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ABSTRACT : Epigallocatechin gallate (EGCG) was reported to exert weak cytotoxicity against normal healthy

cells such as C3H10T1/2 cells, but profound inhibitory effects on the initiation or promotion stage of chemical

carcinogenesis in mammary gland, blood and mouse skin. This study was carried out to develop antitumor

agents with weak side effects and strong antitumor activity. Human skin melanoma cells (HBT 69) and human

oral epitheloid carcinoma cells (QCL 17) were cultured in RPMI-1640 media containing 10% fetal bovine

serum, antibiotic, and fungizone. After incubation for 24 hrs, the cells were treated with various amounts of

(EGCG) for 48 hrs. The growth inhibitory effects of EGCG in human oral epitheloid carcinoma cells were

evaluated by the 3-(4,5-dimethylthiazol-2-yl)-2,5-di phenyl-2H-tetrazolium bromide (MTT), neutral red (NR),

and sulforhodamine B protein (SRB) assays of colorimetric methods. The light microscopic study was also

carried out to observe morphological changes of the treated cells. These results obtained were as follows;

1. Significantly inhibitory effects of EGCG against cultured human oral epithelioid carcinoma cells.

2. Significantly inhibitory effects against cultured human skin melanoma cells treated with 50 pM EGCG, but
decreased inhibitory effects in 100 uM EGCG.

3. Degenerative changes against cultured human oral epitheloid carcinoma cells.

4. Degenerative changes against human skin melanoma cells treated with 50 pM EGCG, but recovered
degenerative changes in 100 gM EGCG.
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EGCGE QX MITSUI NORTINA}o| A A28 (Fig. 1) A
£ AHEstgth. AlEujoke] AREE RPMI 1640, fetal
bovine serum, penicillin G, streptomycin 2 fungizoneA] 252
Gibeod| GRF o]5107), MTTHZEAY, NRAFEAY 3
SRBA 240l AME-3H Al oF2 Sigmartel M -9istgl o,
FR4E 3 2R3 ALEA.

AE77
A E9] w2 CO, incubator (Shellab Co., USAYS AL4-3}

3, AEFY AAE Tukd FFANE Ao,
o4& ©AHv]A (Inverted microscope, OlympusyS AL-§
Atk MTTAZHEAH, NRAFEAY 2 SRBAFEA Y
2 ELISA reader (SPECTRA MAX 250, Molecular Devicis
Co., USA)Z AH3dth.
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$15te] RPMI 1640(Gibco, USA)ell 10% fetal bovine serum
(Gibco, USA)Z} FAREA G H7tete] ujgatdet. ALY o
o 2% 37°C, FE 95 %, HATLA B2 5% v]%7)(CO;
incubator, Shellab, USA)YE AM&3}gich AdL 93] Uz}
vlokal flaske] MEE 0.25% trypsin® 2 ]| 5}od Turkd &
TAMNE o]43t AMEF7F 2X10° cells/ml HEZ A £
A8 wEodrd. A Faldd 24 well multidish (Nunclon,
USAYl A7) AERGAS welld 2 m¥ 23313, 2447
W3t § F2 43 EGCGE 1 ml Arlabe) wiFs ot

MTT Bareay

Mosmann®] =8 (1983)o] ¢lste] HEE EGCG7} A7t
B Aol Al 48217k ekt &, A @ A3 MTT(Sigma)
50 pg/miz} TEH v F AL welld 1 ml# go] 33Xz vk
sk, vjokE HjokelS vl2) 1 dimethylsulfoxide(DMSO)Z
2 mljwell® o] 5871 A248-x]5le] MTT formazanS 23
3} & ELISA reader(540 nm)Z MTT¢] 4 EE &3 3lo o
Zo3 v watith
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Fig. 1. The chemical structures of ECG and EGCG.

thated EGCG 1 uM3} 25 uM MTT5Zoll A #2932 3ot
FA L wolx gkgkor), EGCGE QA 9 R EZAME A Eo o
3t 50 pMs o A 5] MTTEE SAH R fofstA 7
AA7]7] A&k 100 uMEEg A= ©3]8 50 uMs =9
AR MITZo] B 243190, MTT50L 166.10 pMo)
Atk QA FAGAA AT A T Dste]E SO uME L9} 100

MisZolA BAASR Fo3t ZA(P<0.00)E Yehol
EGCGgo| Z7lshd MTT#HE zhadte] MTTS0L 77.14
pMol otk NRA Fol| gloj A& MTTA el A &} frAHS B3}
7} YEbTh EGCGE QA FRZMEAH Lo izt 50 uM
FEAA NREFE BARCE fFofstAl iz o, 100
UM E(P<0.001)0] A= 50 uMs =0 A] HTINRZS] 72243
Ayo] Z7}31431, NR50L 123.72 uMo|gith. A F3-84
I GFAEAAE 50 uMs 9} 100 Mg ol A BAH =R
Fo8HA Hadte] NR50S 78.89 puMoldtt, MTTA &4
Ho| A g} 2ol EGCGY] w27} F7Hgoutel NRZFo| 7Has}
H.om, 1 uMs} 25 uMal| M= fold JdAaRE £ 5 UK
t}. (Table 2). SRBA #oll oM MTTAH ZF3} NRA ol A
o} Zo] 50 uMFZoA] Q1A HE-ZAZA LY SRBEE &
Aoz fosiA Az ey, 100 MEENA = AFE
43 Y= 2 S0pME R Rt F7HAZ =t SRB
50 357.23 uMoitt. QA AR AFATAA = 50

MEE9} 100 yME ol A TAH LR f-93A Hastde

Table 1. The Results of MTT Assay on the Antitumor Activity of EGCG

EGCG Concentration

Human Skin Melanoma Cells MTT

Human Oral Epitheloid Carcinoma Cells

M) Mean=+S.D.* (% of control) Mean+S.D.* (% of control)
Control 3.25+0.13 (100.0) 3.20+0.15 (100.0)
1 2.64+0.11 (89.1) 3.05+035 (95.2)
25 2.77+£0.11 (85.2) 2361040 (73.7)
50 2.56+0.03* (78.8) 1.57+0.24***(48.9)
100 1.20£0.05***(36.8) 1.4940.11***(46.6)
MTT. 166.10 1714

Cells were incubated for 48 hrs. The cells were harvested with Trypsin-EDTA.
*The values represent the meanstandard deviations for triplicate experiments. Significantly different from the control value:

*P<0.05, ***P <0.001 (Student’s t-test).
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Table 2. The Results of NR Assay on the Antitumor Activity of EGCG

EGCG Concentration
(M)

Human Skin Melanoma Cells

Human Oral Epitheloid Carcinoma Cells

NR quantity

Mean+S.D.* (% of control)

Mean+S.D.* (% of control)

Control 1.3440.28 (100.0) 2.00+0.25 (100.0)
1 1.06+0.09 (79.0) 2334031 (116.2)
25 0.98+0.16 (72.8) 2.18+0.09 (109.1)
50 0.88+0.18* (65.6) 1.17+0.21* (58.3)
100 0.49+0.12**(36.5) 0.73%0.10%*%(36.3)
NRs, 123.72 78.89

Cells were incubated for 48 hrs. The cells were harvested with Trypsin-EDTA. “The values represent the mean = standard
deviations for triplicate experiments. Significantly different from the control value: *P<0.05, **P<0.01, ***P<0.001 (Student’s

t-test ).

dl, SRB50S 467.66 uMolgit} vpzk7bA 2, 1 M 25 pM
EGCGH A #¢tdA o] ulgh. &ojido] ez gk

(Table 3). 91} A4 EGCGE 1A 3|5 FAFA Lol A
bl =, 100 uME LM E A EH7 oA Aol
o, ‘ﬂxﬂ Tk 24 tisldE EGCGY =2

F7kehd M29] 750l Astate Ao Vel §9 Al
7}x1 (MTT,NR,SRB)A % 224 ¢| o] A7 ZHE], EGCGY
= 50 uM} 100 pMol A 1A FREMFH E oL T4
Axﬂioﬂ iate] FAHCE FHQ FLBAE UehdS
%} T UM ST, 199). T4, 7+ AFEHET
& vl & o, SRB A& BAM A 7HE foide] :&(P<
000022 HYOoBZ, EGCG7} AAY IFZAF AT
o MAE FAEARE Wrlehedle] SRBAF A
MTTu NRAZ B BE ougs o 4 9ok (s
5, 1998). 12jut QA PR ULE AE WA= FY
#E Hrlsl=ue] MITA kA Wo] SRBLY} NRAZ 5
HETOE R3S & 4 ATk 2447 wj gt QX 17

HAGFALE wellnlelo] FHE % 2 P50z
Folo Fasta slglosh, mAEE 39 Az

2 I5He 4 1%14 (*W 3). 100uM EGCGE ¢
T FEAZA AT welldl X e o] Feje 9=
g AZE0] FEAAGAIA 4). ojeh 2L gt AT
7ot AR g Redel W FFaFst BaHo| 9
AA I LA LY QA LA B AFE Qe A
oJoj A, & Ao A ARZAZHEYG A TR
I A2l EGCGE A8 F, g7l Age
o] o] &5 YT MITHHEAY, NRYHFEAY L §
FERE ol % 0}04 Zzte] FHEE &35t AE9

A3 H #EFE ANE A, FAE L7 st MTTH
19t NREZEE Borenfreund(1984)5-2] #A 7| 23
W, 154 £ 7407 HAE ¢ 919 SRBEZE

oAM= A TR GTAZ dhatede FLHEEE, o

Table 3. The Results of SRB Assay on the Antitumor Activity of EGCG

EGCG Concentration
MM

Human Skin Melanoma Cells

Human Oral Epitheloid Carcinoma Cells
SRB quantity

Mean+S.D,” (% of control)

Mean=+S.D.* (% of control)

Control 2.72+0.03 (100.0) 3.05+0.02 (100.0)
1 2.70+0.02 (99.1) 2.98+0.06 (97.5)
25 265+0.12 (97.3) 2.92+005 (95.7)
50 1.5240.32%**(55.8) 2.75+0.10* (90.2)
100 2.03:+0.15%**(74.7) 2.72+0.08**(89.2)
SRB,, 357.23 467.66

Cells were incubated for 48 hrs. The cells were harvested with Trypsin-EDTA.
“The values represent the mean + standard deviations for triplicate experiments. Significantly different from the control value:

*P<0.05, **P<0.01, ***P<0.001 (Student’s t-test).



102

dl
=

o|»

Fig. 2. An inverted photomicrograph of human skin melanoma cells treated with unmodified medmm(control) for 48 hrs (panel 1).
%X 400. Most cells had abundant cytoplasm and cytoplasmic process. An inverted photomicrograph of human oral epitheloid
carcinoma cells. treated with unmodified medium(control) for 48 hrs (panel 2). X 400. Most cells showed spindle shape or type of
promotional stage. An inverted photomicrograph of human skin melanoma cells treated with 100 pM EGCG containing medium
for 48 hrs (panel 3). x400. Most cells were recovered to normal shape. An inverted photomicrograph of human oral epitheloid
carcinoma cells treated with 100 UM EGCG containing medium for 48 hrs (panel 4). X 400. Most cells were observed degenerative

changes.
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