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Effect of Chungjokupye-tang on the Anti-cancer Property

Min Chuf Park, Han Sol Jeong, Kwang Gyu Lee*

Department of Pathology, College of Oriental Medicine, Woosuk University

The purpose of this research was to investigate the effects of Chungjokupye-tang(CJKPT) on the
anti-carcinogenic action. The cell viability of mouse splenocytes and thymocytes were enhanced by the addition of
CJKPT. CJKPT were increased of splenic and thymic T lymphocytes, such as Ty cells were markedly increased by
the treatment of CJKPT in vivo. CJKPT treatment induced the apoptotic cell death of Jurkat and HL60 leukemia cells.
CJKPT reduced mitochondrial transmembrane potential and increased the expression of ICE, c-myc and p53 gene in
Moit-4cells dose dependant manner. These results suggest that CJKPT have an anti-carcinogenic action via

immunoregulatory mechanism.

Key words : Chungjokupye-tang(;& 14 jt;8), mitochondrial transmenbrane potential, ICE, c-myc, p53
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olol MKz EEKATROl T, BYZT 9 £Q HAMZ
&4 3} Jurkat, Molt-4 BHEH AN L F9] A Zof v]Rj= FHE
BET 23 RS ZAE GWlol RAsHE Hiolch

A R Uy

1) & 4 WEHMEF

2 Mgl I8¢ npRAE BALB/cAHE 48 7, 18+2
8)e, BF= SDAES SHBFH, 15010 g)e HSHBESE
(FlA FANA AR, A2 B 22£2T, &% 55+
5%, dark/light(12 AIZHZE71 SHllA] ALY pelletAtg5 S} E2 A}
7 HFSILE SINC Ale; MEFZEME SHZFSY
(KCLB)olA] S Jurkat (human acute T cell leukemia cell
line)A| 2, HL60(human acute promyelocytic leukemia cell line)
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3l Molt4 (human acute lymphoblastic leukemia cell line)
STt
Alok B 717
A8lo] AMR3E AJOFS RPMI1640 media, fetal bovine
serum(FBS), Hank’s balanced salt solution(HBSS), phosphate
buffered saline(PBS), propidium iodide(Pl), percoll, Ca¥-Locke
solution, anti-murine IFN-y antibody, anti-murine IL-4
antibody(Pharmingen Co.), anti-rabbit Bcl-2 antibody(Santa
cruz Inc), TEMED, Taq DNA polymerase, M-MLV reverse
transcriptase,  Oligo(dT), PCR marker(Promega), dNTP
set(Amersham pharmarcia), PE conjugated anti-mouse CD4,
B220 antibody, FITC conjugated anti-mouse CD8, Thy-1
antibody(Caltag), 71E} A2 EFA|Q L A ZuRAE A4S
ABSIEE).  Al87 4B flask(Nunc), 96well
microplate(Costar), micrometer (Mitutoyo), inverted microscope
(Zeiss), ELISA reader(Dynatech, MR5000), laser flow cytometer
(Coulter, EPICS-XL), centrifuge (VS-15000CF), CO; incubator,
freeze dryer &(Vision Scientific Co)& A}E3ICt
3) Y ZA

2 dglol AIST MREMEY MU rErRe, Mol
TOINCH, AL G2 PATGh ShtEdolA FHd
A ARSI, XY 282775 g)e EFS 360 ME 23] 7}
g F&c &, JN8iA] AU E rotary evaporatorE E&E¢ T}
g, freeze dryer® &7 X5l 2L 18 g(3]+8 205%)E ¢
o] SEdgAldle Yelalgs, AZugEols At PBSol &
ShAIA ARSI HBEES 130 52l E widsid F+%
o{(500 mg/ke)SIRACH 17 St v FAZ Aol SRIH
FOBITE FRKHE 1859 AYTHNES table 1.3} LT}
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Table 1. Contents of Chungjokupye-tang

BED K] 3 _{{4)]
_E Mori Folium 11.25
o Gypsum Fibrosum 8.375
HE Glycyrrhizae Radix 375
AE Ginseng Radix 2625

R Sesami Semen Nigrum 37

B Asini Gelatinum 30

EIsE S Liriopis Tuber 45
s Armeniacae Amarum Semen 2625

HADSE Eriobolryae Folium 30
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1) v]& U SHMEY BA¥E EF (in vitro)

YFE 45 g7A1A HIZ L Mg FEst v, 2 A=
HQHS ZAEK 1x 10%ells/wello] HITE MESE RHFH
I H|EHME BFHol= lipopolysaccharide(5 pg/me), EBXME
Bodol= Con A(0S5 ug/n)E A7ISHL of7lol CJKPT(1~100
e/ n)E 715ld 48 A17d BQF 37TQ CO; BiRF1(5%-CO
95%-air) LHollA] WHQFSIALE. v S1 4 A7 Holl 5 mg/mEE
& DPBS-A(pH 7.4)oll 314% MTTEY 20 (& Zt wello] H7}

3t1, 0.1 N HCloll 591 10% SDS 100 s E S3AIA 18 A1 &
Qb SuXZ WS AUSIACEL WME L welld] EBES
ELISA readerE o831 570 mollAl 58 & ixF9 &
To Himsld MEIBESS HEST LB
2) vl W SUY =9 ot Ml % (subpopulation) 58

Foll 78 S CIKPT(500 mg/kg)E &7 Tt tis Y
FAE dF g IA vE D HE HET £, 0lF " 44
T BQNG ZAMSIL 1x10°M E /wello]l PE/FITC conjugated-
anti mouse B220 antibody % FITC conjugated-anti mouse
Thy-1 THEEYA 2} PE-anti CD4/FITC-anti CD8 THEEEA
(1:20 dilution)2 ©|5 G5l 4CoA] 3083 ¥kSAI7IL
laser flow cytometer (excitation:488 nm. emission: 525
nm-FITC, 575 nm-PE)E 0|&3dlo] 2} MlZ £9] lymphocyte)
oIS EFBIRTH.
3) SRBColl thdt HE+ S A7HHA) &5

47 8u2lE 17T 3l HaQl ™ol wiz} 1x 1071/
AF O] SRBCE EZFAI5K] HHE R X](immunization)dhil 1Y
13|14 CJKPT(500 mg/kg)E 7t AT TS Ch3, 8Yxio] 4
Fg T4l MBS HAETI(3,000 rpm, 10 B)3iA] EHEE
228} &, 56 TollA] 30 £7} incubationdli4] BRI A&A|ZACY.
UAFE microtitration tray9] z+2}9] wellol] 41719 €& g Ql4t
QEN(pH 7.4) O F 20u) 5413} T} 24 TAE S W 20
@S 05% SRBC 2HMY 50 wE Fghsld 37C, 5% CO;
incubatorofl A} 1417} St uikSt &, AEFSHE Yoy €8
9] FN8MSE ST A7Hlog)Z BESKICH
4) Jurkat¥| 9] g =5

AHIN S Jurkatd| 9] MERFNAS ZAH(1x10° cells/
well)3t1 DJSKT(1~100 ug/m)S 715k 48A17F &QF 37C<]
COz HRY71(5%-COy, 95%-air) WHollA] HRIBISICE i) BT 44]
7+ Aol 5 ng/misTE DPBS-A(pH 7.4)0]l 54%E MTTEXH 20
WS 2t welloll 71511, 0.1 N HClol =01 10% SDS 100 ut=
HAIA 18 A3t S LUK E Wg AFASINT). 2hlg Z}
welld] FZTE ELISA reader& O|8814] 570 molA] S8
F AT 3T Husle MEYEEZ WEERE o)
1=
5) Flow cytometercl] Qjgt sEHA £ 9] apoptosis S5

Nicoletti 59 WH™oz Ay 5 JurkatZ o
HL60M Zol] 0.1, 1, 10 L 100 pg/meQ] CJKPTE H7F5H &, 244]
THH 48A17F BQ ulieR ThE, MEE 8, MFE (%33, 1,500
rpm, 5&)8t &, ATAIZ] AZEE 0] P10 pg/ml)E 20 p#0/1%
10%ells®] SEE G4 (€, 3027 22)8 T flow
cytometer (Coulter, EPICS XL; excitation: 488 nm emission: 620
nm)E 0| &dlA] DNA fragmentation (sub-G1 peak)E &l
T} ©3igld DNAY 012 41719 HAlol 100 109 nuclear
lysis buffer (50 mM Tris-HCl, 0.5% SDS, 10 mM EDTA, pH
8.0)E 7I5H1L 4TollA 10 7 YA[SH %, 16,000 rpmOE 20 &
2 GAREIS THS 4598 WE ATl FTCh RNase
A(20 mg/me) 2 & 7150 37°TOllA] 1413 iRt = THA] 20 mg/
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ne9] proteinase KH 2 u& 718ld 37°CollA] 14|17} wieka}la of
7ol 5BM NaCl 20 49} isopropyl alcohol 120 wWE 718l -20 T
oflA] over nightA17]1 16,000 rpm@ & 20 27} Y41 22514
HEHE HAHS thS TE buffer 20 peoll 8315103 1.2% agarose
gel 7198 & (minigel: Mupid-1I, 50V, 2 X|7HE 4] ethidium
bromide(10 xg/ml)E HATH ohS T 3lE DNAS HAEHoZ
0131l gel documentation reader® THEFIGCIY,
6) Mitochondrial transmembrane potential( 4 ¥'m) =&

AthulF S9Q1 JurkatA) Zof 1, 10 & 100 g/ m8 CJKPTE
710 &, 48417 S sl The, AEE $asl AE(X3
3], 1,500 rpm, 58)3} &, 1x10%ells/wello] HTE MZE =8
A 4212508 102)5HL RAFAI AE2Eol DIOCKE
SEE: 40nM)E HMAIA 37CollA] 1587 2124171 THS laser
flow cytometer (excitation: 488 nm emission: 525 nm)ollA]
mitochondrial transmembrane potential( 4 ¥ m)& Z& 3131,
7) RT-PCRol| &g} ICE, c-myc, p53 mRNAQ| W3 (in vitro)

CKPTE SEEZE AHel(l, 10, 100 gg/m)3 &, 48 A7 &
Q37T CO; BiY7] WollAl uiQISE Molt-4 4| ZZHE| RNA
€ 2213I2r) Total RNAE Trizol reagentE 0] 831300 A
Z3Ate] ol FSINCh  DNAE  M-MLV  reverse
transcriptase®} random hexamerE primer2 0] 25l 519
i, Taq DNA polymeraseZ ©]85}] Perkin Elmer 2400
thermocyclerofl 4] 30 cycle SQ} EEZ3I9rt 23219 cycle2 9
5ColA 30 &7 denaturation AJ7l &, 55CojA] 30 X7}
annealing A|7]1L, 72°CollA] 30 %7} extensionA]Zichk PCR
product= 1% agarose gelolA] W7 |1GESIH T, ethidium
bromideZ @44 SIITHY. PCRo) AFRE primers T} T 7
C}: ICE sense(5'-AAT GCT GCT ACA AAA TCT GG-3'), ICE
antisense(5'-ATC ATC CTC AAA CTC TTIC TG-3), c-myc
sense(5'-CGT CTC CAC ACA TCA GCA CA-3), c-myc
antisense(5'-CCG CAA CAA GTC CTC TIC AG-3), p53
sense(5-CCT CCT GGC CCC TGT CAT CT -3), p53
antisense(5’'-ACA AAC ACG CAC CTC AAA GC -3).
8) SAAzE]

SAXMTIE student’s t-testZ 3R OH, p<0.050]5}8 9
Hol A& AoE HHSIHP.

49 2

1) BlE % FHME B4lol] nx|E= IKIn vitro)

BF v BAE WA oA tiEFo] vls CJKPT 10
100 pg/me H7HollAl BIZMZY FoMQdE Salo] BAFYY
o, EgH EHME AT Aol Hisl QKPT 1 &
10 pg/me HobLolA BHHEY B4 EXAIE FAE U
ERARATHFig. 1).

2) Hla ¥ BEHYEZ T olei ZO) Bl X g9

CKPTE 179 7} ZF £oigl 439 vlg B S4YET
9] oIt HslE 4hE = ZINTable 2), U] A T T & Zolj4]

B, TH|E7} 42} 37.4+3.5% 4 19.9+2.0%0] X CJKPT E¢d 70|
A 237} 38.7£3.9% W 261+24% 8 THZ7F SLOMUA S7151
[om, H1&A THE & THHE7 iR TolA] 14.551.3%, TcAl]
2= 57%205%0)1 CIKPTE®TE Zhz} 189+14% L 81+
07%Z THMZ B TCHZ ZF RAYUA S7i6lMct £
BHM ZAME HEZONA] THHZ} 10.7+0.8%, T Z= 4.1
*04%Qlel vi5kd CJKPT RoF2 2zt 149+13% L 46*
05%%, 53l THMZE} FAHUA F7H=EAUCE

Cell proliferation

160.0 1'
1400 r
120.0
 100.0 z

DO splenocytes
@ Thymocytes

800
600

Viability(%,

400 | o

200 |

CON(+) 1
CJKPT concentration(ug/m#)

Fig. 1. Effect of CJKPT on the cell viability in cultured mouse
splenocytes and thymocytes in vitro. CJKPT(10~100 wg/ml) were treated
to cultured splenocytes or thymocytes for 48 hours, The cells assayed by MTT
method. The OD of each well was measured at 570 nm with a microplate reader.
The data represents the mean+SE of 3 experiments. * Significantly different from
control group{p{0.05).

Table 2. Effect of CJKPT on the subpopulation celis change of
splenocytes and thymocytes in CJKPT-administered mice

Cell Type Splenocytes(%) Thymocytes{%)
T cell
Treatment B cel ™ To T Te
199420
CONTROL ~ 374%35 WET13 57508 10.7£08 4104
26.1+24"

CJKPT 387+39 80514 BITOT 14913 46405

CKPT(00 me/kg) was administered po. once a day for 7 days, thereafter the cells
were collected and the subpopulation was measured by a laser flow cylometer Staining
with PE/FITC conjugated anti-mouse B20/Thy! antibody or anti-mouse CD4/CD8
monoclonal antibody. The data represents the mean+SE of 5 mice * Significantly
different from control group (p<Q.05).

3) HETFSHLIHHA) vixje a3

HZFoll SRBCE HZFAHI* 1070/ 83)314] immunization
SHL 19 134 CJKPT(500 mg/kg)E 7 Y7 2T B3 01
% g7oi4 TaolL g3 g FH3 &, HETFER 27N log2),
& & A7l viAle CKPTY aNE BET ZIK(Table 3),
CIKPTSE0] 42)9] SRBCO) t)dt & B/ t) 229 33402
el HIBlA 46+04F BA|717} E7IEIAC) ‘

Table 3. Effect of CUKPT on the hemagglutination(HA) titer

Samples HA titers(log?)
Controt 33402
CJKPT 46+04

Hemaggiutination{HA) titers were assayed at 7 days after SRBC sensitization, CJKPT(500
mg/kg) was administered p.o. once a day for 7 days. The data represents the meanz+
SE of 8 mice. * Significantly different from control group (p¢0.05).
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4) Jurkatt| 29| S4lof pIX]E &

JurkatX 3 viFAlofl 1, 10 & 100 pg/meQ] CJKPTE H7}s}
I 48AIZFECT Ml Al Jurkatd £H4]0) D]Xj& EE MTT
assay 2 &8 AakFig 2), thEZ(100%)ol} HI8}0] ZHzd 865+
5.9%, 80.1%£63% L 69.4+67%9] ME MERE Haol CJKPT7}
Jurkatd| 9] F418 BLYAEXHOT AREH: BRJERE 71X

I UEE VT

Gall poiteration{urket cell)
1= 1] —
10 I
1 T "
0 | L :
T
X
g (-]
§ LY
D
g1
N 1 10 100
GIKPT Qorentration(g/md)

Fig. 2. Effect of CJKPT on the cell proliferation of Jurkat cell line in
vitro. CJKPT(1.0~100 wg/ml) were treated to cultured 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. The data represents the mean+SE of 3 experiments. *
Significantly different from control group (p(0.05).

5) BEH M Z 9] apoptosisoll DIX|= F

Jurkatd 2 BiQEAIO] 1, 10 Y 100 »g/meSl CJKPTE 715}
X 24A13} F= 48417 SO e YaiA] apoptosisE E£&EH B}
(Table 4), 24A)7F HRQFA) THEPOIA] 15.3+£1.5%¢Q1H) H]Sk 1,
10 B 100 pg/mé =50 CJKPTHZIZoA] 242} 19.1+17, 273
+28 U 375+4.2 %] Jurkatd] 9| apoptosis7} &F O EX
CE FBAHUCH EPFE 48417 tlYd BaloAE R To]
27.6£2.3%Qld] BIGk 1, 10 Y 100 pg/mé BE9 CJKPTH 2
ollAl 2}z} 3251433, 483+4.7 W 59.2+4.9%F apoptosis’} FA
SHA EXZIACHTable 4). T3 HL60AME BIQHA Ol M T 24417}
it Ay}, thETO] 21.5+2.2%91d] HIslA 1, 10 2 100 g/
e 5T CJKPTRE7FoIA] 242} 28.4%27, 32.9+3.0 L 39.1+
3.6%Z HL60AIZ9| apoptosis7t RAYUA ZXEUC) Fig. 3
oll= Jurkatd] Zoll 419} CJKPTAE 1ol 918 DNATHH SO MBS
VIERARACL.

Table 4. Effect of CJKPT on the apoptosis of Jurkat and HL60
leukemia cells

Cell Type Jurkat cell{%)

HLEO cell(%)
Tr?i?i?) oAy 480 24ne
CONTROL 153515 2716+23 215420
CIKPT (1) 191517 35+33 24£2T
CJKPT (10) 213528 483+4T" 29+30°
CJKPT (i00) 3754377 590+49" 391+36"

CJKPT(1-100 1/ ml) was treated with cultured Jurkat or HLEO cells, and incubated for
24 or 48 hours, and then cells were collected and the sub-G1 peak was measured by
a laser flow cytometer staining with propidium iodide. The data represents the mean%:
SE of 3 experiments. * Significantly different from control group (*p¢0.05, *p¢0.01.

S - 0l

M 1 2 3 4

Fig. 3. Effect of CJKPT on the DNA fragmentation of Jurkat
leukemia cells. CJKPT{1-100 s/ ml) was treated with cultured Jurkat cells, and
incubated for 48 hours, and genomic DNA was then punfied and subjected to
agarose gel electrophoresis. DNA was electrophoresed in a 1.2% agarose gel
stained with ethidium bromide and photographed by UV illumination. M: molecular
marker, Lane 1: CJKPT 1 ug/ml, Lane 2 CJKPT 10 w/m, Lane 3 CKPT 100
w/ml, Lane 4 Control.

6) JurkatAllZ£9] mitochondrial transmembrane potential( 4 ¥
m)ol| BlXls §3

A ZAM] I & mitochondria®| swellingd] 2ojuiz) A
A0l A] mitochondrial transmembrane potential( 4 ¥'m)2| 2
&7F Q8= dojuts AE BRI Bk Jurkatd] T uiF
Aloll 1-100 pg/m ] CIKPTE H7I614] apoptosis7} SLHAES
ol 4¥me} vt Yol JYeXE AESH ZFig. 4),
HRT(77.817.6%)0 HIBld 10 W 100 pg/mS} CJKPTH VE
OllA] 212} 58.1+54% X 49.6+45%2 A¥mrt QOUA YA 7
ABI%ETH

Mitochondtial transmerrbrane potential (jurkat celf)

» |

CON 1 0 100

CIKPT{ug/ml)

Fig. 4. Effect of CJKPT on the reduction of mitochondrial
transmembrane potential( 4¥' m) in cultured-Jurkat cell line. CJKPT
(1-100 1=/ ml) were treated with cultured Jurkat cells, and incubated for 48 hours,
and then celis were collected and the 4 ¥m was measured by a flow cytometer
staining with DIOC6(40nM). The data represents the mean+SE of 3 experiments.
*, Signifcantly different from control group (p<005).

7) RT-PCRol| 9|3} ICE, c-myc, p53 mRNAQ] whg{erat
CJKPTE 552 E 205l 48 Al7 S0} vl st Molt-44]]

ZollA] RNAE F&¢ & (DNAE 845l PCRE A1&515

11, 1% agarose gelollA] M71@S35 2 W(Fig. 5), thEZ(lane 1)
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ofl "igl] CJKPT &7} (lane 2, 3, 4)ol|A] apoptosis BE F4
A1 c-mye, ICE, p532] mRNA 8o] HuiE o2 Z71611 Q)
&€ BEBIYCE o= CJKPTO| Jurkatd] Q) apoptosisE S

€ MERISH= Zaolct

o

=

HL ok 22

ol

Fig. 5. Expression of c-myc, ICE and p53 gene. Treatment of CJKPT
for 48 hours leads to increase the expression of c-myc, ICE and p53 in Molt-4 celis
in a dose dependant manner. Poly(A+)RNA Isolated from untreated celiscontrol,
lane 1) and cells treated with 1 w/nl (lane 2), 10 w/ml (lane 3), or 100 w/m
(lane 4} of CJKPT for 48 hours.

ST

QIZFE Tt UABVIE Aok D8 dorz A
ALt MABR7I T = 749 /MEd g AXea ol
SAE FAE ALEEQl MK E Tkl &38| Bk Ake)
2hil WElT) BEEdAM e JHY YR E ERS BRI
9] 249 Aol € vt 2ok ERT Q7 & m @ik
59 Bt BT ohlet RS e 89 Jisg V128
oAl A= 71FEH0 gt S5, Nidoll the EAE
&, AW FEl it AAEY, AolEEEY, oln] £4% 715
ol el 385y, otalE 230 tigh AYsd 52 JuisiH
N, Agolste] BEOA 2O QA9 Wolyls, £4F X3
9 FBeoll} B2 HYY|5 Bo| 25 ERY HFol 4381
I 3ldct mEol wEoll AoAA (FRS - Hk®) Vol” B}
RolA HEFHT A7|7t AYE + QIoHA 1 BT 2
A|7]1 EZoltt."et 5l IERSI<o] w9 80| 1L, W/t &
Hol ZAUE VeFT Uk ERY 4 34 ERFHY
BED 7155 HEE TREE 5 Utk A RE2 B3
BETHL 5 olA2 Al B ME BRAE SO Age
% ATk EAlo) B9 BEL 7|59 HEE MV T Sk
o] o] § AlolE BRERE BAC B Aok
ES O] the 7hd € MoatE o2 UuEH WEFrt A
WE Jgal 501 2 A9 £E|(self) T} T2 BIAL|(non-self)
121510 2R S F@ET AHAIF = A HYolgh= o)
Bl & 4 Uch HEQ EFdlE 5T thIME B
1A 29 MAEMHNEHLE VIR NKME Bo] £ QRE ¢
6‘}%‘: A %0—‘1(&]—5-0 )T T okt W B o 8o) B8
ol MY HA(BoIH) 22 thdEH, o] & &34 HY
Uz %J AEZ7} 8188 HHohs AZEY HAT Foy
=212

J>~ NlO rO

A

of 1o ok mu

M

\:l

Er o
12 ._]
10

r
HrLm

HdollEs 2=7150] JAeH 271501 BAHLE sk

B3 Wold BABEE MEQ A7 ERHOE SuEx 2
2g PSols U B HYBY| KUV, el YRS 4
2IEel HEolA oIt BEAGH B AT HHBYNE,

EAMEZY A SollM VERILL E tHEAQ A ZALS HEY
24 apoptosis7} U2, Apoptosisi= A4EQ] 7139 €4 Y
AAQ S RAol Haxel dejdaoln] HAY S5 M
Z£& gt M 29 oA"Y &S(programmed cell death)S] 7Hd 2.
ZA] MEDNAIE L2 Y= necrosis@H= A2 71H0] ThED,
M EA D & chromatind] =EE|HA 3Ol nuclease®] &3}
Z QIg) 180-200bp2] DNAS] Epio] H&EE Aol EFolct

HAZISE 247 WHOE SldlolM s %IE'Y A
e 9FE AIgFojor st FABIGCY.

FAZRAM 2] B sEE FUATIE GRS 718X
203 4UE a7 &Y, AT gilsT NKA)
29 SHTE Z7NRIFIE HED, HAMZY BlEg E7M]
71 BMAY, NZY B MUY WYl ZPAT A8
L Qe AB BO2 THE MRMITES Hm ma
O (BEFIHEEE - #H8PT) Vol 71N KMEOE SRTRI} MAAl
# M2 K2 o) A &umol WEEE FHERM BLEE,
S, RREsR, RnEs, GEDE SRES 59 &R
ARl WAIZA Y e, WERR, BRI IsHe
F5€ 7L Uk

o]}t o] BRHMBEES 7YoL Ues YEES FE Bl
MY E RES MBATe 288 & A2 A=l WAl
O HAHISE BACE UL BT B dFA o
AAol it UEOE= B FAMES EAuEN =7
oRdo] £4 % SRBCol thgh MY SHUATHHA)SHE 3l
RL, BAEHRE BV Yl Jurkatd 29| F2luSy} Wy
HA| 22| apoptosis, RT-PCRoil 23t ICE, c-myc, p53 mRNAQ|
Wkt 5 SHsIGnh

BERIERS 45 HAulSol st 4, F£Q WA
7190 B1Z W BLMZY F4e EXNHH, v|F L 44
29| olidE B4st Zm, vlEH TN THAZ E71E9L
o 1 BOIME THHAES TeHZE7 SAMUA E71E%0H,
BUH zoAME THH E7E E71EI0ET o)A2E 2ot BRK
fizzol NEE HYsE FAATIE 280 e AR Vet
oh S MRS AE TSR ATHHA)A uixlE Aol
FH7IE FYtA E7M71E AdYHdE RARE HR6t
I AAUTE 049 AHEE v|Ro] Hol HRHMHES F9 W
A 29 gdg FATIE BAXERAZAMY X7} e A
SZ ZFFrt ¢HF, apoptosis7| ol FHo] wWs1H olul,
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