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Antiproliferative effect of curcumin on human breast cancer of MCF-7 cells

WU Xiao-jian, WU Kai-nan ( Department of General Surgery, The First Affiliated Hospital, Chongging University of Medical Sciences,

Chongqing 400016, China)

Abstract: Objective

gene expression of human breast cancer MCF-7 cells. Methods

To investigate the effect of curcumin on the proliferation, cell cycle distribution and
MCF-7 cells were treated with 10, 20, 40,
80 pmol/L curcumin for 24, 48 or 72 h. MTT was used to assay the biologic activities of curcumin and its anti-
proliferative effect. FCM was used to detect cell cycle distribution and apoptosis. The expression levels of bel-
2, bax, PCNA mRNA were analyzed by RT-PCR. Results

18.5 pmol/L. The inhibitory effect of curcumin on cell growth was in a time-and dose-dependent manner.

The curcumin 1Cy, value for MCF-7 cells was

MCF-7 cells treated with 20 pmol/L or 40 pmol/L curcumin for 24 h were arrested in G,/G, phase and in-
duced apoptosis. The expression levels of bel-2, PCNA mRNA were decreased in MCF-7 cells by 10, 20 and
40 pmol/L curcumin treatment for 24 h, and bax mRNA was increased. Conclusion  Curcumin is of inhibito-
ry effect on MCF-7 cell growth, and it can arrest MCF-7 cells in G,/G, phase, inhibit the proliferation and in-

duce apoptosis. Curcumin down-regulates hel-2, PCNA mRNA expression in MCF-7 cells, but upregulates bax

mRNA expression.
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1.2 Fi#%

1201 ZE e I A 1 il LA/ B — B DMSO ) % fil¢



5518 1t

re et . L EAO AFUIRE MCF-7 0 i s o I iF e 1871

LR EN AL A | mmol/ L i (i 550 B O C UK AT,
Il 15 5 8 T o 3 JEE ( DMSO #4915 < 0. 1% )
1.2.2 40 M K5 MCF-7 40 0 16 T 3% 10% FBS,
100 pg/ml 5 % 100 pg/ml BERE 119 RPMUI640 K #i b, T
37 C 5% CO, 100% IR COLME & i thRT .24 h Bk A%}
BUE I, SRR 24 72 b A B R B T 0. 25% 196 il A%
0.02% EDTA H5U58E A [ 00 40 i H A pemc T 14648
1.2.3 B e £ MCF-7 40 1C,, i e Jocd # e 1y
MCF-7 Ziiifd, LA 10% B4 46 MU 9 RPMIL640 15 78 il 6 8 nl
I 10°/ml, 55 96 £L G 5 #2 B L 200 pl |, J3] MTT 3 23 51 0 52
10,20 40 80 pmol/L 2 & 2 {E HH 24 .48 72 h 19 5% g i i
(OD) . B2 H4 L F AR

QMR % = EL 2155, 41 4| R

TR BE A I
258 % = (1 —j}ﬁzg’%) % 100%

JHEM A7 15 200 2540 51 Bt b B0 P oy 1C, i
12,4 iU A 0 52 MCF-T 441 i 15 390 5 A Ph1x10°
A/ml MCF-7 £ 15 FH, B 2.7 ml 37 C 5% CO, & {F F
Fid® 24 ho SCGef i 22 o 2%, JLERHE 43 9 Ol 20 .40 pmol/1L,
AR AR R AR (0 U3 ) AREEES SR 24 he 0. 25% I
fif K 0. 02% EDTA i A0k S A0 M 0% S0CA0 i B, 5 00 ik i, 2R
G T ) 70% £ RE IS E 24 he #7726 [ 521, PBS i E & 5
min i, FHAC A 2 M 50K b
1.2.5 RT-PCR 4% A % MCF-7 408 bel-2  bax . PCNA mRNA
RIEWEME BEHLZE 20 40 pumol/L % B F AL FIAY MCF-7 4
M e xf RE ALY RNA, 28100 55 5, PCR 4748, PCR P=4 i ik, &
BEPHR A BT RS ic ot BT 5 24N bel-2 bax PCNA mRNA %
STy 18
1.3 %itgamw

K SAS SETHEAERS TR BRI T 7 22 40 . ] SNK i
( student-Newman-Keuls ) 177 8 9 L 4%

2 HR

2.1 MTT b & ikdem ey 25 2
240 2RI BB AR 1 4% 3 24 48 .72 h RN OD fif, W
%1

F1 TREREEHEIEM24 48 72 h [5 MCF-7 4ff
R OD{E(xxs5)

] (/)

5
24 48 72
EOREC
A 0.946 0, 123 1.422 £0.036 1,640 +0.026
HEFEL K 0.941 £0.112 1.404 +0. 187 1.636 +0.097
PEHL pmol/ L)
10 0.928 +0.033 0.743 +0.0284 0,888 +0. 131*
20 0.881 £0.019* 0.660 0. (744 0. 842 +0, 1074
40 0.562 £0.034" 0,501 £0.0724% (0,463 £0. 0212
80 0.402 £0,068° 0,361 +0.01940de 310 £0. pgalll

a: P<0.05, 53t ®earkbdi. h. P<0.05,5 10 wmol/L 4 e P<
0.05,5 20 pmol/L redz; d; P<0.05,5 40 pmol/L Hed2; e <0.05,
L3 24 hobdz; [P <0.05, 55540 24 h & 48 h sLsk

P WIS TR R W DA F I SR AR AT TR S
JRER AR R BRI (P > 0.05) . K5 4E 24 h,20 .40 80
pmol/L# OD {534 MAH A 225 (P <0.05), &l 1
MCF-7 Ay 4 1. K98 48 b, 25928840 1922 8 4 MCF-7 41
T b A AT S L S 38 72 b, Rl L 48 h iy
WG (P <0.05)  fEASIIiF s, 2 00 22 e HE i 3 I, 25 5 46 44
OD {FIZ #i0/ (P < 0. 05) 575 A7 R G s Y g 4t

I % A AR AN B BERT MCF-T 440 0 69 410 )42 L 46 2.
A0 48] 5 it JSE 019 49 K TRT S5 BRI L A A8, I A i) £ 2
SRR (P <0.05)

£2 ARERETEMEERRI MCF-7 M@RIMHIFE( %)

#9) 24 h 48 | 72 h

10 wmol/ 1L - 38. 00° 40. 007"
20 pmol/L 30,00 41,004 44. 004
40 wmol/L 33.00 65.00" 73. 004
80 pmol/L 36.00 85. 00" 92. 00

a; P<0.05,5 24 h b4z, b: P<0.05,548 h itk

MTT Pl (3000 5 22 00 2P i ke AN (o] e 12 2 i 3 AR
T MCF-7 40072 b J , HIEHL A0 480 700 e b R 15K 1 TG,
#7185 pmol/L
2.2 AXmAesle el R

MCF-7 4055 9% 24 h, 20 pmol/L 2 K 40 wmol/L 21 1Y 40
W 1000 L 5 R S 1 R 42 3

400 +
250
556 320
)
| 9,
240 720
& 160 & 1607
B b W |
A 1B
i () -4

0 30 100 150 200 250
i

0 500 100 1500 200 230
11

A: 20 pmol/L £ %4 By 40 pmol/L £ 4
E1l FREEEEHELE MCF-T 4 FCM S5 R

£33 AREIREEHEN MCF-7 4000 F 87008 T E MR

#5 Go/ Gy Ga/ Gy Go/M S (%)
0 pwmol/ L 35.06 1.91 24.85 40.09 —
20 wmal /1L 63.59 1.93 15.82 20.59 9.30
40 pmol/L 63.47 1.94 15.56 20.98 22. 86"

a; P<0.05,%5 20 pmol/L. 48 Hb 42

£ 3 M5 R 5 .20 wmol/L 1 40 pwmol/ L 2205 1 H 24
h I, nT A S 0T 2 40 Bt BEL it T G /Gy W0, D078 S 3 4 4t i o
12(9.30% , 22.86% ) . Xf ML A7 45 2 40 I 4k T DNA {5 1 1)
(S .
2.3 RT-PCR =

W 0 ~40 wmol/L AR F MCF-7 41l 24 h, bel-2 bax
PCNA mRNA #ik&5 B UL[E 2,



1872 % = %

028

500

3% bp
000 bp
750 bp

500 bp

A; bel2; B; PCNA; C; bax

1 500 bp _'-;(;)E: {11
+—1 250 <241 bp
0 by 000 bp

“1 000 bp et
50 b
750 bp P
500 bp 500 bp

1; #4388, 2: 20 pmol/L £ %445 3, 40 pmol/L £ K438 M: 4704

B2 bel-2 PCNA bax Bik& R

SEULER . E T E 20 wmol/L Jz 40 pmol/L fEHI T MCF-7
A, 554 A (0 pmol/L) 4, bel-2 mRNA 7K B i [ AIG
PCNA mRNA ACF-IH 5 FEAT, 17 bax mRNA 7K - B 5 54 Jm,

3 itig

CHE WM ZBA SRR, bt g ek,
PUMAT A P B B BT R . AR AN S0 56
Ke sh 256 0E I | 22 06 3 1A 0 DI BORt i o, Hobt
TSR ERMERINT R — R B ATz N i
SCHPUMRDR 2. SCHR( 8 | i E 22 0 R B BUME
P B R S 0 g i A B IR k3 2 A gl
I A TR B RE B 2 0 A AUt M L 2 8 F R ] x4
2 Tl L R 9 200 TR A (A0 35 90 2 4 ot 40 e L R I
PRI A0 e R 22 7 it 2 240 B R ) ) 2 K A 4 ] 14
JH, o L S s (- 0] Rt O b R W P
Koo ULRHE N F L R ZU AP RL AR R AR . AR
ot W22 1) 2 o 28 6k AFL R A0 I Bk MCF-7 41 i B A7
FAEAGITER . 1C, CREED 257 ) (H 18,5 pumol /L
2 GE LRI 0 R A0 34 hnxd MCF-7 4 B i
1) e IR g R A () B A T A O (] £ E
St el R A R S5 U] 2 B X MCF-
7 440 A (1% $ S EL AT 00 A R, O S I TR0 A
o X5 SCHR[ 9 T 22 B 2% nT S0 A LR 9 A0 H
EHUERE SRa o g

A SR I R W R 2 E . EEE N TPK )
R, e HA SR I A S G/ G W4 A BRLAE .
ARG 2 I AL o T4 S s - 22220 pumol/L
J% 40 wmol/L AEFH 1 MCF-7 41/ 24 h, G,/G, H141
B O B0, G, /M 0 Ke S W40 it K5 b AH X s /b,
S RRLH AT RC 2 AL &b 7 S 1. R 3% B FE20 pumol/L
1% 40 wmol/L AT BHL 1k 40 ML ) T+ G,/ G, 301, IF i 3
ATRE T

I5U9aR R A bel-2 S8 240 i 1080 1 ol 4 o d R A AT
T HEAM ) 2 R A g g R T bel 2 i T
Wi 5 bax JTE R A bel-2 il bax 4K

PR I 5 R T % LA AH G . bax 3G @, fi 1 40
MO T s bel-2 38 A T PCNA & 8 14
SHAN ML DNA 2 i) Sl W JE 2k Bl AT 2497 3K
SEf b TH a0, AR B e w A G R P A
BOG MR A T SR AR . ARSZEG A RT-PCR £ R 208 1
bel-2 bax [PCNA FERZIAEBL . 54 W :bel-2 ([PCNA
mRNA 7ACEF KL, i bax mRNA K- Fe 584 i, X
] SR A R 2 8 258 L 41 bel-2 | PCNA fig i bax mR-
NA FikiF 'S MCF-7 40 1 BH - 20 S e

B30k -

17 KIM K H, PARK H Y, NAM J H, et al. The inhibitory effect of cur-
cumin on the growth of human colon cancer cells ( HT-29, WiDr) in
vitro! J1. Korean ) Gastroenterol, 2005, 45(4): 277 - 284,

KARUNAGARAN D, RASHMI R, KUMAR T R. Induction of apopto-

(%]

sis by curcumin and its implications for cancer therapy| ] |, Curr Cane-
er Drug Targets, 2005, 5(2): 117 - 129.
[37 PADMAJA S, RAJU T N. Antioxidant effect of curcumin in selenium
induced cataract of Wistar rats| ] . Indian J Exp Biol, 2004, 42(6) .
601 —603.
(47 MY, TR, Brukek, 5. 2 sxd mn A8 AR ChE e ) 5 Yo 9T
[J]. th2hkt, 2003, 26(7) : 499 -502.
FANG ], LU J, HOLMGREN A. Thioredoxin reductase is irreversibly
modified by curcumin; a novel molecular mechanism for its anticancer
activity| J 1. ) Biol Chem, 2005, 280(26) ; 25284 - 25290.
| RAMSEWAK R S, DEWITT D L, NAIR M G. Cytotoxicily, antioxi-
dant and anti-inflammatory activities of curcumins I from Curcuma
longa| J |. Phytomedicine, 2000, 7(4) ; 303 —308.
[7 ] INANO H, ONODA M, INAFUKU N, er al. Potent preventive action
of cureumin on radiation-induced initiation of mammary tumorigenesis
in rats| ] |. Carcinogenesis, 2000, 21(10) ; 1835 - 1841.

81 i RN, W S, SRR, . LB ERILAARDA A
St Ao RUA R I S R oD SR LA A 2 kB ()] AR
K2E2EHE, 2005, 25(1); 48 -52.

DUTTA S, PADHYE 5, PRIYADARSINI K I, ef al. Antioxidant and
Bioorg Med

n

(9]
antiproliferative activity of curcumin semicarbazone | ) |.
Chem Lett, 2005, 15(11); 2738 -2744.

10] XS, Mt B FEmE ML
2 ML, 2000 ; 242 - 250,

dbat: s ppAIEL BER

(% FEL)



