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Effect of Ailanthi Cortex on the Apoptosis and
Cell Cycle of HL-60 Leukemia Cell Line

Young Mok Jeong, Sin Ki Park, Jeong Ho Kang, Jun Lee, Young Mok Kim, Yong Gab Yun,
Won Sin Kim', Dong Min Han', Won Gun An% Yoo Sik Yoon®, Byung Hun Jeon*

College of Oriental Medicine, 1. College of Natural Science, Wonkwang University, 2. College of Natural Science, Kyungbuk University,
3. Laboratory of Cancer Research, Korea Institute of Oriental Medicine

Ailanthus altissima has been used to settle an upset stomach, to alleviate a fever, and as an insecticide. We
reported that the water extract of A. altissima induced apoptotic cell death in HL-60 human leukemia cell line. Here,
we showed the dose-dependent inhibitions of cell viability by the extract, as measured by cell morphology. The cell
cycle control genes are considered to play important roles in tumorigenesis. The purpose of the present study is aiso
to investigate the effect of A. altissima on cell cycle progression and its molecular mechanism in the cells. The level
of p21 protein was increased after treatment of the extract, whereas both Bcl-2 and Bax protein levels were not
changed. These resuits suggest that A. altissima induces apoptotic cell death via p21-dependent signaling pathway in
HL-60 human leukemia cell line which delete wild type p53. G1 checkpoin related gene products tested (cyclin D3,
cyclin dependent kinase 4, retinoblastoma, E2F1) were decreased in their protein levels in a dose-dependent manner
after treatment of the extract. Taken together, these results indicate that the increase of apoptotic cell death by A.
altissima may be due to the inhibition of cell cycle in HL-60 human leukemia cell line
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WEEE REAQ oMY I HAUAJQE, WEHTE W
Sl ZAQ S HE gEUuiAlA gHlsh g2, & WE
HAZ7H YR CE A6 ZE &710] FFsHAA T
FAl5l0] Yolubes Agloln?, 2 wWEHo) W 8T} H
H E7lele FAOIER QFY A5 R 4BAFE /sl
WEHo| thel 71 x50 A7 gt 229 o] ALH2F
O] AT AUrt. &AL} 2| 2ol ARBE L e SISt gt
MES FHo) Zold Taa UE 7159 &, 429 &5

Lz ]

I EHTE, ZYAEG Pl S £HGo| LYK= EATo]
SUCH. T EE BYAZolE ol SHE vlIx) RomA
PRI SolHoE Bt Busks YUHY Aol B
48] 87T Ao, HABDE 018 MEES PATY N
hsHE YEHY] A% 4B BIE0| F/IBT A, Bk
B9 Mol taME 43, BA, UYOZRE! merosin

ailanthone, amarolide, quassin, ailantholide, chaparrinone,



HL-60 siedey HIEO) MZ Al DRl HREES A

shinjuglycoside 0| 2], BISACHY. 015 429 Heighy
ol B QPE= e FHFAE”,  glaucarubinones}
ailanthone 59| Solujulalg &l gziziol A8Y, Hugs
£29| 750 B AVE0] Yout FoEs W I AUE/H
ol BB A7} HZo) BAB HTH.

ololl MAR: BHREES WelHo) gt ot G J)1de
FHISI7] Atk BRAKEEEE oI35l I =Hugy
M ZF! HL-60 T Yob79] NZ IR {FT W AZF7] & 71
ol ik BESl {93 ZE GVl Bilshke Hioltt

A 2

1 AR HAE
FEREE 200 g8 B2 Eokadol €1 5874 2000 mE
F3 AR SN 7IE, FESHL FHES

B M A ol&
glad 3 3 GIBICE o] dAMAS FTAUFUI A B,

2. A EaN

Al f219] SHwEy HEFQ HL-602 n)FHEFE 2
3ol ATCC (The American Type Culture Collection, Rockville,
MD, USAYZHE] B¢} dol, Agdol4] 37T, 5% CO: 5 &
g 2 Sanyo 34} vid7iolAl slFSIATE FR-EQ) HL-60
A ZO) YN L-glutamineo] EEME RPMI 1640 sl X|oi 56T
FxolA] 3027 7I2skd 888 3A17] fetal bovine serum
(FBS)Z 10% X85k, 1% &44A| (100units/mé penicillin, 100
us/md streptomycin)@t BiA) 1 Lt NaHCO; 2 g& E71alo] A

Z3ITt

3. NZTARE

HEEE plastic culture disholl4] BHIEIR 1L, 4x10° cells/
m HEO AT £ 71X ol uixlol EiRAR £EE2 F
BIch HL-60 MEES o2 BT (100, 150, 200, 250, 300 pg/
) FEEZ 24 A7 5 MeHUCH BRARELES 4T
HMEHRAIL AHE 2ol 50 mg/m SLE UE F UEel 29
3t =T 2 diQhixlol 5445k Aot MEILARE olzfol
NS ME SFEQ HIH, NEZ FeRQ) Hal ¥ PARP thid
9] 7teRa HEE vlmslol ZEEIAT

4. &)

Monoclonal anti-PARP &&= Calbiochem (San Diego,
CA, USA) 3JALZRE] T8I, monoclonal anti-cyclin D1,
bel-2, Bax, caspase-3, p-catenin, p21, and monoclonal anti-E2F1
&h# 9+ polyclonal anti-CDK4, polyclonal anti-RB A& Santa
Cruz Biotechnology (Santa Cruz, CA, USA)S|AIZRE] TI6}

93C}. Peroxidase-labeled sheep anti-mouse immunoglobulin®}

peroxidase-labeled donkey anti-rabbit immunoglobulin 0|X} &
®]= Amersham Life Sciences (Cleveland, OH, USA) 3R }IZ2F
B TUSIET

5. Trypan Blue &Y

Nz Falo) tid BRAKSIEEY FEgS goldr] HAst
o HL-60 MZE 24-well plateo]] Bt & HFEEE 100, 150,
200, 250, 300 ug/mt L& 24 Al S MBIskEck I & 2
FE2EQ MIZE tubedl] ZUOM, Y B trypan blue &
WS tubeoll H713t & EEHA 41 3 B YRIGIAUGE 4ot
AE AEY = BF FFVIZ As sk

6. MTT EFH

WES GHNEEY FogEE FFe A2E MEE
96-well plateol BHFS} & BIBEHEEEEE trypan blue 8}
E3t ZH0F Mgtk 2 welldll 5 mg/mé BEE AEE
MIT 8% 20 & E7I5HL 3 Al S miYsizct 1 &
MIT 8ol Zghe wigUE AL 2 well & 01%
isopropanol 150 «E H715l 30 £ 7} T} i@ ¥ microplate
readerE 0|85k 570 molA] SBELE FFHSKACE 38 ME
ohE 48 ZBE St Bdam IEEA} ke 1-eR
LIERIACE

7. HeNEks H{al 24}

HL-60 AlZE 7} welled 1x10°70% W1 24 A7} B 5 1%
BEEEEES =TEE H7I5Kd 24 A7) 89 sigsisen,
9|4}x} #0)Z (Diaphot 300, Nikon, Japan)& o]£3l4 100 ti&
SlolA tiETE Aol Hesty Halg FEGIRC

8. DNA 2483} e} 24}

HEZE PBS YO E A & AUELITIE 01851 &
& A EOFS TR DNAzol reagent 1 mé2 @11 pipetting5Hod
HE pelletS 244313 L & 10,0008, 4TollA] 10 2 71 el
2215l AHAES THE tubeoll %711 pellet HFTY Lysate
o) 100% oNEHE 05me H718le o) ¥ &80] DNAE 3
Al7dch 3 2 % DNA pellet?} 7)1 AENS HAHSI DNA
precipitateZ 95% OIErE 1 mioll 5 H MAHSIL 515 B Hx
A 20l|A] air dry A|ZiT}t. DNAE Tris-EDTA bufferg 0l &5HA
=0 & BEHATAHE ol8dl 260 mt 280 mQ optical
density (OD)z2 Z£E351 DNAE HTBINACE 10 g9 DNA
F2EE 10 ug/mt 5T ethidium bromideE EFTE 1.0%
agarose gel& 2 A AT A7EE A2 2m ultraviolet Iightoﬂ
4] DNA ZHES 3T

9. DNA 4

[methyl-3H]-thymidine 3320} £ DNA g9 XX
2 AI8EE gpHoltt. oF 1x10°7H2) HL6O MEE 96 well U10]
A8 EPolEal Eo] 5EE - AIEE MBARFEEE §
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BILE 2E 22 R & 4 A7} Foll [methyl-3H]-thymidine
£ HrkIRct M ZugHolA] [methyl-3H]-thymidine 9] &
BT well B 048 uCizt EIES SIACH thymidined] BT
scintillation counter§ ©]88kd £X35I9TE DNAY Mg
TS 100% &Sl vizisld ZEsinct

10. caspase-3 €4 &%

Caspase-32] 42 fluorometric assay kit(R&D Systems
INc. Mineapolis, MN)E | ZAN] whdol wigl ZEsI9c &
5x10° 70Q) MEE 485k 50 u0Q] lysis buffer2 M EZE K3l
%}, fluorochromic caspase 712 3} 74 incubationd}3ACt. 1 A
7 o3 & spectrofluorometerE O] 8381 excitation 400 nm&}
emission 550 nmollA] ¥HHE FHBIHCE

11. Western Blot Analysis
Aol o] 8F MZE 15 mt tubeoll 22 &, W& BA3IN
A phosphate- buffered saline (PBS)Z 2~3 ¥ 4111 2000 rpmol]
A3 2 7 Ad Belolditt 482 gl F cell pelletof] EBC
lysis buffer (50 mM Tris-HCI, pH 80, 120 mM sodium
chloride, 0.5% Nonidet P40)E& @1 2087} HE Yol =015
HA| 5 & 8lt} vortexing 31%CE. LysatesE 13,000 rpmollA 15
S0t e 228 & JHAUES A3l THE tubed] HZACL
W3 5T Bio-Rad3}AlS) Bradford #Holl £5lo £85I
X Z bovin serum albumin (BSA)E AFE3SICT
ot Y] thilEl g SDS-polyacrylamide gel 7]
ol ol&gsid EZisiied, A 4l UAs ZE TES
nitrocellulose membrane (Hybond C, Amersham Corp.)2 & &
7438}t MembraneEE 05% Tween-202 Z &S TNT buffer
(Tris-NaCl-Tween 20)& 0] 838} THEOIE 5% nonfat milk &
Holl FolA] HAE] 5Irt. Nonfat milk EHoll 1 pg/ b S&
FSoiX Sl PARP, cyclin D1, RB & E2F1 Q& SHIE 1 417}
QF A 20A] membraned] XzZ|3}3C}. MembraneS& TNT
bufferol] 913} 10 2 702 3 AL, LA Ao Mgt
$F OJAL G E 0185l 1 AR} &QF 42014 membraneg ¢}
BAlZACE THA] MembraneE& TNT buffer2 A)%$t & enhanced
chemiluminescence reagent (Amersham)& o}&3sld 2 & 7+ 4}t
A1 &, X-rayd ES 0|83l B9 AL E BRI
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T EFEHAmeansSE)E FAISIH M, 2}
121 gt WESZ LIERARICE ZF 2718 EAA
8 ZES Student’s t-testE O] &FIHT)
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1. ERAREEE0] WEE HL-60 M Z9 MZNEE vlle g
A}Ero] wiEly M) ZZ20) HL-609] MZE AN st ERE
BEEEE9 GHE Uotiy] sl BRAEZEEEE 100, 150,

200, 250, & 30 Oug/mé SEE FI7IAITIHA AIZ afLulXlol A
ZI5kd 24 A]7F SOt A EE eNYSIATE Trypan blue 8HOE
A NEE HIE 58¢ 21, BRAEFEES Musk 9
EXMOF HL-60 Mxd HEEE F40] LAAITIBA MEA}

€ 57WIFCHFig. 1A). &, 100 pg/me8l AELolAlE 2
of Hluskd 85%9 MEEE BHAT 300 pg/mee] LFZTol
A 10%9 YEEE HAFAUCE MTT assay?] ol 212
AE 29 iR AR BES B FATH 100 pg/md] AE
TolMe tiRol BlWdle 88%9 METUEESS HIOH,
150, 200, 250 X 300 pg/meQ) SEE MeleH ABEFAIXT 212t
58, 40, 24 W 19%9 MEAHo| doltee HAFUCHFig.
1B). ThA ZSE9 M2l Zol4 trypan blue BHOT SHE 2
e} Biaskd AEZEAG Zagiado] ozt A U
A8 WAl Abldel 71013 RO eItk
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Fig. 1. Induction of concentration-dependent cell death in HL-60
cells by water extract of Ailanthus altissima(AAWE). Cells were
incubated for 24 h at 37°C with the 100, 150, 200, 250, and 300 we/m of AAWE.
(A) Cells were harvested into 1.5 m eppendorf tube and resuspended n 1 m PBS
Same volume of triypan blue was then added and gently mixed. After 2 min, cells
were counted using hemacytometer. (B) Cell viability by MTT assay was measured
as described In Materials and Methods. Results were expressed as the means *
SD. of three experiments and presented as a lotal cell numbers (A) or a
percentage of control values (B). (C) and (D} are DNA fragmeniation analysis.
Cells were incubated for 24 h at 37°C with the 100, 150, 200, 250, and 300 s/ mi
of AAWE and incubated for 0 to 24 hours with 300 we/ml Whole cell lysates were
prepared using EBC lysis buffer.

2. BIRERFEE0| HL60 M 30| FeRstd ¥slol nixle &
BREREEE0 &8 HL-60 AEQ Zalo] Z4dh of

F7F MEIAL 71018k AUAE Fotdr] sk AlzE2

i iAol BRERFEEES 50-300 ug/me) AR 5T
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HL-60 w88y M EQ) MEIAl] njxle WEHEY &3

24 A[7F SO AMelslod MEE uidst & HelstA HelE e
AFu|Z o8 AT vlusld WEBIKHCE I A2 iRt
Me HEE] olFE HE7} iRl BRERFEEN &
£ MAZolM HEW R 8719 EEHYE B & UNen,
HMp) o) el e o) DIl ol Hlg) B 7
43I eH M EE 8719 SEHUE I HE o HE &
71ghe o 4 UAATHFig. 2). ClET Bae BRERFEEC]
HL-60 dl22Q] HEg AAMAl7|HA METAE RESE A2

Z 2oin

Fig. 2. Induction of morphologic changes characteristics of apoptosis
by AAWE in HLBO cells. (A) Cells of AAWE-untreated control group: round
and regular shape of cells, (B) AAWE 50 wg/ml treated cells showed to unedrgo
apoptosis I some cells as shown by ther characteristically shrunken and
mensey-fluorescent nucedarrowneads). (C) AAWE 100 we/mi trealed cells
displayed the typical morphology of nucle, (D) AAWE 150 ws/ml treated cefls,
showed more apoptotic cells and exhibited membrane blebbing when compared
with control cells (E) AAWE 200 we/mt trealed cells: most of cells showed
apoplotic shape (F) AAWE 300 we/ml treated cells: all cells were destroyed wilh
apoptotic characterstic.

3. BIBAESEEC] MEIALE FE8F HL-60 AlZollA] PARP
ThelzEl 728 U caspase-3 S0l mixlE g

BE S/ MAEY g o) AZIAL XPEE 59
ofl 843l caspaseol] Q3] 7lrES] o] doLiil rem,
HAAMNA| AL caspase-3 G498 JIHEE 43EHH DNA ¢
H715€ 7121 PARPE H]ZE38l] RB, actin, lamin, fodrin,
presenilin § ClFslct ™. 2 48 S BRAKFEES Mald
of MEZAAE ST HL-60 Mol PARP thlEl 2al orat
I} caspase-3 4 9] g FAKSY] Hdkd FEEES I¥ 37
ol sTEE HElSA 24 AT SO MES ugsiict 7 8

2} 100 pg/mtS) AETollXE 116 kDagl 28§ PARP thild
0] ZA3IP O} 85 kDa 3719 2ol HALS FEHA U
ol 12 £&89 Ml 5571 2848 PARP ol 7ieE
i Bre E718kd 150 pg/m sTollAs 85 kDadl AHE
B4 AT AT w1 FE F7Ee ¢ 4 UANMCHFg. 3).
olzigt Wdoli E uwl PARP ©whiZlo) 7lEG e
caspase-3 89| 71 Q3 A Y shioln BREESFE
E Aelol gt HL-60 MEIA} §glo] doigdg HoFrt

A Ailanthys altissima (ug/ ml
0 100 150 200 250 300
PARP
B C
oo
5 o
i - {
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Fig. 3. (A) Induction of PARP cleavage during apoptosis of HL-60
cells induced by AAWE. Cells were incubated for 24 h at 37 C with the 100,
150, 200, 250, and 300 we/m of AAWE. Whole cell lysates were prepared using
EBC lysis buffer. The samples were resolved on 75% SDS-PAGE gel. transferred
fo nitrocellulose membrane, and the blots were probed for PARP. PARP 115 kDa
and 85 kDa bands (closed and open triangles respectively) are shown (B)
Caspase-3 activation induced by AAWE. The cells were treated with 200 us/ml for
various time, (C) Cell were treated for 24 hours with vanous concentration [ata

represent means=SH of tripiicate expenments

4. EREPEEE0] AZIAE S8 HL-60 AlZol4] Cyclin
D1 % CDK4 chizl eidlo] oix)le Hgd

Cyclin D12 CDK4 Hi= CDK62} Zgkskd M ZF7) ol
E3], GI7lolA S712 HMol=E g skl 583 9gg st
o] chEZE0 U +=FEG Yotr| Al BRARFEEY
=T E 100, 150, 200, 250 & 300 pg/mbE STIAIFIHEA MIE i
QfRlol] MElahod 24417 St M EE v BT Western blot
E4 ZIUEZ cyclin D1 IR E thRTolA HEHA o4%kem,
BRARIEES 5TEE AZS AETAME BEHA %%
T} (Fig. 4). 01218} ZPH= cyclin D1 THIEIQ) wigio) L5 Fo]
Western blot analysis2& HETIX %E ASE Holm, BiRE
KEZEY A 5%ol AEGK child wiid £F0] Z4sked
A e HEP ¢8e BAErh CDKeE D-type cyclinS1 =
BAE FHsK MEF7]9 GI7| Bl ME HEE REBIC}

- =2 i

+72 AN 2 27 HE) 51 5OW 245 pud
A

HEEAEE0] HL-60 ALY AMBE FTAI7)E ABE cyclin

D13} CDK4 Rz 7o) =3bA #M S AMAINOZH MEF7)
£ Qg5 ZEN Rokd Yolge & 4 AUtk
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BES W) -0l F - 2ES - 88Y -

Allanthus _altissima (usg/ ml
0 100 150 200 20 X

Cyciin D1

CDK4

Fig. 4. Expressnon levels of cyclin D1 and CDK4 proteins during
apoptosis of HL-60 cells induced by AAWE. Cells were incubaled for 24
h at 37°C with the 100, 150, 200, 250, and 300 we/ml of AAWE. Whole cell lysates
were prepared using EBC lysts bufter. The samples were resolved on a 11%
SDS-PAGE gel, transferred to a nitrocellulose membrane, and the blots were
probed lor cyclin D1 or CDK4.

Table 1. Effect of AAWE on the cell cycle distribution of HLE0

5 GO/ 5 Gom
ealment 4 0\ orn £ 50 (mean + SD) (mean24_r SD)

control 465¢33 33435 177422

AAWE 50 =/ mi 52643 315429 186425

AAWE 100 ug/ml 59245 292+35 148%2.3

AAWE 200 &/ ml 642453 245£29 119224

AAWE 300 w/ml 69.8+64 17.7+36 98+17
Treatment (260 e/ nl) (megg/flsm (meanst D) (meaenyiw D)

6 hour 485433 344+34 171219

12 hour 527432 325+29 16516

18 hour 585436 253+2.7 12.3+15

24 hour 64553 23.7£25 112423

PWA conten's was measured on flow cytomelry. Results were expressed as the percenta
ge of cell .n GO/G1. S and G2/M phase of totai cells. Data represent mean of three -0
dependent expremednls,

5. ERARSEE0] HZIAE FT6F HL-60 A Zoil4] RB U
E2F1 e d il miAjes F8

RB Chif 12 M2 F7]9] G17|0|A HARIAIR] E2ZF1 et
LI YT cyclin-CDK =&Hol) Q3 914157t =M E2F1€

RrAPSEAI =

A Allanthus altissima (ug/ml)
0 100 150 200 250 300
AN G e s e o -
e WD WP G e Sme

B C

DNA synthesis (% of control}

Uoyuos jo %) simeyuAs YNG

- ™ ra o “ v ] " " i

Concentration (mg/ml) Time(h)

Fig. 5. (A)Decreases of RB and E2F1 protein levels during
apoptosis of HL-60 cells induced by AAWE. Cells were incubated for 24
h at 37°C with the 100. 150, 200, 250, and 300 xe/m of AAWE and incubated for
0 1o 24 hours with 300 w=/ml Whole cell lysates were prepared using EBC lysis
puffer The samples were resolved on a 11% SDS-PAGE gel, transferred to a
nirocellulose membrane, and the blots were probed tor RB or E2F1. (8) ONA
synthesis was measured by the method of [methyl-3H]-thymidine Incorporation
assay. The cells were treated for 24 hours, (C) treated with 200 we/al. Data
represent means*SD of triphcale expenments.

RIS ES

,40
P
b3
2
oE
o

278 E2F12 S7]oll4] DNA Ex”ol Q3 ol %xmz

gHaslel MEZFETIE JYAIZICH oMY AZF7] 28 &
QB SRS Sk FUAEY HeE duPT] sk FR
BEAEE29 ET 2 100, 150, 200, 250 % 300 pg/mZE E7HA
7/HA] HL-60 4 ZE2 uiemixlol 24 A)7F &t Melsioitt
71 23100 pg/meQ My EolAl RB g wid £&2 tia T
o HidlA] Cha 4SRN Cm, FEEQ Nl 557t =%
ThHUZ wisio] Zianigo] AF E7IEE B 4 UAREHFig 5).
E2F19] thilal b2 Western blot analysis®] ZA I, 100 pg/we
9 AsTolAE thRFol) Highkd vhld sio] A9 ZaHA
Qroul, 1 o1&9 Al srolME BRAKFEES ATl &
Tol QEHOZ thtd uisio] HE ZAasdhe dio] LBkt
(Fig. 5). 01243t Z1}= RB ¢l Z9] down-regulation &+ of
F FAIENE Bo F=ot

6. EREHEEEE0) MELAE ST HL-60 HlZolA bel-2,
Bax, caspase-3, P-catenin ™ p219) ThilZ widiol A= FEF
Bel-2= M ZIALE AMATIE FHA0IH, Baxs IL-3 91
Z4 MEolA] cytokine ZEHol AdIM FE== HEANE
KIAIFIEZ B2 FHAS} ddisls JdE8g gkt =2
wild type-p537} ZE¥ HL-60 Al £50] ﬁ*ﬁéﬁi?— Eof
Hoj uhlighs AZITA} Bol-2 2 Baxe} #edgol 9;\'-"7(1
SIRQICY BREFEEES 55 Y A1 AEHCE Hel
o AR AT Bcl-2 & Bax thilZdl diHA Lo Alo]H
WIS 4 QIQITHFig. 6). Ol HL-60 A ES) p53 ZEol olo

mlo

ﬂP;
T

o
£l © @ ﬂ!‘L" S o m¥ ne oy rlo

ped

<)

pad

A

o}, MELA YoluitielE B2 & Bax RAXE RA
4 QY7 WESE IE, BRARFIEEE {&5d

P
10
Hu

HL-60 Al ZIAlIAIE 0] F FHAIY #EM2 gl
HECh 22 @F Aol 25IHE M EUAE sk th
B Eo] A2HQ BEalgl
A S48 EdM AZAME S UlTe ALE LEA AUt
5], caspase-3E= 4B OR HZIUAE Y& 7“054

oglg LSHGIER, EBREAEFEES AHoiE U6
caspase-3 B 0] HIE TAKGIUCE 21 23} caspase-39] %}
A5 Helel 17kDa 2719 BAR0) 55 2 A 9ERLE
S S7188 ¢ 4 JAAUCH EJF Al F LA Hgollk] B
21 20] caspaseE0] 3 2alFIX = E5] caspase-32] 7]
HEA MED L o chilEo] fcateninEQ) 24l 2t thE
RHOo8 FABIACE f-catenin®] BT FF U A7 JEH 2
2 2HE A719] 92 kDa thlZl glo] #AG| EE8BUA 2l
=S o 4= UACKFig. 6). ol HUZ B W) BREKFEE A
Zlol 9 HL-609] MFEIAlollA] ollr] 158 PARP B
beta-catenin THR A1 E90] BAEFAIS caspase-3 49| 7HE FR
3t 24 £9) shlolod caspase B AT 7)Ho) QoA MELL
Al sigo] dolgdg Bo&Ert

8] p212 PCNAQ}F Z§dlkd DNA 2HE A6k,
cyclincdk EgtAol Aelsld ol SEANY g8 QT
A ME F7E FHRATIAL DU E Wadlel Z3ole A2

I
r: HL

Q] caspase familyQ] $A}ZHQ!

gl

S
r
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HL-60 W@y A Z o] M ETAW DRz BIROKY 53

AFEE ACHSICH BRARFEEE 7% HL-60 AlZ£9 /d}jt
DAlollA] p21 TN A HPkd g ol A BRBEKSFE

el &7t 2845, L& Algto] Z4E 11 wsgo] 57}OP
HCHFig. 6). olv BiRFEzl &8 HL-60 M Z A= 240
p219l AE7AT ABEe Yo, I AZVIHE pSs-
independent pathwayoll 23} O]FAX = A

Concentration{ug/ ml ime(h
0 50 150 200 250 300 0 3 6 12 18 24
L L B2 RN L b pp—m— bol-2
T W WY B T | | S S W " Gy S Bax
- e e e | | Sy - aalp W SNy ”Caspase{i
e e . et bt—— T
D21WAF 1

/CIP1

Fig. 6. The changes of expression pattern of bcl-2, Bax, caspase-3,
f-catenin, and p21WAF1/CIP1 related with apoptosis induced by
AAWE according to the concentration and exposure time to AAWE.
Cells were incubated for 24 h at 37°C with the 100, 150, 200. 250. and 300 wg/ml
CAAWE ana roubated o o 24 rows with 300 we/ ml WPO® cen ysaies were
prepared using EBC lysis buffer The samples were resolved on a 11% SDS-PAGE
ge! transferred 10 a nitrocelluiose membrane. and the blots were probed for bel-2.
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