A17} SO FA] vHABIR

(2) 7R dUAEA
O RNA #&

HHQFHE 2,000 rpmolA] 527 A4 EE] & 4BHS A
8}, &3710ll RNAzolB 500 @& @1 SE w7tk 86l
cl o] &g 273N chloroform(CHCL) 50 W& H71g & 15
ZZFTIA ERBIKEL o1& 8ol 1587 251 13,000 rpm
oAl A4 EEleh & oF 200 wQ] HENE 34610 2-propanol
200 S} Y Zglet the MAG] S04 1527 YA

519
SIRATE O1Z THA] 13,000 rpmoilA] 212 27|38 & 80% EtOHE
£AHBHL 387t vaccum pumpcilA] Z1EREH] RNAE FE319
r}. =& RNAE diethyl pyrocarbonate(DEPC)E XIE|F 2040
9] E7<0ll =X heating block 75CollA] BE43E} A
strand cDNAgH]0l] A1E3IRIT

@ RT-PCR

A& AHreverse transcription)

7] & first

H1E2 Z£8]% total RNA 3 ug
2 DNase I (10 U/ u2) 2 U/tubeS} 37°C heating blockoA] 30&
7F B1SEE & 75ColA 108 SOF HAAF]L, olof 25 i 10
mM dNTPs mix, 1 g random sequence hexanucleotides(25
pmole/25 »¢), RNA inhibitor22A] 1 u¢ RNase inhibitor(20 U/
#8), 1 gt 100 mM DTT, 4.5 pf 5xRT buffer(250 mM Tris-HCl,
pH 83, 375 mM KCl, 15 mM MgCL)E 718k, TIA] 1 utQ
M-MLV RT(00 U/uf)E 7K+ CHS DEPC R2IE E542A

(@)

HE a7t 20 w7t HEE SN 0] 20 w8 Bg SedE
ZF 432 F 2,000 rpmoA] 5&7F H4 AZASK] 37C heating
blockolA] 605 EQF BF2A[A first-strand cDNAZE ¢H48F ©}
£, 95TolA 582 &9 WXjgle]l M-MLV RTE E&43} Al7)
F gHyol &45% cDNAE PCRo] AME3IS

@ Real time quantitative PCR

Real time quantitative PCRZ Applied Biosystems 7500
Fast PCR olgstd Y
Proinflammatory cytokine FHAF 23S SYBR Green PCR

Master mix(AB)E A}2351%11, internal standardE mouse

Real-Time systeme
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ELE G422E, o4 2UME0] Alzheimer's Disease Wel ZTglo] mixle S

glyceraldehyde-3-phosphate dehydrogenase(G3PDH)E A+&EdH
@ om, primere] FEEE7}F 200nMo] FHA ¥HSAIZATE Real
time quantitative PCRE] 27 & pre-denaturation 2 min 50 T,
10 min 94°C, 2] 1 40 cycles= 0.15 min 95°C, 1min 60°Col|A
233I9ct 7+ 29 quantitative PCRS TSI} Zho] Al4kslod

relative quantitative(RQ)E ZE It

y=x(1+e)n
x=starting quantity, y=yield, n=number of cycles, e=efficiency

AFEE primers T3 2t
@ mouse G3PDH
Forward Primer: 5 TGAAGCAGGCATCTGAGGG 3
Reverse Primer: 5 CGAAGGTGGAAGAGTGGGAG 3
() mouse IL-1f3

Forward Primer: CAACCAACAAGTGATATTCTCCATG
Reverse Primer: GATCCACACTCTCCAGCTGCA

© mouse IL-6

Forward Primer: 5 TCCAGTTGCCTTCTTGGGAC &
Reverse Primer: 5 GTGTAATTAAGCCTCCGACTIG 3

@ mouse TNF-a

Forward Primer:5” CTGTCTACTGAACTTCGGGGTGATCGGTCC 3
Reverse Primer: 5SATGAGATAGCAAATCGGCTGACGGTGTGGG &

® 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®] ik 245 W IL-18, IL-6, TNF-
a 88z 57

BV2 microglial cell lineE 418 3UH o] subculture(1><105
cells/me)5}ad 96 wells plated] 2x10° M ZE Zt wello] BF§H
= elorEE 28 DMEM sigH o2 overnightA]ZAE]. Bl
B d4R2EE0100 pg/n, 50 pg/ml)ye ARISL KT =
LPS(0.1 pg/m)E Z42e] wello] H7I5IATE 6417+ & DMEM
HHYBOZ 2} wells AASH tlg, MEF YA 4847
SO CO, 2] wiekolA] vl it S8 & AA ufet
Mg 2000 rpmoilA] 5EIF 4 BElSld HENHE Fold
IL-18, IL-6 2 TNF-a 44 2+S ELISA readerZ SH6I03TE &,
2+ wello] BRQFAIENES 100 wA BFE = antibody
cytokine-biotined conjugated 100 x4E A2ISHL 2417 A0
X5 & CR] MASIACE 2417 S50t A2004 LX|gE & 23]
washing &5 ENYOE MAgE ©}Z antibody avidin-HRP
conjugated 100 ME ABIGIAL 2417 A 24 @RS & CA]
AEBIATE 710l TMB 712 & 100 0% BFSIIL @hiolA] 30
22 RIS £ 100 p09) stop SN & A2|gt £ ELISA readerZ

450 nmojlA EBEE EF3IACE
4) BV2 microglial cell line®] ¥l 235 ] NO B2 eV S|
BV2 microglial cell lineE 96 wells plated] 2x10° MEZE 2
Z3IHC) G710 Belis QEREE(100 pg/ne, 50 pg/nl)S A
SHIL A7 5 LPS(O.1 pg/nt)E 232k0] welloll A7k5lo) 48A]7¢
HiOFBIGTE Bt £F & MR uiAN S 2,000 rpmoilA] 58274 &
12261 AENS 3)4519ic) MER 96 wells plateo]] Griess
ot o A(0.2% naphthylethylene diamine dihydrochloride in
D.W)S} &N B2% sulfonylamide in 5% H;PO)E 112 Z§5)
of NEIShL 34e MY 459 100 @E BFS tig ELISA
readerZ AFRSI 540mollA] EBEE EH8IN
5) BAcll 3} AD He) 47 ZYo 719y 57
(1) AD el 87 =¥ AE
@ BA(1~40)
BAL= Calbiochem Al ZZRio} AFZEIRIC
@ C57BL/6 7] ]9 Hippocampusol] BA F¢
BA(10 tM)E ZH|311L BFE ketamined} xylazineQ.F B}
2|51 stereotaxic frameo] THE T WF Q) TS w51
T} I oHS AD He) 47 Zd& gher] 8l BA(I0 iM)E
Hippocampusol] FUdh= o, L YA bregma(FolE ASHE
ollA] caudal(ZZ2]ZC.2) 1.2 mn, midlineo|A] right= 0.7 mn, L2
1 pial EHAA] Z00] 1.1 meE microinjector®] injection speed
0.1 x¢/ming} total volume 0.5 w29 ZAOE FHBINTH
(2) AD Hel 4% 2Yo] 719y 55
AD e 8xe 877 HhiES d75FHs5MHAl Morris
water mazeollA] 13 13) B1=E8ks £81E AAISISICE Morris
water maze@} X1Z0] 90 cmO| L =0]7} € 30 cmQ) FAE 4
20] 28T FEEE 2/38% MR, T ol 4FH7F Sha
£ e AFol 10 cm@l AEH platformE HX|F Aotk 1
18] 85 A] 30 ool poololl A platformCE EE7k= 43
2 Mgk AuE Az 1001218 3 £OF 3l AT, &
AUAE F(tacrine), Pl G4FEE U615 ng/ke)H Hils
B Zmn|ARE AS54(615 ng/ke)Z EFIINIL 27 ZI(1FZ
TAE BA Bdl) &, 8F7F 19 13] oFE Fo{¢) platformo]]
QEE NEEEES UAEIYDE E8T gERY 95 & 2t 2
WFZ water mazeof] ¢} 0}2)4¥ E1l, VIDEOTRACKSE H#&
2 351901 videotrack softwareZ B9
6) AD Hell 459 HME B4
(1) Anti-CD14 HHUSHA E A7 x| 9] microglial cell 2]
8579 Bl ELFEE(B15 mg/ke)T ER)AELH(615 ng
/kg) Fol7l SRR AFY FAEg 1 X E A TS 23
D-PBSE A& &1t Braing ZH2 240 Z FSt & conical
tube(15 me)oll Eof 1400 rpmollA] 587 A4 22|51, tubedi]
RPMI1640S B 37°C CO; vi71olA] 24]7F E0F vijrsl &
0.5% trypsin-0.2% EDTAS H7}S}L 3027 AL i S5Iich
BiQF & PBSE oF 23] 1500 rpmofl4] AMEZIGIH MESH &=
anti-CD14 HUSHE E T & Soll4] 14]7F TA] sl sisict. 3
3] ekiEMEIAIAeE HASGHIL Cellection Pan anti-mouse

>

0

19 NIO

ox
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IgG-bead Z nMOlWA ZE EE]gt TIF M release buffers
anti-CD14" Al 2% XS
(2) Microglial cell 1} proinflammatory cytokines 4

EZ3) Ao ZE ice-cold FACS &&E89(0.05% BSA,
0.02% sodium azaide in PBS)S.Z 33] 448k, FACS 55N
284 409} ST QIAIEEM(2% paraformaldehyde)S E 1L £¢}
B & GSollAl 1583 AFSKIrE LE & Al ZE ice-cold FACS
AEQHOF $AIELL, permeabilization $559(0.1% saponin,
005% sodium azide)QF YSolal 1R @Rt F
FITC-anti-IL-1B$} FITC-anti-TNF-aZ 3027} Y8041 Bi5IRAC
BHQF & permeabilization YEEUOZ 33] 4|51 HLE FACS
ASEMOZ M2 F FAHE FHEXIIE microglial celll IL-18
9} TNF-a9] WHZES CellQuest TEIWO T BHGINCH

() HxEZ W NEIRISIE(MDA) 58

MDAZE & Suematsu 9] B3] Wl clean test tube
of YZRZA HEH 200 wE 2B, 81% sodium dodesyl
sulfate(SDS) solution 225 W& 715}l 528 &0 vortex mixer=
mixingdt &, 20% acetic acid 1.5 mE 718} 75 wt SHFE @
I 5% S9F TIA] vortex mixer2 mixing®ich o]lF 1.2%
thiobarbituric acid solution 1 m{E tubeo]| T8} clean dry
marbleZ coverdlil, 3027} water bathol| 4] 2011 4120014 30
27} coolingdt Eofl 3000 rpmell4] 2027 24 BEI5e] &5
A2 odof 532nmol4] FBLE FF5IUCL

(@) ¥ ZZ2] W CD683} CD11b M Z4 24

AD T3 u#F9 HARAE ZEA choppingst F cell
strainer(BD, Falcon)oll 2.1 3 m¢ sylinge rubber2 Z+ ZZIT
HZ BRFAS 3rt Hypaque-1077 5 nid} HAE F7H
n¢ gradientE THE THS 2000 rpmoll4] 2023 AN EZ|E [s]3
buffy coat B2 2215l0 23] D-PBSE AHBIATE Lozl
FHS 1% FBSY FACS 21580l Yol HAEE Eelckirt
219 A Zoll ACKEHS AHlsle HEFE AMAGKL 4Toll
A WAgZEME ISR, Aol PE-anti-CD6S,
FITC-anti-CD11bE & 11 3027+ & SollA] WSA1Hct W& & 3
3] 0]4} Q12FHE MEIANU ST AT E flow cytometer?] Cell
Quest TEIWS 0] F3l] CD11b/CDE8 MESZ EABINITE

7) AD He] 47 Zdo dEW AChE 8% 53

AChE M E= cholinesterase kit ZA3I9rt 83 &
AChE 88T & ZH517] Y519 test tube®} blank tubeE IEA]
5}, test tubeoi] sodium chloride solution(cat. no. 150-3) 0.2 mé
9} serum 02 mE B3 SEBIATE Blank tubeS} test tubedy]
30 m¢ water, nitrophenol solution(cat. No. 420-2) 2 mf,

i

I,
%

acetylcholine chloride solution 0.2 mt& H7IIC} Acetylcholine
chloride solutiong H7}s}1 AIHE HES| 712361 25C =&
oA HEBE] 3027 BYA7] £ ELISA readerE 420 nmoilA]
ERTE EZH319cE I 2ME AA = ABLANK - ATEST 24]

o O3} BUTE SEBINUCH

8) BAcl O3 AD WEd 417 29 HEACIN FAEH B
zEEY 24

ST TR WHOE A

4 ]
olE5ld 2 me] FAHZ A2 F 2% A& 75l 2027 ¥4
FIct TIC S0 oJgid Falxale Mo g Galo] =1L, 518
F HEBS odiio] B QR=rt 618 2719 £52 Michael o] ™
oF st A AT)= ((Al / ST1) + (A2 / ST2) +
(A3 / ST3) + (A4 / STA)]0]1L, Ax AR el LIERS 818 WF, ST
= 237} section(2 mm)@) AA WA, BH(brain Hipocampus)= 2]
hipocampusF22] HEo)H, riskel]l thet 518 7= A W%
Z melelict & BHERIS] 518 HA(LV)2 (AT of area at risk/ST
of BH) x 10022 E45IiCh
(2) HxEA &4 24
O HelZ&1HA}
229 AD He) 859 ¥ E 10% formaldehyde £ ol
Hell MES & 528 Zo 8ARF £AMISH tiE, oA
0] Hematoxylin & eosin ¢J48&
AlGHL Eet An]galol Al BEBIT
© BAFSIERY
=22)E AD Hel 37 R HE HEci 10% 2N
gaof 31F, o ?

-

microtomeL £ EI G THE

o> o Rt

AR (immunohistochemical stainins)

BEg s &, 2IFHES 4 1im FAE
M &8I probe-on plus slideo] HARIA AZRAIZATE Batehd
g = gEA|I 001 M citrate buffer(pH 6.0)Z 0123l
microwave ovenollA] 1527} A Hzlsiich 228 W 3iis)
o) 8S A 951 3% HO] 1057 HEIE &,
o] Eeint v EolF ol dare oxsh] sl Hd €8
ThIES AL

@ Tau protein

Primary mouse Tau AbZ 150022 3]435kd 3023t slide
g Msln, 28] PBSTE  #AMIGIRHE TR mouse
IgG-secondary AbE 1587+ H& & 33| Tris-buffered saline
with 0.1% Tween 20 SN O T 4511, HRPE 1527} ¢4 &
Ch 28] 54151210k 213 DABE 257 Q4% F 28] 24
SHiL hematoxylen O Z 55 ¢4 F 23] M5l permountE
FUsL BEEn|F T TEIN

© GFAPS} preserillin 1,2 protein

Primary mouse GFAP Ab(1:400)2} preserillin 1,2 Ab(1:50)=
381 3027t slideE @4B51AL 28] PBSTE FAIGIICE THA|
mouse post primary AbE 827+ M5l 33] PBSTE Eaviikely
3, polymer-HRPE 827+ GMBII TA] 28] =AIBI%TE 12iiL
DABZ 587t ¢4 & 23] $=MBL1 hematoxylenE 58 S &
23] M5} permountE: FEGIXTE WAL AR B (contrast

fluoroseince microscope)S AFZEI <100 wlE2 FHESEIATCH

[0 B4 fol
TSR O

Aol A 12 A= meantstandard deviation® 2 7] &6}
ok 2zt 79 S04 YRR ZAHEA(ANOVA test) 2 7}

uncan’s method & ALE ZAEIICE

Ol
%)
&
jae]
A
o
P
G
4
M)
2
End
»)
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Pl QEFEE, ZnMEUMEC] Alzheimer's Disease HE RHof m)x]= GE

1. fbEe MEsY

HLBRY MzE8g 588 23, mLFCY Y4EES o
ol B1s} Pels 50 pg/me, 100 pg/ml, 200 pg/ml AE ol
747} 92.9+0.7(%), 88.12.0(%), 81.2:3.0(%)E thEFol H]8}
FYE UAA ABINCLE AET BFolA 80% o4k 4E
& UM

o & x Pl

2. BV2 microglial cell lineoA] IL-1B8, IL-6, TNF-a, COX-2,
NOS-II mRNA glgio]] vx]= gk
1) IL-18 mRNA 230] n]z]= Qg

BV2 microglial cell lineoA] IL-1B mRNA 8}8 2 t) RF9)
RQZIE 100022 71EeIRE wl, LT 0.047(RQ)E et
om, Yol 100 pg/me, 50 pg/me, 10 pg/meQl AEHTE 22t
0.584(RQ), 0.674(RQ), 0.879(RQ)E LIEFCIL}.
2) IL-6 mRNA wdld] v G

BV2 microglial cell lineofA] IL-6 mRNA vl& & & 2H70)
0.202(RQ), #:& 100 pg/ml, 50 pg/ml, 10pg/meQ] AHF2 74
7} 0.345(RQ), 0.578(RQ), 0.774(RQ)Z LIERITH
3) TNF-a mRNA ulglo] m|x]|= G&k

BV2 microglial cell linec{lA] TNF-a mRNA @&l &b+
0] 0.351(RQ), #0:% 100 pg/mé, 50 pg/me, 10 yg/mQ] AEZS
717} 0.740(RQ), 0.859(RQ), 1.024(RQ)E LIEBGTE.
4) COX-2 mRNA drslof n|x]= gt

BV2 microglial cell lineo}4] COX-2 mRNA &2 HAF
0] 0.362(RQ), Vil 100 pg/mt, 50 pg/me, 10 pg/mtS) VTS

747} 0.415(RQ), 0.571(RQ), 0.687(RQ)E LIERIT}.
5) NOS-I mRNA 4ol )X Pt

BV2 microglial cell lineofjA] NOS-II mRNA w}3 S A}
ollA1 0.354(RQ)Z, Yl 100 pg/ml, 50 pg/ml, 10 pg/meS] AE
T2 247} 0.656(RQ), 0.769(RQ), 0.887(RQ)Z LIERIT)

3. BV2 microglial cell line BjQFEHoA] proinflammatory
cytokined§- 2] mx)= Hak
1) IL-18 &2k n|xXe gat
BV2 microglial cell line2] HH%}
AT 30949 (pg/nf), AEZS 671041329 (pg/nl)OI AT FoinE
100 pg/me, 50 pg/mé HEFS T2} 4405453 (pg/ml), 666x144.2
(pg/m))Z tAZET ] Hlall Z4Bl6 oLt Fode givick
2) IL-6 &) mx)E Gt
BV2 microglial cell line9] s QR}EHENA] IL-6 YHZS X
AT0] 149.5:389 (pg/ml), hETS 6283.011285 (pg/ml), B
(05 100 pg/ml, 50 pg/me AT 247t 3589.5+801.2 (pg/ml),
5665.5¢71.4 (pg/ml)E VIERY ¥ulnE 100 pg/mé AglTt0] thE
ol Hlgled /Y UA ZasIickFig. 1).
3) TNF-a 4ggo] njals gt
BV2 microglial cell line®] ujQF2

Mol A] IL-1B WAL &)

O o

01>|'

l

Y&l TNF-a AETL
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‘M_uq B 100 gg/mt, 50 pg/ml AT 212

7ol 5945:1124 (pg/ml), THETO] 2850.5+447.6 (pg/me)O]
7} 1961.0:272.9
(pg/me), 2458.5+149.2 (pg/m)Z Yol 100 pg/me A T0] o

Z7of dlsld 78 UAA dasiitiFig. 2).

IL-6 level(pg/ml)

1000 1

O -
LPS - o + +
BV2  Control 100 50 ug/mé

Fig. 1. Inhibitory effect of SST hot water extract on the IL-6
production in BV2 microglial cell line. By2 microglial cells were treated with
various concentrations of SST hot water extract(100, 50 wg/ml) In the presence or
absence of lipopolysacchride(LPS: 0.1 wg/ml) for shrs. Total IL-6 levals were
measured by a sandwich ELISA using an ELISA kit. Data are represented as
meanstS.D. * Statistically significant value compared with control group by ANOVA
test and Duncan's method(p<Q.05).

3500 1
3000 1
2500 1
2000 1
1500 1
1000 1

TNF-a level (pg/ml)

500 1

T —— - : i
BV2  Control 100 50 ug/me

Fig. 2. Inhibitory effect of SST hot water extract on the TNF-a
production in BV2 microglial cell line. Bv? microglial cells were pretreated
with various concentrations of SST hot water extract(100, 50 we/m) in the
presence or absence of lipopolysacchride(LPS; 0.1 we/ml) for chrs. Total TNF-a
levels were measured by a sandwich ELISA using an ELISA kit Data are
represented as means=S.D. * Statistically significant value compared with control
group by ANOVA test and Duncan's method(p{0.05).

4. BV2 microglial cell line HiQF2FEMIA] NO gg%}oﬂ U]i]E fe=)=id
- BV2 microglial cell line9] y

A420] 5.6+0.3 (uM), TR 0] 95.0+10.4 ( Mol o, rf’e;w%

100 pg/ml, 50 pg/mé AT Z}ZF 47.9+6.2 (M), 49.0£9.1 (n

M)Z 100 pg/ml, 50 pg/mé AP ZE H= DH ol Hlstd {94

UA sk

a5
Q

F
= o
=
2
End
Z
0
0z
oL
rlo
ox

5. BAR 7T ¥ AD He§ Ao g 719y Z2E o gy
1) Stop-through latency -757‘40111\1_,] 71 24 9 g9
Stop-through latency ZEollA] &40 9.915.0 (sec), THET
0] 62.9+25.1 (sec), cognex —,—O:]——r’-o] 25335 (sec), Holig 4R
8, ol ZPNET 4872 17 2834124 (sec), 364117
(sec) = cognex FUTH HLlim AET T thEZol His) |28t



Stop—through latency (sec)

0 4 3
BA - + + + +
Normal Control cognex Extract Ultra-fine powder
SST (615 mg'kg)

Fig. 3. Effects of SST hot water extract & ultra-fine powder on the
Memory Impairment of BA-induced Alzheimers Mice in the
stop-through type of Morris water maze test. C57BL/6 mice were trained
once a day during 1 week, then they were divided into each group and treated by
BA. And the retention training was carried out once a day during 1 wk. And then
they were orally administered of SST hot water extract, SST ultra-fine powder or
cognex. And the acquisition training trial was continued once a day for 8 wks. When
8 weeks passed, the Stop-VIDEOTRACKING was initiated. Control, BA-induced
alzheimer's mice: Cognex(10 me/ke, p.0) SST hot water extract, and SSTultra-fine
powder(575 mg/kg, p.0). Data represent meanszSD. * Statistically significant value
compared with control group by ANOVA test and Duncan’'s methcd(p(0.05).

2) Distance movement-through latency Z£&ollA]19] 7idzd Z
B oA &3
Distance movement-through latency ZZolA] 7‘*’&}?0]
156.5+133.8 (cn), ThET0] 706842328 (cn), oiiis Q45E
AP 2955827 (cm), PolvG ZoIAEL JE TS 505. 1+77
9(em)Z cognex AT WG G4-FEE Aol R
Hlg) Fst Anl dHE BA

(Fig. 4).

100
90
80
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50
40
30
20
10

Stop-through latency (sec)

o A
FA - + + + +
Normal Control cognex Extract Ultra-fine powder
SST (615 mg'kg)

Fig. 4. Effects of SST hot water extract & ultra-fine powder on the
Memory Impairment of PA-induced Alzheimers Mice in the
stop-through type of Morris water maze test. C578L/6 mice were trained
once a day during 1 week, then they were divided into each group and treated by
BA. And the retention training was carried out once a day during 1 wk. And then
they were orally administered of SST hot water extract, SST ultra-fine powder or
cognex. And the acquisition training trial was continued once a day for 8 wks. When
8 weeks passed, the Stcp-VIDEOTRACKING was initiated. Control, BA-induced
alzheimer's mice: Cognex(10 mg/kg, pok SST hot water extract, and SSTultra-fine
powder(575 mg/kg, p.0). Data represent means=S.D. * Statistically significant value
compared with control group by ANOVA fest and Duncan's method(p<0.05).

6. BAZ FrE¥ AD Hef 8F9 HMzo] ek S&F
1) Microglial cello}A9] IL-18 w8l o3z &3
Microglial X ZwoflA1g] IL-1B39] wiels Haksh A, 118

o8

9} UHS TN 7534105 (%), cognex FOIT0A 510493
(%), BelhiE Ge3REEd RwiE ZUARE 487k 27
604+113 (%)S} 645:83 (%)E TIE TN BI5I] 2AS VRIS
oLt Rojgde et
2) Microglial celleflA19] TNF-a &1 oA G

Microglial Ml ZWo|419] TNF-a9] Bl8 2 thRF2 86.8+6.5
(%)OI1R L, cognex EXFS 565:10.9 (%), %h\;ﬁ %_/,\_2-5%%
gé T 638+151 (%)UCH, ¥WiB AnMEYL dETe
60.9+1.1 (%)& thZFol Bldkd FH YA 2L o}gir/}( .5)

100 o

Cytokine Positive cells (%)

BA - + +

+ +
Normal Control Cognex Extract Ultra-fine powder
SST (615 mg'kg)

Fig. 5. Effects of SST hot water extract & ultra-fine powder on TNF-a
activity on the microglial cell in BA-induced Alzheimer disease mouse
model. C57BL/6 mice were orally administered of SST hot water extract, and SST
ultra-fine powder(615me/ke, p.0) and cognex(10 mg/ke, p.0) for 8 wks. TNF-a activity
measured by FACScalibur, number of CD14 positive cells in the mouse brain cf control
and the other groups were submitted during the stereotaxic procedures to BA-induced
Alzheimer's disease model. Data represent means=S.D. * Statistically significant value
compared with control group by ANOVA test and Duncan's method(p<0.05).

¢

[
= g%

3) MEAXQ] XD IIBHE (MDA) ol Blx]
A= HERAC] MDA oS Baksh Ax), R0

95.4224.0 (pg/mg)01RL 1L, cognex Fod720] 49.9£10.9 (pg/mg)SA
I, g ESFEEY LB ZHET 48T 47

71.0£9.33% 72.1+103 (pg/mg)E tHE T HISKY LAE BIM L

U 2942 UNTHFg. 6).

140 1
120
100

(pg/mg/brain tissue)
Hr O @
S & ©

Malondialdehyde value

na
o

- O
by

A - + N " -
Normal Control Cognex Extract Ultra-fine powder
SST (615 mg/kg)

Fig. 6. Effect of SST hot water extract & ultra-fine powder on the
malondialdehyde value on the brain tissue in BA-induced Alzheimer
disease mouse model. C57BL/6 mice were orally administered of SST hot
water extract and SST ultra-fine powder(615 mg/ke, p.0) and cognex(10 mg/ke, p.0)
for 8 wks. Malondialdenyde(MDA) value were MDA-TBA activity measured by
spectrophotometry. Tissue in the mouse brain of control and the other groups were
submitted during the stereotaxic procedures to BA-induced Alzheimer's disease
model. Data represent means=S.D. * Statistically significant value compared with
control group by ANOVA test and Duncan’'s method(p¢0.05).
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LB E4E2E, Xu)ARUsEo] Alzheimer's Disease WEl 2ol n|X|= gk

7. BAR 7T AD HE| 47 €& AChEd njile &
A7 & W AChE 88T = Fahro] 246161 (U/me), T
ZTE 595471 (U/m)0]R L, cognex FoTS 34.7+84 (U/
m), ¥lE EEFREEY B ZrARY JAEFe 27
38.428.6 (U/mt)3} 37.9+4.9 (U/ml)E thE 0] B3N 2% §o
4 A daslken, 43T fY¢ Alole §iiti(Fg. 7).

0 e
- + + + +
Normal Control Cognex Extract Ultra-fine powder
SST (615 mg/kg)

Fig. 7. Effects of SST hot water extract & ultra-fine powder on the
serum AChE activity level in BA-induced Alzheimer disease mouse
model. C57BL/6 mice were orally administered of SST hot water extract and SST
ultra-fine powder(615 mg/ke, p.0) and cognex(10 me/ke, p.o) for 8 wks. Serum AChE
activity measured by cholinesterase kit and analyzed for serum level as described in
Material and Methods. Data represent meansS.D. * Statistically significant value
compared with control group by ANOVA test and Duncan’s method(p<0.05).

8. BAZ R AD HH) 47 ZY HZEZ9 g yel 8 =F
ol vAlE §3%
1) AD Hel) 47 2d9ol 38ol vjAle &

AD Hel 45 ZY XXX 9 &g 7|8 TS 3,
ZTolAl 18 A717F 79.642.9 (%)O1U L, cognex ET
45.7420. Y%)SAIL, ol SR EE, WiE U2 A8
© 212} 51779 (%), 665£168 (%)g o) 1Sk ZAsK
oL} SoMe QTh
2) AD HEl 385 22 hippocampus?] ZE] &40 v|x= §3

AD el 437 XxA9 &£4g %’S@ ?:334, HETZS

OJ:fLOﬂHL‘ B oA ESH A %‘EHE 3‘:’4{1 9&9113}
IESH ) ZEollAde= hippocampus®) neuronal line®] ZER7} &=
GHA] 2XOLL cognex HoI2 iz 7FRA i hlppocamPus
9] neuronal lineE B, NG S4EEE L AnART A&z
oM E 3nI5HAl hippocampus®] neuronal lineE H9iC)
ESH ) 222 hippocampus Z&]0l] neuronal lined] A}l2}R
2oL}, cognex BTN Bl EFFEE U Z0AEY AF
Tl A= neuronal lined) H| W& FEEio] B3, H9o| 5la 2 EN
Z 7% stratum orion, stratum radiatum, ohgodendrocytes-hke
2 EAARE B 22lolM AleH
pyramidal cell layer, neurons 1&]1 dentate gyrus S JETIUCE
3) AD Hel 4% Zd hippocampuso| 419] tau protein, GFAP,
presenilin-1, 2 O3x @3}
AD He] 437 2g9 hippocampus& anti-tau AbZ W

cells, astrocyteslike cell S

ZA GG E 4G A1, tETOAE tau  proteind]
positivest ZZ M Z7} E’%OI igu}, cognex ST HuiE
H4-ZEEE U Z|HEY UglFo)AlE tau proteindl] positive

3t ZAAH 27} $A3] Z:‘ﬁ:‘c'ﬂ?i :

K5 GFAPO] thd HAZ A SIS 0] Aol A], thZE ol
A] GFAPol positiveg} astrocyteZ} B20] H OLY, cognex —,—01
T} G EeRes 2 ZrAEY A8l GFAPY
positived} astrocyteZ} XKG] ZH46I93T

Presenilin-13} presenilin-2 AbZ HAZRZA 515+ G AA
St A, thZT0)A] presenilin-1/presenilin-20]] positivedt &
ZHE7} B20] HRIoLY, cognex Tl Yl S45FEE U

Zn A8 U oA presenilin-1/ presenilin-20]] positivegh
M E7F A8 BT

it

rOh mlo

p

H{P

3l z

AD= X9] HeHE Q150 ERY 2R 47, & kvt
A4 R (neurofibrillary tangles) 21
52 E5ORE sim), Z42 A416] Ueh)
o e 485 FXHoR PEEd, 7o 719 &
o7t FEHOIL} ol Folle FOY ZdH, A8 5H9 44, Eo]
7199d, ghged, S48 AL 718 AR 52759 Foigl ¢l
U W59 #sr Uepdcy.

ADE  BA, estrogen, apolipoprotein E, presenilin(PS),

AA A

o

(senile plaque), 4]
29 JHI3ETHY

(o]
LIS =
=0

oxidants(free radicals), proinflammatory cytokine, A AHGZ2!
9 2dF, Al 9%t &4 B9 B FERIA} Bojdke A
Z geix A, 0] F ADQ| 7)1Foll thl thERQ] 7HE e
PS SHANEC) S¢iHo|o} APPY] TCHIHOZ 015} BATE T
O F gEoiXA E 1L, o] BAY] HEOE 47 senile plaqued]
VNEEHOE Q) AFMES 1l Yojdrk= Aolch.
Amyloid cascade hypothesisol] WEH BAS 5K AD &
Lo 284 QIAIE, amyloid9] X o] HAF AXHA BAZE 4]

BAZE £2AA A= 200 S4o] LA Pk s,
FAAULE FHE thEEQ] tau protein® AD SHA}Q] X

oA W= FE ME SHAL AHEY HRO2 Holkts)
EH SEE0] neurofibrillary tangleE THE0] ADE £uli]7)
B 588 dge sk Ao
AD9] 1A} E480) 7198 AE[H A2 cholined 21A8AQ} U
Ht AV Jrke SAVE oA AMAEL A, Ed
acetylcholineg 4d3dl= AE9] BT acetylcholineg £313}
= F491 AChEY] 712 18l Aalelth= £A471 tiasiAl &
AIEAL Qo] acetylcholineE Z&8l] AD &X19] Q45 A}
g HUkke g s 2aE T Ui
HIE 201QH oRIXTE ZIEE cholinedd AAAE HEgIF
I 7H8] & = Q= QFEollE acetylcholine 231UAAE 1] FDA
okl AD REHMZ %9 £01S 2 tacrine(cognex) 0] QICt.
5 THE ADY] 001e)l thgh 7PEE 9] astrocyte®@} microglial
cell 9] MZ WM 24 WA == proinflammatory cytokineol]
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do4 - 84 - oldE

Algo] EXHE k= Aol et ol 21
A}, ¢l 1) GZNI2 E0F 0151 blood-brain barrier(BBB)7}
SaEE HAA HEZE0] ERIAAE Fdle, 83
astrocyte 2 microglial cello] IL-1, IL-6, TNF &9} proinflammatory
cytokineBS TG 2H1510] HelAQl cytokine EHabdo] Tt
H I SR]GA0] GENS0] doldrhs JHE, A2 gt
A7} olRoIA L YUH,

HAAEg  HolA Rl
microglial cell2 AZMEQY E3lo] Qe FUAAEA,
cytokineE 2 v|gF Ep|EtOZH Ko A Fd4E /X5
=0 71d8iA T, gt HEddo] dhlshe WX HH 2o
A] microglial cello] astrocyte®] FQAFFQIAIQ] IL-1 W TNF-a
E M4IEIT astrocyteE EHY 3712, A}=2E astrocyte:
IL-6, IL-8, TNF-a, GM-colony-stimulating factor, IL-5 &<
cytokineS WAAI7| L BHAAY UEQ! peroxynitriteE: 7T
oM ARMEY A1E g obrlohA Bt

E35) BA7} AAH senile plaque F19] microglial cellS BAS]
A3l S @M31E 0} IL-1, TNF-a E9] proinflammatory cytokine
2 WEEICEN ADY) HEI7|Hol 7lclahe A2 Qeld Ak

W&, SRFEADY, AD Bold] B 4= Q& astrocyted]

astrocyte %

7VE EXH0 FAAMEA] GFAPE, microglial celld] 712 E4
ol FAIAE CD6S, CDIbE & 4 JOH, astrocyted}

microglial cell proinflammatory cytokine®] 2|5 &1 414
MEY AlEE EHEZRFIEZ AD AlollAE GFAP, CD68,
CD11b7} &7k AES Holet], o]& astrocyte, microglial

cello] @43)Eo] Brhs AE QulslL HEh senile plaque &

M3} AZES BEe ETsk Bk

WMESEMO T FRE Y, SR, RIS WE &
S, <ERME - R - BEBSNNE “IMHRLE RIERT
LERER MART SARE LmEsolg sl MEUE
713 aolol T3t Yolol thale] GBIt Bk B < RE
AT IR OIAE RRO HOIOR “HE FLEREE
TSDIESRE SR SROUERE SRDIGER BRUETisRECRIR
2} 1T WE 2 “ERAREGRRE BRRUN BERE WM RE
O BIFECR SERETRS AAGIT 42 “ErEE,
HERG, MBI, REW, HEAT-HEE, #HARE 02 513
T} RO “ERHIMIE (AR EERSE - TIRE
MELE HEMEKERET HEEK BAWMTHEZE A
AIBIACE B B BES XY FAKSH MESE Aol th
&1 AMB] Mesha st Q010 A Ity BT
Bz SEERR HUAREEE AR INARG REREIR
& BRTREEZ % IMREE2 S MAIGIIL “ RHRaEE
YRS NETIRIEINEY ERETAR LAETMAR A6
EES(E AR HRISCATRREBIES BRSO AR
RASHPUETRE SASMEBTLUE A2 ANRENAS
RERHISHTER S9) S48 MAISIL AIHOE “MIERR
HIAREERE BEIAR ATIHAZRE LERE EUSEZ
Mgk wEEM HEZERMIFT IR Ik B35 SHEHRS)

(EEBEP - 2R YoM  ANERBIBERRERE RKAR
B RERY BKAR WA B2 BAIKE My KRR
W EARZFERINASE AMUBHSRE RGBT} “HREH
FIRE Ohmm SRMF BEDKRR FMGEE moRe i
T BTAR SE%HE B MARHNGRE RKEE a2mK
Oz ANEEZ” E9 S4S HASIGTE "Rz ta LEHERE
KIE At ERFRZE &t HRERZE FEAARLE
ERBEY BRI HKTIA RGN NEKERIIHR SR L
FEEIARETIREARR A2l BREREER BT DE
S ALLHLE] MABRER HREELNE B /1dn A1y
ol thalAME (S3IGrh KM Wy s HEARR, KNEE &
BHR, SHIE S011 AMOEE BENHR, WEHEE, BK
LIS, FRIEN, BAEE, BRRN =9 Y A

LB (HEEAM - URFD Yo AS0E 429 Ay
OB “RAKIE, BRERE, RKFR, BERE, BRER S
9 BA1e AFsler ARBoINL, AYTEES AEH LS
fgoll Eoi7t woiy, BWAKY A0 U= BT, LR
ol So\7t Wi, Eiy, JUF, Llels BRI, IEEd 2185t
o} WRRLE, BEMIEE A7) E, [EEd ZHEsked @R
8, HAFD ZHE0] Y& T, TR0 Soir) HR, B
wh, 1RIE, LKS) S50 e ME, MRl 017t KETR
BERLL, & S0 288 ot AZ, LEER S0Vt B
WK BERREY G50 Y= WF LB E07} RS,
B, ERaEY 8S i GE, LMEEREC S0t
FIrbige, (05, #, FNEHS G50l de HEDE FYE]
USS & & Urk. (FHAFEARE) Yol E “AHHERLK
8, RERREEZ FMELR, ERRETELEZEBT, B
MEBLZ S, MAFR e olo, FRERERY el 888 &
ASS AABKICE TS & EVS puiigo] HZEA 9 4tg)
S odAIEk ADQ| ot} X Hol B88 ¢ AL Ao
UzEIUCh B ALTH e Buf Xu) BT B K
M5, FEREE A 888 £ Yoelet AZHAC

A or2o] Mol AolME= GRS EEFER AAE FE
01831 U=, 3 MEATIA BAE S gole A i
517) 2tk &, galg 7Inj7t B 4= ks Hol ThiEol
1 G4EEE A GF7 BoldAu a3t =8 R Zoke
HlAT B8A] Bo] BRsICH= Hol Yo g AEEL At

a1, A2 &Z0)A B4 710 SRl S8l #85
I Qor ol 2u Hgo] okEaA o888, U] 71E, A
AU} SolA f4icts STAI) AT, oY) deFRE
23} ZojH 82 [&Ho] cholinedd A1ZMZY Hilol Q& 6F7]

= 719E ZEd g ol AEHE 888 & Urke A
8 AWV} BAEROL, GF ke BESH AFolcl.

ololl AAN= G E-FEET Z0MED KEHY ADA
tjsl g8 AEX R FYSILA LB EEFEES Al
B2 mLFColA fMEEieS TEslal, LPSE Azl BV2
microglial cello 4] L-1B, IL-6, TNF-a, NOS-II, COX-29] mRNA
w3 7} BV2 microglial cell line®] wieratEHollA] IL-1B, IL-6,

0o A

HU

w F

s
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WiE eFEE, 2N EUXH| Alzheimer's Disease W) Z@) m)x]= F&t

it

TNF-g, NOl 44 & #Eslsct T8 g d4F %% X
ZRNELES AEE BAE REE AD R 479 gs5H3E
Morris water mazeE E3d] ZH5I910m, d4] BAE el
AD 5558 479 HAZE B8l microglial cellof419] 1L-1B,
TNF-a 2ol HZEZRoA9] ZZIKISIE(MDA), CD68T}
CD11b9] il M3, €& W) AChEY HIIE BEEINY, ¥
ZH9) GleEa W £X&49 Wl U hippocampusol 2]
tau protein, GFAP, presenilin-1, 28] ¥H3lE 25 v}, §o8H
AE AA7N0] Bidk= Hlolot.

HA #4479 mLFColA] #ilBY MZENS E5E
A, AE] WESE tETol 815 HiE 50 ug/nt, 100 ug/
mé, 200 pg/mé AN AR CL), AT HFollA] 80%
OlMEE UERC) o]&9] AsloAlE 100 pg/molsle) L&
wiEeE AHESIICE

Microglial cell X|9] £o] thS HI2OT 4l =],
microglial cell®] E-d3h= ADS} 714 ) 2He A A A 319]
MRS Zdold] BER GEIe she AeE gExd Aok 2
INA] microglial cell 371 718 §H8Q1 Bl 1218
gt MEeEl] &£ XHO}’_‘ W=401 LPS(lipopolysaccharide) 2, A%
ot £8AQl CD14o] ZElsld microghial celle BH3IIA &
cytokines 2H[SI=S 0}1 EE 2 Hanlgs doziny. gys)
& microglial cell IL-1B, IL-6, IL-12, TNF-a 9] proinflammatory
cytokines} NO £9] oxidantsE 444} Br15k4 i,

COX-2% arachidonic acid7} prostancide F&H= uj Zuoj
ZHE-& 311 prostaglandine(PGs)E PAsk= £Q3F g2olt}
2, PGst= Tpgo] EME AL A/t B2HS LERD A1ZHN)
Tojgirt. COX-29] WSS e Fallst prostanoide?} AHE7|1S
9] HABEE RS UAEAS uiAAGH, AD 2819] Hol
AT COX-2 mRNAS} thlzlo] why A}so] Husm Qi

NOS-1 (inducible NOS ; iNOS)&= L-arginineQi—?—E‘] NO

H

g W4sHE 48 LPS, TNF-q, IL-18 = IFL-yoi 9ol A=
W2 ATMIE, THAE, AIEA E EolA] WAEC). INOSE B4

die MZEWol EXBIAl o1 9dut & 54134 71X D}%*
NOE 446k, BRo1A0E MR NOE shocko] 9|5t &
HEHECE FuEs XS, AJ 2RO &4 5E
Ao Foigt 2EE UEME ROF B 1 Y,
S4ENOlA] INOSol & AAE NO= EEm7iH Q)
Z105l0 ¥5E 4817 I% Ao Ekaziﬁ S&DPS’

o rrslg

8

)

‘:91 PolnBmel EFEE(100 pg/ml, 50 pg/

me, 10 pg/ml)S S &, IL-1B, IL-6, TNF-q, COX-2, NOS-TI
S "\mRNA d9E BAGIUCE I 2, ZE A ZolA
proinflammatory cytokine IL-18, IL-6, TNF-a, COX-2, NOS-TI
9 mRNA9] 20| AHEASS B & Uk

35} BV2 microglial cell line®] u]QFA} —§- oA IL-1B, IL-6,

TNRoS| SHES FHE 23, 1L1p BHTS BE 4pFo)
A T 2sk1O0 R4S BT, L6, TNFao] MEBe

WlE 100ug/ml AEFNA FAY Sil% Z4aE Bk
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E ]E -413),] AT ERE =
AFIBId ADY oite] Eg= 2

poss
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Morris water maze A= SE9] 17}{—’}“\;{&} 719E AA}
Sl71 flol AMEEH, STHEE o]9el BMES EXls] 412
o] Ack ol FEO] FHol Y& J\iéa AHESIS 719
sle 58, & 'ﬂﬂ‘f‘}]ﬂoﬂ.% sk A0EY, o] WS o]

B GFol et L GeRes
B ol ZeAe «1 Ay ZE dHans SEsINch

Morris water mazeE 0|83l stop-through latency2} distance
movement-through latency& 225191 =H), stop-through latency
Wik defEe B e ZrHEY dgido] BT tE
ol HIgh A1) ©ES HYIoU, 7 UEE 7 898 7\}0]~
IQAAL, distance movement-through latencys ¥oivg Q42 E
STl T Hls Fo8t Azl BES ECkFig 3, 4).
BAEZ RHT¥ AD el AFH microglial cell] A9
proinflammatory cytokine® Y&l IL-18, TNF-a W3S H&

e 2y, ZYTol il BAS ol Fe iR Tl & whsio]
S7HEACL AET BFolA] Welo] AT, Pl Z0lA
22 i‘a.::r%ﬂ'ﬂ TNF-a 23o] Ry A A=A

QIAl Q] M31E EYIES MEoIAM XA Tis)
7t 04 L 2] B3t 2 fEH0) Hapl dojdogy [l

['lF

mé §°r

A= AoZ WEA Yo AA R {F5H(malonedialdehyde,
MDA)9] T} & HE71(CH)Y 4 AR VIE 253 ia

s
o ORI E ZH= ROSTL PUFAQ} e o AIZEL) 48
it Z(peroxyl radical)& E o
AU EUE SN ¢ 925}39)
Ol HollA] AD Hel 47 B HEZ0|A19) MDAY] §ke &
et 2 hETo vlgl #iiE EeEEE 2 vl Brjd et
< TR AT tha ZAEKRICL RIS AATKFg. 6).
D gl 87 HRZ Y g€ a7 g BES 23, il &



FFEE, BLE ULEY 4822 tET
717} B ZAsIi o) fAH 2 gidich

of Hlgld 31de =2

AD el 83 HERY £42 BRY AT tATIME
hippocampus ZZ&lo]l astrocytes@} microglial cello] A E5HA
hippocampus9) cell line0] BEI5IA] LU} cognex FHTFS F&

T3 7VZA FEEig hippocampus®) cell lineg EHSW HolE
AIBITO AT 37|51 hippocampus?) cell lineS BRI, thET
of] H]3] cognexFAEH FlvE HEToIME B SEUE &
TF stratum orion, stratum radiatum, oligodendrocytes-like
cells, astrocytes-like cell E&
neurons 2] dentate gyrus§0| 38R AL E 4 ATt 0]
T BE0| ADollA HOlE HZA 9 £45 X SEE Qe 414
A2 RO £4E RISk E o] BET} 6180 TRIF
ADS] 71Hg ARE ¢ ASS AIA}oF Aolgt & + U3
AD HEel 485 HEI9] hippocampusE HASISIEARI QNS 4A]
Slo] BESE 23, tiRTeMe G -\4 H| S ¢t
GFAP, P51/PS-20] 293 Hols= ZA] Mz7t ’9‘33’5] E71IN
I AelTolde olzisl ZAN I} ZaREE E0IE 4= AT
o149 WEE £8d BYH BB BV2 microglial cell
lineof| 4] IL-1B3, IL-6, TNF-a, NOS-1I, COX-29] mRNA WSS
AAEI 1L, BV2 microglial cell line A Zufektold] IL-16,
IL-6, TNF-o, NO9 W¥&e ZAAIZCH, BAE REE AD
Hel 22 WF ol thsh Morris water mazeZ &%} stop-through
latency, distance movement-through latencyol|A] 7}&38d 74§
HE VERL L, BAE FEF AD Hel 2¥ 49 microglial
cello A proinflammatory cytokine@! IL-18, TNF-a9] wsl& &
MBI L, HEE NS MDA, CD68:} CD1lb W MESE
FAAZ30m, BAE S5 AD Bl 439 €4 W AChE &
2 {94 UA AHBIR T, HEAY SEAEN R 2R &L
NA318 9 hippocampuso41Q]  tau  protein, GFAP,
s o /\]7] ZISE LIERITH
WG A4-FEET 2P AEES FUE vlasl BH, BA
Z |T5% AD HﬂEH Ao thdh Morris water mazeE =gt
stop-through latencyollA] 7]@2 ZEINAF T, microglial cell
9] IL-189) W oA, ¥ & A 0419 MDA, CD683} CD11b i
MES 85 W ACHE B4E 58, MR8 S84 ANE
Toll ol 25 gt AR AFol whE Falgh Alol= 8l
2.1, Distance-through latencyo|4{9] 71{ed ZE| G FollAl=
Plig 4252 010], microglial cellolA] TNF-a9] wisl &3
oM hldd ZrlHdELTo] |KAs aA3E VERIC
Wek]  HVES  microglial  cell®]  proinflammatory
cytokines®] Q] v, AMS1H AEH A~ 0% Q) obvlE 4=
U ADS} cholined AIZMEY] B3l gl o=l 713
ZElol tial dlas AFME 28 4 U 2R fm,
Aty og gul 53 KIEGE, REREE Ao 388 4

ocoa T

HAARE pyramidal cell layer,

o or ¥
a
N
[m

S ASE BN, gF Ru ] i‘:””/] JESH 71AH MES Al
29| h R Xmjoll gk A4 A7 B0l AEHLE o] Fo|A
OF & ASE AlFHETL

olaE

el =2

1—
B G-FEET ZolAETo] AD FfE Bl njils

ges Est 49, oS 22 28 gt

Yol SR EES BV2 microglial cell lineoA] IL-18,
IL-6, TNF-a, NOS-TI, COX-22] mRNA ¥ & AAAH ST ¥l
2 g 2L 100 pg/mi A8 Tol 4] BV2 microglial cell line
Hj Qa5 “4 IL-6, TNF-a, NO2Q| A8 & 294 UAH ZLAH

Th BELE

mazeE E¢} stop-through latency %

GLZEET PulE RDMEZS Morris water
oA 74 U= 71998
A aHE L}E}‘/“_'LL distance movement-through latency &4
oAl Yol BLFEEEC] /AYE e 7198 7id a8 Vet
Wek $eiE EnHBZS microglial cellof]A19] TNF-a®] dkd
g 794 JAA JABSIEEE Bl ELFEET G 0

EYUE AD 8Y XZEZolA9 MDAE Z4A3iou RA¥2
U ol SLFEEN LB ZPMELS BAE RTE
AD Hej 47 E%H g3 W AChE g5& 7od UA Axist

S&
I HBELE ZRAESS AD B Y&
29 5E ’é}EHE 7Hd5‘¥ AL SIEE QIS X 2] &4 IS
ATk g GLEEEN BWOE £PMELESE AD EHH X
A9 tau protem, GFAP presenilin 1, 29] WA S AXSIACE
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