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[ Z] HA AR 2RI SLIE MCF-7 g5 B AR G E AR . 7V FREWR (S5 ~ 40 umol/L) )3
HEAME R TR AR MCF-7 40, L) MTT SR II7E 6.12 .24 48 h (47, 2, i =040 M ARAG I 4 Mg 8 7%, DCFH-DA 4
0 3 ARSI 241 i P9 35 14 48 reactive oxygen species ROS )AE B4Rk, 2 NEE W4 40 A il 25 Ao 0 420 Ak 97 05 AK. T ( superoxide dismutase,
SOD ), AT WLEAR GG BE B I o 4 fL UM catalase, CAT WP, 45 AR : IR BEC 5,10 wmol/ 1) ZEHZAEHIG MCF-7 41145
ZAHIC P <0.01 ) BT T LA s FERBAIMIPY ROS JE 8 T 51 5 BERT (8] 25 T B, SOD (CAT S F R JF & A4 . =ik BE( 20 .40
wmol/T. )& 5 A FH J& AN A HE S I il SR 80 P <0.01 ), 0 il BRI T s AR FE AT AR P9 ROS B2 W & 75, Bt Ao ] 44K O
W15 TR SOD (CAT W FRE( P <0.01), 4518 : 28 Z Hop R RBUIHT AL 50 40U AE T, S [7] e 38 9 25 80 2 3 3o
FLIRIE A N SR RS IR S 5 T ot e 40 2 5 VR PR A L
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Curcumine inhibits proliferation of breast cancer MCF-7 cells and the related
oxidative stress mechanism

HUO Hong-mei1 , ZHANG Li-yuan2 , JIANG Jia-gui2 , ZHU Xun®"( 1. Experimental Center; 2. Department of Radiotherapy ;
3. Breast Center, Second Affiliated Hospital of Soochow University, Suzhou 215004, Jiangsu, China )

[ Abstract ] Objective:To investigate the inhibitory effect of curcumine on the proliferation of breast cancer MCF-7 cells
and the related oxidative stress mechanism. Methods: Human breast cancer MCF-7 cells were treated with different concen-
trations of curcumine ( 540 wmol/L ), then the proliferation of MCF-7 cells was examined by MTT assay after 6, 12, 24 and
48 h; the apoptosis rate of MCF-7 cells was detected by flow cytometry ( FCM ); the levels of reactive oxygen species ( ROS )
in MCF-7 cells were detected by DCFH-DA staining; and the activities of superoxide dismutase ( SOD ) and catalase ( CAT )
in MCF-7 cells were detected by xanthine oxidase assay and visible spectrophotometer, respectively. Results: Low level cur-
cumine (5, 10 pmol/L ) inhibited the proliferation of MCF-7 cells ( P <0.01 ) without inducing apoptosis; ROS levels in
MCF-7 cells were firstly increased and then declined gradually; meanwhile, SOD and CAT activities decreased initially and
then gradually increased. High level curcumine ( 20, 40 wmol/L ) significantly inhibited the proliferation of MCF-7 cells and
induced evident apoptosis ( P <0.01 ), and ROS levels in MCF-7 cells were elevated instantly and maintained for a long
time after treatment; at the same time, SOD and CAT activities were significantly decreased ( P <0.01 ). Conclusion: Cur-
cumine has a double role of antioxidant and oxidation, and it functions in a dose-dependent manner. Different concentrations
of curcumine can inhibit the proliferation of tumor cells through regulating oxidative statuses in cells.
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JE—PHART AT B IRIRG TR B TR 1)
VEFIRLEN AR 8 20 4 . BEAERFSE e 2 g v
FEANARPHT AHARJE I DNA S22 ] 55 5 1T, DA A Pl 3k
AN TR TR PR 2%
PR E IR AR B A d A S
SRR A R AR o AR WA [ml i
] A [RI B2 f) 22 8 R AE LS N FLIE MCF-7 41 i
AL RIS B L S A AR I R TSGR, AR
PRI AR AL o

1 #H57E

1.1 EZZ&XA

NFLIRE MCF-7 4R R T 250 K27 4 A
MEMRE, £8EINWA Sigma 2 A, 77 F X
C21H2006, 4> JFi & 368. 38, L — H 3L AR( DMSO )
VR, IMAEIET 10% /NE L B 1640 W TR T
T, OB G B9 DMSO KRR B < 5%, B
T -20 CHOLIRAF. MTT I H Sigma 23 7], SOD i
TG F R s R AE IR A ) o A A S )
BRI BCA i N a0 3 P AR 37 6 T
BAREWEARRNF.,

1.2 ki

B MCF-7 43R0 T 75 ml QU5 390, A
B 10% /NE I ) RPMI 1640 85353, T 37 °C 5%
CO, MAIAMRRE s FRAE ha R .3 d 11 IR
1.3 MTT EAm] 25 % 2m e A K 69 3] 5

BOSEA R 0 BT Ak L LA 4. 0 x 10*/FL 1Y % B
FERhT 96 Mrb, 5555 24 b JE A BIINA & 32 8 K 1B
FEW 100 ] ARLENEFE 24 48 h, FEFEHRWIE 5.10,
20,40 wmol/L 4324 4 21, R 6 NE L. *HEZALL

SIRACE ik 6 N AL TERHITBLLE AT 4 h,
BEELIN MTT 20 pl, B5 34505, st B, BfLInA
DMSO 150 wl, 4%} 10 min, HE#EFRIYL 570 nm LI E
AL D (8. THE 2590 4 M 5 AR R % ) =
(1 —5Z554L D {E/XFREFL D ) x 100% -

1.4 AR RSH wmp A &

Annexin-FITC/PI 337 2G40 M3 23 K60 28 Bt 1)
FUBPRET . ASInlve 2 s W AL PRI & ZH A, T 12,
24 48 h B, BRI 1.0 x 10°/ml,
PBS ¥ HEE 2 YA 10wl Annexin-FITC F15 pul
PLIRAT, Y Z MR 15 min, JTA 400 wl binding
buffer, 7£ 1 h PI_EHLE
1.5 SHvRvhBACEE A 20 it SOD B &t

s Aot ] i X 4504 £ 30 MCF-7 4, R 31 1k

J5 200 x g 5.0 5 min, PBS WPk B0 3 K, YA 40
o A= BEER K S £ B 1 x 107/ ml 4B, B VK
o B SR AR T 510 5 ~ 10 min, 6058 T IREE
YHA ARG 0,800 x g 5.0 5 min , YXEE L IE RIZRAT
T —70°C VKA PRI . 44 BRI 05 I AR e 2ok,
BCA YA 5 W 88 R B, e S Ak A DU 4
JfL_1- 38 H SOD 11, AT WA OB BE T AR I i 4
AL E B catalase, CAT )iftk.
1.6 3% %44t DCFH-DA #il £ % & A 38 )5 ta il A
R KT

FHZCHRET DCFH-DA A 20 PN 1% 4 ( reac-
tive oxygen species, ROS )7KF-, 1:2 000 JCIfLE 1640
SR B DCFH-DA 29K B8 10 wmol/L, 228
FACTE A A A ISR TS B TE T 1 ml W B A Y
DCFH-DA ¥#{1,37 C 357246 F 30 min, 5 5
min FRAERRS) 1 . 1 1640 Fi3Rioseis 3 Wk, Bt
AAEAY 488 nm K P (525 nm KB AGTNSE G
SREECFI ),
1.7 %it$am

JRABIELL x £5 F7n, 2K SPSS 8.0 Giit4k
4 2R A PO AR AR R 5 22530 F S Bext ¢ A, LA P
<0.05 WESAGIFE L.

2 F B

2.1 FEWZEALPRISE MCF-7 40 ISR R

MTT RrIE5 R UNZR 1 i ARk B 22 v 22 R 4
Jos 5 A SR (P < 0. 01 ), Bifi 92 3% 25 1k % i 38
i, A G FE A 2R 0 B 228 FZAE T MCF-7
I 24 48 h 11 1Cy, 43 J&( 18.75 £2.68 ) pumol/L.
(16.24 £2.75) pmol/L

1 AREREZEHEREIT MCF-7 fAREEMINFIE ( % )
Tab. 1 Inhibitory rates of MCF-7 cells by different

concentrations of curcumine ( % )

Curcumine Time( ¢/h )
(¢y/pmol + L") 2 43
0 0.32 +£3.15 0.78 +6.86
5 10.47 £1.55"  25.38 +3.23""
10 21.52£2.36"°  35.49+3.83""
20 53.41 £3.58" " 60.67 £3.31""
40 68.78 £2.53° % 77.24+5.26""

"P<0.05,""P<0.01 vs 0 pmol/L



+ 492 -

rp [ i A AT 45,2009 4 10 A ,16(5)

2.2 EHERILE MCF-T ey A= F
Annexin-FITC/PT 32 it 2 41 Jg A 938 T2 G 0 2% SR
(% 2) @ AR 5.10 pumol/L £H 5% BAZH HL# A
ULJHT 2,20 wmol/ L RN 12 h RIA T
,40 wmol/ L AE I T B s ] E A< 2 B4 o

*2 AREREESEZEX MCF-7 HiUET- A%
Tab.2 Effects of different concentrations of

curcumine on apoptosis of MCF-7 cells

Curcumine Time( t/h )
(ep/pmol <L7) -y 24 48
0 1.88£0.56 1.95+0.77  2.02 £0.39
5 1.86£0.26 2.12£0.28  2.26£0.57
10 2.05+1.33 2.78+1.62  3.062.35
20 3.75£0.98° 10.11£1.78"*20.49 +4.77"*
40 8.55+1.62°726.52 +2. 14" 45.52 +4.98" "

"P<0.05,""P<0.01 vs 0 pmol/L

2.3 EHERAGmILNERAAKT N T

LEEER BN, ROS oA 5 R W RIRIE R
HWPER R, TR AL MCF-7 401 6 h I, Fifi vk BF
e ROS 7 Az G T, R EE 20,40 pumol/L
LU RRAL L3810 3 ~ 6 %, 7E 12 h BF iR BNE(H , 5
TG TR (H 48 h B AERFAER S Ko IRVREE S |
10 wmol/L 41 ROS 7£ 6 h %68 Ft = Ji5 , bifi s [i] (1) 4
KB R, 2 BITE 24 .48 h BHE T 1E 8 Rz 4
(E1),

Seiee gy

ah |4 ] 24 h 1= h

E1 EEZHAIEF MCF-7 415K ROS L
Fig.1 Changes of ROS levels in MCF-7
cells treated with curcumine

"P<0.05,""P<0.01 vs 0 umol/L group

2.4 EFH ARG AR BAHEEY T
SCERAER( R 3 VER, IMAZLEZR 12 h 5, M
W FE K p B AL R SOD i AL Al CAT 1651 2 i

BT, i W 3 2 B S AKX R KSF( P <0.05 ), T
5 wmol/L ZH W] &b i T 1E 5 % B /K F( P <0.01 );
7] 200 6L PR 75 1 ST 4 28 A v e 8 o i
R K,5 pmol/ L 2H B R U422 3T 1E 8 X BRZH K-

R3 FRKREEHRIEM12 h 5§ MCF-7
WL IERHER
Tab. 3 Changes of oxidative parameters in

MCF-7 cells treated with curcumine for 12 h

Oxide index

Curcumine

Cey/mmol = L70) oy (g ) CATCU - mg™ ) ROS( FI)
0 11.14£11.99  6.80+0.12  4.85£0.78
5 25.72£6.82° 8.66+0.48° 5.15x0.62
10 15.68+3.15  5.01 £0.36° 8.57+0.91"
20 8.38 £6.48" 3.57+0.52°"18.40 £0.57" "
40 5.11£2.72°  2.18£0.69° 34.96£2.48" *

"P<0.05,""P<0.01 vs 0 pmol/L
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A HKSF- 1 ROS, 5 4t A 43 24318 5 % U0 AH G
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JER B i 5 DR 1 FIAH DG SE R U NF-kB FI APT 45, DT
o P e A B 1 A A7 S5 A ST RS o (RIS B
i PN A 5 7K T 19 ROS A i H F- 22 31 ROS i
i, O IE I 5 FAET 0

BT R R T A AL T AEAE G
IR, 2R B AU S TR A B AR
o AW R, AR BE 19 22 3 K VE T MCF-7 48
JLESF Ko 20 3 A — A R VR A R R WE T
KA TRl A 40 i Y ROS [AAR ANt & AL i SOD .
CAT 7K TR o 4L ROS FY B A A B 3 1 410 i
SRV A S PR AP SR AR A T e 4
FHEEE . 2R ORI AR EEAS = 7ER N
MZGHPEARAT > (BRI SLRR A5 2 X 2 o o
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FEVEFI T RE SR HAE ML 2 — . BEEZ BRI =W
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