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Agueous Root Extract of Ailanthus altissima Extract Induced Apoptosis
in K662 Human Leukemia Cells
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An increasing number of natural occurring chemical compounds have been identified to be potent in the
treatment of various human diseases including cancer. Many of these substances are found in oriental herbs or plants.
Recently, some chemopreventive extracts of herbs or plants have been shown to be anti-tumorigenic. Mixed extract
of herbs or plants might contain different chemopreventive or chemotherapeutic effects. It is therefore very attractive
and important to identify combination effects of mixed extract of herbs or plants. This study was designed to further
investigate the anti-tumor effects of extracts of the aqueous root extract of Ailanthus altissima (REA) elucidate the
potential mechanisms using an in vitro system. We found that the extracts of REA was able to induce cell cycle arrest
at G1 phase and induce apoptosis in K562 cells in a time-dependent manner. During induction of apoptosis is
accompanied by the cleavage of PARP and DNA fragmentation. The mechanisms mediated through down-regulation
of bcl-2 protein and cleavage of caspase-3 in human leukemia HL-60 cells. Our results suggest that REA induces
apoptosis in human leukaemic cell lines K562 and HL60
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1. Cell culture

K562 MEZF (human chronic myelogenous leukemia cell
line)©} HL-604]Z£% (human acute promyelogenous leukemia
cell line)i= RPMI-1640 (GibcoBRL, Grand Island, NY, USA) tf
Al 10% fetal bovine serum (FBS, GibcoBRL)Y 10 mL/LQ)
antibiotic-antimycotic (GibcoBRL)Z R 71543 3x10°/mL M Z9)
WEE FASHEA 37T, 5% CO; incubatorol| 4] WLSIALY. 2
HTollA AISE MTUElE B8 59 1 Y28 FEUch

2. MTT assay

96-well plateo]] 2x10* cells/well AT WEF 100uLH =
Bk 37 C, 5 % COp AMIZEsE71olAT 12 A]7} O]4F M ZE ¢F
A aAlzdt CoCly, DFX(desferrioxamine), 12]1 REAZ &
ATISIL 16 Al7F EQF it &  CeliTiter 96® Non
Radioactive Cell Proliferation Assay kit (Promega, Madison,
WI, USA)Q] dye solutiong 15 uL/well® H71510L 4 A7} U
BrSA174C) Stop solution 100 pL/wellS Bil 1 A17F ¥ 570
nm BN EBEE SR

3. Cell Cycle Analysis
1x10°/ml MZO] WEE Swidla QP alA]
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£ He)5KAC) 16 Al7} & PBSE $2AI5}1L 75% ice-cold ethanol
(EtOH)ollA] 24 A7} 838 NZE 2,000 rpmoflA] 3271 24
2olsie 4ENUS AM7SIA, RNase A (100 pg/mL)E EHRst
propidium iodide (PI : 50 pg/mL of 0.1% NP-40)&% 1 mLoj
SERSH 2, 47 9] YAolA] 3027 HEEAIZCE. Sk 7F M
9] DNA &=2 flow cytometer (Becton Dickinson, FACS
Calibur, France)Z 2A13IQJCHPI detect : Wbzt 488 nm, &

Zu}a 585 nm).

4. Western blot analysis

AEZE ice-cold PBSE 33 Aot th& lysis buffer (
protease inhibitor cocktail tablets (Roche, Germany) 1 tablet/50
mL TNES buffer (1 M Tris-HCl, pH 74, 1 % NP-40, 05 M
EDTA, 5 M NaCl))E 100uLA #H7isled phild g £&9) 01e
4 C, 12,000rpmoi A} 1027+ 9141 E2] (VS 15000CF, Vision
Scientific Co., LTD, Korea) 8l 4&H8S 4Tt BCA protein
assay kit (Pierce, Rockford, IL, Korea)= M&sl1 E9Et0} o
BZ (50ug)S sodium dodecyl sulfate-polyacryl amide gel
electrophoresis  (SDS-PAGE)E  H2lgt £, nitrocellulose
membrane (NC)of transferd}@ict. ©] NCE 5% non-fat dry
milkE §H=-8} Tris buffered saline-Tween (10 mM Tris-HCl pH
74, 01 M Nacl, 0.1% Tween 20)2. 2 30827} B}SA|A 11 E0]1H
A St EFSH S AeSt & PARP, bel-2, caspase 301 TH
o GG BHEA17) T, 7t el Eol thek 241 SRIQ1 anti-mouse
IgG == anti-rabbit IgG A2 212} 1 A17H) dEEA)ZAch 2
¥R Ajolol] TBS-TR 1024 33, 302 5ot £HBkEh. oloix]
7} g0l thal e thR A band: enhanced chemiluminescence

(ECL) detection B O Z 201691

5. DNA fragmentation analysis
Aol lysis buffer (1% NP-40, 20mM EDTA, 50mM
Tris-HCl pH 7.5)2 100 x4 H75ld 4TolA] 5871 ¥134)7]

5 9y 2elslel Y598 Relsiinh 2ele g5l 1%

o>

SDSS} RNase AZ @I 56TollA F A7 9127
Proteinase K& 50 p¢ H7Fsld THA] 37CollA dHEA|ZiTC) vl
¥ DNAd] 3 M sodium acetate (pH5.2)x} 100% EtOH 7}
47T, 12,000 rpmol[4] 15827} 94 Halsly) AENS #A5HL
1X tris-EDTA buffer (TE buffer)& Y1l Agarose gelo
loading(50V)g} %. etidium bromide (EtBR)ol|l B}2A]71 & UV
SloflA] E0IBIAL.
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6. DNA staining

HE1x10° cells)E PBSE A W %
(Shandon, UK)E 01835k slide glassof] H
8314171 4% paraformaldehyde (pH 7.8) 2
Hotal PBSE  4Algh ChZ2 DNAol ZAglcke 4okl
4,6-diamidino- 2-phenylindole (DAPEM O & 5571 H4isl9
Tl g% oio] woke Sasin|d (Zeiss Jenaval-GTF-PA,

ASF &, cytospin
A7) THe PBSoll
2o 1087 1
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Fig. 1. Cell viability of K562 cells and HL60 cells after exposure of

REA. Both cell ines were treated with REA (200 ug/mL) for 16 h and the number
of viable cells was examined by MTT assay.
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Fig. 2. FACS analysis of K562 cells and HL60 cells stained with PI.
K562 cells and HLEO cells were treated with REA (200 wg/mb) for 16 h.
(M1=apoptosis)

altissima (REA))Q] Azjoll Q)8 K562 A 29} HLEOM 23] BEE
2 201571 MTT assay2 $HSICE ME HEES REA0)
Qg Al B JEHOZ AASIECHFig. 1.). REAo] ot
apoptosis H|E2 201817 Qo A2 7] BAg HsIct
REA A7) & 164]710] AisIHE uf K562 Al EolA1=19.52% 1
o)1 HL-604) oAl = 30.08%2) apoptosis7} Lojwirh (Fig. 2.).
apoptosis®} THAE ANoHY TFEY W FHe
Western blot analysis® 2445 = Z1} REAY il 2Ja)
apoptosis®] whole marker@] PARP ©hHZOY Ea7} dojwt
T}.(Fig. 3.).
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Fig. 3. Western blot analysis of poly (ADP-ribose) polymerase

300 REA (ug/mL. 16h)

(PARP) cleavage in K562 cells and HLE0 cells.(A) Time-dependent effect
of REA on the expressing of PARP in K562 cells and HL-60 cells. K562 celis and
HL-60 cells were exposed to 200 wg/mL of REA for indicated time. (B)
Dose-dependent effect of REA on the expressing of PARP in K562 cells and HL-60
cells. K562 cells and HL-60 cells were exposed 10 REA for 16h.
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Fig. 4. Expression of bcl-2 in HL60 cells. Time-dependent effect of REA

on the expressing of Bel-2 In HLEO cells. HL-60 cells were exposed to 200 pg/mL
of REA for indicated time.

Caspase-3&= A 27} AFEIEE #e o €435 o
B2l §4 B9 shIln] HL60 M FEolA] FZuialo] 98 1
Aol Z71E Rk (Fig 5.). K562 M ZollME 22 HEE 4
KoLl olE B9 wElg E0IE 4= QIirh
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- Celaved Caspase-3

’6‘6 K.
Fig. 5. Expresston of caspase-3 in HLBO cells. Time- dependent effect

of REA on the expressing of Caspasge-3 i HLGG cells. HL-60 cells were exposed
0 200 ng/mL of REA for inthcated tme.

REAS] DNA&ANE FF617] ohA] DNA frgmentation
analysis® & 7} DNA staining 48 g TY3ICt. REAZ K562
AMEQ HLeOM Zo) 747F FMElaled 16A17F A3 & DNA
fragmentatxonol SEEACh(Fig. 6). I213 REAE XElsid
DAPI g4 & E¢l 9] morphologyE B0k A1} 16117 &
R (Fig. 7.).
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Fig. 6. DNA fragmentation analysis. Agarose gel electrophoresis of DNA

extracted from K562 cells and HLE0 celis treated with REA (200 ug/mL) for 16 h.
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Fig. 7. Induction of apoptosis by REA in K562 celis and HL80 celis.
K562 cells and HL6EO cells were treated with REA (200 ng/mL) for 16 h. Fluorescent
microscopy of cells stained with DAPL
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