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Abstract
Objective :

This experiment was designed to investigate the effect of KongJin-dan(KJD) on the
Alzheimer's disease.

Method :
The effects of KJD on IL-1B, IL-6, TNF-a, amyloid precursor proteins(APP),
acetylcholinesterase(AChE), glial fibrillary acidic protein(GFAP) mRNA of PC-12 and

THP-1 cell treated by CT105 and AChE activity, APP production of PC-12 cell lysate
treated by CT105 were investigated, respectively.

Results :

1. KJD suppressed IL-1B, IL-6, TNF-a, APP, AChE, GFAP mRNA in THP-1 and
PC-12 cell treated by CT105.

2. KJD suppressed AChE activity and production of APP significantly in cell lysate of
PC-12 cell treated by CT105.

Conclusions :

This study shows that KJD might be usefully applied for prevention and treatment of
Alzheimer's disease.
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I. ¥ &

Alzheimer's disease(AD)E Ho AHwd
Fo g AT 719FNE Rz ALY
Ast, B9, FE9, Aad, A Fo] Ay
gt Aoz Wt AT HAE ¢
Had AF 59 949 £FZXA wrx 44
He Aot

ADE B2 dld gsiA fEEAT B
—amyloid protein(AB)Y IHFAZHoz A=
Q) uH(senile plaque)?] AAEA o2 AAAE
AL dojuvte AF ARA4E E-9(Tau) @93
9 Ao ol AR DR F5FA
(Neurofibrillary tangles, NFTs)¢] z#gog
A7REHol ArlE Aol WEHo =
acetylcholine®} #& A3Ag EH9 ZAia:
7198 & ZaA78, AXAFLE acetylcholine
S wEUE AEAR  HEt 4
acetylcholinesterase (AChE)2] Z7}2 o2 4]
A5 AN AP, o] delx EH
&4 Y 9 Ve E€39sel o gAstd
o] AMATMELQ microglial cell#t astrocyte
%ol interleukin—1(IL—1), interleukin—6
(IL~6), tumor necrosis factor—a(TNF-a)
%9 proinflammatory cytokine& #tidtA b
A3l FFAAALG 5L doym oA
o] AEXEAHE gottn FHA UG,

BEBAAN HRE (EE2ED o HRG
WELE AE AFHYe o)F 2K, @E
Y HFM gFolmEd, Gurzd 4L
R Folv, 49L& AR, WEkE, Bk,
R TO8 BES BEY MEETRE 9%
ol Wol gaiEBsNol Pt BT,

BRI ukel &'V B mEan
o Hx2 $£59 AWes EXEREHOE B
71 @ikgd AMgsY 2 A%S KT—R8
BEESHA sl KR kRS T2EH FEEgo AR
e HEol AT Fo YA de &
493 gg'?,

A2 BREBERANE FRol F AFs} ook
A AA=Ra ged, 24938 A7 4T G
#o} FRADGF ) glol @i} 17Hel WX
g g A7 g% 2 gguzy Wy
of Qg A7 a8 g5 HAE EHE
Ao] gt AF F0 o) Jout EXRERARE,
MBI Eol HAstE HRAE o4 ATt o
g AF= opd AatA st

olo] AR HLFEFIo] AD PlXE AFE 4

FHoz FHsuzxt #HERERMAS ANEE F9
CT1058 glg PC-12¢ THP-1 cell¥
IL-18 IL-6, TNF-—a, amyloid precursor

proteins(APP), AChE, glial fibrillary acidic
protein(GFAP) mRNA 2d3 PC-12 cell A
FA audoae] AChEe @4, APPY ¥
S BESY FoAT ARE Ul B2 It
o]t}

n. #8 % Hik

1. %

1) 8%

2 AYEL st 20g, 4H#9 BALB/c
AAE FFtATFA0A FF o}l ALY
o, 4R C57BL/6 A= A eAT
ol A FF ol Aol ALEEAT} fARE
WER(HEBAE 22.1% °1, HIEW 8.0% o)
3}, Hig#E 5.0% ol3t, MKSH 8.0% °l3t, 7
& 0.6% o, A 0.4% o1, AYAHE, AKX
T RMEKE ARl AFsHA skt

2) HHt

£ 90l AT BEAY APTHL 97
FoUstm $EePY Ak Hsgon,
ASF e T RdUtE RS QoA
FYE F MRSt Agetds, A% Lol o)
$3} 2L des 2
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Composition of KongJin-Dan (KJD)

B % 2 £ B 2% FRE(g)
B F Cervi Pantiorichum 0.542
E B Angelicae Radix 0.542
hx B Corni Fructus 0.542
g % Moschus 0.068
H % Ginseng Radix Rubra 0.542
L Rehmanniae Radix Preparat 0.542
% Z Mel 2.222

Total amount 5.000

3) W A

#iRfre] FAE SHsn, ALz E4S ¥
HEFE 10 mg/mi7t HA RBYAEFE A7t
of HEPMALE AZ3:, AT 5L rotary
shakerol A H@sle] HEHE Azt X
wjFdo] Hrstrl 9k, 10 me dEFAS
0.22 m filter(Millipore, U.S.A)E o3}t
AH&E AT

2. hik

1) MEE=A (cytotoxicity) 3

(1) N=E W%

Mouse lung fibroblast cells(mLFCs)&
BALB/c A#He A4 #H=zFE cool D-PBSE
38 AEs & e 274o=2 HAEY conical
tube(15 mé)o Yol 1400rpmolAl 587 9A
st tubeol DMEM({ containing
collagenase A(5 mg/mé, BM, Indianapoilis, IN,
U.S.A.)%} DNase type I1(0.15 mg/m¢, Sigma),
(penicillinm 104 U/mé,
streptomycin 10 mg/mé, amphotericin B 25 ug
/m)}E ¥ 37C CO2 wjFrolA] 247 ¢
joFatict. Al 0.5% trypsin—0.2% EDTAE
HAAG ¥ 30%% AL WSSt W ¥
D-PBSE wWo] ¢ 23] 1500rpmoiA A4Ed
gk & DMEM-10% FBSel 1Y & wi%¥

antibiotics

At

139 F 0.5% trypsin—0.2% EDTAE
mLFCE ¥ DMEM-5% FBS wlgHo
105¢cells/md X2 @Fo] 96 well plated] &
T3t ch.

PC—12(rat adrenal
ATCC, CRL1721)¥ Dulbecco's modified
Eagle's medium(DMEM)ol 10% horse serum
7} 5% FBSo. & wjoslth

THP-1(ATCC, TIB—202; American Type
Culture Collection, Rockville, MD, U.S.A)+
DMEMel 10% FBS, penicillin (100 U/md),
streptomycin (100 pg/md) 233 10 pg/mi
gentamycino] THE MY dl 95% air/5%
C02¢1 37T wiek7]ol A wigstiTh

(2) Recombinant
fragment(CT105) E-

CT1058 E. colidlA @ AAd7 A
APP 105 amino acid®& coding &H= 415709
nucleotides®] W3FF primer® A|Z38}3L, open
reading frameo] @XF Bam HI site® ¥oiF
Atk PC-12 cell®& lipopolysaccaride(LPS)E
pE= S mRNAE F&3h4
transcription—polymerase chain
reaction(RT-PCR)E &3] 415 base pairg
ZZstgch, FE® WL Bam HICZ Hos)
o] insert® #H3& 6Xhistagd %= pRSET B
vector® Bam HI siteo] AYstzm T7
promoter®] Q9L FEE ugkL AN
dojzl #E WE S E. coli BL21 straindll H
B AR AL ol Wiss wuFd AYibo] A&
A3 dWEe 455 1 mM IPTGE 343 %
ot AJg3to] E. coli& ES3Sch

o] E. coli¥ freeze—thawd 33 wuhE3lo] A
¥E B=d F DNase?t RNAseE A3t
3000rpmel A 1083 dAEYste F5AS A
B AEd dds A Bojx oA
histidin affinity column(Invitrogen. U.S.A.)
Abg3te]  nativedr APP9] CT105& @At}
(Fig.1).

pheochromocytoma,

carboxyl—terminal

reverse
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Bam HI
Fib : b5-gcatggatccgagatcicggaagt
ggagatctcggaagtg
E I § E V

aagatggatgcagaattccgacatgaticaggatitgaagtccaccatcaaaaactggtg
1921 aagatggatgcagaaticggacatgaticaggatttgaagtccgccatcaaaaactggtg
K M D AEF G HUD S G FEVRHQGK KLV

1981 fttctitgctgaagatgtgggticgaacaaaggcgccatcatcggacticatggtgggcggc
F FAEDV G SNIKGAIIGTILMV G G

2041 gttgtcatagcaaccgtgatigtcatcaccctggtgatgttgaagaagaaacagtacaca
vV VI ATV IV I TLV ML KKK QYT

2101 tccatccatcatggcgtggtggaggtcgacgecgecgigaccccagaggagcegcecatete
S I H H GV VEVDAAVTZPETEIRWHIL

OH-ggttgaatgtticaagaaactcgtttacgtc
2161 tccaagatgcagcagaacggatatgagaatccaacttacaagtictitgagcaaatgcag
S K M Q Q NG Y ENUPTYKFF E QM AQ

Bam Hi
ttgattcctaggtacg->5
2221 aactaa
N

EK cleavage site

T7 gene 10 leader Ainti~Xpress™ Antibody Epitope
PRSET B )

(cCGAGATCTCGGAA -=-nmrmsnenensensnssncsnaneas CAAATGCAGAACTAACCTaggy
L F E QO M 0 N

Bam H| Bam H|

Fig.1. Construction of pRSET-CT105.

() AXEA A

AEEA FAHYHUL SRB assayd24)& <
B Wyse  dde]  AMEsIt. mLFCY
PC—-12 cell& 37T, 5% CO2 incubatorojA]

10 pg/me, 1 pe/mi)® CT105(BFE%E 80
M, 40 uM, 20 uM, 10 pM, 5 uM, 1 uM)
& 48X T A Egich. wgEE Fof vk
g Welx D-PBSZE 23 AFHsgch 2 well

24 AL trypsin—EDTALH o2 UUYAIE
o] HxF uojul, AXE 2.0x104708 AX
2 96 wells plated] EF3n w1 (37T,
5% CO2)olA 2A1%F widd & HRMATF
X 400 pg/ml, 200 pg/ml, 100 pg/ml, 50 pg/md,

ol 50% trichloroacetic acid(TCA)E 50 «E
b8t 1 AIZF B¢ 4 Coll wx&gch 2 ¥
ZHTE 53] AFHI IF well plateE 37 F
oA ZAZ=3IAy. SRB(0.4%/1% acetic acid)&

HdAL 100 w/well2  JFglm AL(room
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temperature)ol A 30E3F FAEArt. agn
0.1% acetic acid N0 F oF 43] A3 &
F7) ZFoA HAZE2 10 mM Tris BaseZ
100 p/wellZ2 S3AHTE o] plated plate
shaker(Lab—Line, U.S.A.)ollA] 3.5 speed® 5
¥+ shakingdtir ELISA LEADER(molecular
devices, U.S.A)A 540 nmoelX FFE=E &
Ao

2) Alzheimer's disease ¥ fAxdd £4

(1) PC—12 cellelA Alzheimer's disease
A fFAAgE £4

PC—12 cell& 24 wells plateoll 2.0x1064
X2 7}z B33 §F 12413 o)A FBS #EH
DMEMul Aol X wjFgt F $ERFH100 ue/me,
10 pg/meat 1 pg/ml)el T2 A7sla 1A
F CT105(20 uM)E Agstn A3 F¢ F
Al djeFst ATt

(2) THP-1  cellolA]
cytokine FHAEdH £4

THP-1 cellol LPS (2 wg/md)S FA A3}
o proinflammatory cytokineg - &AIFcH #t
EFre Al 1A+ Aol Hank's balance salt
solution(HBSS)2. 2 A& & Fo] FBS ZAH
DMEMERXo} 100 pg/me, 10 pg/md, 1 pg/mie]
FTEE H7teto 6412 B vkt

(3) RNA &

PC—12 cell®} THP-1 cell #tEFA(100 ug
/md, 10 pg/me¥}t 1 pg/md)& Hestn 1AL F
CT105(20 uM), rIL-1B(100  ng/m)et
LPS(2 ug/m)E ZHZrel wellel #H7beted 5AITT
Hjokgk & 2000 rpmolA 58T dAEE s
AZAL AAFT F RNAzolB 500 wmE ¥
lysisd w7bx] EZgedch o] EF FHHol
chloroformm(CHCI3) 50 w& #7}18 F 15
F EFH(voltex) st Aol 15 &3 WA
% 13,000 rpmoliA LAEET T ¢ 200
o] A NL 343t 2—propanol 200 %
FEF F HAYI) TEDL G0N 156 23
Fstgizl oAl 13,000 rpmold QA E] g
% 80% EtOHE A3 387 vaccum
pumpolA HAZ3EH RNAE F=3ch F&3

proinflammatory

offt B ot P

%

RNAY diethyl pyrocarbonate(DEPC)E A&l
T 20 @9 FTFFo % heating block 75T
ol E#AE A7) F first strand cDNAFA
o) AME-sHS T

(4) RT-PCR

& AAbdFL(reverse transcription reaction)
& Zuld total mRNA 3 pg2 75TColAM 5%
%ol WA (denaturation)Al7] 3, o]o 2.5 pl 10
mM dNTPs mix, 1 #f random sequence
hexanucleotides(25  pmole/25  uf), RNA
inhibitor24] 1 0 RNase inhibitor (20 U/ul),
1 @ 100 mM DTT, 45 & 5XRT buffer
(150 mM Tris—HCI, pH 8.3, 375 mM KCI,
15 mM MgCI2)& 7+ %, 1 w9 M-MLV
RT (200 U/w)E oAl 713k DEPC =€
z222a4 HEFREA7 20 w7t HEF BT
o] 20 me WHE EFASE Z A H 2000
rpmol A 5&3F AAAAEE 37C FL F=
A 608 B WHSAlA first—strand cDNAE
F4g o, 95ColA 58 F WA
M-MLV RTE E843A2 F 4] &84
¢cDNAE polymerase chain reaction(PCR)el
ALg-8t3lTh

(5) cDNA PCR

PCRE & 4% dAlo Primus 96 Legal
PCR system {with high pressure lid, MWG
in Germany)Z& ol&3 Fqa3ct. g ol
) A€ 3 e cDNAE F3oZ Agsti,
F3o] & primer: IL-18, IL-6, APP,
AChE, gilal fibrillary acidic protein(GFAP)
e 1 glyceraldehyde—3—phosphate
dehydrogenase(G3PDH)E  S&3l7] $3t9
sense  primer(20  pmole/u8)9}  antisense
primer(20 pmoie/w)E EFstd 1 & 78t
3, Al 3 8 2.5 mM dNTPs, 3 #8 10XPCR
buffer (100 mM Tris—HCl, pH 8.3, 500 mM
KCl, 15 mM MgCi2), =28l 0.18 @ Taq.
polymerase(5 U/w)E& #7}e oL, HF 79

7} 30 @ ¥EF FIFHFE  MEn
pre—denaturation(95TC, 58),

denaturation(95%C),
elongation(72%C,

annealing(55%C, 18),
1¥)e 25 cyclesg
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post—elongationg 72TCojA 3¥ %<9 =A
o2 PCRE #3349t & PCR productsi
20 w¥ 1.2% agarose gelol loadingdtq 120
V 234 2083 A79E5 S B39 £4353
o

3) PC-12 cell AIE4 ©#AoJAx 9 AChE
4= &4 9 APP ¥¥ £A

(1) Ax4 99y &

PC—12 cello] #tRA(100 pg/me, 10 ug/md,
1 pg/mt, and 0.1 wg/m)& Hedtn 1AL F
CT105(20 uM)E 2421 FA wigF F A
XA lysate® Q@o] AChE BAEE =Xz,
AEA lysateE A7) At 50 we] lysis &
%89 Tris—HCI(200 mM; pH 8.0), 150 mM
NaCl, 0.5% (v/v) Nonidet P—40, 0.1 mM
EGTA, 1 mM PMSF, 0.1 mM DTT, 10ug/mf
leupetin}& T F doolx 3083 w3t
I 583 AR AEA lysateE ¥
Bradford ¥4%25)0.2 w¥Wag A%t 50
gl 2 A3

(2) AChE 84 = F3

MEA  lysate® labeling® F  sodium
chloride solution 0.2 m¢} Tt 2 tube
o] 3.0 mé water, nitrophenol solution 2 ml,
acetylcholine chloride solution 0.2 m& 7}
39}, 5% 3 acetylcholine chloride solution
< HA7bsta ATE BE3] 7]Fsto 25C F£=
oA 30%3 widAlxl F ELISA LEADER
(Molecular Devices, U.S.A.)E 420 nmolA
THEE A5

(3) APP9] immunoblotting ¥4

MXE lysate(50ug)E 12% SDS—PAGE gel
o] A PDVF membraned] AojAAT}t 2%
BSAZ 2A]7t blocking ¥ ¥ anti—human
APP N-—terminal antibody® Aa3t9 4To|A
overnightAl1A, &3  anti—-mouse g
HRP—conjugated secondary Ab(1:4000,
Amersham, Arlington Heights, IL)3} ¥r-gA17)
& ECL-Hybond filme.&
dto] BA sl

immunoblotting S

7) A 4

AAEY P58E € FEAPNA 42 23
meanzstandard error® 7&Kt F9A

Z2 Student's t—test26) ¥4 WYL o} §
o P<0.055%04 HAA4L AFsA.

o oY rfr

m. & &

1. PC-12 celloll Ch3h N Z=4

1) mLFC3} PC—12 cello] g #tE5rel Al
54

R AESAHL @2 A, mlFCY
BEE) QolA dz=Fol wls 200 pg/mt °ls}
9 HRST FodFE W3t 3, 400 pe/meo
BRST BAFL 8513.7(HE FAHAD.
PC-12 cell®] AEE) oM e dizFdl Hls)
200 pg/mé o)3He) HIRST FAFEL WU AN
3, 400 pg/mie] HERMF FATL 88+3.9(%)
2 ZAHUHTable 1)

Table | . Cytotoxicity Effects of KID on mLFC
and PC-12 celt

LY
Concentration Percent of control data(%)

Group

(ug/nt) mLFC PC-12
Control 0 100 £ 4.9 100 + 5.3
1 98 = 3.2 100 £ 2.5
10 97 £ 2.6 101 £ 3.4
50 97 + 31 98 £ 3.0
KJD
100 94 £ 2.8 96 £ 4.6
200 90 t 3.8 93 £ 55
400 85 = 3.7+ 88 + 3.9+

Mouse lung  fibroblast  cells(mLFCs) and  rat
pheochromocytoma cell line(PC-12) were pretreated with
various concentration KongJin—Dan(KJD). The results are
expressed the meanS.E(N=6). Statistically significant value
compared with control group data by T=-test(*p<0.05,
**xp<0.01, **+<0.001)
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2) PC—-12 cell] Wigt mEa CTL059 A
54

PC—12 cellld CT1058 g Fo H&
S &Y A, dzTol vs 5 uM o]
CT105 FoF& Wsi7b A3, 80uM, 40 n
M, 20 uM, 10 uwM FAFL 7z
40.0£1.4(%), 79.5%£3.7(%), 83.1+£2.7(%),
92.41£3.4(®)2 FAaHo FTERYEHoZ AHX
SA4& YeRATH(Table O).

Table 1I.
Cytotoxicity of recombinant CT105 in PC-12 Cell

Concentration  Percent of control data(%)

Group (uM) o1z

Control 0 100 £ 1.3
1 105 £ 341
5 97.8 + 4.9

CT105 10 92.4 + 3.4+
20 83.1 & 2.7xxx
40 79.5 £ 3.7xxx
80 40.0 £ 1.4+

Rat pheochromocytoma cell line(PC~12) were pretreated with
1 uM, 5 M, 10 2 M, 20 M, 40 zM and 80 uM of CT105
for 72hr. The results are expressed the mean=S.E(N=6).
Statistically significant value compared with control group data
by T-test(xp<0.05, **p<0.01, **+<0.001)

2. THP-1 celldl M proinflammatory cytokine
mMRNA FH X} ghaio) nixl= AEF

THP—1 cell®] IL-18 mRNA ¥3HZ FZ3F
As, 20 uM9 CT1059F 100 ng/mée) riL-1
BRrE A3t iz ol Hlsl, 100 wg/md, 10 ug
/e, 1 pg/meo] HESTS A T AdTolA
TEgEH o wdo] JAHUI(Table I,
Fig. 2), IL-6 mRNA%} TNF-a mRNA 3
A hZFol Hls) 100 ug/ml, 10 wg/ml, 1 ug/
me 8] HRSTE 7 T APl A=
t}(Table I, Fig. 3, 4).

Table Ill.
Effects of KJD on Proinflammatory Cytokines Gene
mRNA Expression in THP-1 Cell

cT10 Cytokine mRNA expression{Ht)

5
Group +
-1 L-18 IL-6 TNF-a
4
Media - 42 14 112
Control + 163 186 162
100 + 13 23 39
KJD
+
(g/l) 10 47 89 124
1 + 137 165 158

THP-1 cell were pretreated with various concentration
KJD(100, 10, 1 ug/mf) in the presence CT105(20 uM) plus
nL-18(100 ng/m) for 6h. Amplified PCR products were
electrophoresed on 1.2% agarose gel, and the analysis(Ht)
was used to 1D—density program. The other methods for assay
were performed as described in Materials and Methods. The
gene expression were observed IL-14, IL-6, TNF—a mRNA
expression, and internal control{ 8 —actin) in THP-1 cell.

| Media
+KJD (100 pg/ml)

+KJD (10 pg/mi)

<+ Control

Ei DNA 1006bp marker

Fig. 2. Inhibitory effects of KJD on
proinflammatory IL-1p gene mRNA
expression in THP-1 cell.

THP-1 cell were pretreated with various concentration
KJD (100, 10, 1 pg/ml) in the presence CT105(20 uM) plus

recombinent rIL-1B(100 ng/ml) for 6 h. Amplified PCR
products were electrophoresed on 1.2% agarose gel, and the
analysis (Ht) was used to 1D-density program. The other
methods for assay were performed as described in Materials
and Methods. The gene expression were observed IL-1B
mRNA expression, and internal control (B—actin) in THP-1
cell.
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+KJID (100 pg/ml)
+KJID (10 pg/ml)
+KJD (1 pg/ml)

+Control

CT105+IL-18

iﬁ% DNA 100bp marker

N . 154h

IL-6

B-actin

Fig. 3. Inhibitory effects of KJD on
proinflammatory IL-6 gene mRNA
expression in THP-1 cell.

THP-1 cell were pretreated with various concentration
KJD (100, 10, 1 pg/mt) in the presence CT105(20 pM) plus
riL-1B (110 ng/ml) for 6 h. Amplified PCR products were
electrophoresed on 1.2% agarose gel, and the analysis (Ht)
was used to 1D density program The other methods for assay
were performed as described in Materials and Methods. The
gene expression were observed IL-6 mRNA expression, and
internal control (B~actin) in THP-1 cell.

| Media
+Control

+KJD (100 pg/ml)
+XKJID (10 pg/ml)
+KJD (1 pg/ml)

CT105+IL-18

! DNA 100bp marker

-y -4 +—382bp

Fig. 4. Inhibitory effects of KJD on
proinflammatory TNF-a gene mRNA
expression in THP-1 cell.

THP-1 cell were pretreated with various concentration
KJD (100, 10, 1 pug/ml) in the presence CT105(20 uM) plus
riL-1B (100 ng/ml) for 6 h. Amplified PCR products were
electrophoresed on 1.2% agarose gel, and the amalysis (Ht)
was used to 1D-density program. The other methods for assay
were performed as described in Materials and Methods. The
gene expression were observed TNF-oo mRNA expression, and
intemal control (B-actin) in THP-1 cell.

3. PC-12 cellollA{ APP, AChE, GFAP mRNA

FUX Lo ojx= HE

PC—12 celi®l] APP mRNA 2dL #33 2
7, 20 uMe CT105% 100 ng/meo) rIL-18
THe A dzxFol wjE, CT105, rIiL-1R%
100 wg/me] HERFAS A FAd A@TolA
Tt B3o] A H(Table IV, Fig. 5), AChE
9} GFAP mRNA @& uzxvo 1y
CT105, rIL-1B89F 100 pg/me, 10 pg/ml, 1 pg/
me] HEMAE A FoFg AT ZFoA o
A A} (Table IV, Fig. 6, 7).

Table V.
Inhibitory Effects of KIJD on Alzheimer's Disease
Related Gene mRNA Expression in PC-12 cell

mRNA expression(Ht)

CT105
Group +
-18 app AChE GFAP
Media - 33 66 43
Control + 70 121 203
100 + 21 64 59
KJD
+ 62 110
()| 10 76
1+ 72 107 172

Rat pheochromocytoma cell line(PC—~12) were pretreated with
various concentration KJD(100, 10, 1 ug/mf) in the presence
CT105(20 £ M) plus recombinent rlL-18 (100 ng/mé) for 6h.
Amplified PCR products were electrophoresed on 1.2%
agarose gel, and the analysis{Ht) was used to 1D-density
program. The other methods for assay were performed as
described in Materials and Methods. The gene expression were
observed APP, AChE, glial fibrillary acidic protein(GFAP)
mRNA expression, and internal control(G3PDH) in PC—12 cell.
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KJD (100 pg/mi)

DNA 100bp marker

Hg, S Inbihitory effects of KIDan amylaid precusor
protein (APP) niRNA exp ession in PG12 cell

Rt phaxhiomocytars odl line (PC-12) were pretreated with varioss
carcertration KIX10G, 10, 1 pg/md) in thepresence CT10520 1V)
plus reconrhinat 1118 (100 ng/nd) &r 6 h. Anplified RCR products
were dectropharesad an 1.2%agarose gel, and theandhysis(H) was
wsed to IDdersity program The ath methods for assay were perfomed
as described in Mitenials and Mathok. The gene exression were dbserved
APP niRNA expression and inemeal contd (GBPLH) n P2 cell.

4. PC-12 cell H=EA

1) PC-12 cell AxA wWAoxe] AChE
450 vXe= 43

PC-12 cell AXA widoxe] AChE 84
58 =R% A, 20 pMe CT1059 100
ng/mie] rIL—-1B7S Add ozl Hl,
CT105, rIL—-1B8%t 100 pg/ml, 10 pg/meo] #t
ErE A Fog AdTeA 4%
52.7£8.7(%), 76.517.4(%)& UYER} H4
RAe AA ARE BIYTH(Fig. 8).

2) PC—12 cell AIEA Qo] xe] APP ¥
ol vAe 9%

PC-12 cell AXA A9 APPE
Western blot® E3) @& Ay, AHdutol vl
3 z2FE dASA FIEHAJSY PR Fo
ZolA e L8] HZAHJUHFI.9).
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+KJID (100 pg/mi)
+KJID (10 pug/ml)
+ KJID (1 pg/mi)

| Media
+ Control

Hg6. Inhbitory effects of KJD on acetyl-
chdineterase (AChE) mRNA expression in
PG12 cell

Rat phaochramocytarre odll line(PC-12) were pretreated with variaus
concentration KID(100, 10, 1 pgfrrd) in thepresenae CT105 (0 pM)
plus recarbinant 1113 (100 ng/nd) for 6 h. Anplified P(R products were
electropharesed an 1.2%agarose gel, and theanalysig(H) was
wsed to 1Ddensity program Theother mrethads for assay were performed
as described in Materials and Methods. The geneexpression were observed
AChErrRNA exqression, and intemd conrol (G3PDH) in PA12 cell.

E o~
[= EQA
3 E
E 25 E
=3 e = ¥
= - 2 o
© v e
ER R
<o= =]
z 5 329
| - + + + +CTIsHLIB

Fig7. Inhibitory effects of KID on gial fibiillary acidic
protein (GFAP)mRNA expession in PG-12 oL

Rat pheodromocytarma odl line (FG-12) were pretreated with varias
oconoentration KID(10G, 10, 1 pgrnd) inthe presence CT105 (20 V)
plus reconhinent IL-13 (100ngfd) fr 6 h Anified PCR products
ware dectrophoresad an 1.2%agarose g, and the analysis(H) was
wsad to IDdensity program The ofher rrethods for assay were perfomed
as described in Mrenials and Maiods. The gere exression were abserved
GF 2 riRNA exqression, and inferndl contrdl (GPTH) in PC12 ol
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120 - ‘CTIOS (20 uM) plus rIL-1p (100 nglml)

100 4
80 -
60 -
40 1
20 4
04

L1

ACHhE Actvity ( % control)

Media Control 160 10 1
KJD (pg/ml)
Fig.8. Inhibitory effect of KJD on the AChE activity
in CT105 plus rIL-18 stimulated PC-12 cell.

Rat pheochromocytoma cell line (PC-12) were pretreated with various
concentration KJD (100, 10, 1 pg/ml) in the presence CT105(20 uM)
plus rIL-1B (100 ng/ml) for 24 h.The lysate (100 pul,mg/ml) were
measured using AChE diagnostic kits (Sigma). The other methods for
assay were performed as described in Materials and Methods. Media
was not treated, CT105 plus rIL-1B was control, CT105 plus rIL-1p +
KJD (100 pg/ml), CT105 plus rIL-1B + KJD (10 pg/ml), and CT105
plus rIL-1P + KJD (1 ug/ml). Statisticatly significant value compared
with CT105 control group data by T test (*p<0.05, **p<0.01, ***p<0.001).

| Media
. ]+ Control
+ KJD (100 pug/ml)
+ KJID (10 pg/ml)
i |+ KID (1 pg/ml)
+ KJD (0.1 pg/ml)

CTIoHL- 1B
“le— 974K

3
%
i

B
8

”«“‘““ m

Fiz 9 Suyppression effect of KIDon the aamploid
preansor protein (APP) in PG12 stimulated
CT105 phus 1113 by Vesterm blot analysis.

Rat pheochranocytam ol line (RG-12) were pretreated with varios
oacentration KIDin the presence CT105 (20 10V plus r1L-13 (100ngfnd)
for 24h APPeqression wes measred by immune Westemn Hot assay:
Call Iyt (50 glare) were seperated by STSpolyacnarice g5t
deadtropharesis and then trarsfermed PDVFmentranes. Lare 1, RRM-1640
media aortrd ves ot treated Eane 2, CTI0S plusrIL- 1% lane 3 CTI0S
plustIL-1B (100 pgnd); lane 4, CT105 pls L1+ KID (10 pgimllane 5,
CT105 phs L 13+ KID(1 ygfri; larne 6, CTI05 plisriL- 13+ KID(Q.1
pefm)

Iv. # %

ADE WYY FRT BV US| me
AP 7PlE S0z @ LI I

Ao, o ddod M= gFd 7t

Eo] ATH3).

ADE HW3l: YgQogE AR, estrogen,
apolipoprotein E, PS(presenilin),
oxidants(hydrogen peroxide, superoxide,

hydroxyl radicals), €%, Alalol 293 &4, 4l
BAYEH, AAGYAA T B HEdxst
Boste Aoz gHA erj27-28), o F
AB9 AHoz AMIE =98k (Senile plaque)
o) NAEAH oz AAAXY 37t dojys A
3 FlArs El9(Tau) ©¥WAe] JHo 9%
A7 Y4 H%5 % A (Neurofibrillary tangles,
NFTs)9] 2goz AAEPo] A7l ol o
E A o]t}29).

NTFs¢} xQute H3 Hox EAsty o]
7t Bolde] wet 1 7t F7ksiy ADY A%
¥l 71dH AAE BIEe R FI3| &
o] F7t3te AAAGE

WA s Fuzal
A3 Se] e A4AYA2E BHsE Rez
22z ek, oo  uwel  acetylcholine,
serotonin, noradrenalin, dopamine, glutamate,

substance P 59 B< AAAGEH A #
284 Sl3, olF acetylcholine® ZRE 713
Foq Aoy olRAE FFA7IE Zlo] A
29 F ANEEEY 3t Ha IA30).

xRk gad FAE7|9 $EE7IE0) ¢
3l gojgrl AB(B-amyloid protein)& Ed
A EYE 2 Yn oA AH A E(glial
celD9 HelA ot ARBZAEE EFHAER
ol2ga AAEESE sty wE] olRL
AD9 ¥4 71dE& d93ted Fashtd3l).

¥ 9 amyloid FEH& ABo] §$Ag ZAnEo]
v ABL2 {-secretaset} y-—secretaseo] 9
3 & ¥A%e APP(amyloid precursor
proteins) YF7} ZejA AAHeY o] gwy
< 254 77 HFEQY 39~43709 olv|x
doz FAH glo 22z e AL
7FA31 At} Amyloid cascade hypothesisol
m2d AR FHL AD #ie ZAAAH Ax=R
amyloid®] o] FHa AXWEAM AR} AAA

EE EAANA A3 R S840l vehiA |
Th27-28,32). ABE 1 &AM AAFAl A
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£ Aol oty 2:H2F glucosed FFo|ut
amino toxicityE AFdt ARMEI} &35
44 =L AR ALHL vy = HIZ
T APPY C¥dY 24 Ccgg o9y
(carboxyl—terminal fragment protein)e] AR
Hoh o S40] Az dHAx k. ABY C
o g o] EA7AHC ddiAe @A U
A7 YA Q=Y 53 GHEL9] YA
Axd Zag T34 A7t Fad 8L &
Aoz A3 e}27-28,33-35).

APP(amyloid precursor proteins) 2149
B9 single geneo] EAEH o] 21W A
A7t 39 G&5FE A BAR LS
Yehl2 30~40tfe] ol22X & ADAAM 2A
HE kg ARJAARFEFSAC P4H e,
ojlglg WWe {HAHA F9 FrtE TLE|GL
APPY] #FHxAY dFgoz FFHEc =3I AD
gxe] 71A AH 9 sivt B x APPO #A
2L B@o] F7tHo] U k3HE AfolA T A
APP FAa @dEo] F7MHo Uts R1E B
B APP7} mRFAEAR A ARFHY #AL 7R
I AE AL FEY 5 Yri27-28,33-36).

of ooz AFuAEHa e "I As}
AD9] HH el FoF 4L e o F
AEsd ole xUuto]l HAHH FH IL-1,
IL-6, complement 5 FFuiNERAE0] ZJl5
ol e AL2REH ¢ F UH3l).

£3], AW reactive microglial cell& &
fratn el o]AL 2AzE WAEZA E4F
Fehol WPHTF9 HxT J]FE e AoZ o
microglial cellelAd AR FAEFo] ATE=
Rog AzZvstz UrE37). ALLEY Mol
astrocyte @ microglial cell& Al A xeo ¥3
of Bag JYAAZA cytokined wlF Eu|g
o024 Mo A A4S FRAE=d 7198HA
T dg AR A&, BE 2R EF s 5
o AFel o8 £4E HEH PH L Fio W
g7 AXEC] FFAAAZ AYsid A3
astrocyte 2 microglial cellEo] IL-1, IL-8,
TNF—-a %9 proinflammatory cytokineE%
FotatA BAst HolA cytokine F4Aol
Agoay FHFAFA ASNUNEE dovge

7Hdol HZ B ATFEIAEC 93 dFHR
UATH6,38-39). HEQA AY VA ¥ 29
o uYetdE AAHIAMEE microglial cellZ,
astrocyte®] F8A45UAQ IL-13% TNF-a
& RIYFEINY FFAAAL] EF30EE A
e FaF 9%E 1 dva 4gEd, FF
A7RA EFwge 4dd9 dAz AYPH =,
microglial celldl FE=¢dd IL-1 2 TNF-
o astrocyteE EAHAA IL-6, IL-8 F&
BAAIN L BEEALQ ¥9F9Y peroxynitrite F
$ AEdozZN AAFAEY A1FL o3 ¥
t}40-41),

%% AD, Parkinson's disease 9 H#A
HAE HH BoolA [L-1, IL-6, TNF-a &
o] cytokine WHE Ho|E  astrocyte}
microglial cell®] @437} FEFoZH olE
AW} proinflammatory cytokineo] ¥A3 #
AZL ezglets JHdo] AEHE A1 qlv4l).

HREENCE HRE 49 B4 ¥AA=
A Wakbask, W MEgeld AAH &3 ®
T EPEAo R Q% KMmE, AW AR F9
SR FHEOR AT HFKRE, £XREY &
% A4y dgoz AT MEEFR To=
3 LAY, BREHKN = SEMA%RStY fiFm
ol BEMMm WHEERds EHTFEo
18RS #ghstn SRR T B HEEsts ®
g £1110).

PURFFE Kol Ell)7h #Ee fEEmol
Hz2E 729 AWoR 1 olF BERE s
Yol Fol &850 At E e BH T
ZRo 2 BBt BE, Enlgeand ¥
%, BRI M LR, BIMAIRE
A BEF 47 FER FAH HAFHeo=
BER, HEEgstd OFFRd Asld EIF,
#, WEHEs #HETRG0D BEFS o889
#gHE +orgoz @iTA Ik ord AW
Rt BN EmuEREE PR melo &
REREFHFLE HE7E @S Abgsie, o
AL KE—£& EFSI KAAES 2§
A st LHL WwagdesA WY EE u
o BB R BEE st Wamitme ¥ £ 2
TH1-12,41).

Bo H

B ES
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BHRSTol Uig AFA JdFEE R4 B
MEMEMA X FY, ©44)9 LERE, #
E% 2 Mo vXs gE P k45)9 HR
FEgpERo] mE L KEMEKY YA: ge
ol &g Axrt Jdeon, A HiRe g A
A AFEE 4% #HEM7 ARAYEFEA 3
o] T TEH "= FEd Ui IdF
13-15), #AF R AHsA W gy dF
16-19) 223 d454 HAXE BHEH g3
AF20-23)7F doy, EXREEALE, MERRE
o M3t HRSTSE o83 A o A7
= o7 Ak K&ttt

olo] ARt #HRSFe] ADel digh o 2 X
4249 7138 H7vslmA, mLFCe PC—12
cello] digh BRAAN CT1059 HMEZAHS 3
st #tRFT% LPSE Aelg & THP-1 cellol
4 IL—1B, IL-6, TNF—~a mRNA %¢3dL ¥
Ao, #HERMAI CTI05E AP F
PC—12 cellolA] APP, AChE, GFAP mRNA &
A3 PC—12 cell AEAY DA A AChEY
g4 9 APPY Ird g #E3ch

PC—12 cellg ©o]4% Adorxe A4 AT
T AHHEAHN AFFEY FEE Ay Y8y
AEEAHL ZAsYEd, mLFC, PC~12 cellol
gk #tRs/e MEEHE 33 A3, mlFC
o] AEEA dolx e dzT BE 200 pg/me
o]3l9] #tRST T M3t UAX, 400 pg/
me HREA F49TS 8513.7(%)E ZAHY
t} PC-12 cell®] AEE o= 2T
H3] 200 pg/mé o]3ke] HURST FAFEL W)
AAE, 400  pg/mee)  HERSF FATES
88+3.9(%)2 ZFAFHJUTHTable 1). 200 ug/
m o]3te] FEE HIRFHE PC-12 cellel &
3192 Wt mLECS PC-12 celle) AEE
#og Wsrt JASBE ojF ] PC~12 celld
Zﬂiifﬂ Ao = F2 100 pg/ml o]3t9] #t

F1& AHR3E71 &2 skt

CTlOS‘: ABE &= APP9
carboxyl—terminal  protein®. 2, APHoE
PC-12 cell® cortical neuron®]l 4L e
I, AFA & 198 E AT AREA
< 2939 AEJ ZE AL A=

£¢ 3y, ¥%d microglial cellolA] IL-18,
IL-6 mRNAS 73 d@dAr7|e Aoz 4w
2 9loi46) E Adole UANHQA ADY REE
wEr]2 3t CT1058 RT-PCRE Hi#EA S
o A3l

CT1058 PC—12 celldl X2 Fo HBEFE
S @Fg A3, Tl vls) 5 uM ol
CT105 T4+ Wshzh glglx, 80uM, 40 n
M, 20 uM, 10 pM FAFL Z7Z
40.0£1.4(%), 79.5%3.7(%), 83.1%£2.7(%),
92.413.4(%)E TaHo] FEYEHoE HX
E2A4L% UedEd(Table 1), °lF PC-12
cellE AEE T AFolME & 80%0l Y A
ZE8S Yed 20 uM °l3tY ¥EZ CT1058
Argsr|2 83, Bo Addoz AD Rd$
BE7) Y3 riL-18 A A3t

THP-1 cell®d) IL-1B, IL-6, TNF-a
mRNA 23d& @2 A7, 20 uM9 CT105
9} 100 ng/mee} rIL—1B9HE HIAF uixTol
uls), 100 we/me, 10 peg/me, 1 wg/meol HRSTE
g7 T3 AdToA FRoEHoE UHo
A A HJcH Table I, Fig. 2, 3, 4).

GFAPE H&d, FFAU4AZE, AD FAA
B £ ¥ astrocyted] 74 EAFQ FAR=Z
A, AD #AelME GFAP/F dASA F7hste
A%S Holt=d, o] astrocyte’} EAdst¥ET
© A& gvstn BAsHE astrocytes =QIRE
AT AW FAH L FQ3A g oy
ADelA9] GFAPS] %7}= TNF-a9 Hrphdd
7 Aol Be Aoz 4A Yrh47-48).

PC—12 cellolX APP, AChE, GFAP mRNA
BES #39 A3, APP mRNA @& 9lojA
£ 20 pM9 CT1059 100 ng/mee] riL—18
e AEg gz wE, CT105, rlL-18%
100 pg/meo) BRFFE @7 FAgd AgToA
ok W&ol o AEQ(Table IV, Fig. 5), AChE
9} GFAP mRNA 23 dzo] us
CT105, rIL—1B% 100 pg/ml, 10 pg/me, 1 pg/
me] HRMALS A T AFT EFAM o
A=A (Table IV, Fig. 6, 7). olAL #HRET
o] CT105% rIL-1B2 Q& F=3iA $dd
IL-1B, IL-8,

proinflammatory  cytokine$!
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TNF-aE T2AHR, =UAv 3
APPS} 7|98 Fojjo] Fagt 93
AChEE A& o=x ADY dus} 7
H 59 34 A8 7198 F ded
=3

PC-12 cell AI¥EA gwWAorje] AChE &4
TE AT Az, 20 pMY CT1059 100
ng/me} rIL-18%E AMEld dEzTd v,
CT105, riL~1B9 100 wg/md, 10 pg/mee] #t
RAE A Fod Agodxd A
52.7£8.7(%), 76.5£7.4(%)E Yeh} FA
Qe A4 AFAE 2= (Fig. 8), o]& AChE
mRNA & ZAsie}l A By BRI Fo=2

PC—12 cell®) A 423 XA gz 4

oX
9
ek
o pid
£
ol
o

o
dn o ool

2
2w

I
e

FolA X5 AChEZF dAs e, ole #ES
Fo7t 7198 Mo 5L & ez Azd
.

PC-12 cell AXA @A APPE

Western blot& T3 #33l é*} Aol ul
& dExTe #@AFA dHEHAOY HERT T4
oA ddo] FAaHA=U(Fig. 9), ol &
Aap 39 APP mRNA %3 odx zzs 3
A BE Rl AR Aol #H3t= APP
o] BHE AAFozH JFHOE ADY oW
of AVt A& RoZ BT,

ool Aig FHsirW HRSIE THP-1
cell) 4 1L—-1B, IL-6, TNF—a mRNA &&
& JAHed, CTI058 A3} F PC-12
cello Al APP, AChE, GFAP mRNA #3d&
AR, PC-12 cell AXAH w9
AChEQ] &A3} APPY W& EL JA3A).

w}2hA] PR APP9] HopA,
proinflammatory cytokined IHJdd Fo=
A& ol71E 4 A+ ADo) Ui dxty Xy g
AChE®] EASIZ oprlH = 7198 ZEd g
ASAZ &8 F U& FA0E BUHY, FF
d Aoz HAAAAAE AAT BEEMN
Q1 W, Hesd 243 ADo tid RS
PEA E&ol digt A7t AFHLE o]Fol
of & o7 Aztdr).
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V. & =

#EsTe]  ADAl dig
CT1058

g Feaz
Agg PC~129F THP-1 cellolA
proinflammatory  cytokines, APP,  AChE,
GFAP mRNA ##x 4d 9 AChE 4%,
APPY U¥ & #aAS A & gL ZES
2ot

1. #URFHE THP-1 celldlAd IL-1B, IL—6,
TNF—q9 &dE& A3 A.

2. #tESFe PC—12 cellolA APP, AChHE,
GFAP mRNA9] #d& A5t

3. HEFE PC-12 AEA wuAi
AChE9] 843 APP &d & A3t

23 A ol A CT1052 H&=%
Alzheimer's disease A@Z o)A HEFFY H
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