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ABSTRACT : The mechanism by which catechin-mediated cytotoxicity against tumor cells remains to be
elusive. To elucidate the mechanical insights of anti-tumor effects, (-)epigallocatechin-gallate (EGCG) of
catechin was applied to human prostate cancer DU145 cells. Cell viability was measured by crystal violet
staining. Cell lysates were used to measure the catalytic activity of caspases by using fluorogenic peptide;
Ac-DEVD-AMC for caspase-3 protease, Z-IETD-AFC for caspase-8 protease, Ac-LEHD-AFC for caspase-9
protease as substrates. The equal amounts of protein from cell lysate was separated on SDS-PAGE and
analyzed by western blotting with anti-Fas antibody, anti-FasL antibody, anti-BCL2 antibody and anti-Bax
antibody. (-)EGCG induced the death of DU145 cells, which was revealed as apoptosis shown by DNA frag-
mentation. (-)JEGCG induced the activation of caspase family cysteine proteases including caspase-3, -8
and -9 proteases in DU145 cells. Also, (-)EGCG increased the expression of Fus and Fas ligand (FasL) pro-
tein in DU145 cells. The expression level of BCL2 was decreased in (-JEGCG treated DU145 cells, whereas
Bax protein was increased in a time-dependent manner. We suggest that (-)EGCG-induced apoptosis of
DU145 cells is mediated by signaling pathway involving caspase_family cysteine protease, mitochondrial
BCL2-family proteins and Fas/FasL.
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Abbreviations : (-)EGCG, (-)epigallocatechin gallate; PBS, phosphate-
buffered saline; HBSS, hank’s balanced salt solution; BCA,
bicinchoninic acid; ECL kit, enhanced chemiluminescence kit; SDS-
PAGE, dodecylsulfate polyacrylamide gel electrophoresis
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Moz s ART & e AEL oA Le] HAEI
A AdEe] FEIt A FAE 9o, =gt
e ok X Bel Slo] AF BFE] A EAY] AF
o] F QA e 9.

1991 WE77AS FH2 A9 58 FA A EA
FolM HAE v vRA = ARl AIA AR oF EA
o] AATE Busiglon, SHAHES Ho AT

EoA FH2EE a5 AA 530 E9F K
sldeH(Muramatsu &, 1986). FA7HA] =izl S5z 5
A2l catechinf-= (+)catechin (+C), (-)epicatechin (-EC),
(-)epicatechin gallate (-ECG), (-)epigallocatechin (-EGC),
(-)epigallocatechin gallate (-EGCG) 5-°| Qlch. L gl
theanine, carotenoid, caffeine @ mineral 5] v]3F ¥3
Hol vk A} catechin A28 FFAPA A4
(Cao2} Cao, 1999), &2H-&-(Fukai 5, 1991), F4IHE3]
A28 (Namiki 5, 1991), 5 H#1=H&-(Harao}
Tono, 1990), 3 #&2H-4-(Matsumoto 5, 1993), =}
£-(Tanaka 5, 1997) 5] =fekat oFgj2hgo] Busgle
™ catechinel] 2)3; SIHE &4fe) M EUAL 71AES 2
Sicl= 3% ¢lv}(Hibasami 5, 1996; Imai 5, 1997).
=3} 521] polyphenol A F 7F F-4-3F (EGCGH]
AFHH BAL in vivoolH PIES AAS Ale
Avk(Asano 5, 1997), AHAYG L At MEE A E2A}
(apoptosis)2 =3} (Hibasami &, 1998; Paschka %,
1998), urokinase(Jankun %, 1997), mitogen-activated pro-
tein kinases(MAPKs)(Ahn &, 1999; Fujiki -5, 1998; Jan-
kun &, 1997), lipoxygenase, cyclooxygenase(Stoneret
Mukhtar, 1995), Z12]3L vascular endothelial growth fac-
tor(VEGF)(Jung &, 2001) 5l 2h8-3}ed ghe] A& <
Higit} #Z, polyphenol (-()EGCGE GO/Gl-phase cell
cycle arrest?} epidermoid carcinoma(A431) AMFE2| HE
TARE r=dekT ¢ei3eHAhmad 5, 1997, Ahmad 5,
2000; Fujiki Z, 1998).

M EAPE- 7)Aol &siA A EF)AH(necrosis)$t Al
Etz FEGH, ox AL FeH 0 G 54
o slsked s TR A 9 sepel o
o AEAbel ALk D2l AETARE Al
Al g Eslell Ted3e, glote] &EA, A}
AES] wigh, 2|3 ¥ AAA 2] Al A, JHA1S]
&HAFA] (homeostasis) F2]ol] Trodsle] 7A|L] AJEo) A
ol & # s ¥R AEE AlASR: MEAPE 71 0]
©H(Cohen, 1993; Pospisil &, 1995; Raff, 1996).

o]2|8t M E A A caspase family cysteine protease
o] Aol FasA BIHAL(Del F, 1998), °o F
caspase-8 protease®] A-FH-9ollE 60719 olujxAto®

TAE FE<]5-$(DED : death effector domain)g} £

= FFo] gl&H, o] FE-2 caspase protease?} THE
izl ate] Aol 9%} (Fernandes 5, 1996; Muzio
%, 1996). Al H24127F AFHH procaspase-8 pro-
tease’ A ol AE o]83le] Fas(CD9S) T
tumor necrosis factor receptor-1 (TNFR-1)2] A ZA £-9]
of| Aglsled M EFAPL = 413553 (death-inducing sig-
naling complex)& 34338}, o|w} procaspase-8 protease
= ATFH7E AeEdA 8404 848 7RIS (Hof
mann, 1999). Caspase-S protease> Fas¢} TNFR-12] A E
A B9l Agslr] ol A3 caspase FolA 7HY 7t
7ke] M| E=fel AP, 3 Fast TNF7} feddh= Al
Fahge 55 2397 27} Fck(Bang 5, 2000). 3}
A EAL BAE vifsle v)EZ=8] e} BCL2 family T
W FollM MEIA}L 7S JAIF: BCL2 A 9
AEIA}L 717 S8 Bax A H3e] FR/AE
A FAME S A738Rs FAoM F83H Basdot(Jur-
gensmeier 5, 1998; Knudson -, 1995).

o] QATolME o2} B o5} Bl HA} catechin
o] gstae] 71A-g A8zl stavt. F2e B o
A AT AAE I Qe 53 catechin®] & Al
ol it MEFA 7RSS AR ARG A E2FE
o] g3l TARSIL, o9} A3 ME A} A TAHG 7)H
< sk} skt

I ME % ¢y
1. X2 M= o

(EGCGE Sigmarl(St. Louis, MO, USA)IA 74
e 0.1M9] == dimethyl sulfoxideol] £3)3}e]
-70°Ce] B3I AL, wiA] o] B)A3ted ARSI THDMSO
2w/l ml 7)), RPMI 1640, $efold A, 344 2 tryp-
sin =¢] AE wiokd] 83 AJ¥E-S GIBCO BRLA
(Grand Island, NY, USA)EH5E] FY43}l.oH, wjof 4]
+ Falcon*H(Becton Dickinson, CA, USA)|A U3}
AME8l9T}. Fas, Fas ligand, Bax 22|31 BCL2¢)| g}
3}A|= Santa CruzAk(San Diego, CA, USA)EHE +Y
k. 2 919 A9k SigmarlE T FUskdo

At ARG M EFQ DU145 A ZE(KCLB 30081)=
g A EF230ol| ] Hk whol 37°C, 5% CO, ¥lF7]o]
A 10% SEloldA o] £ RPMI 1640 wi=|ollA] wjoF
sl om, AT AJEE-L wioFg(24-well plate)el] HZE(1
X10°)E 53k 12217 o) CO, AE wief7]olA <t
AAZ F ekt 59 (EGCGE 5313t



2. Mz dE8 &F

geokst A3 272 AlEE 37°C, 5% CO, A E =97
of| A wljoF ¥ crystal violet 34N (0.5% crystal violet(w/v),
30% ethanol(v/v), 3% formaldehyde) 200 p/} AF-2-ol|A] 5
2 BR$A1ZTHHuh 5, 2001; Weldon 5, 2001). wjeksh
off] FAFHE AT F2 A FEE 2= B2 A3 s
AAZ F FAFe] AR A EIE Aol 1me] 0.1
M sodium citrate/50% ethanolZ &s)A|Z ). Y=&2 A
X g3l FFEE ELISA ¥47](540 nm S &
g F 2T vlwste] WE-E(%)E EAISIH

3. DNA 24

DNA 23 dARS dolR 7] 913t genomic DNA 32
Wizard genomic DNA purification kit(Promega Co.,
Medison, USAYS o]&3ld FE3IeHKim 5, 2000;
Kim 5, 2001). H#] DU145 A EE Al Ee)sle] wfokl
S #7313 ¥ phosphate-buffered saline(PBS, pH7.4)Z ©]
L3te] A aledet. A M Eel nuclear lysis buffer(100
mM NaCl, 10 mM Tris/HCI, pH 7.4, 10 mM EDTA, 0.5%
SDS)E Hrlsled MEE 1) 3F 3 NaCl# isopropanol
S X2]3}3l RNaseE 37°CellA 5% A3isict. AlE g}
AR oA A sgoes chdg A sk
isopropanol el 2J3}ed Qelx genomic DNAE- 70%
ofekg-2. ANHsle] XFHZA|ZAT). o37]el| TE buffer (10
mM Tris/HCI, pH 8.0, 1 mM EDTA, pH 8.0)% 7|5}
DNA pellets 888t ¥ UV 2343 =4 (Ultraspec 3000,
Pharmacia biotech, England)}E o]-&3%}e] 260 nme} 280
nm 3geA DNA ¥= 3 ¢%F 430 DNA 5
ugs 1.5% agarose gelollA 50V, 2A17F A7]ed5S AlA]
3t ¥ ethidium bromide®. FA3dle] 2L]A5-(UV light)
< o]&3le] DNA A& FHasldch

4. Caspase]| cysteine protease EMT =3

DU145 A E= 4°CellA] lysis buffer(1% Triton X-100,
10 mM Tris/HCI, pH 8.0, 0.32 M sucrose, S mM EDTA,
1 mM PMSF, 1 pg/m/ aprotinin, 1 pg/m!/ leupeptin, 2 mM
dithiothreitol(DTT))2 15% 443 ¥ 13,000 ppme2 15
2 Eeiact U8 F 2L 459L bicincho-
ninic acid(BCA; Sigma Co., St. Louis, MO, USA) "4
L2 S Al 100 ugol =S A 48
28 (100 mM HEPES, 10% sucrose, 0.1% chaps, pH 7.5, 1
mM PMSF, 1 ug/m/ aprotinin, 1 pg/m/ leupeptin, 2 mM
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DTT)ell 314" 337|Az 37°CoA 308 vheA17 &
fluorometer(Molecular Devices Co., USAYE ©]-83}oq
8334718 EA3131}. Caspase-3 protease®] &4~ #A
2 §%7)Ael 50 uM DEVD-7-amino-4-coumarin(AMC)
(Calbiochem Co., CA, USA)YS ©]-£38}91l, proteolytic
cleavages £743}e] caspase A= AABIG. o]w<]
v}AF-2- excitation wavelength (380nm)$} emission wave-
length(460 nm)Z- AM-8}91t}. Caspase-8 protease 2HAJ-2
7142 Z-JETD-7-amino-4-trifluoromethylcoumarin(AFC),
caspase-9 protease A2, Ac-LEHD-7-amino-4-trifluoro-
methylcoumarin(AFC)E- o] 8819121, ©] 2] proteolytic
cleavageE 405 nm/510 nm®} I A SR 3150}

5. Western blotting

DU145 HEE UAlE=elsle] Hank’s balanced salt
solution(HBSS, 4°C)2.2. 23] A|&sk F 4°Col|A] A £ 7}
2894 (50 mM HEPES pH 7.4, 150 mM NaCl, 1% deoxy-
cholate, 1 mM EDTA, 1 mM PMSF, 1 pug/m/ aprotinin)yS-
305 AEEldct. BCA WS o]83ted HE 39
A& Awksliet. Al E shsfol (A ;200 pgy- sam-
ple buffere} E&slod 100°CoAA 5% 7198 Fo| 12.5%
sodium dodecylsulfate polyacrylamide gel electrophoresis
(SDS-PAGE)S- Alasleict. #7)edgoz Be|, A"
gel®] shA-2 semidry HPH OS2 A-2ellA ©he) WA 7
0.8 mA FskZ 247} nitrocellulose membraneitel ©]&
AlZ =}, Nitrocellulose membrane2 blocking buffer(5%
skim milk)2} A2l 1A1ZE HESAIA H]Ee]x 81 9}
o] AF-S JHksleit}. BCL2, Bax, Fas, 2#8]3L Fas ligand
o gt A= 0.01%(v/v)e) Tween-20°] E£FH 3%
skim milk/Tris-buffered solution Triton X-100 (TBS-T)ell
1:100022 3]X3}e] nitrocellulose membrane} Ak-2-o]|
2 3A17F ¥kg- F o]x}8}A] anti-rabbit I1gG conjugated
horse-radish peroxidase(Amersham Co., England)¢} 147}
WRS-A1Z T}, Nitrocellulose membrane2 TBS-TZ 33 Al
Z & enhanced chemiluminescence kit(ECL kit: Amer-
sham Co., England)E- ©]-8-3}e] W71 Ff ECL 2%
off HAslt

6. SHEHN

FEAIE A 39 o] YA AfAI e AY
A7) o)k BA-L Suudent’s t-testS o]-§3l1 o o]
o] F¥} FFEHAE AMESle] BAA #elAde] p<0.01
7 p<0.001HelAM AFE AHAE EAISIH
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1. (EGCG7} MEMet M=F DU1450] OlXl= S4
E3 H MEDALI|H

A AHEFo| 3 catechin®] HEZAS Uo}
2317} catechin FEAIS] (-JEGCGE AHgsle] At
M EF DUI45NA M E AEEE B3I (HCE £
T3 (JEC, (JECG, (EGC T2 Hlaste] (-)EGCG]
DU145%] st Al 2542 2] F 12475 A x 4=
£o] ] Al en Azt oEA R A FA
o] F7ksle] gl M E AEE AT B $ 94
ch@ A=), 5= &3] (EGCGE M EEAS A}
317] sl Skt FE2 6047 AE] Al 31 uMelA]
4%, 62 uMellA 20%, 125 uMellA] 50%, 250 uMellA 70%,

A
100 F B
- I %%
SR
ol
= 60 * %
S
= * %
> 40 F
2| &1*
0 3 L i 1 i L 2 'l
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Fig. 1. (-)EGCG significantly induced the apoptosis of DU145 cells
in a dose-dependent manner. DUI45 cells (1x10°cells/well) were
treated with various concentrations of (-)EGCG in the presence of 5%
FBS for 60 hr (A). Then, cell viability was measured by crystal violet
staining and represented as the mean (%)xSD of triplicates. *,
p<0.01; ** p<0.001 by Student’s t-test, compared to media.
Genomic DNA from (-)EGCG-treated cells was isolated and separated
on 1.5% agarose-gel electrophoresis (B). DNA was stained with
ethidium bromide and visualized under UV light.

500 uMellAl 90% o)) AEE AT Jehdoh(Fig.
1A). o]Ake] Ha= =3} catechin A& F9|AM (-EGCG
o M Eell 3t MEFA ] A 3e] 3}8HA ef|utol]
8% 5 e 7HEAE AARIE =3, (OEGCGe
213k DU145 M 2] MESA ] A ETAL 7] Ael| 2]3}ed
A H =R Belslaal A ETAb dAke] EAlel DNA
FAHALE 2HIsteiet. (EGCG 200 pME 3047} =)
g DU145 A Zo|A Alede] 2oke] DNA EA & to] 2
Z= %k (Fig. 1B).

2. (EGCG?} caspase M0 O|x|l= P&t

Caspase-family cysteine protease™= A E A} F-of )
AFQ TS P AR M EAAM EEA 3]
EAFY 2 ZAslr} N EIAES SR 2} 23}
o A FET(Klaus?t Davide, 1998). £ AT-o|A =
(EGCGe] &gt A At MEF DU14S METAL A%
A HAellA caspase family®] A zte 2Alsl8ich
DU145 Al Zel| (-)EGCG 200 pME BFeFgt A7 x2) 3t
& caspase-3, -8, & -9 protease®] &A% ]S =A3}
gt} Caspase-3 protease®] #4-2- (- EGCG 2] 1647+
FHE] MA3] F7EP] ARl 404173l x|
AAHES] 3200 Vel en], 7 F A Z:AN wj il F
28] 31435199 ch(Fig. 2A). Caspase-8 protease®] EA%
2L (EGCG A A3He 343 Fvlshr] A1zt
slod 8AIZ A FH X (AP ES] 2.2400)3 YERA F A)
A3] Zrasldeh(Fig. 2B). ©] AFHE (EGCGe] <8k
DU145 A 22 APgdabd-e Fas shdl g Zrle] o3l
Fas/FADD®] 73}, 22]3 FADDI| 9J3} caspase-8 pro-
tease EA3}2] w7 E AlAFSAT). &3} caspase cascades
A ZH DA oA caspase-3 protease®] Aol EAsl=
caspase-9 protease®] EAA FAJS =A3}gI}. Caspase-
9 protease®] EAA A2 (EGCG A2 2 FHE &7}
317] Alzkste] 16A17bel 2| x| (3A4A 2] 2.500)E 1}
el MM 3] 2hassldeh(Fig. 20). &, (EGCGE 83
gt caspase-3, -8, W -9 protease TA Z7}2 F-E3}5).
AA7IA] (-EGCGe) 2] METAR= vhofal b Eell A
BAEglo), (OEGCGe] 213t MlETAL 7)Ao A caspase
2] B4 F7Re oA 7kA] E1E vl glet o)e I3k
A F (EGCGe] 28t Al E3ALe] A28 7]3ol| gk
7Vs43S Al g

3. EGCG?} Fas/FasL &0 0|Xl= &t

Fas 3-& TNF ~84<(Tumor necrosis factor recep-
tor family)ell €5}, A E3} 9 Fo] cysteineo] ZE3F 3
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Fig. 2. (-)EGCG induced the activation of caspases family cysteine
protease by DUI45 cells. DU145 cells were treated with 200 uM
(-)EGCG for the indicated time points. Cell lysates were used to
measure the catalytic activity of caspases by using fluorogenic peptide;
Ac-DEVD-AMC for caspase-3 protease (A), Z-IETD-AFC for
caspase-8 protease (B), Ac-LEHD-AFC for caspase-9 protease (C) as
substrates. Data represent the mean+SD of quadruplicates. *, p <0.01;
** p<0.001 by Student’s t-test, compared to media.

7§2) °d(cysteine rich domain)e] £Ash= thifjA 2
Fas ligand(FasL)ol] 01502 A3l sle] AT 1A} A3 E
gt} (Cosman, 1994). £ Ao A X caspase-8 A
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Fig. 3. (-)EGCG increased the expression of Fas and FasL protein in
DU145 cells. Cells were treated with 200 uM of (-)EGCG for the
indicated periods. The equal amount of protein from cell lysate was
separated on 12.5% SDS-PAGE and analyzed by immunoblotting with
anti-Fas antibody and anti-FasL antibody.

o o3t Fas ©id A wi7E FE319] 2 = (Fig.
2B), (-EGCGl| 2J3t DU145 M ZAPE Aol Fas/FasL
i) Wb e] Q3AdS Helskz} slgith. DU14S Al E
oA (EGCG 200 uM2 X2}3}al 5A1ZF $5-€] FasL &t
WA o] F71El7] AlEfele] 10A]12F ol Fellis #ATH
Z7He ¥9vh(Fig. 3A). Fas ©hijAle] vhal 2 154171717
72 W3} glel) 2047kl EAE FU1E Helon
(Fig. 3B), Fas, FasL shiAle] A=prAdg gholslivt.

4. ()EGCG7} BCL22} Bax SHHZE| 2H540) Ojx|l= Q&

A EA BARS w3l n]EE=g]e} BCL2 family
il Foll M NEA}L 71HE GAlsk= BCL2 Y HE
JA} 71AE E3151= Bax b wralopAle wAis)
AFA-E 7R ¢loh(Jurgensmeier 5, 1998; Knudson
5> 1995). & ATelME (QEGCGe] 2lg AEar} 3}
Aol|A] wEZEzole] Hhg Flslaxl DUI4S HE
o (-EGCG 200 uMZ ©}ekst A)zF X2|g & A= s}
sfef o 2 HE] BCL2¢} Bax whiAe] WS ZARIC
(EGCG 200 uM<- 22]3F DU145 M| EA4 BCL2 w4
o] W] kA3 i(Fig. 4A). £ M EIALE EA
3= Bax whfAe] -2 (OEGCG 200 uM 2] 104]
Zb o] 58] F7sb] A12Fs19d 2™ (Fig. 4B), BCL2, Bax
i o] Aekealg- gelsigtt.

Iv. 1

o

AAE FAsE A9 712h ABE AL

=
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Fig. 4. Expression of BCL2 family proteins including BCL2 and Bax
in (-)EGCG-treated DU145 cells. Cells were treated with 200 uM of
(-)EGCG for the indicated periods. The equal amounts of protein from
cell lysates were separated on 14% SDS-PAGE and analyzed by
western blotting with anti-BCL2 antibody and anti-Bax antibody.

FAI Ae] RS AAA Dot S A A
Al MEe] AR Abdel Aust 438 Bt A%
g AEE FAH =, o9 A2 #3¥e] o7 7R
Aglel o8 FHHAY =z A ¢AA 2 A9l |
A Ao AdZE o7} Fl}. of, AP AZ) 5L
A A= ojop & MEEo] Aohde}l WAF= 2R o o]
v, o2 of] A9 AL AX WS, A, E4,
A3, a=jar Ae)e) TAE AA ARHEST HEZ H
itk A A= x4, BRARA, benzopyrene 52
A o] M Eel A 28O Z X o] FolX|n], o]uf A
Fo] A el e oF T FARe] IRt S48
dech £3 = 2l estrogen W AP 5 WshE
ZAA 7= Bl o) o] FiAH], AR A EEe]
GHER A e3P} Vel s A ole. X3
= A E ARl A Akgel oS B AR
PPe e, OE A7|E EE AHoleH S EHfshe
A olc}, o]Elgt of2] HAL M E2] DNA gkl o]F
o], 2A o] Erl5d Al 2RI pAIFokE WA
= o] FAAE o] o). o] vl A= A8
A ANE AA ), 7 o F o 508 WAyt ke
A o]},

o|¢} Z-2 AgEAre] F83 7| HE AR e T
FA 9 MES AMEE Al ETAE} 3L, MEZARS A
T Apgde) T893 GgS e ol Al EZIA HAE
AR MNAle D87} gy 23ER A BE M EE A
Az YA "eh AETAL Aot Al Ee TR HE
Sol} A E o] AME 2}go) o3| A|A ==, A
Ao Al AEY FLo= Q% FIME AFH AF|A| d=

L7
70
7

t}. olelsh Al E 1Ak HeabA, sk EAo 2 A
X ule), M2 $5, 9 35, DNAS| 24, Alxa)
£ o]F= A A<l phospatidyl serine2] A|E ojH-2o]
£ 5o e glet. & d7lMEe 53} catechin =
Al (EGCG7F AHAY HEF DU145el vlA|&= o33k
S zARRITE. ARAY A ESF DUL45] (EGCG 200
UME 60XIZF X2jet A F= oEH R ME QEE
o] ZAdllen(Fig. 1A), MlETAke] A=l Exgl
DNA #2845 28 4 =HFig. 1B). =3, A%
A} fr=el Al S sl T4l caspase-
family cysteine protease:= A E&oA B-3FA1 3} T4 8]e)
2 APl MEIAE fredhs ATl osle] A
3hem, M| E32AL Al 3 G7| A A A caspase protease®] &
8A-e de] 49A vk(Klause}t Davide, 1998). Caspase
= cysteine proteaseEA] M| E=} LA o] 2]5le] AL
= “extrinsic stimuli” 22 A|¥E2 849 WA YE
“intrinsic stimuliol] ©]3}e] B2 3} Jelloll A A3} 3
HE #H3tEmAa dExor B4 S HEEP(Allen
%, 1998; Widmanns} Gibson, 1998), o] &2 M| E DA}
A F238F 938 gl (Tewari} Dixit, 1995; Thornberry
9} Lazebnik, 1998). ¥ @FIME (EGCGe] 2J3}d
caspase-3, -8, -9 proteases®] A|ZF 2]&E=q] BAS #F
& 4 ATHFig. 2). 2= & A7EAE] (DEGCGe
2J8} caspase-3, -8 ¥ -9 proteases®] EAE A =
o}2]7}x] B 1% W} gt} Fas @8-S Fas ligand(FasL)
o} Agehd AT AEFZY A3E ALIAT, Ax
o] Z5roll wWet Fas/FasLe| AF32H-& 3}o]7} qlekar o
21 9lvk(Singere} Abbas, 1994). EAAFE Ak
Fas:= cytoplasmic tailell Z£3}= “death domain(DD)”
o] M x%e] FADDS} Ay o] 59 AE2 caspase-8
proteases 2843 eolA prodomaine] HErEHA
44 XS 7IAE= BAE caspase-8 protease”} = o]
H<LH O 2. caspase 3-like protease?] FA3E 23
(Budihardjo 5, 1999). ¥ QFAFI M= (HEGCGe] <]
dlo] Fas®} FasL shiiA whedo] F7)8}il(Fig. 3), *43is
Fasoll ¢]&8 FADDS] Z3t5717} caspase-8 protease®] &
A3E il ezlel FAAok(Fig. 2). B3, HEIA}
AL v/l n]E2Ee] o} BCL2 family THA Foll
Al BCL2 ¥ 9! Bax ©d H3le] S84 % A FA

S A8k FAelM F83P BE gt (Jurgensmeier
%, 1998; Knudson &, 1995). BCL2: Al&2] BA|Z &
ZZ(human follicular lymphoma)ellA] 2ei¥l s F-5x}b
EAN B2 o AR ) MESA e R &
I M ZAFE ] A5 DS AAg o 23 Al ESAL
€ JAIsl= BCL29| 2H87)42 Abshgsinkee] 24,
AME W o]29] ¥ XA caspase protease2] T4 A




&4, n|EZ=2 o} % A4, DNA ¥4, AEHA d
MAP kinased] INK % p38 kinase®] B4 Aol =4
Soll Fodghebar odeix] gl o, Bax ThiAS BCL29}=
W) 2 AN ZAPE S EXAT)E 755 Sasela deiA
Ah(Kroemer &, 1998). 2 A7A M= (- EGCGe
2]3F BCL2%} Bax Thiiz 3] ARRAE #2324
I A ZTARE GAs= BCL2 thale] vkl 7h4e) A
50} S8R Bax L] W VS A 5 9
%o, o] (EGCGel 2|8 DU145 Al ZLrte] 2h47]
Aoz FAEH. ot MELAL 7|AE F3t HAF A
Fo] ggE e gt A7 It 7| 3AF L2 AT
olz}, stoll whal EhA ojdt 9l X Sell $85= o
zhg0] 7148 AAFE 4 9les]eEl B

Aol 2
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