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ABSTRACT Objective: To investigate the effects of green tea extract epigallocatechin-3-gallate (EGCG) on proliferation and

apoptosis of human colon cancer cell line HT-29, explore it's regulation of MMP-2, RECK. Methods: HT-29 cells were cultured in vitro.

MTT assay was used to test the inhibitory effects of EGCG on proliferation in HT-29 cells. Histone/DNA fragments in medium were

determined using ELISA assay. Flow cytometry with FITC labeled annexin V staining was used to determine the percentage of apoptotic
cells. Western Blotting was used to analyze the expression of MMP-2 and RECK. And the mRNA expression was detected by RT-PCR.

Results: MTT assay has shown that EGCG inhibited HT-29 cells and exhibited a dose-time-dependent modal, and increased leakage of

the histone/DNA fragments in HT-29 cells. EGCG significantly induced increase of the percentage of apoptotic cells, down-regulated the

expression of MMP-2 protein and mRNA levels, and up-regulated the expression of RECK protein and mRNA levels. Conclusion: EGCG

inhibits proliferation and promotes apoptosis of HT-29 cells in a concentration dependent manner, and the mechanism is associated with

downregulation of MMP-2 and upregulation of RECK in protein and mRNA levels.
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HT-29
EGCG Sigma RPMI-1640
GIBCO MTT
Sigma Amresco DMSO Sigma
BCA Pierce RNA
TRzol (Catalog Number:RP2401
RT (Catalog Number:K1621 MBI
PCR (Catalog Number: KT201
FITC Annexin V/PI
B -actin RECK  MMP-2
IgG Santa Cruze -
1.2
1.2.1 HT-29 10%
RPMI-1640 37°C 5%CO,
1.22 MTT
96 24h
24 EGCG
10pg/mL . 20pg/mL 40pg/mL . 60pg/mL 6
12h 24h 48h 20pL  Smg/mL
MTT 4h
200?L  DMSO o
A 570nm
=1- A570  / A570 % 100%,
1.2.3 ELISA 24 HT-29
10 wg/mL. 20 pg/mL. 40 pg/mL.60 pg/mL EGCG
12h 24h 48h ELISA
/DNA
l1h
DNA 1h
30 min 1 mol/L H,SO,
405 nm 5
1.2.4 FITC Annexin-V/PI
HT-29 24 HT-29 10pg/mL .
20 pg/mL .40 pg/mL .60 pg/mL EGCG 12h 24h 48h
Annexin V-FITC 4X 1X,
PBS
0.25%
1000g 5 PBS
. 10 1000r 5
195 Annexin V-FITC 1X o
5L Annexin V-FITC o 20-25C
10 . 1000g 5 190p.L Annexin
V-FITC 1X o 10pL

1.2.5 Western blot

100C 5 min 8% SDS-PAGE
PVDF 5% 1h

4°C TBST 3 10 min, 37
C 45 min TBST 3 15 min
1.2.6 RT-PCR mRNA RNA

B-actin
5'-CATCCTGCGTCTGGACCT-3' 5'-
CAGGAGGAGCAATGATCTTG-3' 480bp PCR
94°C 5 min 94°C 30s.58C 30 s,

72°C 40s 30 72°C 5 min MMP-2

5'- AGATCTTCTTCTTCAAGGACCGGT-3'
5'- GGCTGG TCAGTGGCTTGGGGTA-3'
225bp PCR 94°C 3 min 94°C 30s.48
T 30s.72°C 1 min 30 72°C 5 min
RECK 5'- TAACCAAATGTGCCGTGATG-3'
5'-TCCAAGGCAATAGCCAGTTC -3'
207bp PCR 94°C 5 min 94°C 455.50°C
455.72°C 50S 25 72°C 10 min
5uL PCR 2% .

1.2.7 T-test

>
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P<0.05

2
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EGCG
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2.1 MTT HT-29
MTT 1,
HT-29
HT-29
1 1,
2.2 ELISA
ELISA 2
EGCG 24 HT-29
20pg/mL . 40pg/mL . 60png/mL
24 21.64% 1.64 0.10 vs 1.34 0.08 .
32.84% 1.78 0.09 vs 1.34 0.08 42.54% 1.91 0.11 vs 1.34
0.08 48 23.53% 1.89 0.12 vs 1.53 0.07 .
44.44% 2.21 0.11 vs 1.53 0.07 .62.09% 2.48 0.10 vs 1.53
0.07 10pg/mL  EGCG
P>0.05 .

control

EGCG HT-29

control

EGCG HT-29

Annexin-V/PI
EGCG 10.,20.40.60.g/mL

FITC
HT-29
12-48 HT-29
2, Annexin-V/PI 2
G0/G1
G2/M o EGCG
48 HT-29 3,

2.3 EGCG HT-29 MMP-2
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1. EGCG  HT-29 n=6
Tab 1. Effect of EGCG on proliferation of HT-29 cells
Treatment factors 12h X+ S 24h Xt S 48h Xt S
Control 1.168+ 0.14 1.099+ 0.14 1.107+ 0.15
PBS 1.155+ 0.15 1.101£ 0.09 1.113£ 0.09
10png/mL 1.142+ 0.16 0.998+ 0.19 0.946x 0.09
20pg/mL 1.059+ 0.08 0.875% 0.08 0.702+ 0.07
40pg/mL 0.963% 0.11 0.747+ 0.12%* 0.601% 0.09*
60pg/mL 0.741+ 0.13* 0.563+ 0.07* 0.406+ 0.08*
* P<0.05 compared with control
70 12h :r B control
' " 25 | E®PBS
60 —a— 24h Y S 10pg/mL
s ’ Tg 2 | E@20pg/imL
50 | o~ 48h g & 40pgimL. %
Z 1.5 | B60pg/mL = §
o
g0 P . .
° N N
- 30| . \ .
05 | \ \
20 § %
. \ N
10 + 12h 24h 48h
0 A : : ! 2 ELISA EGCG 10,20,40,60pg/mL
10pg/mL 20pg/mL 40pg/mL 60ug/mL 12h,24h,48h /DNA * P<0.05 vs control
1 EGCG 10.20.40.60pg/mL 12h,24h,48h  HT-29 Fig. 2 Histone-associated DNA fragmentation was assessed by cell death

enzyme-linked immunosorbent assay in HT-29 cells with treating with

Fig 1 Inhibitory rate of HT-29 after exposure to EGCG(10,20,40,60wg/mL) 10pg/mL, 20 wg/mL, 40 pg/mL, 60 pg/mL of EGCG at 12h, 24h and 48h.

for 12h, 24h and 48 hours (n=6) *P<0.05 compared with the control.
2 EGCG 10,20,40,60p.g/mL 12-48 HT-29
Tab 2. Apoptotic rate of HT-29 after exposure to EGCG(10,20,40,60p.g/mL) for 12-48 hours (n=3)
12h(%) 24h(%) 48h(%)
10pg/mL 1.55+ 0.63 8.45+ 1.95 14.36+ 3.98
20pg/mL 7.99+ 0.84 18.24+ 3.84 35.57+ 543
40pg/mL 14.68+ 3.04 28.77+ 6.88 4521+ 7.13
60pg/mL 32.18+ 6.42 46.52+ 7.95 62.37+ 9.4
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Fig 3. Apoptotic rate of HT-29 after exposure to EGCG(10,20.,40,60g/mL) for 48h

2.3.1 EGCG HT-29 MMP-2 West- 24 MMP-2 4 20pg/mL,
ern Blot EGCG 10.,20.40.60g/mL HT-29  40pg/mL.60pg/mL  EGCG MMP-2
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9.79% 0.682 0.08 vs 0.756 0.04 .21.83% 0.591 0.07

vs 0.756 0.04 42.86% 0.432 0.04 vs 0.756 0.04 10p.g/mL
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Fig. 4 Detection of MMP-2 protein expression by Western Blotting after
EGCG treating with HT-29 cells at different concentrations (10,20.40.

60pg/mL) (* P<0.05 vs control)

2.4 EGCG HT-29 RECK
2.4.1 EGCG HT-29 RECK Western
Blot 6 control 10 pg/mL
20pg/mL EGCG RECK
40pg/mL  60pgmL  EGCG RECK

14.42% 0.714 0.05 vs 0.624 0.07 .23.88% 0.773
0.07 vs 0.624 0.07 EGCG RECK

110kD e — —— RECK

e““‘& & vf gﬁ@' &@&

6 Western Blotting
HT-29

EGCG 10.20.40.60ug/mL
RECK * P<0.05 vs control
Fig. 6 Detection of RECK protein expression by Western Blotting after
EGCG treating with HT-29 cells at different concentrations (10,20.,40,

60pg/mL) (* P<0.05 vs control)

MMP-2 mRNA
EGCG

20pg/mL.40

pg/mL 60 pug/mL MMP-2 mRNA

10.36% 0.701 0.05 vs 0.782 0.06 .21.74% 0.612
0.07 vs 0.782 0.06 .42.33% 0.451 0.04 vs 0.782 0.06
MMP-2 mRNA o
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Fig. 5 Detection of MMP-2 mRNA expression by RT-PCR after EGCG
treating with HT-29 cells at different concentrations(10,20.,40.,60wg/mL)

(* P<0.05 vs control)

2.4.2 EGCG HT-29 RECK mRNA
RT-PCR EGCG 10pg/mL.20pg/mL 40pmg/mL.
60pg/mL HT-29 24 RECK mRNA
7 40pg/mL  60pug/mLEGCG RECK

mRNA 13.02% 0.729 0.08 vs 0.645
0.05 .22.33% 0.789 0.07 vs 0.645 0.05 10?g/mL 20?
g/mL EGCG
EGCG RECK mRNA .
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Fig. 7 Detection of RECK mRNA expression by RT-PCR after EGCG
treating with HT-29 cells at different concentrations (10,20.40,60p.g/mL)
(* P<0.05 vs control)
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