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ABSTRACT

The effect of green tea polyphenol on cisplatin-induced

cytotoxicity in human uterine cervix cancer cell lines

Dong Chun Jin
Advisor : Prof. Ryoung—Rai Lee, Ph.D.
Dept of Biochemistry and Medicine

College of Medicine, Chosun University

Objective: Green Tea polyphenol(GTP) has been shown to
have anti—-tumor properties in a wide variety of experimental
systems. In this study, we evaluated GTP as a biochemical
modulator on the cytotoxic effects of cisplatin in treatment of
cancer.

Methods: Hela (Korean Cell Culture Bank) human uterine
cervical cancer cell line was used. Hela Cell was cultured in
RPMI-1640  medium  supplemented  with  10%  (v/v)
heat-inactivated fetal bovine serum and antibiotics: 100
units/mL penicillin and 100 pg/ml streptomycin. Two types of
GTP, epigallocatechin gallate(EGCG) and polyphenon®  were

used for these experiment. Cells were seeded at 1.0x10*



cells/well in RPMI1640 media in triplicate wells on a Nunc
Labware 96 well flat bottom microculture plate, with or without
GTP(50ug/mL) and at different concentrations of cisplatin
(0-100pg/mL). After incubating the plates at 37°C in 5% CO»
for 1 days, cell viability was determined using the MTT
[3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium  bromide;
thiazolyl blue] assay. Western blot method were employed to

® on the

detect the influence of EGCG and polyphenon
expressions of pb3, capsae-3, caspase—8, and Noxa genes
in Hela cell lines.

Results: The viability of the Hela cells was decreased to 31%
at a 12 ug/ml concentration of cisplatin, and to 12 % above
25 ug/ml as measured by the MTT assay. However, in the
co-treatment with EGCG(50ug/mL), the cell viability decreased
to 47% at 4 ug/ml of cisplatin and to 15 % at 6 ng/mL of
cisplatin in Hela cells.

There are no apparent changes in cisplatin—induced

®

cytotoxicity between EGCG and polyphenon administration.

The levels of p53, caspase—-3, Noxa and caspase-8 in Hela

®  treatment.

cells were increased by EGCG or polyphenon
Conclusion: These experiments showed that GTP has a
potentiating effect on cisplatin—-induced cytotoxicity of Hela

cells. The synergistic activity of GTP might be due to the

_|V_



increased caspase-3 by means of its influence on

anti—neoplastic activity of cisplatin.

Key words: Cisplatin, Green Tea polyphenol, Hela cell,

caspase-3
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o= kst zHgo] e EeldlE Aol HFe® SrEodn. Ak

polyphenol A&l ZHIZ12  Fe] LA} A 7ol 37t dvks B2 A
o] s a Juh. 0 Hapgle] diE FHE e old X FRIF
+Hl, 715 epicatechin(EG), epicatechin-3-gallate(ECG), epigallocate-

chin (EGC) % epigallocatechin-3-gallate(EGCG) & 47F4] & F/7F 53] &
a1, o] Fell A= BGCG7E abelel hiE EalvlE T b FRFe] Hoh
R ddnd EAR ) o = g ko 7 B e e A RS e e s S T e
< dWets A8 Slar, AlE FAE

_(I_Dr_
Aske] gkl Aoluf Wa e oA S glrka g}
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Zo o
EGCGel MEH o] gy !0
3

o] FAbslg ar, M EAPE ALY o= Ao ® ezl ph3, caspase-3,
caspase-8 & Noxa T & o] &S western blotHol] osir SAHslo] Z&]

wo] Fiol @ Aol &g AL FPekaA s,
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1. NIE9 ujg

=

2 Ao AREE MEE TP A E S (squamous cell cancer)$l =}
S AMET(HeLa cel DR, Sk MEZFT 2ol|A] Fgutol Aol ALE
SHETH. 10% d%, ~2EFEvlo]Al(1000/mL) 2 YA =A(1000/mL)S &3
RPMI 1640 Hl#](Gibco BRL)E AR&stiom, 37CE FA5 = (0 wig7]l

A 71 AES kel

2. AFARGAEAN A2BED Belsmo] ALY X
s 9% 27

AAL HYAEE A=ZgEd HAE dixzd,  Al2EEEE(Signa
Chemical Co, USA)¥} 52} %293 (polyphenon®™ 60, Cat. No : P 1204,
EGCG Cat. No : E 4143, Sigma Chemical Co, USA) & FH7}3 o2 5o
2AAEE . S A EYE 871096 well plate)®] Z; wellell HelLa A3 2.0
X10" AA g ol 197 Mg & AFS At Ha EslES PBS
of &3iAA H7letar, Al~ZEFElS DMSO(dimethylsulfoxide)oll 832171
% PBS(phosphate buffered saline)ell 3|AAIAA ZF wello] =AW= H7}
atol, 0, wiF7lol A 24413t Fot o wjkdt 5, A& (Cell viability)

E MIT(3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyl-tetrazo —lium bromide)
HPeow ZAgstglnt. MTEe AHS gy Aol MITE HFEE7 1 o] 9
A A7bete] 4 AZEEF WA - ol Fels AlA s, HBSS® 33 Al e & MIT
L3 N [50% N,N-dimethylformamide(v/v); 20% sodium dodecyl sulfate(W/v), pH4.7]
20005 H7}ske] ELISA plate reader® 540 mmol A SH=E =Aste] ALksdct.



3. Western blot

kA E= wiA|E A7 3 F Dulbecco's PBSE 13] A 3lar 10040
SDS-loading buffer(50mM Tris-HCI;pH6.8, 2% SDS, 0.1% Bromphenol blue,
10% glycerol)E& #7}8ke] 95° CollA 5 & &< WAt & 27|95 A3}
Ark. A719 5L 10% polyacrylamide gel S o]&3te] Tris =M (pH 8.8,
0.025M Tris, 0.192M glycine, 0.1% SDS)llAl 8OVE 2A17F F<F WA AT,
A719s $ gel w83ke] nitrocellulose membranes LO]A] transfer
buffer (25mM Tris, 192mM glycine, 20% methanol)olA] 20VellA] 12A]7Hs <k
transferst@lith.  Membranes +23te] 5% nonfat milkE 33k TBS(0.1%
Tween20 in pH7.4 Tris—based saline buffer)e] 1A]7F &<t blockingd}al
TBSZ 23] washingdtt}h. ¥=} @A ZA] Antirabbit polyclonal Anti-p53 Ab,
anti-caspase-3 Ab, anti-caspase-8 AB, anti-Noxa Ab(Santa Cruz
Biotechnology, Inc. USA)E A}F&3}Sltt.

Zkzre] dab &A= 2% non fat milk/TBSelA] 4Tel A 12A17F &<t wEg
Al k. TBS®  43] washing$ horseradish peroxidase-labeled goat

anti-rabbit IgG(1:2000 dilution), 2% nonfat milk/TBSelA 1A%t F<oF wt

olo

Al7Z1 3 TBSE 43] washing?dt}l. Membrane enhanced chemiluminescence
£ N (Amersham, UK)ol] Y& & 1H 30% HoF WFSA|7]aL X-ray &S 9
galo] 7HFAI7l 3 HAEte] YEld bandE image analyzer (1D ver.2.1,

pharmacia biotech, USA)= I intensity®S A %3F3ict.



L Hi+EFEAX EAE 5
At x=dxE gAeglal, d@ A= SPSS pe L=

Duncan's multiple range testol]l ¢alA 7AA3Fd p<0.05



m. 2 3

1. A|&Z29 o] Hela AlX 9] &4 v 9F

Hela MZE wiFst & wjddo)] A|~Zeblo] 0, 2, 4, 6, 12, 25, 50,

100 ug/mL = A H7kste] wjekst & MIT Ss S4 A7 Al=Zed

o
ot
rlo

o] s%7F 12, 25, 50 ¥ 100 pg/mL Lw) MIT 3 hze 34, 11,

5% 5 %% 745 At (Fig. 1)

2. EY¥=0] Hela MES A H|X= I

HeLa A|EZ wjoFat 3 wjokolo] EGCGYU polyphenon®™ < 0, 10, 20, 50,
100, 200, 400, 800 % 1000 pg/mL WA FH7}ste] wjokst & MIT L=+

iy

Zxe A3} EGCG F% 200, 400, 800 ¥ 1000 pg/mL duwj MIT Qe
9] 86, 31, 11 2 8 %= 7AH AL, polyphenon® E%E 200, 400,
800 2 1000 pg/mlL duj MIT Sk 9] 90, 23, 8 2 7 %= A
5o} HeLa Al¥o] thdk EGCGY polyphenon® ¢ =4 xlo]7} ¢l Aoz 1}
Ebuttt. (Fig. 2)

3. Hela AXZA A=ZHH o3 MEZA vX= EGCGS

polyphenon® ¢ <33k

HeLa AEE wjde & wjole] Al=Fepele] 2, 4, 6, 12, 25, 50 %
100 pg/me = Al H7kske] 24A13F et & MIT hlFe AlAZeels 37t
3HA F& dizrell wske] 98, 95, 89, 34, 15, 6 B 7% ® VER} Al=F



el 12 png/mL A7 EE AEEAdol 343 ZAES 4 5 g,
HeLa AlEE wdt & wjkolo]  EGCGLF polyphenon® < 50 pg/ml Al

A7vetaL AR vl 5, A 2E

i

2elS 0, 2, 4, 6, 12, 25, 50, 75 2 100
ug/mL = A FH7bste] 2477F wjkst & MIT S2S S433th.

EGCGE H7bste] wlket Mo MIT Shd=ke Al2=Zetdle] Fofsko] w
2bA 24z 100, 90, 45, 16, 12, 9, 7 2 8 %= e} A A= 6ug/mL

ol A AL FA i

juut)
o
o

polyphenon®™ <& H7lste] mjgat Ao
2o webx ZHzb 100, 94, 55, 12, 8, 10,

7
ng/mL oA H-E AEZge] FA8 HaPe & F AT (Fig.3)
4. HeLa MEANA p53 FAA LA WA= 54 ¥ IF

HeLa A2 1U7F kst 2 wjokolo] EGCG}F polyphenon® & 25, 50 2
100pug/mL A "7Fste] 6417 o] wlFe F AlE9] p533t acting western
blotS Aldste] vepd Wl=e] Wes 77 ZA43}e] ps3/actin o Hl&S #F
3 A3} BGCG 0, 25, 50 ¥ 100pg/mL oA 0.85, 1.31, 1.29 2 1.30 = 1}
EFW3L, polyphenon® 0, 25, 50 = 100pg/mé TolAE 0.85, 1.29, 1.31 ¥
.95 2 YERNA EGOGSE polyphenon® H7btell A R tizte] HlEke] £-9
& 7k Yehig. (Fig 4)

o

5. HeLa AlE)| A Casapase 3 #3AA L& v A& I3 ZHE9 93
HeLa M EE 197F mjkat & wjokolo] EGCGSF polyphenon®™ & 25, 50 o
100pg/mLE A H7kske] 6417 ) et 5 AE9] Caspase-3% acting

western blot& Al&3te] Yelhd =9 WxEE 747} 5743}e] Caspase-3/actin



o nj&S #AFS A BGG 0, 25, 50 2 100pg/mLitell A 0.83, 0.91, 1.11

2 1,12 & YEYA, polyphenon® 0, 25, 50 2 100pg/mL el AE 0.83,

rulo

111, 1.23 3 1.31 & YehlA EGCGSE polyphenon®  H7krel A ®F tizw
o] H]dle] f-2l3t ZUE L}E}‘ﬂ\E}(Flg 5)

6. HeLa M XA Noxa Az EA WXe 2 FHAEY 3
&

HeLa A EE 147k vkt & wjoFalo] EGCGS} polyphenon® < 25, 50 X
100pg/mL A #H7bste]l 6417 o wjddt 5 AFEQ Noxa ¥ actin
western blot& Al&ste] Yt W= AwS 717 543}e] Noxa/actin 2] H]

##23 A3 BEGCG 0, 25, 50 ¥ 100pg/mL el A 0.58, 0.62, 1.11 ¥

tlo

&
1.12 & Yehllal, polyphenon® 0, 25, 50 = 100pg/mL oA 0.58,
1.01, 0.98 2 2.35 = YEFHA EGCGSF polyphenon®™ H7brolA B% tjzd
of Hlste] frelgk F7FE YR (Fig 6)

7. HeLa M XA Casapase 8 F3AA L& v XE Hx1 9=
o] |3

HeLa AEZ 197 sjFat & mjFoie] EGOGSF polyphenon® & 25, 50 2
100ug/mL =A H7bste] 6A1%F o wjdst & A|Ee] (aspase-8 I acting
western blotS A]&3dte] Yepd wi=9o] UEZE Zbzb =A3le] (Caspase-8/actin
o WS e A3 EGCG 0, 25, 50 B 100pg/mL ellA 0.66, 1.24, 1.20
2 1.21  vedlar, polyphenon® 0, 25, 50 2 100ug/mL FoAE 0.66,

0.96, 1.25 2 1.31 & YEA EGCGSF polyphenon®™ #H7bitol A 2% )z



of Hlste] ok S7Fe WEith (Fig 7)



2 AFAR A A ARG AESQD HeLla Al3EolA Ik E85H=E
EGCGS} polyphenon® & A|~Zalele] B8 S7hA7]E @it Qe Aow
ettt Eedleae AeodA dbsiags vedle 22424 Sxku
Fob, Lol wol gy 9lom, flavanols, flavandiols, flavonoids
3L phenolic acidsgeol ool %3trh. ™ mijol= JHEIZl, 71591, ofv]
AbE o] FfrEe gledl, 53 ZEHlERel e ko] Wi =t
o g-Eo] 9= FHElIZlS flavanols Foll &g ™ EC, (ECG), EGC,
EGCG 5 o8 7MA F/7F g, ®P R A3 A83 polyphenon®

EGCG, ECG, EGC 3 EC o] 5ol = 7HZ H&&oltt. =k 7HE1xl

(¢}

&

I

rlo

& 28t A4 2 imune nodulator A4 objet Frats, YT
5 ole] 74 Ael@Agel gt Zow nudn Qid, FAagolt Bt

288 BGCG7E 71 A Ao delA ok Y B Al M s BGGe
2k 7FEIZ] B3HE<] polyphenon® 9] QHAIEC] Wi 5428 Hlal ZA4 5}
7] $lste] AEAFY AEFQ Hela MEE wjFNe] EGOGS polyphenon®
S A7 #rrete] wigE § AES AEE MTHOZ A 23 EGCGot
polyphenon® E%F 400 pg/mL o]de] sxelA AxEdgo] 74w o], EGG
¢} polyphenon® ¢ MEEAL JEIHE Fx7t SAHSE Aow Azt 7}
Bl7] 3591 polyphenon® ¢ AE A4S Uehle 29 7 5 F
oA 71 &k 2Hgo] 2 Ao dH A Q= EGCG7F HeLa Ao gk &
A28 yehlE w57 H53 Ao® YEhdA, polyphenon® I EGCG
= Hela Az oigh A4 NEE54H 8S el sE55 A7t ¢l
= RAow AzEg, w3 FdokA AAaZgEo] 12 ng/ml o4 Fo
A AEZA0] a® A wwehH EGCGS polyphenon® & 400 pg/mL

ool EE A MEEH 7AES YERNER EGCGSE polyphenon®™ o]

_10_



AAJA AESAALEL 94 &2 3oz Aztdr

FAAet 7S BAFAT A 1 2t SUE F dve AR
37} 1= dl, Ovarian sarcoma cellolA] doxorubicin®} EGCGE §A] FoI3}
™ EGCG7} p-glycoprotein®] 2F-8-& 9A8}e] doxorubicin®] A|E<] wWjEE

AAFgenr F¢ anrt Td @ota g,

=2k 7M7) T ARk o BGOG7E @dekde]l 7HE Ad Aow Hawa
o, Babich 57V AAAEMHGE-2) < $HAIE(HSC-2)E wj¥at A
o A HSC-20] ek MEZA ] F7)E= E0G,EGCG > EGC > EC, C glov},
HGF-2 Aol th3h MEEAL BCG > EGCG > EGC <= 2 vrebdthar aho] A
o FHol wad ZYHEe FFHo W Aol tEda st

bl

=
EGCG 2 polyphenon® Fojite] A EFAHELE Al AZg)
93 %, 47 % % 51 %5 27 YEbdlal, 6 ng/mL FolAlel= 86 %, 15 % 2
11%5 747t YeRNA] BGCGEE polyphenon®™ o] 7k Aol AAS 7ha
Hoom, AMEIHE FAES EGOGE polyphenon® o] A& H]%=gh o=
e T
ol21dk AF AFzA EGGS polyphenon®™ & AlAZeEla} B3 FoA
HeLa M9 &o] #A3] 7A4a%7] wie EGCGSF polyphenon® & Al A~Z
gel o] 3o A5 TV A7 AUt e AR FS5HEH.
& BGCGS} polyphenon® o] AJ~Zbele] o AEA FHago] WS

817 WEFUA] BGCGS} polyphenon® & Al2Eebd 44 SUMEES wd



o AFAA Gl AREE wlF ] e 7] w2 DNAZE Q17

29 E6%} E7 vl do] S E

(

A A b Z2lElEol pb3 Ak Wl wx|= FEks BEE]
9131 HeLa A3Eo] EGCGSF polyphenon®™ & H7bete] et 3 p53 whul Ao
)& western blotS A&+ A3} EGCGSt polyphenon®  H7Fg FolA H7}
aHA 2 dizxrel wlske] A EGG 25, 50 B 100pg/mLiFolstol A 54,
51 2 5297} z+zb Z7} 93, polyphenon®™ 25 9F 50ug/ml ol o A=
51% ¢k 54% S7hHl e, 100ug/mL Folwell A= 7ol Wat7h glolA Hela
Aol M BGCGSE polyphenon®™ o] & p53o] T71ES o = 9lom, 259
50pg/ml AFole] ol 9l Ao vEbdal, EGCGF polyphenon® €] p53
7kl tig Aol fle A o® UEhEth. pb3 ©hlE S Al=ETel o] DNA
S4E STHATIE SO AlaETd
7 A Qlomg® B AR A EGCGS} polyphenon®™ 9JEA HeLa Al
Zoll A p53 Aol F71EE AL BGCGS polyphenon® ol o3k Al AE
e o] AEERA Sl adle] H ¢ s Aem FS5HU

p53 T A S AFE ] AFAF(apoptosis)ol] T = oz Ll 9lof,
AR A AES] AAbe] FojEtE Zlom A WlHQl caspase-3,

caspase-8 = NOXA @M A®3VS western blotol 9314 =45t #2319

_12_



t}.

Caspase-3% A|ZAFALo] A5 Folst= T A2 A Hela AEe] EGCGLE
polyphenon® & 25, 50 2 100pg/mL €A H7beke] wjFer Aw} EGG F
ool A 10, 33 2 35% 7} 27 F7b HAL, polyphenon® Folel A 33
48, 57% 7} Z+7k F7bE]o] EGCGSF polyphenon®™  H7btolA RF caspase-37F
Z74E9om, F7HES polyphenon®  Foliel A BGCG Folwwtt o Atk &
3k BGCG 25pg/mL ol ol A caspase-3 ¥ 10%7F =7} ¥ o, p53S 54%
7F S7hE o] pb3e] F7Ee} caspase-3 o TUFH[EO] HHE A o® UEET
po3ell o]k M EAALE pb3 & oA Puma, Noxa ©¥lAe] &Adst —1g|al
ol & Baxtt Bak T A&} o wWE caspase-3, -7, -12 &
effector caspase ¢ &Adsle] wWE MEAPEALY] FEE o]ojA|= Fo=R
el Aok H AYolA] Noxa @A) S Hela AlEol  EGGS}
polyphenon® & 25, 50 2 100ug/mL €A H7tste] wjkste] SA% A
BGCG Fololl A 7, 91 2 93% 7} 27t =7} w93, polyphenon® Fol ol M=
74, 68, 305% 7} Z+zb Z7}¥ o] EGCGSF polyphenon®™  F7brol A EF Noxa &
o] F7tEQom, F7HS polyphenon® Foliol A EGG FolwrTh vl At
Fg EGCG 25ug/mL ol Al p532 54%, caspase-3% 10%, Noxat= 7% 7}
7y7y Z7bE) AL, BEGCG 50pg/mL Folwtol A p53& 51%, caspase-3% 33%,
Noxat® 91% 7} Z}zy F7t=lo] MEAALE A A f-19el=  caspase-3 29| H
sk} Noxa o] Wshe Mgl om F7hHo] Avbde] & Zo=m AzEL
p53 WAk W 3ke} caspase-3 O Wstel] mlElvAl= A HEA FobA
Avbge] o AL Aoz FHHAY. wiksd =2k EH=l 93 Noxa 9

g

Z7F & o2 Qclo] g HARo R AZE o] caspase-8 = FG3ISH.

®

HeLa A1) EGCGSF polyphenon®™ & 25, 50 % 100ug/mL %A #7}sle]

&3t 3 caspase-8 HS 574 A} EGG Fo oA 87, 81 ¢ 81% 7} 7+
937, polyphenon® Wit A= 45, 89, 98% 7} Z7F Z71E o] EGCG

jus)
_

RaY

37}

_13_



2

87% 7} Z+
o

caspase-3 F°| Wste} Noxa e W

o

.

15 ®W.ZA| (modulator)ell
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Fig.1.Effects of cisplatin on MTT reduction of Hela cells.
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Fig.3. Effects of tea polyphenol( EGCG and polyphenon) on
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were added to culture media at 2 hrs before cisplatin treatment
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Fig.4. Effects of polyphenon and EGCG on p33 expression in HeLa cells. A)
Noxa expressions in HeL.a cells by western blot. B) The expression of p53
relative to actin in vehicle, polyphenon, and EGCG. C, P and E are
representative of control, polyphenon and EGCG, respectively. P1-P3
indicates concentration of polyphenon, 25, 50 and 100ug/mL., respectively.
E1-E3 indicates concentration of EGCG, 25, 50 and 100ug/mL.,
respectively.
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Caspase-3 expressions in HeLa cells by western blot. B) The expression of
caspase-3 relative to actin in vehicle, polyphenon, and EGCG. C, P and E are
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indicates concentration of EGCG, 25, 50 and 10048/mL , respectively.
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