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Study of Repair Effect of Anti-Alzheimer on BAPP Overexpression in
Neuroblastoma cell line by Ramulus et Uncus Uncariae

Sang Ho Kim, Won Hyung Kang*, Yeoung Su Lyu

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

Ramulus et Uncus Uncariae (JGD, £3$5#) has sweet in flavour and slightly cold in property, acting on the liver
and pericardium channels. This drug was described in a medical classic as having the ability to remove "heat”, check
hyperfunction of the liver and relieve dizziness, tremors, and convulsions, and subdue "endogenous wind". So this study
was estimated to check the anti-neuropathological effect of JGD on the Alzheimer in BAPP overexpression in
neuroblastoma cell fine and JGD extract was showed significantly anti-alzheimer effects (50 and 100 pg/m¢ of JGD
extracts) compared with control group. Ramulus et Uncus Uncariae has anti-alzheimer effects on the BAPP
overexpression in neuroblastoma cell line. So we expect that Ramulus et Uncus Uncariae may be used as a drug for
neurodegenerative disease, such as stroke, Alzheimer's disease (AD). These results indicate that Ramulus et Uncus
Uncariae possess strong inhibitory effect in the nervous system of apoptosis and repair effect against the degeneration

of Neuroblastoma cells by BAPP expression.
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27159 Fal7 UE RS UK. 0] T Alzheimer's disease
(AD)= T4 x| E HXIFQ) XS0l whe $AB 712 Aol
= Exo= ¢ Yuiy gy o g2, I Aol theiA
CIgRst 7MdSol AP, ADY thEFQ eldZ=
amyloid p protein (AB)o] Q¢+ Q1A QIX}E LA Yo, o]
ol tht RAMESIE 77} 8uis) olFojX L UTPP. ApE
£ 5FR2| amyloid precursor protein (APP) 257} ZEbA A
AXB AQ™, APP7} oj@ F4oll Qi ofE thataFgol
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a4l ZE A APE THEC] WEAE ofF Fs ZEW UE
AVEol A9}, APPY] thAAIS ADA] 71& HE U £4
o) Welshs A7 08 UBiA ot whEtd ABY) 84 e &%)
5= ZE2H oW (protease)9} 0) ZEE|oHQ] RHALE w5}

E w2o] g Y sidlo] H1 Jom, o ZFElotH &
4 thgEol) ZZH o SEALY WS MiEsHs B2 A
wo) mjzhe) o Aol 71E 2 B} Bl AP APPE
olE] isoformsTE O]20{X Y=, o]lEdl= APP751, APP770,
APP6952} APP7147} 121, o] & Yol 8%511 = dele=
=g APP69SE UEA UoV?. £949%(Ramulus et Uncus
Uncariae)2 ZE5AL 3} Rubiaceae)ol] &8k Wik AREEAR!
£959 52 HEHES) VIS ZEE £718 ol 2elAU A
A S B EA™Y, o - R - EES Bk HE,
B, fH, $ESHs MeEo) Aol NRER, FEEBK PR
59 @il ABEIH . 22 @EEAAT il
et (vt guks) AEE Y, BHEY, Ay a7
B ool ABH QAT ¢73} 215 eyt xo) ABES
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gFagEol BAPP ZhUE 0173 Aok Eololl il EX|ul flol] gek AT

o} EED TEI0) m|X)E Gkl thS B, AE W 438t
A wslo) gt #FE>, 181 Q5N HAE GHED0) st
A7 g B a8 Hol YO} PAPP THUE 017} Al ZoM Y
o419l &tE 7 off] 2 Hoj gict ojo) AAR= AEA
gl ZHskE 8 S HRE Hs] sl sk
Hl uiekel BAPPIIEFS SK-N-SH cell lines®! neuroblastoma Al
FollA] Aloit YT MHHEO] MMTE FHilol tiSh 1% R
£ plal B35l FA4Us dAE I710l HiudkE Hiolth

CERE R

1. Alet

Aol AHRE A]Q+2 RPMI uiA), fetal bovian serum(FBS),
penicillin /streptomycin, trypsin(Gibco BRL), Ethanol(Merck,
Germany), anti-rabbit IgG , anti-rabbit 1gG , 2X} &A1 FITC,
Texas Redi= Santa cruseAlollA] FUBIE L, KU 2F EF
2 duik]arg ARSIt 2 HERl ARE 77ie CO;
incubator(VS-9108 MS,vision scientific Co.), light microscope
(Olympus), immunofluroscence microscope(Bio-Rad, USA),
FACScan(Becton Dickinson. USA) & AFE3ITE

2. Alg9 A

4 AN ZA - 2 HEol A Ramulus et
Uncus Uncariae (0]4} JGDSZ ¥, $H5%) Adsta o
9|3} st WEghahg Aol 75g TUSH & AHsle] el
HYZO FFG(200cc)E B oF 3A17 tiAA ARt A
3 FEAS WBEI (2410g) BENES T 4Tol HH3IA 3
x ZFFE 10 mg/mt ST 0IEl ZAGlo] AEA] HYS 5
T2 gMsled Ul AESIIT

3. WS AN ARERS] NS

B A8 A% AZoMZYS ASuisin geT4 o=
NEZF2oTRE] 2 MEZFO) SK-NSH cell linest!
neuroblastomaol] BAPPIIRFE pCMV APP69SE QIZTFHOZ
stabled A AtiuieiAlA 10% RPMI BRX}o penicillin/streptomycin
2 3K flaskoll BiQSFEA & Aol ARSI

4. N X Fefgd o

BAPPT}}3] |33 SK-N-SH cell lines®! neuroblastomaZl
MNBEE MK SHER TAKEZE 98 5% RPMII medium,
penicilin/streptomycino] gH38t wiX]ol] 105 MZE 60 mm
culture disholl 253} 37°CollA] 2443} vidk=tl JGD 509}
100 pg/me BT E 242} Hriskd v18e BASIGCE. MMt &
e QAR §inAQ 200w SolAl MNFESt HEE HNZE &Z
dsle RABIFCE. 1 AHEE JGD MelFol fKsest fH=
E L8 M8k ZABIECL

5. DNA fragmentation MIHIRR =8

BAPPIIEIE M EZF SK-N-SH cell lines@! neuroblastomaZ
CHERZ 6-wello] 253511 3124 ujysl 1S JGDE =&
HEZ DNA fragmentationg FEsh= FTE zloksly] s Al
E SN lysis buffer (10 mM Tris-HCl, pH 7.5, 1 mM
EDTA, 0.2% Triton X-100) 20045 H718H & 30 min7} &ES0f
A oS 15000 rpmoilA] 1027} A4 ERSL 48dE #
3 100% oE+SS 7151 A FAIH 0} proteinase K(100 pg/ ml).
RNase(50 gg/mt)7} 7%t dH,0 /5 E H7K5lH BESAIA 5
0TollA] 30827 €& 7Isict o] Mg 2% agarose gelS A X
8lo] M71EES 4UAISH IS DNA fragmentation®] FRE &
ALBH.

6. NEF719] 5H

BAPPII}S] Al ZEF SK-N-SH cell linesQ] neuroblastomaE
1A ESE 6-wello] 2FFHT 512 LS T TR OF
E3Q] JGD(0, 100 pg/ml)e S5A17F AEIgE & mlalx
(phosphate-buffered saline:PBS)Z MA3SIL rypsing A2l6l2
N ZE ok 1.5m¢ eppendorf tubeol] @2 LS 1,000 rpmoiiA]
SE7H ARG 48NS HAS ¥ 100% EtOHE 1nt 7}
Bl AAPIC) olnf propidium iodide 5pg/ m9} RNAseE E¢}
A FRIGEL 47 AEP HZE AYEEIE] 4EYE A
¢ C}2 PBSE $RH AIEBICE SAloll 471 L% DNAo] &
AJQFS H7I5ld 37TColA 3087 S2zolA 71H2417] t}
propidium iodideZ A3t MZiE= T LWE3N] 4T B
BHIL A E ZAEA7|(Flow cytometry analysis)& 4UAISIHE
H #417]7]% FACscan ( Becton Dicknson, CA)O|T}

X

o

7. RT-PCRE 0]£3%} mRNA s B4

BAPPIIS M| EF SK-N-SH cell lines@] neuroblastoma®]
MMFE HBRE HAeEA] )R GEe goldr] Sl M
£ 6 well plateol] 10° M Z47} HA 256k AF JGD %7}
T2 715 THE M EZE 1.5m0 eppendorf tubeol| RO} 15,000
rpmollA} 527 AxEe]ole] 4EHE MAHGHL RNAzol §H
£ 200 E #7138 th2 chloroform 50u0E 7181l RXMAGA
pippetingglod AEE lysisglal 0|& 15000 rpmollA] 4T3k
1587 Q4182|519 total RNAE 3148} £} isopropanol &
Y G 4TollA] 1583} HHAIA 75% EOHE SHH A5l
AZAIZ] THS RNase free dH20E 204 211 60T o] 302
7

MgCl; 642, 10x RNA PCR buffer 5u¢, RNase inhibitor 1pxt,
AMV-Optimized Taq 1p4¢, AMV reverse Transcriptase XL 14,
50 pM specific primer (sense/ antisense) 1u¢, RNase free dH20
260 H71510] 50°Coll A 2027 GHAL jIGE HAISIIL HAT
oAl 287} 8k2-S HAIA1HA] PCR(polymerase chain reaction)
£ AAIGIgE YISEHAS 94T 1min, 55T 45sec, 70T 60sec
ollA] 35 cyclesE ZAIA 70ColA] AEXHOE 527t elogation
128 A5l EHSH & 0] PCR AHEE 1% agarose geloll
eluteAl# Alo|= v E 7IESE bandRFFE HQISIGCE 1L
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Y5 - 289 - fEs

Z3h= mRNALG S ERIGk] HA fEolA AENE BY
SIACE

8. MM E3}st B

BAPPIRFS M)EFQ] SK-N-SH cell lines®] neuroblastoma
ollA] N ZE wisi0) MEIMRE FESh=X ZAIBP] Y8 47
HHe SUSH & & MEE methanolZ A ZE Qoj) Hojrg)
3L AFAR the PBSE AIHE AAlslL 1x @AE EX6IH
4TolA 1A 7VE T BIRIGHL 2%} SAIQ) FITCS} Texas-RedS F
Asled 3UR WS XEI olE KINF T LAt 018
Fasin|golA BE6l 2T S98E S5 ST T
Zo] Uil BEE el BaEbld Bk

9. Western Blot )

BAPPa}urS A ZF0] SK-N-SH cell lines9! neuroblastoma
ol iz 22) JGDE Aeldt & lysis buffers Relsid 1
£z 20 ugg  polyacrylamide SDS gelso] 83 %
Immobilon-P membrane (Amersham)ol] 274A] TR0l wd
& EQI5}) 913 ehanced chemilumenescence (ECL)E HHHA]
7 2R0I51=0] antibodyS LAHOE (Santa Cruz, 1:,000 3|
4) URIBIAE EXGHIL PBSE MASH CI2 bloking 84S
J¥8lkd Bul2g AASHL oj&FgAQl Horseradish Peroxidase
conjugates (HRP) &A1& FEA)6L WHETE ZQIGIACE

4944

1. $989H0) PAPPTILIE A ZOMEQo)A) MMISE FHE MEI0)
HENEY Qe

RAANS YAEQ! SO F PAPPIIUSO) 93 MHNTE
Ziigoll JGDY MMISE MHS TAI] sl BA Hensheiol
512 BABIUCE. IGDE 212} 50, 100 pg/ SR A1 6 well
ol 10° cell=Z EF35103 37ColA) 24417} BIQFSH BPAPPIFAKE
A :Z£ZF SK-N-SH cell lines@] neuroblastoma A EZol A 7}a1
1A} 3u) A 20081 SolA] DRAIZE BAIGH B, 6A17F HNISEH
2ol MKSE FEE MHcH: Helshy BsE 2R 4 9
ch B3], JGD 557t Vel wle) @ISt HHEE =515
mEslE A 2 4 UACKFg 1).

Fig. 1. Mophological pattern of apoptic body from SAPP
overexpressed SK-N-SH cell lines neuroblastoma by Ramulus et
Uncus Uncariae(JGD).
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2. §985%0] BAPPIIIS AZOMIZUO] DNA fragmentation
FH oA a1

BAPPulSo] QI3 MAMEO M= HEISlY WE L}
ERA7] ol MIE7H Lold AR AIE Al dal AEUY
HAAZE QFS DEE et YHIHOF 200400 271
(bp:base pain)thE EXN3IA H=tl, B MHFEY QAIEQ) 1}
g2 AzsolA olg] E9 Kt A2E EdsHA Bk w
2iA Az ¥isls Bae 8Q7) V) wiFel JGDE 2tz
50, 100 ug/ S TE 41 6 wello] 10° cell4F 273} 515
i3 BAPPIEIE SK-N-SH cell lines®) neuroblastoma A%
o Friclo] MHFEE FHEITIH AE HAAo) Xp7iFEiol
o3} 200400bp7} SRS B4 & BRI} ATk TehA A
% DNAE £tl5lo] DNA fragmentationg ZAlsld £ Al
XTI 3%, 59%, I2iF JGDY S0ug/mé HElAl 2%
agarose gel9} lanedl] HO|X[2} JGDS] 100 pg/mé AE)A} ladder
7t AsiA Zadhe dgke Holil JYri(Fig 2).

N: SK-N-SH cell line

1: app695 overexpressed SK-N~SH cell
2: app695 SK-N-SH cell after 3 days

3: app695 SK-N-SH cell +JGD 50 #g/mi
4: app695 SK-N-SH cell +JGD 100 #g/ml
5: app695 SK-N-SH cell after 5 days

Fig. 2. DNA fragmentation pattern from BAPP overexpressed SK-N
-SH cell fines neuroblastoma by Ramulus et Uncus Uncariae(JGD).

3. 9590 M EF7]ol GO/GIAINA mIX|= HEE

AFE7 FHEE 29 MEF7)olA] dRHoR Halg B
oledl HE M@t GO/Gl WX G2/MY) arresty} FHiEsl=
L7t duiEel syolth welk BAPPOl Qg MifiFEs} whay
Al MZF719) EFTAA JGD7E vlAls F8tg Yoty 9
o BAPPIIIA M ZOMMEQO MIMFEE FESI MHFEE )
BN NE Filo} Jg& Foli HE F71 Aol nlRlE=
A Jeke 2A & Bg st Yl 6 welloll Bl2) BIQKSH A1 oM
FQF Mo JGD BTt 50, 1008/ me7} DT E 718 Tl
471 Agutol] Agst ANY ARl E sl AEFVE flow
cytometryer2 ZARSI £ A3 2T FS G0/G1 TAolA
& 75.7%, SeHAlE 3%0I1R 20 G2/MuHE 203% BT & UEk
R BESH 50 pg/nt SEZ JGDAEIA] GO/G1 Ao A=
63.7%, SHAE 13%01.01 G2/MEAIE 243% 2 LJERAR S
™ 100 gg/nt =TT JGDAZIA] GO/G1 ThA oA = 59.5%, Stt
AE 145%01Q2H G2/MAAE 26%E UER, JGD Al &
T YEHOFZ GO/G1 A AT BHY, SetAE A E71s5h
£ A2E JERITHFig. 3).



£9598R0] PAPP TS 17} Ao E ol xlg] FAIm Hlol BS AT

Cell numbers (x 103 cells)

DNA contents

Fig. 3. Cell cycle pattern of flow cytometry from pAPP
overexpressed SK-N-SH cell lines neuroblastoma by Ramulus et
Uncus Uncariae(JGD).

4. $959E0] mRNAWS o njXj= Fat

$49%R0] MMEYEOl |oIghs rlEY Wil vRlE B
0] DNAY |FAZEQ} Fxlo|HU HAL £FalA ZEEH=AE
APPulS A1Z O 2 SK-N-SH neuroblastoma cell lines #
faztolAl dotd7] Yal JGDE Aziskd 248t ZHE 83
APPQ} MEHEZEC] FHEMEQ! caspase-39) WS EAFIAED
Az HileZoA AolEe 22 BAHEHA EE8S Ueile
71801 P-actin mRNA U AL HE Fol4l dF5IAH wdE
Art. APP695S] W 2 R FoAlE W1 JGCDAR T4 ¢
ol 10ug/ méol| A wado] EIR1 914 50, 100 g/ meoll A= waio]
NHE S U 4 UP I caspase-30il4 = RS BAPPo 980
AEM 2] #KEFtot FEyE7] wiZol walo] DAt JGDAE]
ol A E 10, 50, 100 pg/md s ZFoIA MAIEIUCHFg. 4).

JGD
0

100 /&/mi

s

g i

Fig. 4. RT-PCR analysis of total RNA from in the PBAPP
overexpressed SK-N-SH cell lines neuroblastoma by Ramulus et
Uncus Uncariae(JGD). subconfiuent cells were cultured in RPMI medium fetal
bovian serum for 24h. Totat RNA was isolated and analyzed by RT-PCR using
oligonucleotides specific for APP, caspase-3. Total RNA extracted from
neuroblastoma cells were used as without JGD treatment controls. B-actin mRNA
for standard transcript was used as control.

5. §9gaEko] Tl EWdlo] MRl J&

BAPPIEFS AlZOMEQ SK-N-SH neuroblastoma cell
linesS] MEFEE $957Hk0] MMFLE MBISH=A HAM LG &2
HYoF HEIEH APPSR caspase-3 THME Q! WSS IHIGH
= AE 3E 4 Je=d FATCE EX sk gadu|dolA &
&6 Bl APP TAIO] WiGio] i RTollA]l ghlo) A5 U
ERAE=tl 818} JGDAZ]F A2 96lA e ALY UERIR] ¢

ol Wi g MikilEle RS Wa 8 4= UrkFig. 5a). 121 KikE
SOl FHEWEQ! caspase-3 THHE ZHRE RIS Texas Red
9 WYY signalo] ZSHA LEREH i JGDAEIZE
OFsH W signals VERN UASE & 4 UTH(Fig. 5b).

APP695 JGD
50 100 & /mi

Fig. 5a. Immunocytochemistry stainning for APP in Control(left),
JGD(50:middle) and JGD(10Q:right)(a). Yeliow color indicates staining in
the APP overexpressed SK-N-SH neuroblastoma cell fines.

Cap3 JGD
50 100 wg/ml

Fig. 5b. Immunocytochemistry stainning for caspase-3 in Control
(left), JGD 50(middle), JGD100(right)(b). RED color indicates staining in
the BAPP overexpressed SK-N-SH neuroblastoma cell line.

APP695

caspase3

B-actin

R
L TR

Fig 6. Influence of JGD extract on APP and caspase-3 expression
in neuroblastoma cells. Al cells were cultured in RPMI medium, lysate
anlayzed for APP, casapase-3 and separated by 12% polyacrylamide SDS gels and
transferred to Immobilon-P membrane (Amersham). For detection of the protein
were stained with ECL into Horseradish Peroxidase conjugates(HRP).

6. Western BlotS ¢ Tl Xl vid &)

AS7HAY JGDAEIFol MEU hiEol wsin 2Egg
B3] Ash 50, 100 pg/miS AT ME ZENH 20 pge
12% polyacrylamide SDS gelsoll £Z&3%F # Immobilon-P
membrane (Amersham)ol &4 Chilzo] wislg #QIg Hb
APPE 50 pg/meFE] UHE S oA MEGle AE ¢ + AN
L}, caspase-3= 100 ug/méolA] wigdo] Mgz RS EIEA
o} SHH M EW EE B EO]l B-actin(Santa Cruz, 1:1,000 3}4d)
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IV REY -

chil 212 o]AFAQ] Horseradish Peroxidase conjugates (HRP)
FAE BAokil BUFLE BRI F 2 BE Lol w
HE S & = JUACHFig. 6).

i Z

fAE TRl QX715 HolE FEYUCR §iu, RE
T = 8 1 ek 28 HH0 1817 Qg ¥ 55T
o2? o) Bt kol ¥ LxsloIE Xu)(AD)S} FiE
# SO FHY MOsY @R 1211 ®wE7) BEY R
7L A, o] & A AAFCE 71E B2 Hlgg AXdh=
Hol ADolck* ¥ ADE fusk= QIOEE AB, estrogen,
apolipoprotein E(Apo E), presenilin, Oxidants (hydrogen
peroxide, superoxide, hydroxyl radicals), ®Z, Alilo} Qg &
4, AZABER, {ZEUIA} S9 B2 FeIx} #dsle
AOZ Yeld USHT, o] F ApY FHOZ Ayl Hant
(neuritic plaques)?] AAEHORE MAMNEY n37} dojue
23} OIS} EFD(Tau) THIEIC) Aol O3 ABANRES
A\ (neurofibrillary tangles, NFTs)Q] ZH2 O & AIAE|g0] 7)==
Zol tiFAol= 2> ¥ NFTs$} neuritic plaquess= ADS] X EZ
Q1415 1 YTk, NFTsS} neuritic plaques= H4} Hol T E13}
o Ljo]7} Blotilel mig} 11 471 E715h} ADS FAE 59 7]
A3 QX E WPtk F9lo 4Ys] Hol 5716l AddgS
WS AL Buziid i X ThE JFMYH EE shlshke
Aoz oEx Yol olol wat acetylcholine, serotonin,
noradrenaline, dopamine, glutamate, substance P 59} & 4l
AHggzlol IA 245 F I, 0] & acetylcholine®} ZH
7HE £Q38 ddoly o]RE FBAIFIE Aol MY F
ANEEF shivt Hol Yot HRS Aol o] 7ido] AL
L} ADA] LjEh e ERAAEQ) WEIgH AW 0 R, APPY) Ty
ol Az Aol 718 WA UeRdTiL ged . 222
AP 0MdollA] AlElSIe] SR tHFREAL A ofE QIR
AEZo] JPHE ERA1H I Jer FRECE a, B, v
-secretaseol] QJ8l HEAQ {HE0] A2 JFMES MMEE
ZEsl7) ol 7ol HEE A ApoF4Q] E¢HO|Z Q1gH
{HE0] PAPPY] AAIEZ A PAPPY] MEIEA]7]E AR 2
A= Aol a, B, v- secretaseo]] Q)5 2| BLHEO] A E O] 4
AEHS oI5l MIFES FHYols AOE Lein Aoy M.
i FURIALE FAISIEEE. XS] ZdThA o APPS] it
4SS FESHA HH JZAHES 3AE /R 4 o] B 4
HollA] BAPP IPS MZOMIEY MEFE o]l UEY
SR EHE LotHA HAUTE 2T BEREANME Fixol i)
771 oAl REE I e ADS] 20101 ol Z2o|= A
FLhA T presenilin AL T} whslol thdt A7, K9
Z{S AAGIY ZEE FUsH: FAEAE0 tid #E™, &
RO zED 78] DIXE 8ol e FEY, GRY BsH
AEEHE Wl st J 7, 211 £ 5 Yol 3HUBA
9] BE A0 B A7 P8 B Ho| YLt X]uie)

o r

40
®
i

EZo] Y0lMdo] Ap FAMS FUsH BAPP Td Q17 A1F o
EojAe} orz9) BXIpi G ol thet U ofF] BIg FHo)
gt #9#9%(Ramulus et Uncus Uncariae)S EFAU)a
(Rubiaceae)ol] £5h= B RBEBRAQ! §98 2 MK 71K
g ZER 2718 didal ZeIAU RA GRS BHEA] Hkk
7V & - F - BE - EB0LT HErol BE T, BE, sl
N, FEBK, RMK SO BER AI8E0 TP
S =9 4802 AXZ Bzl rhynchophyllineg u)
£8lo] 42&9) oxyindole] alkaloid %, £ isorhynchophylline,
dihydrocorynantheine, hirsutine, firsutine, 3-a-dihydrocadam-
bine, corynoxeine, 3 isocorynoxeine S0} £2] &Rl X1,
Yelgddo HREZE alkaloid Y29 EYAsH £2 gUsta
Zgoll B Aol B B1” HACk 1 9 B T Ve gm
#ol AFAE FE, FR, HEY fEHol Ve gl
phospholipase Cv1 Kol 4837} I ¢ gujol tidh 21 v}
7t A2}, R G Mol BB Fig ofF sy R Hir) gict o
o AAh= LatollA] AAAZ gl SRSk $989HES) SAma
AE FH sl 5 vl Qe BAPPIES SK-N-SH cell
lines®) neuroblastoma Al 204 AAMES] MKFE FHEO) ME
HRol thot FeNStEQl HSl, DNA fragmentation, A £F7]9)
F4], RT-PCRE 0] &3 mRNA &3 24, HAN T55HE] B
% Western BlotE E¢ thild ol HIBIE FF0KICE WA
FeiskElel HIlE #ES] 5K pAPPHIUE M EF
SK-N-SH cell lines@] neuroblastoma HZ o] JGDE &H7}5)kd
6417 BB & AIHAIEO] MIFEE iR BESIKC) JGD
9 %7t Eridl wet MiFE FEE SHdH MR
Ag JEE 5 UATHFig. 1). ol §y#Hko] ME FAT} ME
2YE MEk7Ie dEE0] gR3d Ae A2E dEFZ
ok FRE AUZMES oH AQICE MMFE7 Wlsy] wiel
Yojul= AFAG EfE0 YRECZ BE JZMEY My
e 2844 B 2ZRIF9 FANE zeisket Almio] 9gh
ABMEY EHFEE Z HolZoid SEANE 41218 ol
FolE ZeNBITt M Z3ollx 9 HELE &6} Ao dHEH )
k8l BAPP}EIS SK-N-SH cell lines®l neuroblastoma A Z.o
JGDE 712} 50, 100 pg/ s E A715} DNA fragmentation
2 ZAlolol 2 A3 hET 82 2% agarose gel9| laneo]] Ho]
A2t JGDY) 100 ug/mé KEjA] ladder7} A6HA Z4dlh= Foke
Ba JGD7} BAPPIMIS AlFolA 2otel MSEE MmEisici
AlEECHFig. 2). BAPPUSOl Ot A ZMEY] MHIFEE HERSH
A H3lE UEhNZ] Holl @izt dolgd B A7lgsal 9
of M9 HAH7E QES A/NEE ZEAA e duiEe
2 200-400 bpRkE EXSIA Hedl 2= MlFES] kel 9
2 AzdolA oz I MKt d2E XA Bk B
APPol| QI5H MluFE7} WA MZF719] EFCGAOIA #9885
of mixlE @Ee Yotdy] s PAPPIIS AZoh Eet9)
MMEE FHESI AEZFTIE flow cytometryerZ FAKSl =2
21 AT 2 G0/G1 TAOIAE 75.7%, Sl 3%0I|U1S
H G/MEA= 203% 8 T2 UERAA =T g6l JGD 50 g/ me
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27980} PAPP U 017 VZFop Edol M) gxlul Fol FE AT

=T REIA] GO/Gl TGS 637%, SHAE 13%0|Q o
G2/MHAE 24.3% 2 VERIA 2™ JGD 100 pg/m STA2IA]
G0/G1 HHAA = 59.5%, SHA= 14.5%012 M G2/ MUHAI=
26% % LIERL JGD &2l sTol wet G0/Gl HA= ZABHL S
UAE BE £5718 ALE JETE ol JGDAEZoA B
APP sl AZo 2o MFES] % elol GO/G1 whjol
A MEF7Y JYE FEdle] NE B4 FX5] Wz
Ao g AlFERCHFig. 3). S #94Eko] Mol doisle o
wzlo) uiglo) nlXlE Fgo] DNAY FAEQ ZxlolAHL A
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