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Abstract

Effect of Anti-Alzheimer’s disease by Jeonmaedan in
CT105-overexpressed SK-N-SH cell lines

Ho-Sang Song, Chi-Sang Park, Chang-Gook Park
Department of Circulatory Internal Medicine, College of Oriental Medicine, Daeguhaany University

Alzheimer’s disease(AD) is a geriatric dementia that is widespread in old age. In the
near future AD will be the biggest problem in public health service. Although a variety
of oriental prescriptions in study Jeonmaedan have been traditionally utilized for the
treatment of AD, their pharmacological effects and action mechanisms have not yet fully
elucidated.

It has been widely believed that AB peptide devided from APP causes apoptotic
neurotoxicity in AD brain. However, recent evidence suggests that CT105(carboxy
terminal 105 amino acid peptide fragment of APP) may be an important factor causing
neurotoxicity in AD. In addition, AD is one of brain degeneration disease. So we studied

on herbal medicine that have a relation of brain degeneration. In Oriental Medicine,
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Jeonmaedan has been used for disease in relation to brain degeneration.

As the result of this study, in Jeonmaedan the apoptosis in the nervous system is
inhibited, the repair against the degerneration of SK-N-SH cell lines by CT105 expression
is promoted. So Jeonmaedan may be beneficial for the treatment of AD.

Key Word : Alzheimer’'s disease(AD), Jeonmaedan, SK-N-SH cell
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AETEL (F)IFIAETENN &%
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20£2°C, £% 40~60%% FX|stHA 2F

AP A0 AEAID F Ag A

&3ttt

=

W rfo H ¥ rlo

T

2) Aol BEE
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AN REUTIEEY AP FAsS
A e 1,000 3% THS 508 H
7bsted 85TolA 12A17F E& 713E 43
Al olF gauzeR 13 o3 F FAE AxF}
k. FEAZRFTH S0gg FFEe LA
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23} ZtH(Table 1).
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3) M
FAEL Diethyl pyrocarbonate (DEPC),

Table 1. Prescription of Jeonmaedan

Herbs Scientific Name . Dose(g)
SRS Paeonia lactiflora 120
A 2 Panax ginseng 40
& W Angelica gigas 40
4 B Pinellia ternata 40
iy 3t Zizyphus spinosa 40
yaN=¥7:1 Acorus gramineus 40
=P Poria cocos 40
% ¥ Bupleurum falcatum 32
W M Aspergillus oryzae cohn 20
5 Biota orientalis 20
K1E¥  Trichosanthes kirilowii 12
M F  Aconitum carmichaeli 4
Total amount : 448
chloroform, 1sopropanol, ethidium
bromide(EtBr),  Dulbecco’s  phosphate
buffered saline(DPBS), formaldehyde,

polyacrylamidew Sigmait(US.A) AEZL,
Agaroset= FMC(US.A) AEFE FHSS
t}. RPMI #®iA], fetal bovine serum(FBS),
penicillin/streptomycin, trypsin®  Gibco
BRLAIA T3t 21, ethanol& Merckoll
A, Horseradish peroxidase-antibody’} %
A E avidin biotin complex kit(ABC kit)E
Vector  Lab.olA  FYstdx, 337
~diaminobenzidine(DAB)+ SigmadlAl T+
st ow, 22 AU Texas-RedE Santa
Cruzed| A+ 3ttt

2. Wik
1) pCT105 &2
B 2F
2 Agd AH&d MxF< SK-N-SHe
Agdgtn dAT74 FF AEFLYe=
FE Fdotx] AuiIFAA 5% FBSE
Ll i RPMI Hl} <] o]
streptomycing  H7}8t]  cell

ZEAZ M=o

penicillin/
culture-g-



98 53¢, %X

CT105 &g

E TE37] 98 FHodE s
1°A 22 6-well plated] EF3s3 37Tl
A EEY wgste 80%AE 2T AH
o) wk&-o} AdlE pCT105 2ugst serum free
medium(©] 3} SFMeol& H3) 100us &%
&tx, w2 Bell& lipofectin 1089} SFM
1004 &3t 468D A oS A
7] wrgd A9l BE thA| &bt 158
HeAz7l & AEE PBSE 23] AH¥n
SFM 15me¢t whg s 5% 45 6
NPT 37T, 5% COp wid7lolA #=) 5}
i 5% FBSE /3 RPMI viX|& #H7lst
o 3F% sgstAr). 6-well plated] THA)
Aol Feta A G-418 450pg/mE S 2
FF AAEL gY F88 AAS 2 4

Foll AHg-3tA T

ro

2) CT105 =ziggicoz It MAMZe
M EAL 2HE

AAT(NOR), CT105 #H}&Ed A7 oA
ZZ MAEFA WERF(CTIH), dET A
HEFS 283 F(CTI105+ ] eonmaedan)
o2 FR39 10°AZFE 6-well plate]
Bt s wigd oS, @R 5
228& 25 50ug/m TEE NS 5%
FBSE &3 RPMI ®lA°} penicillin/
streptomycin® H7}8te] 37CA 12412
wlofste Wgs #|EASATH CTI059 A
BAEAL] digt I ERSTe A EA
AAEHE RAE7] Y3 AZA BEF2
A @nlE e 200808 M 20070 =
AZFE BJstd AW, AEA
o AdAlsxE EAMSHZ] HEH 96-well

platee] 10°A 252 BFstn a9 wl%
3l t}2 ELISA(enzyme-linker immuno-
sorbent assay) reader® ©]-&3lo] A XA}
9o =T MEAE dAHE T8
ZA e AT

3) CT105, MY 2 Xia

MEMES MEA 2
27 AZAE gode 8ol A EA
of HlXle JgSs #F 7] A A
(NOR), i2Z(CT105), A ZF(LG), A
AT(LO) 28 Lo #HRMAS A
3 T (CT105+Jeonmaedan) 2.2 T 38}

1M 252 6-well plated] EF3tx
s wisldnh AAAT S AFAE
CO: W¥71E o83t 2% 0/5%
COy, 37T, 4hrs &7 AL z0S
sEdgon, AZFTS LlmM D-(+)-
Glucose® X %3 EBSS(Earles Balanced
Salt Solution)Z M A3t 2413 EE 44]
r FAF o 25mM D-(+)-GlucoseE X
§8k EBSSZ Glucose® 3 EAAFE el
A 2N BE AN FAES ARz E
FEsE @R METe P A Al
FA dAEHE A E FEQ S0ug/mol
A B A AFEste T2A1E wdEt R
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4) LDH assayofl of§t MZAME &4 £
AZAEY NEALE A AES
e JF%S #EIr s AL
(NOR), WZ7(CT), ABT(LG), AHirax
Z(LO) 283 txo BMRMAS S0ug/me
>z Hgdd Z(CT105+ eonmaedan) 2.
2 FEIGY. 2 AHd AEE o] £
o] 9= 5% FBSE ##3% RPMI ¥l
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penicillin/streptomycing #7}sled 37Tl

A 1242 egsta o GEd 20uE
96-well  platedll &71aL pyruvate

substrate(NADH 1mg/m¢)Z 20uL% 7}3
g, A2dAM 2873 EF F 37TCAA
07 o EEACT. T FHEE(color
reagent, Sigma 505-2)& 20u® 7+& *
d2AA 20837 £} b 04N NaOH
E 1004 7}st ELISA reader® 33
E(Asw/As0)E FA ST

5) DNA fragmentation &4

AFEALSY] A EARoR2 Yehues
Azl WaE #&As7] Hdte CTI105
Had NANAEE AXFE 10°AESF
2 6-well plated] ®#F3txn X9 wiF
g OF HBRS FFEEE 0w/t =
2 Agsl¥ct. DNA fragmentation®]
Td= FAEE syl HaE AX &3
¢l lysis buffer(10mM Tris-HCl, pH 7.5,
ImM EDTA, 0.2% Triton X-100) 20044
& Hote ¥ 30T €5 FA% U
proteinase K(100ug/md)E H71stx 50T
ANA BALE Bz FAE G5 ol
o} phenol/chloroform %€ Y1 & &
&3 ¥ 15000rpmoll A 1587 9422 E
S #H3 100% EtOH=E I AA

ol

J
% o] gMS 15% agarose gelg A *3d}
o AVEFEE AANFT S DNA
fragmentation®] FF& FAFSIG o

6) AA=Iel 24
CT105 #FEd A AHMNEZF NEFE
laminin coated H©} 1= 6-well platedi

1A TSE BFsan 830 Wiy &
NGF(Nerve Growth Factor)& 50ng/m{<]
g Assla 5AESG 2L A%
3 A4T(NOR), =T(CTI105), g

I QE2Ed BRA 3585 10, 25 50

pg/mee FEE A FELOE UFof
10071 ¢ /‘1]350111\1 AZEZY A FFE
Adar duRAez JAIHFHT ET 100
e AEAA AFEZY R HolE ¢
Az du)Aso 2 #BEEA  arbitrary

ratio2 st FA U,

o2 YERU.

M. BEERA

1. CT105 zpetsdof
EfBHR{ BE
iz AS AEAY BHEd

apoptotic body7} £¥3st31 ANAHE717F A

9 2¥HE S B2 @R A

T Bupg/mt FEAA AT AEE&0)

okEtal ABEVY AlFe] w|fstA BF

o9, 50ug/ml FEAMNE AAAEY

AEEl A UeEFd SAlG AFE7]

o Aol F=HAH(Fig. 1).
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Fig 1. Effect of Jeonmaedan water extract
on morphological changes

Representative photomicrographys of
SK-N-SH cell lines (NOR), CT105-expressed
cells (CT105), and CT105 cells treated with
Jeonmaedan
concentration of 25 and 50ug/ml, respectively,

water extract at the

are  shown(x200). Survival cell was
determined by phase-constrast microscope.
Similar results were found in at least three
separate experiments. Arrow indicated the

apoptotic cells by CT105 expression

00

49 o

Apoptotic ratio (by %control)

NOR CT105 LG LO CTI05+Jeonmaedan

(50 ps/wuk)
Fig 2. Inhibition of apoptotic ratio by
Jeonmaedan water extract

LDH aclivity assay (by %control)
= 3 S :4 3
3 H i i

Apoptotic ratio of CT105
SK-N-SH cell lines were
ELISA

microscope in medium, induced by CT105

expressing
observed by
reader and phase-constrast
expression. Similar results were found in at

least three separate experiments.

Statistically significant value compared
with CT105 control group by t-test
(*p<0.05).

AZBAEL] NEZAZL EEFA o3
vy AAHER HEAY] H&E RA}
A7 ATl E 50425% A2 o
o B R 92.0+2.0%°] 11, =)
23.0£2.5%0°1™, AAtATE 34.0+54%
v, B8RS AEAAME 260:65%2
byt o (Fig. 2).
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3. CT105 =zietsd M ZFolM LDH
Mol ojxl= &

LDHe &4 =& &3t A2 A3
AAFAME 50¢1.5%0] 1,
87.0+5.0%°) 1, AFTE 750+45%°]H,
A AT L 53.0£54%H o), #WRST X7
TAME 22.0+45% 2 el tH(Fig. 3).

ico

NOR CTIOS LG LO +enhsed
(50 se/mt)

Fig 3. Survival effects of Jeonmaedan water
extract on LDH activity
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Survival cell ratio of CTI105 expressing
SK-N-SH cell lines

morphological characteristic of survival cells

were observed by

and induced by CT105 expression. Similar
results were found in at least three separate
experiments. Survival cell was determined by
LDH detection kit from ELISA reader.
Statistically compared

with CT105 control group by t-test(*p<0.05).

significant value

4. CT105 =ersd M=ZFolM AlA
M Z 2] DNA fragmentationoll oO|
XN FE
fzFe F$dls 1KbpolstailX B4

£4<Q band7t EASHAI WRFA AL

S50ug/mé FENAME ladder’t HdA TAa

sl A9 AdEE F¥gL HYrHFig.
4).
NOR CT105  Jecnmaedan
(50 pg/me)
1Kbp w=ip §

Fig 4. Effects of Jeonmaedan water extract
on DNA fragmentation

Agarose gel DNA
DNA-HindlIl digest
was used as molecular weight markers. Cells
were treated with 50pg/mé of Jeonmaedan
water extract for 12hrs. Cells were incubated
for 12hrs DNA
fragmentation. The typical

experiment of three replicates is shown. DNA

electrophoresis  of
extracted from cells.

necessary to initiate

results of a

fragments were analyzed by 15% agarose
gel electrophoresis.

5. ARAxe AFE7l A

BaTdAe AFEE
EA =0} lovk(Fig. 5A), CT105
o f&f NAFEVE &4E d&
o] JAHE FHZ Uendx
(Fig. 5B), BERMA AYTLS 2/ug/ml T
oo AHIHA ABEVIVF & wEH
AgA He $4E HAFun Ath(Fig.
5DE). 3# o]H A3 E arbitrary ratio®
st 2AE 23, dzaol 064015
duf AT 45+015°11 #RF A
79 ¥%7F 10, 25, 50ug/mE ZF7lEd
g8 Zbzy 15£0.25 2.8+0.25 3.75+0.15%
e HHFig. 6).
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Fig 5. Promotion of neurite outgrowth by
Jeonmaedan water extract
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CT105 expressing SK-N-SH cell lines
were cultured for 5 hours in the presence of
the NGF(50ng/me) '
extract. Neurite outgrowth was visualized by

and Jeonmaedan water

phase-contrast microscope.

B

5

2 .
. I|||||
. HEH HE |

10 25 50 (m/me)
NOR CT105 CT105+Jeonmaedan

Fig6. Jeonmaedan water extract induces
neurite outgrowth
CT105 expressing SK-N-SH cell lines
were cultured for 5Shours in the presence of
the NGF(50ng/m¢)
extract. Neurite outgrowth was visualized by

Neurite outgrowth score
(2

and Jeonmaedan water

phase-contrast microscope. All results are

the Means*S.D from 200 determination cells.
Statistically compared

with CT105 control group by t-test(*p<0.05).

significant  value

V. & %

fRE 927kA] dAA@ o8 oFY]
B 7198e BEd ARy Aol
Boz se ﬁ%iff%e_i‘” A A

=]
g Yehid, & #38% AYEY
A ® ol APABY FANNE A2

g ZFels zyhgSP
Aol P W] 9z
(Alzheimer's disease; AD), 7 44
2 ¥dE H¥BY ER(Vascular
dementia; VD) ¥ E¥¥ HR Tl

b, o] & A AAHez A B v&
1A 8 o] ADOTH .

ADE fdAlFlE dded i 7Hdo]
st AA=En Qe ApY 3
o2 Arle x=utY AR=H4oz A
ARAEY 7t dojdrres o] W
3:}0]1:]—13‘8).

Avj of

& x3to

9 o
oft

3

o,
=

T
Atz 2AA2 QA el Do
2

e, o] wHAL wWFAT TS W

1o A wrAE Bk ojUl, A W A
HAME 7154 ADY B3 F T $xte
A7dtev MAMEFOLEE BEE ¥
Hlo) Qe RYdME AN
090 g o] gulde A¥H U A
A Ee AXEd FZFOIYAHE o
amyloid®} A SHAE AT + A
g2 dAz Co gulde 48 ZH9
ANEFo Fdolyd AE A¢ Axs4de
oy, AAMLY EBolstA Yot
e 237t 99 FvE Bz g™

o M
X

oy oA Ce wAde) 3
AZE AEE AR Ho o]
A Ego)] dojydrii By @O

OO A4 AA W HPARE C o
o] AAEANL Yol 7t5Ae) B2S
st

Ao cw w9A A7 PCI2 cells™
¢} primary cortical neurons® A 2 H 3
A AAFEAHE  opdtm: ¥ x

Xenopus oocytes™ 3} Purkinje cells™V )

o
o

fu
A R - . 1 N

1
Ol
Ok
2
z g

olN



CT1052 KTE QAMAOINES Al

=AM EBRA2 X0 St 103

M 23 vld9dl REAFE F =%
ow, AA W AP Fut] 3
ong-term potentiation(LTP)E x}&3k
On B3 o ®F o guwde
& FAAAE ddFE mAEd, Rat
brain microsomed] A = Mg? -Ca”
ATPased] 93, SK-N-SH celldldE
Na'-Ca® ZFEAHE s ZHEHYL
AAGeZN Zg FIAE EFAIFIARE
ApE 182 @z QP s1Ee AP

M 5
g &
®m R

sl o 2Ed S4¢ ZE CY w4Ad
o ADSl WZAEAN Fow dge T
Aol 7Hde ANSATHT. Hao
£ CY w93 ADY B4 B oy
g Ned 477k @08 A= Ao

™
o
=

werEol A ERE WK B (BRE
LW HmE) MESSEAA “JEi gk
fiEe ERHEE, BB, NHIT, HE
B, HIERTHEE, EFHAE, RLHRLR
B, wA, BERE S FAL,
& EPe = iR F47 FAEA
g8y, #0%e g% #AAge 29,
Ao, 2Aarele] W3 S AFae
5 FEEEAA T HmRe EaT &
A Eoz FAEA v1Esgen, BR
smol A UK, MU, BT, B% 59
Foll A R,

FiRe FHE FREBEZE EPe ‘L
FREETMRSE, HURE, HLBE,
WA S ATEEE e st A
AAHQA 242 BT 9on & 5P o
o BAH nolA &k, biEE ERA
B, FBREeR 3A UFda, 55 =7
& EERE, AW, NEES, SHEIERE, I
BHE SO2 Nk BBEE EETY =

E, R 2o ke BeTn AT @
A pPe wmREAk BENRE §d
gro) gife HEolm ke Wity
#0e FaEesst BREEZ WP %
o] @mEol Rigol o]t stel F S}
EEREY dE e B0 Rk
Va2 kst e Aeste HRE
getgtkn Rustgon, 2 £ 50
g Weldd AfelA giRe £t
BN EREo BB WHEWoZE B
Ee 248 WEKRE 23, APY tau B
A e ji§ &9 HAALHQ plaqueT
FHI HpMm S WA REENTS BA
93 A

HRAe HR Y (B - B
FIy o] oz 7129Qom, KLk
KU, FFEKSIE A%22 S A&
st Aubolch. EWRFTel AT el
hee AMERTE e BmE,
TG, RFILBeT, AZS KHTR,
WRAR, EEILE, “WaFIT, ¥R
WmiED, SR, BBEEST fEE
Bestibug, (RIRILE, TEAERRES S, BB
o WHIE SORW ATHY AEEHE
LRBEE, BISEI, MMAT ST A
o FIKBIER, BT SORWMED, 4
e FEEZ EFRE, FHEBESH,
WS HAMEIL MFCE BOLRM,
9T, EBEEs T, KEme Wt
WILE, BESHEE, WFE RS,
KBRS, b LR, BRI

A2 BEDIMNE R g A7
243 QMo 712g T3 A 1Y
=3 vk LiEs®, '2EA®, g
HzAel Azstdy Wl W K, %
Fwn®, won®, BEe? g7



104 55, %

Se HzAe B LfEM tE R,
BEHATY, HETHEY, FipmEn
éW%A%%@A FEY sea 94
o g o Wt Ak OB
© BFEREMEAETH #EY KM
%% MERMBZRE AN WRELE
WES HWE JAITE RiE o
EF HZoE ADS E TE 999l o}
2ol AFTEWM A} presenilin F- A A
gep 2de] g ATNA BRHERY
MERRIEMEY, WABKE PCI2
cello| 4] PS-1, PS-2 2 APP #oJutd ¢
AsdEy U ELES BAvta B udty
T, 98>, Wim* e BAPP @l
Ao AAMEA AL B dFo
7hA ol2Fl oy ol AR RS KFE
2 o]lg43led CTI52 5% AAolA
¥F AEFANY FiEFE E9d #8 A

TE B3 5 ek
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7t 9e Ao ARHE HR X )
238 #9387 Y8t CTIcE +=d
NAGAEE HNEFIH AXA fEe
A &de] NP Fejed Wi, 27
AEe AFEAle) wxE 93, LDH &4
o] m A= <43, DNA fragmentatione] T
& AAEY] W5 2 Adgz3 g
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g3kt
2o HFAQ] FYLE APPY
Cze wuld fE|=Q CTI05 FEdo

3l BAE HAEAS FEjsha Wi
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HHoZ A NBAHAE ATAE FH
2 Z %5}7} TrEEM A EALS) &4

Ao AEE YHAES BHIoy HRA 5‘13]
T 50pug/md FEAA AFMEY A&

o] A Yeldd FA AZETY A%

o] FEHAN(Fig. 1). AAFAE MEA}

7V ERFI o deby JAH=A AE

Abe] Hl&& ZAMG A3, CTI056 HELd
o2 93 NAME HIEA HEL
920£20% %oy HWR AHITAAE
26.0:65% % YElY RS AZLdA A
ZAZE @AEA FoAEATHFIg. 2). £
CTIi05 HdHo=z o3 ANAMELY HE

A2 MEU LDH AAe] F7tHEEX &
37l ¢ LDHe ZAH=E =A3Y
#A23 Az CTI05 FLFo=z <%

LDH 45T 87.0+5.0%, HRM AT
AME 220+45%=2 VEMRTH(Fig. 3). w
gA NFEMEY HAEAL FEA nuclease
Zao 9% A4S DNA o=z
A A mRNAS S3 @dd Aol
FTEHEBEZE AAE7] A4 BAse @
Wz o & EW BDNF, NGF #Z<2 Ao
DER A FouvZ ANAEY Ao
g AEAY SARTIE AHE)
Aol FEo) Fodd, CTI056 FHTd
02 7 ABAZY AEA ¥
HRSTol ABAEY BEES FolL A
IAE A ERE R APFHE A
AANAY QAT E FEALE] FHE
JTE ROE AR HT

AZA dolg B A7tz o3
AEWe AAAA BAAA =W o
200-400bpTHEH BAXH WHo| =
Al Hed AEARS] dabAQ HA4 A
Z3o Wg #FY vt U HFE
of MxALe, AxHQ A AEse A
38 #Fe7] Aot HRST FFEEE



CT1052 K& QZRMNABOMES NEFOA #EXRA2 S0 S 105
50ue/mBT =2 A3t 6-well platedl 2 ATy Hayggolol & Aoz HEpd
1PAESFZ sh2d wokst CT105 Hwrd o
AEE BFA AXAY dAEHE A

g AHX DNAE EIs3sd DNA
fragmentationS FAISE 23, oz
7 $§-ol= 1Kbpoldtal Al 4422 band
7F EAFAR MRS FFEE TE S0u
/MM E ladder’t e A FAse A9
A2EEe ZAEE BAHFig. 4). A
RS ol CTI05 #Eddd o AEAE
NEAA aGlAgdh Jx #HA NEH
AL Adste] MEALE QAL Al
dr}.

ABNEY ABE7 HE e AX
Afell dES FA Hed, BEATAMY
AAEZIe & dEyo] EAxe] gloy
(Fig. 5A), CT105 #&dd 93 MR E7]
7t EAE 4L ASE MR dAdE
AHz ety Qe (Fig. 5B), HERST
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