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Synergistic effect of green tea polyphenol co-treated along
with gamma radiation in leukemia cell necrosis

Dept. of Radiology, Mokpo Medical Center
Lee, Hong Su

The Green tea, one of the most popular and favorite drinks in eastern societies, has
been reported to have various therapeutic properties, These includes anti-cancer,
anti-oxident, anti-endocrine disrupter effects, Its anti-cancer cffect was said to be achieved
through prevention of tumorigenesis, inhibition of tumor cell division and growth,
acceleration of cancer cell necrosis, ect, In this study, we investigated the effect of green
tea polyphenol(GIPP), treated to the leukemia cells, on the cell growth rate and cell
necrosis, We also investigated GTPP effect on tumor cell necrosis, especially when treated
along with gamma radiation, A leukemia cell line, HI-60, was used to determine the effect
of GTPP treatment. Gamma radiation was applied at three degree dosages(3, 5, 7Gy) and
cells were harvested after 48 and 72 hours for cell proliferation(MTT based) assay,

The GTPP inhibited the leukemia cell growth at the proper concentration, More
significantly, it enhanced leukemia cell necrosis when treated together with gamma
radiation, Simultaneous treatment of GTPP and gamma radiation increased cell necrosis
ratio up to 40% higher than separated treatment, These results suggest that drinking of
green tea or co-treatment of GIPP during gamma radiation therapy may result in better

therapeutic achievement through enhancement of tumor cell necrosis,
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A, FFAEANE Zﬂﬂﬁih Ao 3Eo] o
ofel, whtah= uE & Qal AJZko] Auba HAY
Shz Aor WEWS xFsh= ofo A, Wy, &
o] Tl 7ko ] 5

uw o] ¢ z].al /\]—04

4

Fad G, 49 9F 5o sl

40

ol#Hg A= gA EHcoh(o], 1987 ; Brode, 1968 ;
Upton, 1969), ApHe] 522 9s] Tahs w7
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o} ZA|ole =ate] Alg] EAEZQ] cathechin]
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MTT assayS Bof A2 A% AA&S Taet

Aol AMESE =21 &8¢ GTPPw Sigma(USA),
st R E Elekqlct Al 71| YAlES HL-60
(Human leukemia, acute promyelocyte)= SHFA|E
F930(Korea Cell Line Bank) . ZHE F¢slo] ALE-
St AMES AaEnjoFoie]l RPMI 1640(GibcoBRL,
U. S.A), Sejo} &*(fetal bovine serum ; FBS, Gibco
BRL, U.S.A) penicillin—streptomycin(GibcoBRL, U,S,
A)} Fungizone(GibcoBRL, U.S.A) 9 sodium bicar-
bonate’s-< Gibco AMGrand Island, NY)A&S AR&
stich AR AEFY E2MUS el F28
°1 10% DMSO(dimethylsulfoxide, Sigma, U.S A)%}
20% FBS, RPMI 16402 AREFTH A& A Eg =3
of AFRE= MTT assay kit+=(Boehrinrer Mannheim,

Germany) Al5&5S A8

1.2, AR8717]

A Afeiekell AMES= COp incubatori={(Queue
model Qwj-300T, U.S.A)S ARGl MEE4Y 2=
A4S 9t BES FA] AMEEE 94 WA Olym-
pus IMT—2-21) 9 MTTS4-S 3t microplat reader
(ELISA reader)= (EMAX, Molecular Device, U.S A)
ARgER o, A AR AR 2Abe]l A3 blood
irradiatory Ayl dArA4Ao = Nodion
AFe] Gammacell 3000 Elan system(Canada, A1
“Co gamma ray)& ARESFACE

2. AEgY

0

2.1, Y= A

Ago] AbgE GAlETE A VY dHEFR A
A WEHW A EF HL-60(Human leukemia, acu-
te promyelocyte)Z o838ttt AHXZFE 20ml ¥4
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e
9 10% FBS7} 3% RPMI 16400 do]A 800 rpm
oA 5 Bt YR, 23] H&= wHESt Al
ZF0] Q= DMSOE AHste] A|AAZ] $ 10% FBS
7} Z3FE RPMI 1640v¢FH o] MEZ 228 2x10* ml &
T2 A3 B culture flaskol| dolA A 37C,
5% olAStEAE EFR widr] WollAl wiekstTt,

Y3l penicillin—streptomycind} Fungizone

3~4%de B WY AYE AT £ Aol
g~10t) Atolo] AThuher F21 t4710) FAleo] 94
st S o] §3tert,

2.2 7t =9 =3 3EE(GTPP) &H|

Ao A3 HAE Green Tea F+EE(GTPP)
0.01 mg& 100 mle] RPMI 1640 HjoFelo] Ho] =¢l
o Syringe filter(0.22 ym NALGENE)Z oji}3}o] A
&M(stock solution)& WEO] dFv)E T2 7
ofAl Weta(4Te] WA Bastch A A
ZApg-ol-g RPMI ujjofioz 3jAslo] 10%, 20%,
30%, 40%, 50%......100% 84S WSSt Table 1),
GTPP EEi= AT 96 well plato] ZFT|= Hjokoy
100 weell T3t HF-3)4 Fieolr},

2.3 dAlz=Y 4

AfelofE HL-60AZE 15ml YAEg | Y1
penicillin—streptomycini} Fungizone % 10% FBS7}
SR RPMI 1640 Bl ¥oi 800 rpmof|A] 55 5
o GAEEB 23] AR HEsiol AT ¥ AR
g WP HHAZe| 10% FBS7F ZFE RPMI
1640 HH FNE Yol NEZSE 5x10"/well(50 u,g) =

= GTPP—Z—' 10 ug/ml, 20 wg/ml, 30 ug/ml, 40 ug/ml,
50 ug/ml, 60 ug/ml, 70 ug/ml, 80 ud, 90 ug/ml, 100 ug
/mlE ZF wello] FEER 50 WX E5slo] 2E 88F
L 100 wi/wello] Hr} 7PEA &3 the 37CA
5% COp Hi¥7] W 100% S5EQ] 7oA 4847k ujjoF
T=a 79A7F uﬂot—a—}du} wjoFE AZLE MTT kit
olg3lo] zhzbe] ME LS =AsITH

2.4 SPAIZ WAL P44 A3

|
=)
IT
2

HL-60A| 2] WALA RAjo]] B8l BIALA 4] Al
3171 Yste] Alt) wlloFE HL-60A|ZE 15ml o

5].0
=
Heldo Y penicillin—streptomycin® Fungi -

o> o3t
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zone 9 10% FBS7} E3HE RPMI 1640 H{jokolio] o]
800 rpmoflA 52 ¢t Y4lEe kot 23] Hw vt
E3te] Mg & AFHS Hyal A EZ 10%
FBS7} Z&E RPMI 1640 HjoFHL Ho] MESLE 5
X 10 /Well(lOO wl) AEE AXESFE 2E8sETE 15 ml
HAEH| ) 2E8E AZE sm¥y 24z ga of
ZAM|Z(control cell)E A3t o} 37 Axzo] Y
ZAF A9l Gammacell® ZH2F 3 Gy(300 rad), 5Gy
(500 rad), 7Gy(700rad) ZARIRLE AMH AMEZE
96 well plate] Z+ wello]] 100 u0® B33 the- 37°Cl
Al 5% COp HiY7] H 100% 5E2 oA 48A1%k
ey 1E|ar 7oAt wikstath wiFE EUAMEZE
MTT kitE o]gsto] HE&EE FSch

2.5 GTPP Az
a3 Y

A, F A AE gAIEgR

AdeeE HL-60A2E 2t 15 ml YdEeao] ¢
31 penicillin—streptomycin®} Fungizone ¥ 10% FBS
7} ZgE RPMI 1640 16409 do] 800 rpmofA 58
et AAHE sFETh RPMI 1640 vjFH o2 Az
2 5x10"/well2 243 3 AW AEZE 15ml Y4
E& a7l 242 3 mi¥y 53t of7|o] GTPP 34
MN(40 pg/ml, 50 ug/ml, 60 yg/ml s="W=Z 343 GT
PRGOS 7} SEWR 3mld HFsie] 7hEr) 5o
ZH 23 ol 37T, 100%5 =S FAIsHY] 5% ol4ls
g 2R uikr] ol 6AIRE st Bk
H MEEE vl HZ(control cel)E A|Q|et ThE 3
7Ne} AMlxzol] lzAl A1
(800 rad), 5 Gy(500 rad), 7Gy(700 rad) ZARHETE
ZALE MEZE 96 well plat] 7} wello]] 100 wf B
3 ok 37 CollA 5% CO; HiYF7] W 100% F=9
2704 48417 Wik TR T2 ettt Bl
ZAPPROIAS] GPAIZ Ak ofd] S4lof olafe] 7t
7} 6sec/1 Gy¥ ZAPIAH. & 3Gyw 18%, 5Gye
30&0|aL 7 Gy 4225 ARKATH WigE AliZs
MTT kitE o]-8ste] 217+e] BEESE SAsIH

ﬂ

Gammacell2 Z}ZF 3 Gy

Desired Central Dose (rad) X 60 min/h

TS (min) =
CDR (rad/h) X Decay Factor

1000 rad X 60 min/h

6.8 x 10* rad/h x 0.9828
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2.6 MTT Assay

YA El HL-60AZE AEE&E Cell Prolife-
ration kit(Boehrinrer Mannheim, Germany)& ©[-83]
o] A|AZ9] Proliferation} viabilitys S43H= ZOo&
oSl A|ZZE hemocytometerES 01851 96 well
plat® 100 uf kel <tol] 5x10"/wello] A RF3)
8- CO; incubatorQte]] Wil 48A)7F 72A17F 242t W
oFZ] 96 wellol] MTT assay kit(Boehrinrer Mannheim,
Germany)E °]&3txich 2+ Wi H 96 wello] MTT
WS- 50 w2 ol AKX 87T HiTIelA 4AIZE Bt
HIGEAIZ] 3 490 mm oAl BLISA #=7|(EMAX,
Molecular Device, U. S AR &3-S A5t}

2.7 Synergistic Effect®] AjAk

HhabdzARel W AEel Sa GTPPe] A %=
adbel| gt AR GTPPY] v=d UM ZEAGHAL
S WARKEF controlfdoll J3R] oAl (calculated
value) B Y2 tf2 AAGHdetermined value)S o}

A0l Hifdste ARSI

% synergism

calculatedvalue — determinedvalue %100
determinedvalue

ot

1. =X GTPPOI 28t SHAMIE AE R

i

to

D EFFAZ et = GTPP A2 a3

eF AlaEoll GTPP A 2sto] sedz Az A
&g Hlaskith, HL-60 AlZF9] GTPPA2] & 48
b ool ko] vis) st wobdaes 4
o2 SsA N2ZAMES S/ IE Ade =2
=8

GTPPE 30 ug/mlZHAE 90%9] AE&E FA5Ht
7F, 40 yg/mlo M= 80%, 80 ug/mlollAl= oF 70%7H4]
MEgo| Trastact 7247 wioFslel S w GTPP:
30 ug/ml FEoM= 2RI ¢ AASHATHTa-
ble 1, Fig 1),

GTPPE AFstA] ke tiRatolA

DY

w2k
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Table 1, Effect of GTPP treatment on cell growth of
HL-60

Concentration of

. GTPPlu/)
control ’ 1.00 = 0.01 152 £ 0.02
10 0.95 £ 0.02 1,44 + 0,04
20 093 = 0.05 1.21 £ 0.00
30 0.88 * 0.08 1.00 £ 0.05
40 0.81 £ 0,03 0.87 £ 0.01
50 076 £ 0,02 0.81 £ 0.03
60 0.73 £ 0.06 0.77 = 0.04
70 0.75 £ 0.04 0.69 £ 0.04
80 0.68 £ 0.03 0.58 + 0.05
90 0.64 £ 0.03 0.57 = 0.03
100 0.58 = 0.02 051 £ 0.01

0.D.value 490nm

o
SOPR D P ®EO S P

Concentration ug/ml

Fig. 1. GTPP inhibited the leukemia cell growth at the
appropriate concentration

50% 27Vt 01K 52+0.02) 30% o|AF Aol A=
Az Z717F =R Sith(Fig, 1),

HL-60M|Z5F= GTPPY s/} £355 3% A
/o] R GTh

)

2) BN E gk AR AT

Sl Q] HL-60 Al AR AR Hl&
ato] APEEo] Fishe AEE HGlTh WARe] A
w AZol M 3Gy WA TAlelAE 48AIE v
794)7F WjeFo Al Z4zF 0.98 + 0,00 T} 0,92 £ 0,01
2 of 193Ee NES HAE B 5Gyolide
0.84 + 0,039} 0,82 + 0,030 9F 4%2] AAE HY
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Table 2, Comparison of dose and times after irradiation
in control

0 1.00 £ 0,01 1.52 = 0.02
3 0.98 £ 0.00 092 £ 0.01
5 -0.84 £ 0.03 0.82 + 0,03
7 0.64 £ 0.02 0.54 + 0.02

—o— 48fr]
72

0.D.value(490nm)

Doses(Gy)

Fig. 2. Gamma Irradiation Enhanced Leukemia Cell Ne-
crosis in a Dosage Dependent Manner

wato] 3w 3 Gyol Mt oF 40%9] A Zhds

&2 2528 5 Gyl 4o, 7 Gyl o Tone

Tage HYORA WA Ao] ¥252 1

7 MlpAIIo) o Aol o) S

thFig. 2). A7) AstelE AE47E F7b} B

A P RS WA 2AP} AZEES oJAlSHe At
H

Aee ofujajn,

2 fEslgee 1 4 ¥ o ra
AL PARHo) chak Z4do] Gl Al Shela
> 9o,

2. GTPP MCI8t EPNES AR A 3}

HRARA ZARQ} =2} GTPP Ages AEzxom 33
AL AFES fFESItkFig, 1, 2). Tk F7HA]
AulE Bstdle W 1 avpt o A4 deEhd Ao
2 o= dretMEe] GIPPE AR F Al
AFER ZARBFAY. 53 GTPP oI5 48hr  ti2E
(1.00+0.01)3, 40 ug/ml(0.81+0.03), 50 ug/ml(0.76
+0.02), 60 ug/ml(0,73+£0.06)¢] Z2iE IS
GTPPAE] 2 3Gy 'JAMIZRARA], A 2]%1(0.98 +000)

44

Table 3, Relative cell proliferation at 48hrs after co-
treatment of GTPP & 7 -irradiation

3 1098 + 001 077 £ 000 059 £ 0,06 0.58 £ 0.00
5 | 084 0,03 0.69 £ 0.07 058 £ 0.01 057 £ 0.01
7 1064 £ 001 049 = 001 044 * 0,01 0,41 £ 0,02
12
. 1
E
S 0.8 -+ controli
% 0.6 ~&— 40ul
= 50ul
$ 0.4 60ul }
a — :
o 0.2
0
normal 3 5 7
Doses(Gy)

Fig. 3. Comparison of concentration and doses after
irradiation at 48 hr

of vl3] =g 3 40 ug/ml(0,77+0.00), 50 ug/mi(0,59
+0.06), 60 ug/ml(0.58+0.00)0lA] ANEZ49] TAE
el i, 5Gy A BARA], A2]7(0,84£0,03)
o vla]l A2 & 40 ug/mi(0.6940.07), 50 ug/mi(0.58
+0.01) 60 ug/mi(0.57 +0. 0D Bo] MZ A&AZo| &
AFE o 4 ST TGy WA AR, A2]7(0.64
+0.00)°] B[] *|&] £ 40 ug/ml1(0.49+0.01), 50 ug/ml
(0.4440.01), 60 ug/ml(0. 41100208 Ho] =HARA =
AL Aekal =22 GTPP 27t =58 A29 44
o] TAEE KHolal §tKTable 3, Fig. 3).

Aeaits BY 30y WAM RARA 40 wg/mlolA=
0.09%, 50 ug/ml 26,23%, 60 ug/ml 23.34%, 5Gy WA}
A ZAFA], 40 ug/mlollAE —1.39%, 50 ug/ml 10,06%,
60 ug/ml 7.57%, 7Gy WA ZAMA] 40 ug/mlofA=
5.79%, 50 ug/ml 10.54% 60 ug/ml 13.95%2] A&
LERQItKFig. 4),

=32} GTPP 043 72 hr t254(1.52+0,02)3%, 40ug
/mlo A= (0.87+0.01), 50 ug/ml(0.81£0.01), 60 g
/ml(0,7740,04)9] ZAWE AP T GTPPHE] =
3Gy WAPAZRARA], A2]7(0.9210.01)0f H]s] A7 5
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g —%—40ul |
S, —e—SOuI;‘
[ —a—60ul;
=2 I

Doses(Gy)

Fig 4. Synergistic effect on leukemia cell necrosis at 48 hr

Table 4, Relative cell proliferation at 72hrs after co-treat -
ment of GIPP & y-irradiation

GTPPLug/ml)
Gy 0 40 50 60

31092 001 072 £ 004 056 £ 003 0.52 * 0.01

[4)
+

0814 0,02 0.64 £ 002 0.60 £ 001 050 £ 001

~

0.54 £ 0,03 049 & 0.03 043 L 0.08 037 L 0.08

1.6

1.4

1.2
§ 1 —+— control
a0 e o, S G e e T Y 4OU‘
%08 *
% 50ul
> 0.6 60ul
[m)
o 04

0.2

0
normal 3 5 7
Doses(Gy)

Fig 5. Comparison of concentration and doses after
irradiation at 72 hr

40 ¢g/ml1(0,72+0,04), 50 ug/ml(0,56+0,03) 60 ug/ml
(0.5240.0D 014 Al24=0] ZaE LFERHQIAL 5 Gy AL
ARARAL A2 Z(0.81£0.02)00 Bl&l AHe] & 40 ug/ml
(0.64+0.02), 50 ug/ml(0.604+0.01), 60 ug/ml(0,50=+
0.00% ol A AREO] 4TS % % ATt 70y
MPAREARAL, A2l 0,54 20,0900 W) A2l B 40 g
/ml(0,4940.03), 50 ug/mi(0,43+0,08), 60 pg/ml (0,37
£0.08)5 Hol WAPARAF At =24 GTPP %7

—x—40ul
,—e—50ul .

" —a—60ul |

% synergism

Doses(Gy)

Fig. 6. Synergistic effect on leukemia cell necrosis at 72 hr

Hir

cors AEse] 4Bl daghs Holw ot
(Table 4, Fig, 5).

Asadts B 3Gy WA RAR] 40 ug/mlolA=
11.16%, 50 ug/ml 33.07%, 60 ug/ml 34.46%5 LteRjjo]
A o A RERIE 5Gy A ZAMA, 40 g
Jmlol A= 10.10%, 50 ug/ml 9.35% 60 ug/ml 23,12%,
7 Gy HPAMA ZAMA], 40 ug/mlo AL 4.40%, 50 ug/ml
1.724% 60 ug/ml 10,91% A58 UEMYSICKFig, 6).
o] A¥olA] EGCG Ae] 3t & Hlulof|A] hAES=]
60 ug/mle] EGCG A& £ 3Gy WA 2AIA=
o] 34.46%2) YAE APE = 2dE HA

v o &

=210 GTPPy 54 ‘u%
FEaNE HERHE AR
m= PAbse] APEEIE %XM?]-E— 2iE Holdoh

olo} e A 71Ee] AT} A,
Valcic 51996)&  (+)—gallocatechin(GC), (-)—
epicatechin(EC), (—)—epigallocate catechin(EGC),

(—)—epicatechin gallate(ECG),
gallate(EGCG) 2} caffeine 52 o|-&45to) MCF-7(bre-
ast carcinoma)A|EF, HT-29(colon carcinoma)A||3E
= A-427(lung carcinoma) A3 UA CC—375(me -
lanoma) |35 52] PAlEo] A A& et
4], EGCG, GC, BGC o] the 3kgkaol s ¢A
23 A oA avs RSN, 1% EGCG Ay}
v P 45Ee e 5], Eddls 48§

BEGCG(epigallocatechin gallate)ol] #3F of Holof

(—)—epigallocatechin

45
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st A7t AFE (L 9tt Guo §(1996)<> green
tea polyphenol(GTPP) AJ¥<¢l EGCG, ECG, EGC(-)
epigallocatechin, EC(epicacatechin) 0| synaptoso-
me®l4] iron—induced lipid peroxidation A BEiE
Faslg=d), EGCG ) ECG) EGC) EC 5 2= lipid
peroxidation A4S AA|A)7)aL, hydroxyl radical(HO)
7] 588 ECG) EC) EGCG) EGC2 R Fd ZYNEA|
2 #EEe) Otsuka $(1998)-2 Humand}t mouse
leukemic cell line%l K562, KG1, THP-1, U397,
NFS60 AJEZFE o83t 0 4M, 10 M, 50 M, 100 uM,
10000 uM 5 ZHZ+9] EGCG “s=ol o Alza=o] A
A8 36AZF AT T MITE FoiA S,
Colony @Al 149 AHxt § B33t MTT, Colony
HA] A% BIF 100,055 oISl ALolAL oA
52 A olA @ colony BHS NS WA
=+ E3|, mouse AEFQ] NFS 60 A|3ZE2]
AL humanit= @2 20 uMoflA FAIE AFES
oA Ae] AR,

Katiyar 5(1994)2 L 2 714 et A4 4
A]A8l(antitumor bioassay system)& %3l therein©]
274 Al epicathechin(EGC)o] dAl8Nantioxi dant)
w72 Vel =x7} chemical B+ photo—carci-
nogenesiso] B3 7]5o] 22 B89t Uchida
5(1992)-& AF | GTPPE 2858 Bl ARsA &
FREY, ZHliver)old WA f=ol Qs ARt
lipid peroxidase &7+ HAAZ|L, AAl X—A AL
7 Aol AP ATl e Wwe =4S AW
WAbA BEARAY] 7HsAdE AABHEE. Kuroda
(1996)= chinese hamster V79 cell line& ©]&3}o]
4—nitroquinolin 1—oxide(4ANQO)IA HEFHE 6-
thioguani ne(6TG)-ATA EAHo] = Ao &
3 A1LE %3 catechins, EGCG, (—)—epicatechin
gallate(ECG) 50| MZEAo] #a=A gods &4
Ho| Ao Ayt Yo HILSFAT;. Hasegawas
(1997)2 CCC DNA(covalently closed circular DNA)
o X-A, y-H, f-H B& EAT 5 DNA £4 oI
SaE ARG, GIPP BE7 E7FRE(x
10°~3%107)CCC DNA AE&o] /1S Hasta
il o= GTPP7} OH radical® AAst= s8°] VI
Rolgln B dlgch E3 Ishinog(1999) % GTPP
o] FerAg, ARSI, MEEAS Aol miAl=
orEA, FEdole 9 SlstA|Y] o] #it d+
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2 3| tamoxifen, sulindac, doxorubicingit Z-&
ord|el HPsi= GTPPL] &dto] JUE vXA o
U, CoCl:9] A= GTPPo| 93] k= Al
(cell injury)E AAXNZIck st} Gensker 5
(1996)& GTPPES &-820] 0,100, 500 mg(0, 0.56,
2.8 mg/day) & H7psle] 1 FLARS W, 5E
7hNFel BAS BASHA] EFow, UV-fi= IRet
Z715 AR S BHEYch Eah, GTPPO] 2§ V]
AL gelEs o Al=E7E AYE7|® St Naka-
gawa 5(1997)2 Fol| GTPP(500 mg/g body weight)E
AF- EoIdlar 605 Fof chemiluminescence—detec-
tion high—performance N3 HZn}E1§a}(CL-HPLC)
2 olgsto] ¥o} AIPIATS ST A FAoA
12.3 nmol/g, brain 0.5 nmol/g, liver 48 4 nmol/g, &
Aol A 565 nmol/g, THAEY 68,6 nmol/g] EGCG
7} F5Eginks A5t 23S B3k}, Komatsu 5
(1997)-& C3H1-T1/2 cellS o]83fo] HALA (= E
AR B3t GTPP BIE TR vl EGCG 5 uM2
HEEAo] ofrt FIAEGANL, FARE FEAS
Aol 37t LS WA, GTPPE: E3]E, et
4lo}(chrmoprevention) 2h-g-o] gl Zlo2 Ad#A &
t} Chen $(1999)2 human keratinocyte cell line
(HaCaT)& ©0]88}] GTPPS] UVB c—fos 314} =]
ae el HaCaTolA tumor FXlof 2
517 Tolsl= AP-1 BF 84 F9] Rl c—fos?]
AL GIPP7} A& c—fos FAA AL 252
AT, B AR HLE c—fos TIEE] UVB-
9% 248 ARt Bustd. 1en, AN
oA wiFSt human keratinocytes Ao Z2)4 B
URAA(UVE) S 2AEHES 7$- AP-1 drde] &% <
Foll A GTPP B%7} 5,45 nMoflA] 54,5 uMAte] 2] B
o AP-1 BEE AAARE ek Barthelman
et al,, 1998). GTPP: A|xu} A7t =847} TU4=
KA tumor promoter)@} AAE ZHE-5HHA Ao 2
82 ARF= 7150 9lo] “sealing effect”®il &
o, *H-EGCGE o83 45 AdolA A Avie] AA
72 Bxs uehin 4847 Qb Y AlEF
(PC=9 cel))of] EC(100 zM)& H7FIe A9 AlEALA
(apoptosis) ¥H&-0] EGCG(75 uM)yECG(50 uM)y EGC
(200 uM) =05 ZAA7|HA TNF-a BES A
7= F37} 9ok E3E Stage I, T, W breast cancer
(GHehEtoll Azt B5AE <2 cups/day®l >8



Wb 24 et W9 X2)@ %A Polyphenole] F-7AE A3 22 a7 (o] FF)

cups/dayE EEAIZE S, sl 23S B85 &
A Hoh 8 3 olkE 583 ARSI stage I,
oA i W2 AEs Ho|HA dXEe 7=
HEgo] dHA Yri(24.3 % vs 16.7%)(Suganuma et
al., 1999). ¥3l Melissa5(2000)2 =AA o] w173h
Jurkat T—lymphocyte(H I HE AFR-SFo] Hy0p—8-5
DNA &4 &7 25 4M HeOp THECR A5t o
Hls] BEGCGE 10 uME HiFAl 3 H7RE tollA
H0p T Aefate] H]al] DNA &AS A7 = A8
of Qlou}, IEw(100 pM)o A= 2313 DNA &40
HAYS=E o= EGCG & % #&7](phenol group)
7 afol2el el AEksE 7HAAL §lo] HaOq0lA
WS hydroxyl radicalo]l @8] €A hydroxyl group
(Dol 232 4T 4 7] glolrt kil Harskgd
th 2 AtoflAl =ab Aol AR RARS HepskolS

W AE APEe AsaoR Frle

:

o |

z
= 58 1 i
A 2AblA St wEETE 7 Gyek 5 GyollAl
10% w|ete] Asaas o' GTPP Afdk= 3Gy
oM 35%7HA) S7iRIt, AR EARE dRboR @
< AgAEe] E4e zefsked AAE AT =
AN GA2E AR AT = e Aol
e TheAE Bojfth & ditolAs 40~60 pMe
ujFe] GTPPE A 2|sto] Aol tigh ArdE A
2 S0 o Aok ER AR 24F AL S
GTPP 7} froll W ddMles 43ES nlast
AT YA s Ae] Aol M AATE Gl <
A7E e AE F]lskalon, g Aadwkox
Feadt w2 veRd ARdE BEd 5 %o &
. HAF GTPPA 2l ofsf YAlg Adeaomn ARd

ol

A

ol

= 1
A 5 e Aolehe e AAkT ool Ans
ul2of Holoke] WA HEA| %% GTPPE W A
eebel Ade) WA RARE PAHNES 2L
Arolstud GRdoE QNES AU fET 4
ohe Zlom s|Eeh, WA EALE B3 GTPPO]
9 Aot b Qe gL In vivo Aeld]
A= SUF BE vehfAe] deide o ge A

7} 2aElofok 3 Aolt,
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