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The Effects of anti-Alzheimer in pCT105-induced Neuroblastoma cell
lines by Radix Polygalae and Rhizoma Acori Graminei mixture extract

Sung Ryull Lee, Hyung Won Kang*, Sang Tae Kim', Yeoung Su Lyu

Department of Oriental Neuropsychiatry Medicine, College of Oriental Medicine, Wonkwang University,
1:JuAm of Research Institute Bioscience & Biotechnolo

Numerous lines of evidence indicate that some of the neurotoxicity associated with Alzheimer's disease (AD) is
due to proteolytic fragments of the amyloid precursor protein (APP). Most research has focused on the amyloid B (AB).
However, the possible role of other cleaved products of APP is less clear. Lately It has been reported that a
recombinant carboxy-terminal 105 amino acid fragment (CT105) of APP induced strong nonselective inward currents
in Xenopus oocyte. In a brain with Alzheimer's disease (AD), to investigate the roles of carboxyl-terminal fragment
(CT105) of amyloid precursor protein (APP) in apoptosis processes possibly linked to neurodegeneration associated
with AD, we examined the effects of the CT of APP with 105 amino acid residues (CT105) on the alteration of
apoptosis triggers in neubroblastoma cells. We have investigated whether Radix Polygalae and Rhizoma Acori
Graminei mixture extract (RP+RAG) inhibits CT105-induced apoptosis of neuroblastoma cells. We found that RP+RAG
inhibits CT105-induced apoptosis in SK-N-SH cells. Treatment of the cells with RP+RAG inhibited CT105-induced DNA
fragmentation and Tunel assay of nuclear chromatin and inhibited the caspase-3 expression in SK-N-SH cells. As the
result of this study, In RP+RAG group, the apoptosis in the nervous system is inhibited, the repair against the
degerneration of neuroblastoma cells by CT105 expression is promoted. These results indicate that RP+RAG possess
strong inhibitory effect of apoptosis in the nervous system and repair effect against the degeneration of neuroblastoma
cells by CT105 expression

Key words : Radix Polygalae (RP), Rhizoma Acori Graminei (RAG), Alzheimer’'s disease (AD), beta-amyloid precursor
protein (APP), carboxyl-terminal 105 (CT105), senile plaque
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#ol =0 AE 7HzHo| A7t A Zol= APPY TIE
HAKEE 53] v-secretaseol] Q5lo] thAlElo] AB7} E7] ZH 9
232 ZHE = Ct thlE (carboxy-terminal 105 amino acid
fragment of APP, CT105)0] PC12 cells10), primary cortical
neurons'”, Xenopus oocytes'™", Purkinje cells') £9] ZlsiM Z
9}, A8 SEPW X AFFHS L350, E£5 APP
transfectiongla] MtSIA7) Z 2o Cot thlZlo] Hol A&y
= A0F BT FHAcP”. w3 CT105E Calcium homeostasis S
EARFIR T AP JEX) Rl 51 71EQ ApRC) T 4
3t 548 ZhE ol Zo|E Cut thilFo] ADY HRIEAZA]
£g3% 9sre 8 Holgks 7Hdo] MAIFIAH?. olojA &V
Cgt izl 2ojoll Qg QIX71E9 &4 PDH(Pyruvate
dehydrogenase)®} £4%1512 o] QI OB ST FEA
312 71918 Zola) 3lg 1, eV Co phdzlo] A F T EY)
}YoZ HENIE SR8 HEOR Endld 2= FHe 43
HZOl AKEE Rl 88 RIcks § CT1059 ADLL] #
dHun ofzt X|8A Q77 sl BEE I e AFoitt
B2 22 wEEAT FRA UE A7V BRHY, Qum
AFPH0l0lo) B AMo) 7128 E HBR T/ tiUs
A ARE) i, = o g 2ayPe ol&sid
Bol vt QAISIH BE fLshs RIS gt iR
E sl A 241, 1 2ol BES EED FEol o)
A Gkl T FIETS MEAMEZRE d5H AZEY
230 TNFq, IL-1 X ABS] 849l lxjo] B G771 1B
AERoH, HIos ADY {olol ol Zol= Mt m
presenilin FX X9} I} WHMNEFoIA] SlekEo] st AT
2301 BAPP ThaBlolx9) AHMEAL AR|ZGol) B3 @ 7
ol 7Rl O] ZF 2L, obF] pCTI05E R % AZAHZL MEFo
Ao gximl Fol #§ A7 HUFA FUATC

B dYol ALBE BESY nEH#e F ER/Y &80 M2
H1%3 2 S 8 ALK HEEES S48k RS tHE
Hol Eghilgto2”, EEl MMAn ¥ RRERY GE#Y
HGRBIERO] wmaElol (LS EMSIL LR BHE S
A sl i 22 s sl ARXFNE AAE EFHS
Z IS A sl Ei) 8851 UE S0, ool A
A BES EE SEEENUE 0|8l RN EANE M
571 skl APPYl pCT1058 {T¥ SK-N-SH cell linesQ)
neuroblastoma Al ZollA XS} SUSH AIBMES T FHE
ol thh 1Al BRE vin BEsld F9E Ue BAAE IW)
o] B35k nlolth

SR

1 Ajek 5 717

HEzol AIRE A]QFE RPMI uiXx], fetal bovian serum
(FBS), penicillin /streptomycin, trypsin (Gibco BRL), ethanol
(Merck, Germany), anti-rabbit IgG , anti-mouse IgG %l ECL
kite Amershrm phamaciaoll4], 2%} 2R|Q] FITC, Texas Red&

Santa cruseAlollA] FEIGE, At 25 E5 W Yikiets
A2EI90) 2 ol ALY 7171 CO, incubator (VS-9108
MS,vision scientific Co.), light microscope (Olympus),
immunofluroscence microscope (Olympus), FACScan (Becton
Dickinson. USA) £ AKZ3IHCH

2. EH EA

BES AEE E8FEY 24 2 Hhol RS ER(RP)
9} HEWH(RAG) & 15kgS ABH TEIH UM FUskA
Azst thg Byl 33 F/4E kel 85TolA 124]¢
FYE 7IS thS A8l & RASH EESY AEEH SHFEA(©]
3} RP+RAGE} BH)E2 SZUET 300g2 AHSH 80T H&
3l 3x} ERSE HYS 5T E 46l Ui AREsIin

3. 4y
1) pCT105 EakAn|E 7|7}

2 Ao Algg pCTios EFPiAm =9 7% Harvard
Medical School, Brigham and Women’s Hospital®] Center for
Neurologic Diseases 422 Dennis J. Selkoe SJAIZ5E] 2ot
o) S FRAL APP69SEZRE] Fig. 3 olMAY EZRSEAME
FQl SK-N-SH uloll4] wdo] HEE PCRE +H Il APP69S
BEO] CT105 B2 Bglslo, ol& TA vectorQ] pT7 vector
o clonningdlod thAHFO! IM1090]l HRHER|A o EStan|=
£ A&3ld BamH1/HindIlIS MSHEASE ML 018 &
E2dry E|0] pTRA vector? BamHI/HindIllol 4tl3lod
clonning®} T+S thARFO! JM1090] HEHE|A pCT105 Ei}
An|EE 2elsle 2 dEdl AMgsinct

Fig. 3. Construction of pCT105 expression plasmid for Alzheimer's
disease(AD) like cell line model.

2) pCT105 EAXERIT AZFQ| nigt

B U] AIRE MEFQ SK-N-SHES MStista ok +
A Bk NEFSHUOFZHE] EQF vlop] AtheiQUAIA 5% FBS
7t S8t RPMI wiXlol penicillin/streptomycing 7151
flaskW§ X] cell culture® disholl viQFEIHA] pCT1059] Eehio]
TE 2 dgol AIBMEFE &SI Y8l viEl 100 MEE
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6-well plateoll 2F5}1 37ColA] 5134 ikl 80%E T &
WURLA i TH2 QW AZ pCT105 249} serum free
medium (03} SFMolg} EY) 1004 E¢H8laL, 2FSY BE
lipofectin 10429} SFM 100 E8I5I0] 45827F HFSA

17 the
471 9ISl ASL BE THA| EE5l0] 1587 8ISAIY) 5 HES
PBSZ 23] MA3HI SFM tHX] 15 mioh 913 SRS 25

Ch2 6AIZMEE 37T, 5% CO, incubatoroAl J/AIGHIL 5%
RPMIBHIXIE F7ield s1EE ookt ol MER 6well
platecl] CRA] AtHB QF5FHA] G-418 450ug/mlE selectionS 25
2t HAISHIL e cloneg UESIol B Aol ALSSINT
3) AIZYES Al &

CT105 REukd SK-N-SH cell linesE 10°ME5=F 96-well
ol B35kl sHEY wist Ths RP+PAG 2ETY 5, 10, 15,
20, 25 pg/mlsk HWE AHzlslkd IE ALY @ MIT
(3-[4,5-dimethiozol-2y-]2,5-diphenytetrazolium bromide) £
20 p0Z G715k 3A17HEQt ui st ThE DMSO 50 g ®7Ish
I 2004 302014 9IS AlAAM HEM AYo] HalE =
AT & ELISA (enzyme-linked immunosorbent assay) reader®]
A570/A630 nmolA] EBTE FHEHSIC)
4) Mz FeAshE Ba

CT105 85918 SK-N-SH cell linesE 10°HI £ & 6-wello]
27X o2 migkst thg GETI 5, 10, 15, 20, 25 pg/ml
SEEE XNE8 &7] MEFY HEAE AAGHEA] £AK}
71 S8l 5% FBS7} @38t RPMI medium, penicilin /
streptomycinO] EHFS BiAIE 37°ColA 124]17F BiQkElA HHS
€ VETIACE AEAL BEE2 A0EY 2000 E0llA] M EAPL
2EE 200008 & MESE EFol RABIR S MEA &
Tete BH7) fd AEZADE AAEE 5T E HE6K AN

5) DNA fragmentation A& 1 £4

CT105 S5 28 SK-N-SH cell linesE 1034|3242 6-wello)
E75hL SHEY e st thg RPYRAGY] 5, 10, 25 pg/mis T
Z Aelsle] DNA fragmentationg |E5H= HEE mjetah|
A8 HE 23|01 lysis buffer (10 mM Tris-HCl, pH 75, 1
mM EDTA, 0.2% Triton X-100) 2004 E 718 & 30871 2
off #A18t CHE proteinase K(100 yg/mlE 71512 50CollA] 5
AZFEQ Eezol {A$ T2, 0]& phenol/chloroform®} &
g 9il & Su &, 4719 o] 15000 rpmoflA 1583 &
AEgIS) A5HE Fd) 100% EtOHE AXAA AREE
FA|A, 0} RNase(50 ug/ml)7} 898+ dH20 3545 &7t}
o] %01 &, o] 8HE 15% agarose gelS X EsHd ANESS
41A19} tH2 DNA fragmentation?] §7& ZARICH
6) CT105 M ZF9 NO d4d% &3

CT105 A EFUY NO (nitric oxide)Q] WHEE EH3V)
A8 1BMZLZ 96-wellol] 2FE1IL S vigst THS R
7} RP+RAG ol 5, 10, 15, 25 pug/mlQ) BEE 5417} Mo
Z AEN 100 uE W] 96-wellol] §7)3L Greiss reagentS Y
50 e HIIL d20M gEE Al T8 ELISA

u

(enzyme-linked immunosorbent assay) reader®] A570/A630nm
oA FBLE £F5lA ol FEEAHUQ! 0, 1, 10, 20, 50, 100,
150 uM sodium nitrite& ZHBIISOl 85l Hial 245U
7) Neurite outgrowthd] Zlo] &%

CT105 S5 2ks! SK-N-SH cell linesE 10341 242 laminin
coated 6-well (BECTON DICKINSON)oi| 2F511 31249 uiet
3} CH2 NGFEZ 50 ng/mlo] FA| 5ld H7}5HI 541780 AMS
g 71 T 92w FEAE WA 5,10, 15, Beg/mlisTEE
Zelsled 10070¢) A ZolA neurite outgrowth lengthE $9|%
Slolixl #atslod Bakrtit 443 B]i28lo neurite length score&
1, 2, 3, 4, 52 XF3I] EANEISIRIC.

8) RT-PCRE ©}&3 mRNA w3 24

CT105 SE23 SK-N-SH cell linesE 10°4| 242 laminin
coated 6-well (BECTON DICKINSON)oll 2F3}1L 518 viQt
oo AESEI) 5, 10, 15, 56/ mis T} EHEE T8 Che
5A17+%0ll MEE 1.5ml eppendorf tubeol] ZO}FA] 15,000 rpmo]]
A1 587 A E2)Ele] 4ENRE AT RNAzol BHE 200
WE "7V TS chloroform 50E 7}5ME ZFAAEA
pippetingslal MZE lysisGlL 01E 15000 rpmoiA] 4T3lol
1527} Y4225k total RNAE 343 T+ isopropanol &
2 WL 4CollA] 15827 ATAIA 75% EtOHE Tk MAslo]
ZAZAI7] th2 RNase free dH20E 2040 W31 60TCollA] 308
7} 7151 %¢) CI2 total RNA 50l 10mM dNTP 544, 25mM
MgCl; 64¢, 10x RNA PCR buffer 54, RNase inhibitor 1.,
AMV-Optimized Taq 1xf, AMV reverse Transcriptase XL 1ut,
20pM specific primer (sense/antisense) 1uf, RNase free dH20
26p02 710 42°CollA] 6027 ATAL HhEE AAIBLIL, 92T
oA 287} Y188 A XA)#HA] PCR(polymerase chain reaction)
£ UAIGKIEY RFSZHES 92°C 2min, 92 60sec, 54°C 60sec,
72°C 60secollA] 35 cyclesE RNHAIA 72TolA HEHLE 58
74 elogation HF2-2 AAIGKH ZZF & 0] PCR AFEE 1%
agarose gelol] eluteA]A Alo]= nlHE 7|ELE bandFFE
A5INTE I Aie mRNALHAE 015lo] [At #-FollA] U
AMYaNE BHSINCE 7] B8ol AlE® primerEE
Table 10 LIERAATE
Table 1. primers used in RT-PCR reaction. Primer sequences,

annealing temperature(Ta), the number of cycles, and product size
are indicated.

:naéaeAt Primer sequences (.Tg) cycles grzg?g;’s

BONF uper 5 agtgatgaccalccttttic 3 56 K] 320
reverse  5- ctaatacctgicacacg 3

APP  uper  5- aggtctagaatgcigeccgg -3 5 35 280
reverse 5 alagggeccctagtictgeat -3

cdcd?2 uper  5- gatacgtgligacgtccaga -3 57 K 300
reverse  5- aatatgtaccgactgtit 3

iNOS uper 5 gataggctictotitgtt 3 54 K] 340
reverse  5- gagggtgaattccaga -3

calpain uper  5- taaaclataaccactagc -3 55 3% 289
reverse 5- tctatatggaacacggga -3

kinesin uper  5- taaactataaccactagc 3 54 K3 20
reverse  5- tctatatggaacacggga -3

f-actin uper  5- ccaaggccaaccgecgc -3 54 35 450
reverse 5- aggatacatgglgcegec -3
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9) BR0|Z 24

CT105 {Eerd SK-N-SH cell linesE 103MESFE slide
glass®oll laminin coated ¥ slipe round cover glassol] 258}
I 5H2e sl the AHEELILS5, 10, 15, 25 pg/mls 7t 5
TE 718 THS 5A17 Holl M EAVE FTEFERA Tunel assayt
YO RAKINCE ICHZSE BF311 512 siefer & v
XNE MASHL PBSE AHS th2 MEE 4% p-formaldehydeZ
12817H5QF 4CollAl 1" AIZ! ThE 0.5% Tween 20, 0.2% BSA
(bovine serum albumin)E H7}sld 42olA] 1587 A FUE
€ AAlSHL PBSE 33) MHE HAISHL Az G48x DNA
nick WS  EXE] 98l
transferase (TdT)S& (TATEHEN, biotin-dUTP, TdT=18:1:1) 5
UE BAEEA] 37CollAM 117 RAIGKL ER4F 33 AIATH
T} blocking 899) 0.5% BSAE 50A T H7Iskd 4204
1087} X5l £2 thg avidine-FITCEY 50487151 30
B27F A 204 SXAIGHIL PBSE 33 A& ThS slide glass ol
mounding 8HE 87} Yok RQolEI & LS| Z o)A
THESIT). acridine orange A|OF 1pg/mICE MZAVY FTEA] &
%0 Yol AP0l FME FFH SHEY Gl LUAM
U ZaoZ JURRE TESI HEAIE SIsIc
10) Western Blot

CT105 §5us! SK-N-SH cell linesE 10°4| 4 6-wello]
BZFH 4719 22 WHOFE 4A|SHL lysis buffer (50 mM
Tris-HCl pH 7.5, 1% (v/v) Triton X-100, 150 mM NaCl, 10%
(v/v) glycerol, 2 mM dithiothreitol, 10 mM MgCl)&E AMelsid
11 Az 30ugE 10% polyacrylamide SDS gels (SDS-PAGE)of]
£%3%} & Immobilon-P membrane (Amersham)ol] $HA] thl
Z10) ¥idl g 2015}7] 98] enhanced chemiluminescence (ECL)
#RI5h=tl antibodyE YAIHSZE (Santa Cruz,
1:1,000 3]41) LxIEHAQlL  INOS, p42/44, MAPK, APP, GSK38,
caspase-32 ZXGIT PBSE MM¢ c}E blotting 8N E FH7}
sl BHl2S MASkL 0)XFEHA|Q] Horseradish Peroxidase-
conjugate anti-goat 1gG (HRP) ZAE FEA6HL ECL blotting
reagentE 327} viQF3LT chemiluminescence2 30 secoll4] 20
E7} Xeray filmol] = EA1A dAEEE QIS
11) EAXE]

T AT Aol tidt EAE FAY S Student's
t-testZ HIWSIHCE EAE FHEE Palol 0050111 F%
Z 3iHch

terminal  deoxynucleotidyl

4 A

1. CTI05 Thard Mol Ok AlZRE CTI05 wdl Wl

Aol AFAET @ YAZ MEAVE Y] B
ol YolLke UBAQ) HEslY YREOT BE MFAEY A
HARe SEAE L Z2AHY Fol S EeksHeu) xlojol 93t
AZALE & JoiBois 2B 42 Baol
Holg Zepeich wekd AZMEAR] B HAOE B

APPY) Ctt thila #lE|Z0) CT105 ol 9jgh M ZE49
A7 Q1EHQ] HELE YolH 1A} CT1059) WS FITCH T
Z OIS Z3} 124177 E] waiol agslo] 48A17F Ao wt
SEEI) 7VE 4sHA UERGTL(Fig. 4) o] Al7Ho] XLHA|
CT105 TUH O Z 013 A EEH0) AR JZEXH S Z T Z23iE
g Qujgkch

Time course of pCT105 expression

CON 12 24 36 48hr

Fig. 4. Morphological pattern of apoptotic body from CT105
overexpressed SK-N-SH cell lines neuroblastoma. Simiar results were
found in at least three separate expeniments, Fresn cells resuspended in RPMi
medium were Incubated with, prepared as described under ‘Expermental
Procedures’. Aliquots were removed, coverslipped, and examined by fluorescence
MICTOSCOpY.

2. CT105 w&iol QB 1AM ZO] FeNdts Hal

CT105 wglo) EolE AAM ZojlA] RP+RAGZ} CT1052 ¢!
B ABMEY M ZAN Aol m|X])E FES Yotdy] Hal |
A FERP), GEBRAG) HEFAAIS Z8tRoiA|o HEgtd
Q! HEE BESH A, Fig. 50lA A7 RP+RAG 5% 25 pg/ml
g AMelAl, Badolie MEFSHE o2 Hiol 1 A8 E717}
Aol A U HAFig. 5A), CT10571 LR AlZQ) A2
2TFE AZAVE SEE JuEn ohgl AHE7I7E 24E
= okalo 2 LERG O mi(Fig. 5B), ololl Hla RP ©hE AEloil A
£ AFE7171 RAG © = AElgdlde M ESA0] & 0]F0iX]
AE B 4 AL, RP+RAG MelrolAeE AFME7 2 4
ASHE A BAlol AFE7)7} 2 wignlo) SRR ET 4
ZAMgol o & S5 Reg AEHZITHFig. 50).

e £

e r

NOR CON

SO

RP+RAG RP RAG

Fig. 5. Phase-contrast microphotographs of CT105 expressing cells
by RP+RAG. Cells were incubated in 5% FBS with RPMI medium.
Cells were observed after treat with RP+RAG. Morphologicai characterstic of
apoptosis induced by CT105 expression. Similar results were found 1n at least three
separate experments. Apoptotic cells were indicated by the arrows. Cell
morphology was determined by phase contrast microscopy.

T MEARE CT105 Wi T Bdsled thRTolM =289
#Zo| ZslA Hole ASZ CT1050] Q31 M ZA} doigg
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HES OHEE BOMHES pCTINE SEE AZMEL MZFol e BxW i

Qn]li(Fig. 5G), RP+RAG XE|Z L MEFAo] 24 E716h
HAl JZEVE MYE]o)x)= R CTI059) o) Zag 2
WZ AIZPCHFig. 5H). o} ZIE 2 ul RP+RAGY} AN E
437 UHE9 YesEe) HIlE RES ABAZY )
A& FLdkelet AERARICHFig. 5).

3. RP+RAG7} CT105 2ol QJgt A1F A 2ol olxlE= Het

BAPPS] CT105 &dloll A3t JEMEY HEAs Fenst
A HIZE FEHAY QU OF M ZAL7) FTA] GAAU Q|
nucleaseol] 2J$t FABAY YNE FLEEZE CT1052 A
£ MBIsk7) Aol M ZANY] FEARIQ) caspase-3 W REE &
QISIEE QIE 7ta3d WHQl Tunel assayE ZAKSH Z 1} Fig.
6ol A AE HUTS APPoll 99} CT105 wio] gl Aeio|2
2 Texas-Red EFA7} HESH HEfQ] QWHA(Fig. 6A), LR
B ol CT1059 whdo] Zislod Ha wix] Lghiol g aA|
E WEE CTI057 AZMZUolA 4¢ A5E Ve g v}
BRI QUCi(Fig. 6B). RP+RAG A) AL HBZAUS7 A 7
2% JHE UERISE CT1059] whdio] AAE S AlABIFL
RUTHFig. 6C). BHEIZIRE caspase-39] WS A= A
3 ¥ (Fig. 6D), tiRTollAle CT105 ghdo] Z3hA LiEht
iL(Fig. 6E), RP+RAG AMElTolliE H 42BE <€ Ve
i QUTHFig. 6F).

RP+RAG

Tunelassay
APP

Caspasel

Fig. 8. Fluorescence Micrograph of FITC-avidine staining of Tunel
assay. Fresh cells resuspended in RPMI medium were Incubated with prepared
as described under Expernmental Procedures’. Aliquots were removed, covershipped,
and examined by fluorescence microscopy. The Texas-Red-avidine fluorescence
was observed n regions adjacent to the nucleus and Fluorescence images and
simultaneously obtained transmission 1mages of the cells labeled with Red.

RPHRAG

Fig. 7. Labeling of CT105 expressing cells with acridine orange.
Overlay images of the red-orange fluorescence in nucleus. Green
represent @ Uransmission «mage corresponding to the cell survval The orange
)mage represent an overlay image of the acndine orange fluorescence in a early
apoptouc cells.

A 4ot e MZolATl =4 WX RYCE HME T
A ZAPE dojd A EZ Lol A U] QUXMOE Fax]
& acridine orange @44A[} (1 ug/ml)SF 4WA] Fig. 70lAA
g doRlE MEZAAE SHBUA) FHBOF (Fig. 7A), CTI052
QB MEAE ¥ Mol o2 FAE ) O (Fig. 7B),
CT1052 WHE MEo) RP+RAGE A3} AejolA] HalA] =
HOF BHole ME7E EXBIH A RP+RAGE QI8 AlZA}
7 A WA AR} EHA YEMZ7F E7MECHE A AA}
3 =1 YTHL AFEECHFig. 7C).

4. RP+RAG7} CT105 wgdoll &k AAMEI WEF o] vlR]=
ik

CT105 eidio] E0lE AAM Zo)A| RP+RAGT} AIHAHIEQ)
Y&l mXl= FEE Lot 7] A Fig. 8ollAAHY MIT assay
£ 2018} A1, RP+RAG £ 5, 10, 15, 20, 25 pg/mlg A2)A]
HEFolAe 2 10:1.5%9 HETE Vel er, IC509 &
EE 15 pg/mIZ LN CH, 25 pg/misTolAE YET 7} oF
89+2.4%%ich.

100

Cell survival ratio(% )

Con 5 10 15 20 25 m/mt

RP+RAG

Fig. 8. Cell Survival effects of RP+RAG. The proliferation rates of
CT105 expressing SK-N-SH cells were determined by MTT assay.
Cells were cultured in 96-we I microtiter plates filled with 100 «1 complste medium.
treated with RP+RAG treatment, Relative % values, proportionally related to the
fumber of visible cells, were measured and plotted against RP+RAG
¢oncentration. The results are expressed as mean values of relative absorbance in
& least 4 wells.

100

[+ ©
(=3 o
i

3
(=]
i

apoptotic cell ratio { % control )

25 4g/mi

CON 5 10 15 20
Fig. 9. Apoptotic effects of RP+RAG. The apoptotic cell ratic of
CT105 expressing SK-N-SH cells were observed by Morphological
characteristic of apoptotic cells and induced by CT105 expression.
Bimiar results were found n at least three separate expernments. Cell morphology
was determined by phase contrast microscopy. Values significantly dsfterent from
*he control at P<0.05 are indicated with asterisks: * P(0.05,
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$H3 Fig. 90AIAE AtiEOR CT1057 Waig AZME
ollA9] M ZALE $in|ZblollA] BESI HEALY) BIEE RAL
o 2 Z3 CT105%0] wdE A ZQ REFS oF 90:05%% 2
o 25 pg/misTolA e o 8£05%R=0, B dTols 471 2
Bol BEMA CTI059) HZAME Rk AE dAA e &
TE oF 15 pg/migl AMSIRTE waid] RP+RAGZ} BAPPY)
CT105Z Q18 AAMEL MEAE XL WETE F7H]
7l 7hsd e AXBIFEL Tt

5. RP+RAG7I CT105 o] 93t AZAMEZ9 DNA
fragmentationoll TX|= FEk '

A ZAZ) dold S A7td Aol 9Js) AlZEue Eaix7}
KA W o 200-400 bpThEA E2HESHQ Flo] EXE)
A Eed MEAR] YAMEQ) HQl MEZsY HIlE HUEE
2Q7t 71 ulizo] RP+RAGE 5, 10, 25 pg/mlisT 2 84
6-wellol] 10° cell$=2 25510 512 ikl PAPPS) CT105 &
& A 2ol FI16l AEA) AAEE BT E ME DNAE &
2]5l0d DNA fragmentationE ZA15l0d & 21} Fig. 1004 A&
txa ZLolE 1Kbpol§lolA BH4HQ) band7t EAISIXITH
RP+RAG =T 7} £71842 Z} laneo)] HO)& band7} 25 pg/ml
AEloA BE] ladder7} Z8HA Z4shs BEE HYUSE a4
RP+RAG7} BAPPE| CT105 wddoll 2I8t MZALE AAMEHE4L
Ao ZICHFig. 10).

RP+RAG

CON 5 10 25 M g /ml

<4+ 1K bp

Fig. 10. Effects of RP+RAG on DNA fragmentation. Agarose gel
electrophoresis of DNA extracted from cells. M, DNA-HindlIll digest
was used as molecular weight markers. Cells were treated with 5, 10 and
25 ug/mi POTEN for 12h. Cells were mcubated for 12hrs necessary to initiate DNA
fragmentation. The results of a typical experiment of three replicates is shown. DNA
fragments were analyzed by 15% agarose gel electrophoresis.

6. RP+RAG7} CT105 Ugioll QI3 NOYH Lol niX|s F&

UHIH O Z NOMAL iNOSol| olal FTEEH RP+RAG
7t CT105 MEF9 NOYH g AAMsh=Al £ALGH] Hdl Table
200A1A Y HAFFolAlE 3.0£0.82 pMo|o™ CT105E k3l s}
= iR FollAlE OF 89.2+3.9 uMeIH| dlsl RP+RAG R EIA] 5,
10, 15, 25 pg/mlsTollA] 242+ oF 39.3+1.8, 24.3+34, 15.6+24,
163129 IMZTCE ol ZAZE 8 w NOY 4d& /s
iNOS9] wislol © RP+RAG7} Bolslzlet AlRRCh

Table 2. NO formation in pCT105 cell lines.

samples NO formation ratio{uM/well)
NOR 30 + 082
CON 892 + 39
RP+RAG 5 303 + 18
10 243 + 34™
15 156 + 24~
25 63 + 29™

Values represents the means + SD of performed expenments n triplicants wells ver
zontrol. *p¢0.05, *p(0.006
7. RP+RAG7} neurite outgrowth &&0)l m|X)&= &gk
AAMEL AMAE7 AF dale AZAll S8 F7] o
2ol CT1052 X170l &4 &2 MEY AHEV]E Fig. 119
AME HaoMg AFEEZE & deEEe 2AE lu
(Fig. 11A), CT1059) Lol o) AFE717t Ede U2 3%
AMAo| o = MEHE VENHL 1S (Fig. 11B), RP+RAG 5,
25 ug/mISE HEIA] AAE7I7} & wgElo] XA He o
g HoFED YrkFig. 11C, D). g o] ZHME neurite
outgrowth length® 415l ZANSH Ak Fig. 12004 A7 o
ETE 7IECE 085:052F K] FRTS 485:1.50]11
RP+RAGY] & 5 10, 15, 25 ug/ml2 2 E71518 4% £4]
7} Z+z+ oF 1.75+0.5 2.45:0.5 3.2510.5 4.65+1.59] A€ BH&
tl RP+RAGY} BT 7} &7V neurite outgrowth length7}
7RI AS Y 4 ATt 3 CTI05E QI3 AIFE719
Jole A E7] Hodl gExE gde BET 23 Fig. 130
AAE iERTolM E7] Ldo] gExo] e GUE H
g1 (Fig. 13A), RP+RAG &E71 5, 10, 25 pg/mlofj A& A1415]
g0 AAE L AHE7IY MYLE Qs 4AF0] FXEE &
A2 BTt (Fig. 13B, C, D). Wk CT1052 Q1% Al ZAHE
neurite outgrowth®l Zolg ZAAITIALL AIFE ekl &
EE /53l 7158 H4sHH =l ot RP+RAGZ} ol
FAE dRAFIE 7189 HEE E@/E AR AIREC

NOR CON

) ?"i w&’ »
=

RP+RAG 5 &&/ml

25ug/ml

Fig. 11. RP+RAG induces neurite outgrowth. CT105 expressing
SK-N-SH cell lines were cultured for 5 hours in the presence of the
NGF (50ng) and RP+RAG. neurite outgrowth was wvisualized by phase-
conirast microscope.
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neurite outgrowth score

NOR CON 5 10 15 25 ug/mi
Fig. 12. RP+RAG induces neurite outgrowth length. CT105 expressing
SK-N-SH celt lines were cultured for 5 hours In the presence of the NGF 50ng) and
RP+RAG neurite outgrowth was wvisualized by phase-contrast microscope. All
results are the Means=S.D from 200 determination cells. Those values significantly
different from control are indicated (p<0.05, students two-talled t test)

CON 5 4 /ml

10 25
Fig. 13. RP+RAG represses axonal collapses cones. CT105 transfected
SK-N-SH cell Iines were cultured for 5 hours In the presence of the NGF (50ng)
and RP+RAG. Axonal collapses cones was visualized by phase-contrast
microscope. All results are observed from 200 determination cells.

8. RP+RAG7} CT105 2igioll 213k mRNARIS ] mj%|s Hat

RP+RAG7} A ZAlo] ZHodShs chil o] o] mjXl= &
3lo] DNAY |FAEQ B4 WA "l £FolA TEFH=X b
APPQ] CT105 cell linesoilA] tobs7] 981 RP+RAG 5, 10, 15,
25 pg/ml ZE 2 ANe|sle] E43 A Fig. MolMAE 44
£719 X&) 523 Q1X10] BDNF, kinesin mRNARE AL
25 pg/mioiA} walo] RTE I, MIZAL 20T wHEE
calpain2 RP+RAGY 57t 71848 wdyo] sl ¢
A& Bk

B8 Fig. 15004148 iINOS mRNAEFSE 10 pg/mio}atoll
Al 2oz, ol Table 2 9 FARSH AHo|A T, AAMEI
HefshsQl Eako| HOIsHE cded2 mRNALS Z 2 15 pg/ml
ol AJEEY wdlo] HU L, olo] 1) PAPPY CUHHR 10 pg/ml
Ol ol M 2E] AHMEIART) MZO HANeZolA] Thild waio)
EFY A HFQ! p-actin mRNA U3 Z L, ZE FollA LESIA
BHEACE £ BES CTI05Z QIst MBMEY NEA R
Hi= opteg dASd AZHAZY ol g £ fFAYES
gadle ROE AISHECHFg. 15).

FEE AZHAEZY MEFol i FAlm K

c 5 10 15 25 m/ml

BDNF

Kinesin

B-actin

Fig 14. RT-PCR analysis of totat RNA from in the CT105
pverexpressed SK-N-SH cell lines neuroblastoma by RP+RAG.
Bubconfiuent cells were cultured in RPMI medium fetal bovian serum for 24h. Total
RNA was isolated and analyzed by RT-PCR using oligonucleotides specific primer.
Total RNA extracted from neuroblastoma celis were used as without RP+RAG
Ireatment controls. B-actin mRNA for standard transcript was used as control.

25 m/mi

C 5 10 15 20

Ui

Fig 15. RT-PCR analysis of total RNA from in the CT105

B-actin

overexpressed SK-N-SH cell lines neuroblastoma by RP+RAG.

Subconfiuent cells were cultured in RPMI medium fetal bovian serum for 24h. Total
RNA was isolated and analyzed by RT-PCR using oligonucleotides specific primer
Total RNA extracted from neuroblastoma cells were used as without RP +RAG
treatment controls. B-actin mRANA for standard franscript was used as control.

9. RP+RAG7t CT105 2hsoll 3 i d wdlol nli|= @g
BAPPY] CT105 23 4140 M ZE}T SK-N-SH neuroblastoma
cell linesol|A} RP+RAG7} MEAFE AMGH=X] M EAKI] A5
= A9 Wi njAle GERE Yo7 Y18) RP+RAG 5, 10,
15, 25 pg/ml ST AEldle] M3 A= Fig. 160l4M™
APPQ] B 10 pg/ml STolaolA 2B, Al W&o 2
oJ8l= glycogen syntase kinase (GSK3B)= 10 ug/ml oj&lollA &
T3l caspase-39] WHL 15 g/ mio| Ao RE] ZAdh= A3}
2 B30t 3H8 Fig. 1701 A MY INOS chilZWSI2 15 4g/mlo]
Aoja] Z4aEet), ol Table 29} SA18H 20| COm AZEM
29 YEo|] TS pa2/4 ThNZO] AL 15 g/ mioAF
Bl wiol "L rRPZIAIE MAPKTHEE SH4] 15 gg/ml 0)4
OllAM BE] disio] ZIMEIRTE AZ A2 thid ddolMAyE 2
SUEE CTI05Z QIS JBAEY M2} FEEE ehte oF|
SHL ABMEY WEE /sl FELE] &Rk AR
AR CHFig. 17). WEtA RP+RAG Hel#e MEALE REdkeE
iz o] MALGEOIL ThEE SEIEE AAECRE AFAE
9 S E B8l YR8 E FEdle HEo] U0l AlkIE
oX|m{ BAPPE} CT1050) &t A1Z MEQ MEAE RAH UA
AABIEE AR Fol HEE = JeelEt AIRHAZTH
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15 2548 /m|
IR i %
GSK3p E
i ]

Caspase~-3 m Ww’ *W -

Fig 16. Influence of RP+RAG extract on APP, GSK3f and
caspase-3 expression in neuroblastoma cells. Al cells were cultured in
RPMi medium, lysats anlayzed for APP, GSK3B and casapase-3 and separated by
12% polyacrylamide SDS gels and transferred to Immobion-P  membrane
(Amersham). For detection of the protein were stained with ECL Into Horseradish
Peroxidase conjugates(HRP).

C 5 10 15 20

2548 /ml

iNOS %m? i

p4z/a4 -

MAPK

Fig 17. Influence of RP+RAG extract on INOS, p42/44 and MAPK
expression in neuroblastoma cells. All cells were cultured in RPMi medium,
lysate anlayzed for INOS, pd2/44 and MAPK and separated by 12% polyacrylamide
SDS gels and transferred to Immobilon-P membrane (Amersham). For detection of
the prolein were stained with ECL into Horseradish Peroxidase conjugates(HRP).

oz’ il B Birol A LXFOIHY X|oH(AD)S} FifE
£ SO FHP HnEs MR 1011 RE BER BeR
FR7F A, ol B B HMANCE 717 B2 H8E ARGk
Ro] ADoIk. ADQ) He)3ls SO AlZH Z9 9o
ZXF) A= k918 senile plaques)at AZMZY M ZAH ol
AAZ LBXNAYE Bols A4 Frhe(neurofibrillary tangles)
S = 4 UrP?. Lol8te A AU neuritic plaques) I OfY B
o]=xHamyloid plaques)olZ}ilT HH THAE HEME719} 44
E7180] gl Bolgl7} ABE S214 ZYE dlaL UL tiA] 4
HuME(glial cel)S} §51A ¥’ olgist HWejgl® Exe
FADS} SADY] 2ZE Aol U} LIERE 1 A3 AZMZS) A
Holl Slg] F= AR5 €48 7HA e ALZ oH
& UTP. ADQ| 21¢lof) the) ol] M Eo] Y CLY, A7t AD
9] urHdA0IoZ A3 Aolghs HEIPFYEo|= 7Hd 2 1980
dol Xoll oMEERIS XSyt ADQ] Hololgtl dztaisied
OME & JMgolFa 71 QBT E o) 7IA 4EH EAS
o il FEH O WolS A 1L UK. AP APPEh= type
I integral membrane proteindl A 2E] [EiE Thid 2 gk
o Q3 ARMEZEA] extracellular domaini} membrane

domain2 & 0| &0ix Y& 39-43719] EElol=olct APl M
AN EE]0) APPE GAA] 2180 YA]61L Y2, o] §i%]
T HUEEETY 21HA GAA Q) trisomyo| 2J$F gene dosage
effectS LIEMNE 9IRS} overlapo] =2 U™ APPE HAA
o7 T MY AME e pathwayol] Qs AHFE=YY, = a
-secretaseo] 9QJGlA] AP domain ©QFE0] ZHHXH amino
terminalo] ME H12F Fu|¥rh oA ZEXAM 2d|¥
sAPP(secreted form of APP)& A|ZW cyclic GMP levelE £7}
AA ABHZo HEER0] Yol Hu IR, s
alternative processing pathwayoll A& HA] O}&MA] LedA U
A 22 B-secretase Soll 3 AP N terminal FH 7} 22X
o] AP sequence WAHE Egdh= TGSt 27]91(14-22KD) Cet
thzlo] M) Zatl anchorgo] G, o] Cot thidl £ ¢
Hi= AP BA) sequenceE 7IAI 2L UM v-secretaseo]] 2|3 ZF
A ABE HHsle A2E YzHEct sHARE olgdy Zol in
vitroollAl AQ] B4 FEHle Be RiEo] Ut BF
Sk, ARt =4 E LIENUZ] IsiAE 20uMo) 4] iz rt €
QI Y7 Ao E AR AE=HE ASskel dalsiL
AEHT®, B3] in vivo UgolE AP F4ol thal 4huksl
© A7) WS LA I o, 4A ADY] ghHol o] T Fo]
¥ dgrg & A E24AS ddolnh WM AR
pathogenesisoll = CHE QIAHE, 1 Holl4%L APPS thE &7t
ARFEO] HHE JhsHo] Iutd & 4= ot I8 QA HollA]
T Edl ABY] AH diAEAE WZE T Ue C thiEol o
5o} Balo] ZOIR L el 24 o] phlzle ekl Zul g}
vl oA wkAg ok ol in vivoollA] T FADL) TIRS
FT A1) AFH AF 8 |riuke 28 I8 gHol ¢
E i BT wAEACH. 5 o] TREZIS in vitrool A
W= MEZo| transfectionA]3] S W amyloide} FAKSH aggregate
£ 848 4 YThY ANE Co TR g o) B/Y HEF
o transfection A2 B2 HZERES Yo7)=n™, E5) ojgid
Ct o RI O] transfectionA] YojLls M EEH S A Eol
EolglAl doldthe Bart o) Eulg Zx Yok o7y
olgA Cet thidZlo]l transfectd HIZE UEE 81F 9 Xof o]
AlBIRE W ARE Ego] doldth B Eoz2M™Y U
in vivooll X Cet TR0l JIASHE 4o 7hsdol 8
2 UEEY¥CE F|=ZY Neve BlA} groupolAE  transgenic
mouseE THE0] CHt THAZE brainoll BESIA 2 AZiEr
% sio} 2ol AIAME E#o) Qo™ 01x)7)=0 Beo)
SHHEo] Bl Flo] Ch vl Fo] EslA W= JEME
ol Fals & A QATIEE &UAIE Aoldhe 7MEE
HLABIL ATt

F2 C i Eol il G2 CT105 ARAI 7t PC12 cells@}
primary cortical neurons'*"ollA] AZEQl AHEH G op|GiTt
1 3}, xenopus oocytes™ 3} purkinje cellsol A& Z 1 bl
AMEEO WEHFE |3t 518 2m, I8l in vivoolAt 8
Olhippocampus)oll Q& long-term potentiation(LTP)& APctsh
tly B USIRCy”. 8 CT105= calcium homeostasisol & oF
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BEES OBl BEMHEY pCTIE ST AZHZY AZFol oidh Exlm F3

@&r2 o)X=, rat brain microsomeo] A= Mg**-Ca™ ATPase
ol 2)8l, SK-N-SH celloj41= Na’-Ca®* exchanger activityol]
ol calcium uptakeE AFM O Z calcium homeostasisS £ AMA|
FIX9, ApE A QTiy 5l 71EQ ABETE o 2§t
S48 Ze ol 2ol Cot thuiFlo] ADS) HRIEZFA &8
ot 9arg & Aolghe 7H & AMABIATE £ 71E A2l &
P Co oE Ralol 9%t QXSS &4 PDH

=
(Pyruvate dehydrogenase)9] &4 & 519 ol QI olHEZE
o SEABIZ 71018 Aolgh s B0 Ot o) 417
AMES BHOF caspase-l? E9] FEHIS BAS tioF
285k 2= FH UBHEZY ArdE FudH E8 #Qls)

o} CT105%} ADQ| HENE B S SYANF L Ak wiehad Hut
QIXIE FASHHEI: fRe JgctAol CT1059) HudE &
T5HA HH AFAZS] I FTE = Qo] o]§ o183t ¢
okzfol Alo) oy} & RIEA el T30] US HOZ AIRH
o] APP695RE29] CT105 AButS BEl5kd SK-N-SH cell line
Q1 neuroblastoma A EFoA] IEFHA|A CT105 SR 7=
o A7 8|0 AESEYAETE SR gnE dolE )t
Z & BEZAM L mRo) g G977 Fe Q01dadl N1&
FI TS A-E L ok =¥ A7A=0] X9 o
HE melatonin 28]} superoxide dismutase (SOD) gHoll )
Rl gkl thgh BalolA] ATFA}F0] melatonin £H]9} SOD
gdoll E22 Fol AD X 5ol T80} Fl& AFUHYS Bl
3 ul A3, @ ET0] B3} 29 UUokE g, 2Rl tis
A7E ) £Esk, GRK 58 o180l B Bke 9IA
St Z{LE Fudle S4I3RIge tie FiRg o 21y
sl ghil, 872 nbME H71HCE £MAA Fuke ADZY
BiEo k& 719ol thgt Morris water maze@} radical arm
maze}A| & 0| 8¢ UEolM BERKETO BRY ST 2
7199 ZEg MHA7 e /g e glou e Ae AL
Z Rasipen, d5uEds tiE HIAAHAZE ADY) Hel
Bejol AEES i Aol ZAHE £ dFdXME BOEY, B
EREMEATE 0] HEYNZERE G54 NZSHER0)
TNF-q, IL-1 & APO] M4 & Axgh= AL2Z BASIMCE A2
ol & ADS] 2101Q1 ol Zol= HFHMA T} presenilin FHA}
9] st} waol g Aol REHEE”, BRERENE”,
maEEEY0) PC12 cellolA] PS-1, PS-2 &) APP 1lurdd A&
58 YSUARS Hole AOE, #9495 Y0 PAPP Tptsio)
A AIBHZAL AAIERBO] = AL E B HPl7IA] ol 2
KoLt OlEA $He] £EEEE pCTISE REH AIZAHE
o AEFoA ] SR ol B A= BT HA QEUTh
EES RERHc F 579 350] A2 vixe 4EE A 4l
83l 4SS 46K HAY NERQ Eghigez®,
OEFES SRS FEY AN 2 BRERC gt
ol ([LERE B LR BHE oA Sl KA 288
E4riH Bl QA A E MAE BEEOFE del 8% ot
Y EES BEE 24z 2ol g HRY JTRE BE
7} FIRZRS RS MEE Y, B H4M EolA] TNF-a 4

H ogo B

4 % TNF-a mRNAY Y8 g Arshs A7) rka B u
HE QUL GEE7 sS4 HEFEHE s AEHE S7TRIUT
z Ru%sIon, B3l BV B GERE uE, ¥ &%
B3l Ny Y COtAR F4tA HINEE TEE o, o
E 2ol B9 WM E AFISIL HMZ9 sodium-potassium
pump’t HASkE Rg NERIA MZLEYS 2ol YEAE
AESIA kEd BHE715E 7HIte fF94 Ue 2AE g2
HF UXPE SK-N-SH cell line®! neuroblastoma A ZFofAd
CT1058 FpaSlAlAAM FAMEANE Lot 48E 2ie @
L} ololl FEE= Ldold AZA L&k o2l BES A
BES 8 F&H(0]8} RP+RAG)Q) EXiv] AIE MBS
Y5k pCT105 W SK-N-SH M EFojA] MEA KLY A
K Eoll thet FeNat&Ql 3l DNA fragmentation A4 23,
NO 4%, neurite outgrowth length £, RT-PCRE ©]|&¢}
mRNA gk 24, 78] 1 Tunel assay?} Western BlotE 0] &%}
A WS Axiol diel FBERIAY BE SCE 2451t
HRE ABHET}L ofH Q010F AlZALY} etilisly] wEol ¢
ouE 4137 sl R EOE BE MFMZY MEAE
Ba4d W 2N E Y Aolg Zeishkeul, Xuio] 2l Al EAL
£ 2 dojzholgl SEANE A6 e Folg zHdich
ol AFA ALY HEHQ! 4l PAPPS) Cllt Thil ) H
BI=Q) CT105WEE &elshy] s CT1059] Wi & FITCH B
HEZ &It 23} 124]712E] wio] XIHEo] 484]71o UEY
7} JH 23 Uehd g & = UJTHFig. 4).

CT105 wiglo] EQIgl QZZMZo)A] RP+RAGY} CT1052
Igh A BM E M EALY Aol v|X]= FEE dotEr] A6l
WA EERP), HEHRAG) AEF0A|9 EGRAAIS G
Hol H3lE #Est Zil, Fig. 50X A RP+RAG 5% 25
/mlE AE|A], Baolie MZEHESHOE Hiola MEE
717} & @o] AL UE ¢HH(Fig. 5A), CT1057} wide M
Pl ZF RS2 MEZADY S8 ot ohlg) JUFEE7
adEE Yo E LERG O (Fig. 5B), olol] BHll RP &5 He|
ZolAe AFEII7L RAG ©F MElgoMe MESalo] &
O1ROIAE HE B 4 Y=, RPFRAG HITol s AZA
27} 2 G865k A SAlol A1FE717t 2 weno) 2z o
E 2omact J3AM80] o & /EF ALE RIgHAZ
(Fig. 5C). $H8 M| ZA}7} CT105 L3 BEslo] hEToIN &
Ao HA0) s Hole AL E CT10500 Q3] MZAT Yo
HE Aulsli(Fig. 5G), RP+RAG MZIE L MES4o] IAH &
7IIEA AFEZIE AYEoAE A CT1059) walo] Zha
£ ZUZE AlE¥rHFig. 5H). o] Z2HZE & w RP+RAG7} 417
MZE B4 AFE79 FefatEQl HElE STl AFAE
pl B e 7Lolelzl Al IOl Xt Fig 5). 0122 &E, GEH
8] ERA AL} ERFAAIY FAES 4B k= 2% 1)
NAHEES Sl #MEFBIZIZE LI B E oAl aolA] glet
WHEHE] £ AEY) thEE0] el #%, ABEE Easosl
o CT105 A MZEFoIA Q) HIlE AFE B4sINct oh,
BAPPQ| CT1054t8 0l 9J¢h AIZMNE] M EAH= Hefsts H3)
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2 EE-AN YdEiEog  MIEAE fTA GAAUg
nucleaseol] 25t FAA 9 Y E FLEEE CTI059S] BAE
#EESL7T Qo M EALY FAIXIQ) caspase-3 W FF2 &015)
D2 4E st WEQl Tunel assayZ ZAKS 23}, Fig. 60l
ANE FLhRZS APPol 23} CT105 Wao] fle HEo|EZ
Texas-Red HIA7} XTSI A(Fig. 6A), tHET HLol=
CT1050) walo] Zoled M Wx] ol HaA7} Uehdeh
(Fig. 6B). TE X7} RP+RAG A2 B2 HEU S A Zast
HHE UERIQE CT1059 wao] dEg AlAFL Uct
(Fig. 6C). DIEI7IRI 2 caspase-39] WHE HAKZolAE AT
QI (Fig. 6D), TE ZolA1= CT105230] Z5HA LIER: T (Fig.
6E), RP+RAG AeiFolAle A2l AHE AHE LERAIL Tt
(Fig. 6F). 318 &0} &= MZolAgl =4 WX ZHOZ G4y
T3 HZAP ol Al ZA R0l B4 x| QMo Z o
)&= acridine orange G4AHA]CF (1 pg/mlOZ &d28A] CT105
2 23 Mol RP+RAGE Aeish Hefoll4] HR] sMO g
BHole AE7L EXgchs A2 RP+RAGE QIS M ZEAR XA
WA A7 HEA BENE7Y SUMECE RS AR F1
Ut AlgEthFig. 7C). CT105 wdo] #olg AZM EA
RP+RAGZ} 414X 29 4E0 miXe G&e got2r] Al
MTT assay 2 QIS A3, AToIAME o 10+15%9] YET
£ LIENH ¥I, RPHRAG BT 25 g/ mig RelAl, SEE7} o
89:24%RAcH(Fig. 8). Tl YA O 2 CT1057} Wl UFZHZE
olX9] MEA} An)HBlollA BESIY HZAY H1EE &AL
ol & 23, CT1059k0] ey A2 AT 2 oF 90:0.5%Q1|
9El, 25 pg/misToliisE oF 8:05%F RP+RAGI} BAPPS]
CTI05E QIS AZMEY A EALE AASIL YETE F7H]
71e 7FEHE AlARIE L UThFig. 9). RP+RAGY} CT10501 9
¢t AIZMES DNA fragmentationol] bjX|e EEe Lotdy)
A, MEARE dAl=ElE §EE MEZ DNAE 25l DNA
fragmentationg ZAlSld 2 AW, tl&2F Z20lE 1Kbpols}
oll4] EHEZAQ] band7t EXNGIA|LE RP+RAG BTt E7Hee
Z(5, 10, 25ug/ml) Z} laneoll BO]= band7} 25 pg/ml REloflA]
RE| ladderr} A5k dashs 282 BRrt ol RPARAGT}
BAPPS} CT105 2o QI8 M ZANE AAMBTHIIL AR MT}
(Fig. 10). '= NO9! 84 & FE8k= INOSQ} wdol RP+RAGY}
of@A EEsH=Al YotHgted, aZolAls 3.020.82 uMo]
Ko CTI058 W8idhe R wolile oF 89.213.9 pMOIt] vt
& RP+RAG R2lA] 5, 10, 15, 25 ug/misEolA zzb oF
39.321.8, 24.3134, 15.6:24, 6.3£2.9 pME TR THTable. 2). 0]F
#] RP+RAG7} CT105 M ZF9) NO 4 & dxichs RE &
o} iNOsQ] wilol T HoEE o 4 Urh

AZAR) G Fe AFAEY JES7] AF Yo
RP+RAGR}S] BAE UobHt=rl, RP+RAGY] sT7t &7
42 neurite outgrowth length7} Z718ICh= A€ & 4 UUACt
(Fig. 13). o]lE4 CT105% Q1§+ MEANS neurite outgrowth
lengthE ZAAI7IAL MBRRIA SE8E REIL 7158 44
5iA k=t olmtE RP+RAGY} ol §&& JAATIE 715

o HEE 88 HAOZ AIEFECE RP+RAGIE HlEZ Al B
gl Heialg] Wl m|RlE gkl DNAS A4l &4 W

K| MR} $Fol|A] ZEFH=X] PAPP2] CT105 cell linesoll ] o}
B7] 98] RP+RAGE Azlsla 2438 243, JE 8719 4%
ol £Q3} ¢1X191 BDNF, kinesin mRNARYS Z 2 RP+RAG 25
pg/miollA] Wo] ST T MEAL 22007 WHEE calpain
2 RP+RAGY L7} &7ieeE wddo] Zadke g4e
B om (Fig. 14), 3H3 iINOS mRNALS S 10 pg/mlo]&tolA]
24l =l (Fig. 15), ol= Table 29} SA18 Aol on 41
A 29 FEREEQ] H o] PAShE cded2 mRNARY ZH2 15
pg/mlo| A EE] eido] QAL olol| vk BAPPY CHTHE 10
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