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Effects of (-)-epigallocatechin gallate combined with on Paclitaxel the

proliferation and apoptosis of human lung cancer cell line A549
WANG Jianghong ,XU Li,DONG Yang,GUO Shuliang
( Department of Respiratory Medicine ,the First Affiliated Hospital ,Chongqing Medical University )
[ Abstract ] Objective: To study the effects of combined and exclusive application of (-) -epigallocatechin gallate (EGCG) and Paclitaxel
on the morphology , activity , apoptosis and possible signal pathway of human lung cancer cell line A549. Methods : EGCG and Paclitaxel
with different concentrations were applied to human lung cancer cell line A549 exclusively and in combination at different periods. The
cell activity was examined by cell colony formation assay, cell proliferation by WST-1 assay, cell apoptosis by Heochst 33342 test, apop-
tosis rate by flow cytometry and expressions of GRP78 by western blot. Results :Both EGCG and Paclitaxel can inhibit the proliferation

of lung cancer cell line A549. The inhibiting effect was more obvious

if the two drugs were used in combination (P <0.05). Both EGCG
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and Paclitaxel can induce the apoptosis of lung cancer cell line A549.
The inducing effect was more obvious if the two drugs were used in

combination. The results of western blot indicated that the two drugs
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may exert the effects through endoplasmic reticulum stress signal pathways. Conclusion ; Both EGCG and Paclitaxel can inhibit the pro-

liferation and induce the apoptosis of A549 cells, more obvious effects can be achieved if the two drugs are used in combination.

[ Key words] (-) -epigallocatechin gallate ; Paclitaxel ; lung cancer ; apoptosis

it A2 244 XoF N S At BRI A il 5 R ) e
JifIEE 22—, oy 4 DR 22 K R R R B T Y 1
JR PR 5 T B B e Y R R E LA AR
0. 5% F 3 FE 38 1<, 3 [ 00 il 98 s 38 AL TR 15 22 3
o 21 22, friedea A7 o 4t A PR Ao i SE T 1Y
FERNA

MR i A R JE S AR T A B VIR C R o
VFZHU IR (14 245 )8 0 0 20 175 240 B U 1R 275 A
RN o KRBT IR L 5% B LR U LA 5
PR ZMIIRE, RIE TILR R K E TR
[ (-) -Epigallocatechin-3-gallate , EGCG ] 1 i ¢ 25 H B
WL Z — , BE A 5 S A JI 98 200 JH L S R e 2
I K7 98 0 B T 47 A A0 L 1 L 0 L S P
e el el I 5w N1 Ll et O )
R
SRR R IR YT W B AE /)N 20 i il 8 ( Non-
small-cell carcinoma, NSCLC) i FE5¥ 2z —, BAF
BAFRIRITRICR o A, 3 NSCLC #9367 3L
K Z 251 25 ) JAT S R T R U i I R XA, A
AT KRB EGCG 5 —Leqby7 25 )ik AT e . 2%
B o B A0 25 00 F e LA LI
S, AFFAUR I A R BE EGCG K& A2 B X
it ASA9 A LG FE IR T 2R, il R TR ST 4R 4t
SRR

I #MBRERE

1.1 &35

EGCG EAZI B Sigma 24 7] ; 2k B RPM11640 K57
FL4 Hyelone 23 7] 7= i s WST-1 . Hoechst 33342 YL a5 4 1=
I Z-VAD-FMK SDS-PAGE B¢ i i il 12057 2 55 24 ) 1 34
BREYBARFIRAE
1.2 mpesic

It 2 AS49 b 3 PR SRR R 27 B 5 — B B 1%
R G S 38 () $R A B AS49 4i I EEFRAE SO ml BE R
B R RPMIT640 8557 AE 37 °C 5% CO, A 55
It , AUV BE 80% LR, 2 ~3 d AR4R 1 3, HORh B K 1 4
[T E
1.3 mpe R B s 5%k

RO B A K99 AS49 2, JH 0. 25% 1 JBeRE IR AL S

SEWRET B0 i A0 M B, R 2 0 Bl , 7 A
TS, PR AN ISk 1500 S AR/AL R T 6 LAk,
T R R SR A A k. B 6 FLAR T 37 C.
5% CO, FEFAREF 24 h )5, 555 LW, /0 A & A AN [H
WESAZEE (EGCG IR FRIE 2 ml, IR 259 iy %o B 4H
Horh EGCC ZREEA 5 pg/ml ISR AW By 4 nmol/L,
A AW Z R S wg/ml EGCG HZYKJE N 4 nmol/L
WA EE A 2 AN, RE R a4 2 d 46 1 YO, BE
22 A, FERIEIFR , PBS k2 Ik, AT, WREREE
15 min, FEHEE ST, A Giemsa 43 44 (4 30 min, I
KBV LR, N PBS 1 ml T G T R EUG AT e
BRI LR

1.4 WST-1 )&%

T A R e B2 EGCG 02 I B2 Sk FH 25 b 38 )5
(Y [ g % il 968 AS49 240 I iy AR A Skl 2, 5258 43k % R
21 \EGCG 4l K24 \EGCG Bt & KM . BT EAERK
TN ,0. 25 % JEETHE T Ak J5 WRCF T B B 240 B W, I R At e
FEZE 1.5 x 10° A>/ml, BM T 96 FLAR, 4L 100 pl, 3555 24
h JE IR o %o BRZH N & 48 B Y 15 97 R EGCG 4143 B 2.5
pg/ml #kFEMY EGCG bR ; SEAZ BELL 43 1IN A 2.4 nmol/L %
T2 EGCG/HEAZ I L EGCG F 4L A2 BE I 2RV 43 il Ry
5 wg/ml A1 2 nmol/L, BAWEBRE 3 NE. A5 TH 2.
4.6 K, FEF AL A WST-1 100 wl,1.5 h J5 & FRL F
T A s IROGIH o THE25 B FLIROE L 197 48, 75 R 50
2 BT HRZE M IR G IO AR M B AR A ) %, SRR R 3 IR,
2 (%) = (1 - 52 3 LR BEAE6T BE AL IR 6 B 1ED)
x 100%

1.5 Hoechst 33342 # &, %

XPECA R AS49 i i 4 Fh T 6 FLAR Y, I BE F5 43350
EGCG 5 pg/ml EFZHE 4 nmol/L EGCG 5 pg/ml + 2 £2 B 4
nmol /L P& T=HIH57] Z-VAD-FMK 1 pmol/L + EGCG 5 pg/ml {4
T3 Z-VAD-FMK 1 pmol/L + 42 4 nmol/L + EGCG 5
pe/ml Z5E40 HA0 A 48 h, 37 25 [, PBS ¥ 2 3, /il Hoechest
33242 SR 1 ml, 37 CHEE 15 min J5 57O EYLRL, PBS Tk
3, FALEHIA PBS £ 1 ml, 15240 B35 T W40
W LA PR T 3R Z-VAD-FMK 37 i A JH: A 245 97 Hip 30
min SEMIA B TR . IR ER 3 K.

1.6 %X AL AnnexinV/PT 3 &, 354 AS49 2m i 8 =

BOGEAE R ) AS49 20 L, $e A [R] AL B 43 4 4. X TR
4 EGCG 4l 2 RE4] [EGCG Be G 5B, i I A & f
ANl BE ) S AZ B \EGCG (AL 25 2k BE ) 1. 3) , K557
48 h AN, S AN R S x 10° A>/ml, ] AnnexinV/



— 308 —

BRERKFEFIR 2012 F£5 37 55 4 81 (Journal of Chongqing Medical University 2012. Vol. 37 No.4)

PLOBSCAL €a 0 A 38, 4t LSRG T AS49 2 i T 1% 2L
1.7 &G % PP i 4 ik (Western blot) #4840 % & @
GRP78 # %3k

T 24 48 h 4y HI&E & EGCG KB (EGCG Bk A 812
P gb FAY AS49 A, EGCG 41 A2 B2 M Bt & 4L I 24
Yrab e R 1.3, iIn A RIPA 41 i 24/ 7% L BAC 3558 &
H il %5 SDS-PAGE Jiit, % AR IK G 31 . —Pi 4 CIEH
MR CHEREE i L6 B A, Lanel D BE i 4
M43 B o 0 R 25 9 Ah B A 40 I A Sy 5o BR 4, B-actin
(43 kD) fEHN 2,
1.8 %itZ oM

FERGORLIEL « AR 22 (2 2 5) MBS BER
JH SPSS15. 0 i f%of 2 &2 il it B4 7E 45 il 0] A 22 1] 1) 56 R 2
/2 Huynh-Feldt 25 AT BRIE R 50, K2 56 1 25 - P >
0. 05, 15 B 2 52 I 2 3000 =2 () S B _b AN A7 A6 A DG, 9 el
J& Huynh-Feldt 2% {4, 88 J5 Fl — % £ P45 AY ( General linear
model, GIM ) ) 55 & ) i 1 7 SI 30 H 40 00 4 W B O 22 40 #
R 2 Ry 2243 A 3 R 52 B A B [ 40 R0 1) R 7
FAE, MAE P <0.05 S22 3 Gt 2E i s

2 5 R

2.1 wmiek%
A 18R

AN AE T T RS B0 R il AS49 A2 EGCG s 2R
ALBRE , A0 SE R RS 0 B AR L A b T 25 5 S
HAZGRE PRZN M AH LU, 20 v R Ko b SN 2 2, R W] EGCG
PR SEAZ I RE ANt 5 M A1 s AS49 240 I ey 384 05 0
U

T A% 5 B A ) 25 4 AF AS49 tm fe ¥ 7h 7 A 0

N

A XTIRANNE 3 B. EGCG (S pg/ml) AEFRAA I 2 Ji; C. EGCG Ik &
SAZEEAL AN 2 4 5 D. A2 EE (4 pmol/L) 4 FRAA L 2 J4]
PR MBS SR 4L (0 30 min J5, 35 20 M0 5 R4 s B IR HE 65 BY
M EDETRIREG . B9 8RR 1 40 M0 e 3, B2 3R W12
JTE J8 e 2 4 E I 85 , A5 35 )

E1 MREEERMIE

Fig.1 Cell colony formation assay

2.2 WST-1 ke 25 4 5 i i AS49 2 it o 38 78 497 ) 5
WST-1 A I ARt R W] (L3R 18] 2) EGCG A iz
P e R A N X I AS49 40 i B A 4 A, e
EGCG 5 % B0t 4 R IfiJis AS49 2 6 1) 184 5 400 1 4 PR A
RO B, RS E 25 . 8PR IR EGCG RERIY

SR AN A AS49 Xof SEAZ I 1) 245 W U E
F1 ESHYALIEFEMAD AS49 [RILTEMHIZE (n =3,x +5,% )

Tab. 1
A549 cells treated with different drugs at different

Growth inhibition rate of human lung cancer

concentrations( n=3,x +s5,% )

205 2d 4d 6d

X HRZH 0 0 0
EGCG(2 ug/ml)  16.46 +4.55  20.51 £6.92¢ 35.68 +6.46°
EGCG(5 ng/ml)  48.76 £6.73° 70.70 £5.37°0 75.21 +6.45°
SFZIE(2 nmol /L) 18.20 £5.50  59.33 £8.32¢  63.66 +7.77¢

45.32 +4.22" 81.90 £2.24" 85.30 +3.58"
71.83 £1.06* 90.58 £0.68*! 91.72 £0.51*

LA 1R (4 nmol /L)
A 24l
e, 5L B, P <0.05; b, 540 [l i [0] 8 A2 B 41 2
nmol/L [{#%,P <0.05;¢, 54 A I} 8] EGCG 2 pg/ml L4, P <0.05;
d, SHHFEIREE 2 d HE, P <0.05;e, SAAIFHEE 2 4 d 235 LLEL, P <
0.05

100.00%
90.00%
80.00%

_ 7000% w4

S 6000% EGCG2 g/l

¥ 5000%

-lzi& 40.00% #EGCG 5 pg/ml
30.00% u Taxol 2 nmol/l
20.00% ® Taxol 4 nmol/l
1000% u E+T 542

0.00%
2d 4d 6d
Ak B B ) (d)

B2 WST- %N EGCG EMEEARES
Nz AT RifEE AS49 4 A Y 1S 5 P 1 2R
Fig.2 Effects of exclusive and combined application of
EGCG and Paclitaxel on the growth inhibition rate of A549 cells
detecting by methods of WST-1
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