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Effects of Dojeokseungki-tang on the apoptosis of Leukemia Cell

Min Chul Park, Jin Kwon', Han Sol Jeong, Kwang Gyu Lee*

Department of Pathology, College of Oriental Medicine, Woosuk University,
1. Department of Health Administration, Kunjng College

The purpose of this research was to investigate the anticancer effects of Dojeokseungki-tang(DJSKT) on the
various leukemia cell lines. DJSKT treatment suppressed proliferation of cultured-HL60, Jurkat, L1210 cells and
increased apoptosis of cultured-L1210, HL60, Molt4, Jurkat cells. DJSKT treatment induced apoptosis of Jurkat cells
including the morphologic changes such as the "ladder pattern" revealed by agarose gel electrophoresis of DNA in a
dose-dependent manner. Administration of DJSKT induced apoptosis of transplanted-L1210 cells in vivo, and decreased
of mitochondrial transmembrane potential of L1210 and Jurkat cells in vitro. DJSKT treatment reduced the expression
of bel-2 proteins in Jurkat cells and increased ICE, c-myc, p53 mRNA expression in Molt4 cells. In conclusion, these
results suggest that DJSKT might be usefully applied for anti-carcinogenic agent of leukemia
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HFKREC] DIRAARS Apoptosisoll PIXE T

Fo KipEgas dAsicial BUsict ool AAk= ol2igh
BEET, BOHRAI7|H, fiEsdo] e UEE T A
= HRERREB0 o9 AEY & #Rikd dgEE Ao8 o
glo], wigdy Mao] ojm et §HE )RR FHEIAAL QIR
AZ Fele & wWEHA Zo| i apoptosisE a0}
oIst ZuE 710l Bauske Hlolch

o8 > 7

AE 2 g

A8 3= BALB/cAIE 84 (8FH, 202 g)
S CHEARIAAF A Pl ARBR2H, AlIS2 2% 2
2T, 6% 55+5%, 12417 BAU9| ZA5lA] g BEA}

Aslo] AMESE Aler2 RPMI1640 media, fetal bovine
serum(FBS), phosphate buffered saline(PBS), propidium iodide,
ethidium bromide, triton X-100, RNase A, proteinase K,
iodide(DiOC6),
m-chlorophenyl hydrazone(mCICCP), thioglycolate(TG) (Sigma
Co.), anti-rabbit Bcl-2 antibody(Santa cruz Inc.), TEMED, Taq
DNA polymerase, M-MLV reverse transcriptase, Oligo(dT),

3'-dihexyloxacarbocyanine agarose,

PCR marker(Promega), dNTP set(Amersham pharmarcia),
prestained ~ SDS-PAGE sodium  dodecyl
sulfate(Bio-Rad), 71E} A|QF2 EZAIQE 4 M EdjE AlOkS
AIESIHTE  ARBZITEAM e culture  flask(Nunc), 96well
microtiter plate(Costar Co.), inverted microscope(Zeiss), laser
flow cytometer(Coulter, EPICS-XL), ELISA reader(Dynatech,
MR5000), Gel documentation system(Bio-Rad), PCR
system(Perkin Elmer, Gene Amp PCR system 2400) 1 &
centrifuge(VS -15000CF), CO, incubator, freeze dryer, deep
freezer ©& Vision Scientific Co.9] HES ATl

standard,

Table 1. Contents of Dojeokseungki-tang

BEE FEE 2(9)
REEE Paeoniae Radix Rubra 1125
4R Rehmanniae Radix 1875
£XE Rhel Radix et Rhizoma 1195
#E Coptidis Rhizoma 750
%1 Phellodendst Cortex ;gg
= Natni Sulfas :
8 60

3. Aol x|

2 Aol A3 WRAREY THS TEAER Dol £
i om, ALSSE PIES 4Eh SHPE oAl FHEHA
AMRBI I, Mgk 2 B 2120 g)e SFHS 2000 mE 23] 71
F&ETH &, ofFolA] ofHBE rotary evaporatorE &HT THS,

freeze dryerZ BSZAAZXFIY By Ug(¢ER116%)E € &

E4AlollE deldgs, ML dle Hd PBSo EaAlA
ARESIE ERERE 1859 AYTYHES table 1.3} Zrt.

4 75 WEHMES FARIS EH(in vitro)

Aol eFor L1210(mouse leukemia cell line), HL60(human
acute promyelocytic leukemia cell line), Jurkat A3 (human
acute T cell leukemia cell line)E 96 well micro culture plateol]
1x10°%ells/wello] HTE F3lod DJSKT(L, 10, 100 ug/mnt)E
H713E 7, 48 A|7F & 37T CO, wiek7] woilA] st ot
S Y £5 4 A1 "ol 5 ng/ s T2 DPBS-A(pH 7.4)0l} 3|
M MTT 89 20 & Z+ welloll H7}15k1, 0.1 N HClol| %¢1
10% SDS 100 2 S3HAIA 18413} S SHAE RS A5}
ACt 2HEE ZF welldl EZTE ELISA readerE 0| &34 570
mojlAl FHIT hAETY HFFLY vl MEYESES W
EEZ iy

2. DNA fragmentation &% (in vitro)
Achul 23t L1210, HLe0,
lymphoblastic leukemia cell line) % Jurkat MZE 96 well
culture plateo]] 1 x10° cells/wello) T T E MZE A3 U1,
1, 10, 100 pg/meQ) DJSKTE H7151 24 A7 SO vl F5HL ul
olo) 288 &, 7t MEE E61A propidium iodide(P)Z &
A5l sub-G1 peakE FESICE THHSE DNAY ERI2 &
23t AAol 100 xt9 nuclear lysis buffer(50 mM Tris-HCI,
0.5% SDS, 10 mM EDTA, pH 8.0)Z 7}5}1L 4TollA] 10 87+ &
A8 & 16,000 rpmO E 20 £7} A B2l T3, 45AS E
9 A48 FRrt RNase A(20 ng/m) 2 wlE 7150 37°CollA]
1 A7 S i kst & TIA] 20 mg/meS] proteinase KeH(20 mg/ me)
2 WE 715K 37°CollAl 1 Al St uiFSHIL 5 M NaCl 20 pet
isopropyl alcohol 120 & 7}l -20TollA] over nightAlZITH
16,000 rpm@.2 20 7t AL ET|ENA] 4BHE AT T2, TE
buffer 20 ol 318} 1.2% agarose gelol A7 |1gE5E 3 F
ethidium bromide(10 ug/mf) 2 B3} HESIEH DNAE BF
HOZ 2RI5LI gel documentation reader® IFEBFIICY?.

Molt4thuman  acute

3. 80| 0]AIgt L1210 A E9] apoptosis S&(in vivo)

7o)l 5x10%ells/m2 L1210 M EE B2 W) FARS TS
DJSKT(500 mg/kg body weightyE 7 Lt A7 T8 &, 4F
£ ZF BFAA BE40lA L1210 A28 FHREOE #3s1L
NEBQNS ZA|FA] MB(x33], PBS)SH &, 1x10%ells/well
ol FIEE Zt MZE £F, Y4 2el(250g, 1082, 4C)5hIL ARAI
71 N EZEZo) P10 pg/m)E 20 pe/1X10°H E) =T E A
(47T, 3027 B2)8 e SMEZEA{7)(Coulter, EPICS XL;
excitation: 488 nm emission: 620 nm)E& O|&3diA] DNA thH g}
(sub-G1 peak)& HHsINct?.

()

4. Mitochondrial transmembrane potential{ 4 ¥ m) Z&(in vitro)
At wierst L1210 AES} Jurkat AEE 96 well micro
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culture plateo] 1x10%ells/wello] EIT2 F5}d DJSKI(1,
10, 100 pg/me)E B71S &, 24417 EQ) 37°TQ) CO; 7] W)
oll A} uist o2, 21239 M EE eppendorf tubedl] =813l A
AETN(250 g, 10 B)aiA] WA MZREo) DIOC6(R E55T:

40 nM)Z FAUAAH 37TolA] 158 HI3AI TS flow
cytometer(excitation: 488 nm emission: 525 nm)EA]
mitochondrial transmembrane potential(4 ¥ m)E EHBIHS
m, Olul negative controlZA]F  uncoupling agentZA]

carbamoylcyanide m-chlorophenylhydrazone (mCICCP, 50 1 M)
2 Jlsikd BB YUOR SPIECH”.
5.t By 9
iR Jurkat AlEol DJSKTE 1, 10, 100 pg/me =5 &2
48 A7} B9 Xelgt & 5238k PBSE washingdlil lysis
buffer(50 mM Tris-Cl, 150 mM NaCl, 100 pg/mé PMSF, 10 ug/
n¢ leupeptin, 1%NP-40)Z AlR3l 302 71 Lo £ 1S
pipettingCQ = SallAI711 ALMELIE 0183l HEHE I
T+ Bradford reagentE 0}25lo] il alg Haksigl ™, A4
lysate 100 pg/laneE 71ESF 12% SDS PAGE geldl loadings}
Gt Mg sl B Ao thilAEE PVDF membrane@ Z
230 mAolA} 1 A7} &9t transferdid 1L, 5% skim milkE 0]
Glad 4CollA overnight A]7] blockingdit}t. 13} gRl=
anti-rabbit bcl-28 1: 50028 PBSoll 8)4dgled 420l4] 4 Al1ZH
S B¥EA131 1, 2%} A= horseradish peroxidase(HRP)7} 2
&l anti-goat [gGE 1: 100022 PBSoll 3]435kd, A 20fi4] 2
1ZF ¢t ¥kSA1713L ECLE 086l bandE EQIBINCE

. O

Western blot analysis™(in vitro)

>

6. RT-PCR™(in vitro)

DISKTE sTEE A2IQ, 10, 100 wg/ml)3t &, 48 A1} &
QF 37°C4 CO: viRF7] WollA] uieFst Mol M| EZHE] RNAE
22151530t Total RNAE Trizol reagentE 018313100 A&
F)AL0) vhHol #8190k cDNAE M-MLV reverse transcriptase
%} random hexamerE primerZ 01830 H5IN L, Taq
DNA polymeraseE 0]&6}a] Perkin Elmer 2400 thermocycler
oflA] 30 cycle St SE5IHT} 24219 cycle 95TolA] 30 =
7} denaturation A]7] &, 55 CollA] 30 &7} annealing A]7]1L, 7
2CollAl 30 £} extensionAlZAT}. PCR products 1% agarose
gelollA] X719 S56191 1L, ethidium bromide® @4RES Fich
PCRol] AK2¥ primere T}E1 Zr}: ICE sense(5’-AAT GCT
GCT ACA AAA TCT GG-3'), ICE antisense(5-ATC ATC CTC
AAA CTC TTC TG-3'), c-myc sense(5-CGT CTC CAC ACA
TCA GCA CA-3), c-myc antisense(5-CCG CAA CAA GTC
CTC TTC AG-3'), p53 sense(5"-CCT CCT GGC CCC TGT CAT
CT -3), p53 antisense(5-ACA AAC ACG CAC CTC AAA GC -3).

7. EAXE]
EAME]= student’s t-testZ 3131 21, p<0.058 72140}
U= Aeg BEsIct
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4 3
Z2HE HEBEAEY] B4l v|Rl= )

A3} L1210 A E$} HL60, Jurkatd] o) 1, 10, 100 pg
/ml =5 9] DISKTE 48 A7} S0t M2l5kd, MTT assayE Ed
AEZBANEE E88 21, HETE 10%E 3i8E o,
L1210 M) Eoj A= 10, 100 pg/mi & ST FoFollA] 242} 89.5+
11.8%, 57.3%£13.6% 2 ZA1S ISR} FaAMEe 1FEX
Ik, HL60 Al ZollAlE 1, 10, 100 pg/mlQ HE =% EoF
ollA] Z¥2} 952+9.2%, 90.7+£3.7%, 75.9167% % =% SAEHO

1

E B42 9N e, E3] 100 pg/molMe FAdUeE 9
A& VERACE 8 Jurkat Al ZolAe 1, 10 2 100 pg/meQ 2
E 55 EaFolA] 212} 89.1+83%, 73.1+53%, 64.1+£61% 5
BL AEHOZ F41§ AN M, E3] 10, 100 pg/meollA]
= F98UE 9AE BckTable 2, Fig. 1).

Table 2. Effect of DJSKT on the proliferation of cultured L1210,
HL60 and Jurkat leukemia cells

Cell Type
L1210 HL6O Jurkat
DJSKT{ g/ mt)
CONTROL() 10005 100+18 10018
1 1138436 952+92 89.1+83
10 895+118 90.7+37 731453
100 573+ 136 759+6.7 64.1+6.1*

DJSKT(1-100 we/ml) was lreated with cultured L1210, HLEO and Jurkal leukema cells,
and «ncubated for 48 hours, and the cells assayed by MTT method. The OD of each
well was measured at 570 nm with a microplate reader. The dafa represents the mean
+SE of 3 experments. * Significantly different from control group(p<0.05).

Cell prolferation

140

Viabllity(%

N

1 10
Concentration(ug/nt}

n
o
H3

Fig. 1. Effect of DJSKT on the cell viability in cultured various
leukemia cells. DJSKT(1~100 ug/ml) were treated to cultured L1210, HL60 and
Jurkat cells for 48 hours, The cells assayed by MTT method. The OD of each well
was measured at 570 nm with a microplate reader. Each data represents the mean
+SE of 3 experiments. * Significantly different from control group(p{0.05).

2. 15 R WA Z ) apoptosiso]] iX|= G

ATHul QF8F HL60, Moltd B Jurkat Ml EQ} L12104 o] 0.1,
1, 10, 100 pg/mt =T9 DISKTE 214417 E¢F Azlskd
apoptosisE £E3 A1}, STIEXH2Z apoptosisE 7 L3IN
o E7]| Jurkat MZEol tigt @37} 71a Eck(Table 3).
HL60A) Eol| A= TR T0] 221+1.9%01E] HI8} A& FolAl=
22t 274%24%, 302129%, 3471t40%, 369132%F

i e |



ERRABO BAMRS Apoptosisoll n)X1= B

apoptosis& FEOIRHCM, 1, 10, 100 ug/m STl FAH
2 B3k Moltd Zoll A& th £740] 18.7+1.3%Q14] vla) A8
oAM= 2472 19.6+£1.9%, 22.9+2.3%, 321+3.7%, 374+£31% %2
apoptosisE F T o130, 5] 10, 100 g/ nl T TolA 9
A2 HArh Jurkatdl ZoAl= tfaTo] 23.8+124%010 nlsh
2}z} 311%3.0%, 406%3.6%, 459+41%, 573147%E2
apoptosisE ST EFHOT FEsIR LM, 1, 10, 100 pg/mt &
Tl FO8E BHC) 3 L1210 EollAl & thRFo] 21.3
£21%Q1d] Hl&) Adtollils 242} 265+33%, 357+3.1%,
37.3£3.9%, 41.6+52%%F apoptosisE FLBIR 2, 1, 10, 100
pg/ml STl FYHEUA apoptosisE EXISIHCEH

Table 3. Effect of DJSKT on the apoptosis of cultured-HLE0, Molt4,
Jurkat and L1210 leukemia cells

Celt Type
HL60 Molt4 Jurkat L1210
DJSKT g/ ml

CONTROL(-) 21+19 187413 238+24 213421
01 2714x24 19619 31.1£30 265+33
1 302429 29+23 406+36" BT
10 7400 RALIT YA I13£39
100 369432 374£31 573470 416452

DJSKT(0.1-100 we/ml) was trealed to cultured HLB0, Molld, Jurkat and L1210 leukemia
cells, and :ncubated for 24 hours, and then cells were collected and the sub-G1 peak
was measured by a flow cylometer stanng wth propidum iwodde. The data represents
the mean=SE of 3 experments. % Sgnificantly different from controt group(p¢0.05),

3. DNA fragmentationol 0|X]= F 3

At S} Jurkat M) 3Zof 1, 10, 100 pg/mé =59 DJSKTE
48417 EQF Mzlgt & DNAE FE3)IL agarose gel AollA] A
71B &SI DNA Tl 518 BEBIICE Fig. 20l4] Wi wih 2
o] DJSKT2Z HzZI¥ MZEZY genomic DNAZ} 1 pg/mé(lane 3),
10 pg/mé(lane 2), 100 gg/mi(lane 1)Q) LA BT Tl 3% o

NEE JFL 7 UAACk

Fig. 2. Internucleosomal DNA fragmentation in Jurkat cells. Agarose
gel electrophoresis of DNA extracted from untreated cells(control, lane 4) and celis
treaded with tug/ml (lane 3), 10ug/mt (lane 2), or 100ue/ml (lane 1) DJSKT for
48 hours. DNA was stained with ethidum bromide after electrophoresis on a 1%
agarose gel and then visualized under gel documentary system. Oligonucleosome-
sized DNA fragmentation can be clearly seen in DJSKT-treated cells.

4. B7Zhl oAl L1210 M29] apoptosisol] BIXl& S

W7 o) EHAHZFO! L1210 MZE 479 F2ol o}
SHI DJSKTE 7 97t 27 Bdi$) tig 5ol o]4lg L1210
HNEE #8810 sub-Gl peakE FETH A, XL 109+
21%91tll Hisle DJSKTE T3l TolAle 41.714.4%F &
Zholl o]Algt L1210 M Z Y apoptosisZ} SREHH EXHAUCH
(Table 4, Fig. 3).

Table 4. Effect of DJSKT on the apoptosis of transplanted L1210
leukemia cells

Cell Type
DJSKT{ue /) L1210
CONTROL() 109421
DJSKT 474440

L1210 leukemia cells transplanted to peritoneal cavity of BALB/C mouse. DJSKT(500 mg
/kg) was administered po. once a day for 7 days. Transplanted-L1210 cells were
collected from pertoneal cawity and sub-Gi peak was measured by a flow cytometer
staning with propidium todide. * Significantly different from control group(p<0.05).

Apoptosis of transplanted- L1210 in vivo

Sub-G1peak (%)
»
4

CON DISKT

Fig. 3. Effect of DJSKT on the apoptosis of transplanted-L1210
leukemia cells.

5. WiEH A Z 9] mitochondrial transmembrane potential( 4 ¥ 'm)
o] oixle &%

A ZAPZY Q5= V8 5, mitochondria®l swellingo] &
olLl7l A tiA oA mitochondrial transmembrane potential( 4
rm)9 #ZArt AdEe] dojdrie BUE ERISK] flsl
L1210 X Jurkat Al3E siFAo) 1~100 xg/mie] DISKTE &7}l
4| apoptosis7} REEIAUE woll 4¥me] #47t doju Ue
AE BESITHTable 5).

Table 5. Effect of DJSKT on the mitochondrial transmembrane
potential( 4 ¥m) of cultured-L1210 or Jurkat leukemia cells

DJSKT Mitochondrial transmembrane potential (%)
(/) L1210 cell Jurkal cell
CONTROL(-) 771£46 80.7+55
1 69.6£5.1 73552
10 56.7+59" 508+4.7
100 445+3.7" 4132

DJSKT(1-100 ws/ml) was Weated to cultured L1210 or Jurkat cells and incubated for 48
hours, and then cells were collected and the 4 ¥m was measured by a laser flow
cytometer staining with DIOC6 (40nM). The data represents the mean + SE of 3
expernments. * Significantly different from control group(p<0.05).
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1 A3} L1210 Al ZollAlE 10 2 100 pg/ml sTTolA] ol
ZF 7o) Bla 222 56.7+59%, 44.5+37%2 A¥m7} FAHU
A 248191, Jurkat AlZoATE 10 & 100 gg/mt SETIM
thEoll Hia) ZH2} 50.8+4.7%, 411£32%82 4¥m7t F94
UA st

6. DJSKToll 213} bel-2 THRZ wlsl Ry

DJSKTEZ ST 48 2|7t EQF A2l Jurkat A ZollA
bel-2 THH R w3l 2 BASHILAL Western blottingS A1SIICH
7} EEEE A2iS M EolA &S chld e YDl 100 pe
/laneS 7)1ECZ 12% SDS PAGE geloll loadingdl®irt o] &
PVDF membraneoi] transferd} i, 1 X & 2 A EH 2 ¥HE4]
720m, band= ECLE ZRIBIRCE Immuno blotting 2 ¥HFig.
4), 557} £7Y84E apoptosisE ARMAIF)E bel-20HH o] 2

o] Z4EE AS BEE & AN

Fig. 4. Western blot analysis for bcl-2 protein. Western biot analysis
showing the expression of belk2 in Jurkat cefls cultured in medium various
concentration of DJSKT extract for 48 hours. Proteins were isolated from cells
treated with 1 wg/ml (lane 1), 10 we/m (lane 2), 100 w/ml (lane 3) of DJSKT.
Also shown for comparison is the level of Bel-2 expression. Cell proteins were
isolated and Western blot analysis using a specific polyclonal anti-human bcl-2
antibody was performed as described in Sect. #i. 9.

7. RT-PCRol| 9J8} ICE, c-myc, p53 mRNAQ| 2i3iQkat

DISKTE =THE Foighi 48 ARE S sl Moltdhll
oA} RNAZ £Z3} & (DNAE 8M5l0d PCRE AJSIRAIL, 1%
agarose gelollAl H71g &6t ZilFig. 5), tHET(lane 1ol 815k
A8 F(lane 2, 3, 4)ollA] apoptosis F# FHAR] ICE, c-myc, pS3
o] mRNA wglo] Aets oz E715l1 USS FEGINIC

ICE

p53

M 1 2 3 4

Fig. 5. Expression of apoptosis-related genes(ICE, c-myc, p53).
Treatment of DJSKT for 48 hours leads to increase the expression of ICE and
c-myc and p53 in Molt4 cells in a dose dependant manner. Poly(A")JRNA isolated
from untreated celis(control, lane 1) and cells treated with 1 wg/ml (lane 2), 10 &/
ml (ane 3), or 100 wm/ml (ane 4) of DJSKT for 48hours.
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HARRFEOl AMAMIEY Apoptosisoll BjX|= &1}

FREE 59 Rk BERER, BENE 240 UaE
B 59 HKE®KOZ KRS BASL UK. HREEBS
TR ol $EE NUOE BEER, FZRE £RE
B METRRE, BEBE o 2QItii Z7IEHAUC ol @R &
TS Rt KEC] S R /MBS #o) BEslo] /NME
A0l UL wh AlEdle YR KIRE EdlA dll BRE
oo KEEE 2BAI71E a801 Utk 2 d8olAE DJSKTY
gorgne BES] A5 L1210, HL60, Moltd, Jurkat M EE
o] wgEwMZel thgt ZAHES, sub-Gl peak, DNA
fragmentation, mitochondrial transmembrane potential{4 ¥ m)
E€ &EE3 oF2E] apoptosis®} BEFE FHAQ! ICE, c-myc,
p3359 mRNA wslg HIA} RT-PCRE AYEOZHN oEd
WY AEFoll t$ apoptosis FINE AT HIUYCL.

DJSKTE &E2 Z Aelgt HL60, Moltd, Jurkat, L1210 AL
o PI @4 g 3t & FAZEMI|E ol8519 sub-Gl peakE &
Yot 29 2E SFY MM 5EYEFQ] apoptosis F-E
W7} BEER O T F human acute T cell leukemia cell line
Q1 Jurkat A 3ol ci$t GV FE2ARCE olol DISKTE 5%8
E Azl Jurkat 4| £9] DNAS F&6lo agarose geldollA]
71¥9 &S 23 RE 5% AeldolA DNAY ladderingg #&
& 4= UUCE EFH in vivodt AF 9] MEHE A EZFQ] L1210M E
E 479 2740 0]Al5l1 DJSKTE 7 47 EF Fod v
EZol ojAlE L1210MZE 48510 sub-Gl peakE £FT 4
I, dET] Hlgld HMelFEolA FZoll o]Alsh L12104|£9)]
apoptosis7t X 3HH EXEACL

Z|Zoll= apoptosisE F L& 2HEY glucocorticoidsol] T &
B BdAE) d@ETgolA] el ®Er Azt @
mitochondrial transmenbrane potential( 4 ¥ m)9} Zt47} &
Qw9 4rme Zae 2 tigdt K=ol th) neuron”,
fibroblast™®<) apoptosisollA] guiyog FEFCIL BUFHA
C}h, 4¥me rhodamin 123; 5,5, 6,6'-tetrachloro-1,1°, 3,3'-
tetradthylbenzimidazolcarbocyanine(JC-1);3,3" dihexyloxacaboc-
yanine iodide [DIOC6(3)]34 Z& H&liof sl A FFol
HEd ol gEsiE " A AYRsy EFHE
mitochondrialth 2 A2)ElE S40] Y™™, =2 QEolA] L1210
9 JurkatM|E iAol 1~100 pg/méQ] DJSKTE H7iskd
apoptosis7t FEERE mol 4¥m9 ZrA7t dojul AEA
E HES 23 L1210ME U Jurkatd] 2 SYSIAH thEZo] Y]
glod 10 % 100 ug/ =T 9 DISKTHE7ERolA 4 Fmrt {94
A 24 A BEE & AUt

ApoptosisE ZEcH= EAMIESHEQ) 7)Mol tig B2 F
E7} Caenorhabditis elegans®] ®TFERE U™, C
elegans®] ¥ TFEoIA 1090709 AE F 13174 AZ7}
apoptosisIHE O & AAEIRET o] EE Al FHxle] g8l £
o} w, CED3, CED4, CED97} Z170)1cy™™). CED33} CED4
= apoptosis® Y O7)& §AXI0] L CEDIE apoptosisE A4l
Sh= #dXlolrt. CED3 |HEAE Z2der di ZRFI
cystein protease! ICES} SUslh= AMlo] whEIZTI.

Miura® 52 Rat-1 fibroblastoll 4] ICESQ} CED30] FU3IEIS
o apoptosisE FELEE SHIINCE AFYFAAR] cmyck
apoptosis®] Zxloll 1o} g REE EHYIC) o] ARG HE
2 HEARIAIZ EAE F 2 MESAE fE sk v, SFIAL
7} & AL apoptosisE OF7 SNV, E B ZSUFVAIY F
UAK FHIRES] 4HEO] apoptosisE REGH=Hl Hoidl=H,
1 5 ZYAUAFTAXR] p532 DNAY elE 7adlil DNA
7} EHEIJE FAL AEFVE FINFE ZEAZ gl
cyclin-dependent kinases®} Q14}31E TlORRE p21 9] wiHd
S REAYCEN AZFIIE YA S o)FA NEF)
7t BHT defolire DNAST 7180 EdslsElerl, vy
DNAY &7} 4uiglH =W p532 apoptosisE 7.8k bax
€ JukSAlF) 1, & apoptosis EHEE ShE bel-2wAE A4
Z1OEH apoptosisE OF7 IS, A EY YZFolA EAH
oF Fawl= 14 QA 180 GRSl [AE Qe 1
ZE717} #1E™ bel-2i= apoptosisd] ZHoll oA EQ8 AR
22 @yitt®?. o] Ll zlo] B apoptosisE QAL
oM WHHMEE CIYS A EEY BEYZRE YokdA
o 2 @FolAl 48 A7+ B¢t DISKTE sEEE Held
Jurkat M| ZoA] THREIS Z &35l Western blot analysisE &
3 bel-2 ThAZIO] WHQAAS TES By, 55Tt oM EE
bel-2thiZ ) W ert Zadt RE BAY 4 UUTCE EIL
Molt4 Al Z o} DJSKTE 48 A|7H5Q 1 ug/me, 10 pg/me, 100 pg/
m SEE Aelslo] RT-PCRE Al@SH B3} ICE, c-myc, p53<)
mRNA g3i0] HUEO g F715 A ERIE 4 AT

0]49) W8S S85IH, DKSKT Jurkat A X E H|%$ o
2 559 wgy AN Xol apoptosisE FEISIGCE oFE Ci)
3t BEEAEE Ol 2 UEY g8 ISUsidle 2EdHTL
gosictn AIEECh
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