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faxt MCF-7 4H R A < A = 2 R IE Z2M
B Zamt E & xR RE' R EHEa T

# E.Br WESRXT MCF-7 AZLEYE M A K A R 2 R Rk s, sk DU H S48 Sl mE mk s
(MTT) 35T AR 2 MCF-7 40 3 5 1% F AL A FH s ) Fn el &2, FH o =X 4 AR SR 4R AT T 1 0, KR 2 48 041 40
MIIERLRE JT, western-blot Ao MM ZE 214 o MEWER 20K B B2k, WIS A 3% 38 A2 44 BELWT 390 R 46 ) 7 WL 45 2
HUBEHE F 2 RS R AR R B, R 1 wmol/L 4@4bFE 24 h F1 1 nmol/L &AALFE 72 h %} MCF-7 4 ffl
AR 8 30 5 I 5, 8958 % (PR) 4391 133% 138% ;1 nmol/L £RAL¥T 72 h fE W] B 44 MCF-7 ZHffi5E T, 361
YL L8R 28. 5% AT HBL ) 44. 5% (1 =4.557 ,P <0.05) ; a4 re 1, MR G O A% N 25.7% , 5
X IR L 2= R Gt L (1=5. 696, P <0.05) ; 3 MMERL 2K o B 09 3R 35 5 I3 52 R BHLUBT 700 g 4 410 )
HEXF MCF-7 40 R e B 5V T AP0 0T M PR 2R o BRI RIAM RN . G518 < [R5 & 4 B4 X
MCF-7 ZLIE A0 A KA S Ve T PT RE S S MM R 2K o RIKF L,
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Effects of cadmium on growth of MCF-7 cells and estrogen receptor

expression
XU Xiao-na” ,LI Ya,JI Ai-ling,et al( * Department of Nutrition and Food Hygiene ,The Fourth Military Medical Univer-
sity , Xi’an ,Shaanxi Province 710032 ,China)

Abstract: Objective To investigate the effects of cadmium on the growth of MCF-7 breast cancer cells and estro-
gen receptor expression. Methods Methyl thiazolyl tetrazolium ( MTT) assay was used to estimate the best time and
dose of cadmium to promote the proliferation of MCF-7 cells. The death of cells was measured via flow cytometry. The
ability of cell migration was evaluated with wound healing assay. The protein expression of estrogen receptor was detected
by western blot. The changes of cell proliferation and estrogen receptors expression while estrogen receptors were blocked
by estrogen receptor antagonist were observed. Results The effect of cadmium exposure on MCF-7 cell proliferation
promotion was most significant for the cadmium treatment of 1 wmol/L for 24 hours and 1 nmol/L for 72 hours, with the
proliferation rate of 133.0% and 138. 0% . Cadmium exposure of 1 nmol/L for 72 hours could significantly inhibit the
death of MCF-7 cells, with a lower proportion of dead cell (28.5% ) compared to that of the control group (44.5% )
(t=4.557,P <0.05) ;the cell migration ability was enhanced ; the scratch wound healing rate was 25. 7% , with a signifi-
cant difference compared with that of the control group ;the estrogen receptor a protein expression was increased. The es-
trogen receptor antagonist could suppress the effect of cadmium treatment on proliferation of MCF-7 cells and antagonize
the increase of estrogen receptor a protein expression. Conclusion Long-time low-dose cadmium treatment can promote
the proliferation of MCF-7 breast cancer cells and the effect maybe relate to the activation of estrogen receptor o.
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receptor, ER ) FH P4 A L B 9 41 il MCF-7 kB 58 %F
Sl I AR A1 S 56 BT 5 AR 6 MCF-7 41 i AE K 5
Wi, 33— AL BF ST AR AT ER 2835 14 52 ) 2 56 5% i 51,
J i A L A A RISy FUBRE R A kR ) D PR 4
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1 #MR5FE

L1 XA malilil (R =) s i8R 1A
e B R A SR 85 37 JE ( Dulbecco’s modified eagle’s
medium, DMEM ) ( 3¢ [& Hyclone /A #) ) ; JC By 1
DMEM 553555 ( 3€[E Hyclone 2 A ) 3 #4E i 4F i
(B PZET A w5 NFLIRE 40 & MCE-7 (55 1Y
RIS 0 FEY A AT EG) ;178
— W % (estradiol, E, ) ( 3£ [E Cayman /A #]) ; ICI
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182,780 ( Fulvestrant, ICI) ( 32 [F Sigma /3 F] ) ; ERa
RPTNRCREPLIR (32 [E Epitomics 23 H) ) ; ERB %
PUNRTEREPUR (3£ [ Epitomics 23 A ) ; B-actin (It
SRR ED) s BRAR o E AL W WA 12 LU SR P AR bR
(ALmTERE R A Al — Mk H R ( bicinchoninic acid,
BCA) # & i) & ( RIEFE A D) |

1.2 A% HALBIEA (Forma 371, 32 [E Themo
N 18 B AR B A (CKX41, HAS OLYMPUS 2
) 5 I s B L (5424R , 75 [ Eppendorf A7) ;
4 I{Y (BD FACSAria, 3% [# Bection Dickinson 7%
) s Ak2F %R £ 45 (ChemiDoc-It 410, 35 [E UVP
NF]) B (Lab systems MK3, 32 [E Themo A H)) ;
A KA (Mini-p3 , 26 Bio-rad /A H] ),

1.3 @mfe3Es % 10% 41 Al 20 U/100 mL
JBE 5% 25 1) DMEM bl 35 77 5 5 A% 3% 2L IR 41
LR MCF-7, 2k T HE B 41 i P 5 38 22 0 4 e A= 4
FRIFEIE, T A 4 56 A AL 8 PR 26 A R 1 4
10% ZP0E NG 25 L35 ( Zead 16 P e A 58 Ak 24 )
[ TCM 21 DMEM = i3 5 SR 3G FR i i . 35 5% 20
H:5% CO, 37 C MFREE,

1.4 v9 P HA% R E 4 3% (methyl thiazolyl tetrazolium,
MTT) 28 B 38 74 52 3 LA 1.0 x 10°/FL 1Y %5 Ji 3 b
MCF-7 4l i T 96 LA, 4@ &% 107° . 107° 1077,
107°.107°.107° 10" .10 "> mol/L 8 MR , Xf I
A BB IR I, RN DL AE I 0 A2 i 200 it 184 5
1 E, (1 nmol/L) R XS R BR2H i 6 N E AL, 7
S 24 48 72 .96 h J5 A MTT % 20 wL/fL, 4%
ZEWEE 4 h JFZ&OERE R, WA SR, B AL A
150 WL —H % i ( dimethyl sulfoxide, DMSO) , fik
T 10 min, B AEED: 490 nm AR
(A)YMH, THESE A {H A5 K (proliferation rate,
PR), PR = (SZ54H A {H/XTHR4H A () x100% .
1.5 AR RAenmpses LI1.0 x10°/11
()5 BEREA T 4R M 35 3R 0L, SCS2H 530 1 wmol/L
FAALFE 24 h 1 nmol/L FHALFE 72 h, BHEXT I8
1 nmol/L E, 4bBH 72 h, [ Xt BE 41 Jin A S5 AR R 5¢
IEFRW ARG, S WSS A0 A, FH W R h 42 vh ik
Y 2 WS I A binding buffer F1 FITC #ric B 454K
HE R 45 5 85 H annexin V (annexin V-FITC ) | ¥
k£ 30 min, B BLAL N BE ( propidium iodide,
PL) 5% 5 min , #4735 040 BRI

1.6 XVJRSEIm T mpnits4ae s L0 x10°/4L
F14) 288 B 2 P 40 M T 7S F LA, FH T 1A P Sk 78 35 7 i
JRE R — Bk, A Ak B DR 2R ) TG I T 8 5 T 4k

LERE IR SCE A /N 1 wmol/L AL B 24 h,
1 nmol/L 4@4b3H 72 h, BT BRZ i A SEAR LT IfiL
WEFR, G0 A R AR TR e . 1
HAG (% ) = A5 f 0 @A may/ A #HT 1 1
T x 100% .

1.7 Western blot #2 ERa .ERB % ik MCF-7 4
Ml g3 280t 1 pmol/L #HALFHE 24 h 1 nmol/L 4k
172 h 1 nmol/L E, 4b¥ 72 h J5 , western blot {45
I ERa \ERB & [F3R5A , 1 & UG ASOGR I & 4
HEFT IR BE 53T o

1.8 S EFThRERER ICIE—FMEMEZ
IRFE P, BEHE 5 ER 45 &4 ok 32 (K& i, ICT
(0. 1 pwmol/L) 5 4b PP 2K [A] B i A 21 15 3529 v 2t
FTHHMLRE %, E4T MTT 5556 00 52 4H At 3 58 1) 22 4k
Fl Western blot SZ5A5 1 ERa \ERB Fik A=k,
1.9 %ot KR x +s £3, FH SPSS
18. 0 FRAFHEAT AR 2R 5 224007, 4L IRl 2 1 LR
LSD-t #:46, P <0.05 WEFHGI¥EX,

2 & X

2.1 4a*F MCF-7 smfaeg¥gsasom (& 1) SXTH
% ,1077 ~10 7" mol/L #A1ESLIRAY 4 A BiAT
(] 5 BRI 327 240 A B 5 4 56, 10 ~° mol/L 4% 7£ 1
24 48 72 h HENS AL IE 20 i B 34 5E , 107 10~ mol/L
B HATEACEE 24 h B8 (L F A0 M I 3l L LS
%40 PR & B, 4@AE 10 ° mol/L (1 wmol/L) 4k ¥
24 h A& 10 ° mol/L(1 nmol/L) A3 72 h & #F4H
e 348 5 A R i B B i R T R A R R i A B 5
Je A B AR B 3k 2 oy U4 Sy i AL b B
5l IR SRR X 2 FhAL AR AT .

2.2 Fastamiast T LA Heh I AR AG
YHIFET 1%L, BD FACSDiva ¥ 4: /34 B, Xof BR 21
FET- AR LR 44. 5% , 5% REEAH FEAE 1 wmol/L 47
AR 24 b XFAHEBE T JC I SR A (AE TN L 5 R
43.5% )1 1 nmol/L %4 4b# 72 h fig B & 1l il
MCF-7 43T (FET- AL LU 54 28. 5% ) , 22 5541
it L (1=4.557,P <0.05)

2.3 GExrmieit At a9 % om 1 nmol/L FEAL
f) MCF-7 4RI 05 72 h Z )5, RIE G O i &
BN 25.7% = TX A O @G %0 15.3% , %
SAEGHFE L (1=5.696,P <0.05) ;1 pmol/L 4
AR BRI MCF-7 204545 24 #1172 h XA A&
SHRLH B, #2751 nmol/L 4B 72 h REfd
MCF-7 3T # e 7 B 3855 , 1 1 wmol/L #a Ak
B 72 h Z X MCF-7 40T RE 11 Jos i
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R ARREIEERXT MCF-7 41T (n =6)

24 h 48 h 72 h 96 h
21 5] ( mol/L)
WERE(A) PR(% ) R (A) PR(% ) R (A) PR(% ) W (A) PR(% )
X} HE 2R 0.30 0. 01 0. 40 +0. 01 0.47 £0.04 0.60 +0. 02
E, 4 10-° 0.39 +0.01° 130 0.52 +0.00° 130 0.64 +0.02° 136 0.79 +0.02° 132
B 103 0.33 +0.03° 110 0.42 0. 03 105 0.48 +0. 03 102 0.59 +0. 01 98
10 -° 0. 40 £0. 02° 133 0.46 £0.01° 115 0.53 +0.02° 113 0.62 £0. 03 103
1077 0.37 +0.01° 123 0. 46 0. 03* 115 0.55 +0.05° 117 0.65 +0.02° 108
108 0.34 +0.03° 113 0.43 +0.02° 108 0.58 +0.02° 123 0.62 +0.04° 103
10-° 0.33 +0.03* 110 0.50 0. 03* 125 0.65 +0.03* 138 0.72 +0.02° 120
1010 0.33 +0.04° 110 0.47 +0.01° 118 0.59 +0.01° 126 0.70 0. 04* 117
10-1 0.31 +0.03* 103 0.49 +0.02° 123 0.53 +0.03* 113 0.69 0. 03* 115
10-12 0.31 +0.00° 103 0.48 +0.01° 120 0.58 +0. 04* 123 0.70 =0. 05° 117
SRR 2 P <0. 05,
. <t 438 78 5 0 89 3 A4 H .
2.4 ICI T‘m a?ﬁ»’()’ ?ia#fu ER(&2) ICI& %3 ERe.ERB ' B-actin 45 KR I
—7 ER #5505, REASHSPT B, XF MCF-7 4H it fr) 184 58 T
- o ERa/B-actin ERB/B-actin
fEH., MTT S8 45 R EK M, 5 E, ML, FX%F MCF-7 i
N , " Xof B8 4 0.35 0. 04 0.14 0. 02
20 A0 38 BE AVE FH [R) B BB 8 ICT B Wr, T E, X . ,
N s SN (1 pmol/L) 4l 0.29 +0. 02 0.15+0.02
MCF-7 4Hf 3454 E RS BR 06 A ¢, 4R 142 )
. _ rs N % (1 nmol/L) 41 0.53 +0. 03" 0.12 0.01
AEA E, MR 5 ER #0I% A 5, R n '
HATEAE ] R ( o
. S N E, (1 nmol/L)Z 0.60 =0. 05* 0.18 +0. 03
LA IE R E R i ER A RIB AL, ’
ICT 4 0.07 =0.01 0.05 0.01
b o 74 BN (1 = 4
&2 ICHSHUL MCF-7 AT (n = 6) i (1nmol/L) 41 + ICI 21 0.05 +0. 00 0.03 0. 00

WOLHE(A)
415
24 h 48 h 72h

Xt A4 0.30+0.01  0.40+0.01  0.47 £0.04
ICI 41 0.21£0.01  0.29+0.03  0.33+0.02
(1 wmol/L) 21 0.40+0.03  0.46+0.03  0.53 +0.04
(1 pmol/L)ZH +ICIZH 0.23£0.02  0.35+0.03  0.39 £0.02
B (1 nmol/L) 41 0.33£0.03  0.50+0.04  0.65+0.04
(1 nmol/L)4 +ICIT4]  0.21£0.03  0.35+0.01  0.42+0.03
E, (1 nmol/L) 41 0.42+0.03  0.55+0.04  0.70 +0.05
E,(1 nmol/L)# +ICIZH  0.29£0.00  0.37+0.02  0.44 +0.02

2.5 4%%F MCF-7 %48 i ERa .ERB & & & ik %0 &
ICI ¢93#AE M (B 1.4 3) Western-blot 3£ 56 4%
AL K EHM SR RILE 3, 5E, M
1,1 nmol/L 5#4b¥E 72 h Ji7 ,MCF-7 4i}fd ERa Fik
W S s, O HZ W BE A8 % ICT FHIBT, 1 wmol/L
HAALPE 24 h ERa 23K TCEH 2454k, 1 1 pmol/L 4@
AP 24 h 1 nmol/L 4&AbHE 72 h A1 E, Zb¥E5 | 5%t
MR L8 ERB KA W2 5 . $E/R X% MCF-
7 MR IS FEAE T RE S E, AHL, 345 3%0% ERa
RKILA K,

Ff HE4H 1 p mol/LE#4H 1 nmol/L#A4L E, ICI 1nmol/LE#+ICIZH

ERR——-—_ -

o O ——

B-aCtill ey —— — —_——tm—

B 1 Western-blot ¥ Kiill ERa \ERB 5 1R 1A

. SNBSS a P <0.05,
3 it i

IREE 5 Y | R i Mg R G 3 H 25 A2 B OCTE,
SR BRSSP, rv e P AT ) 2 o B 4 T g 2 AL
PRAAS KN (AR IR AR, AR5 45 3R oK,
K B PG 2 A PR BB A5 02 11E MCF-7 4 Jif 384 58 17
HIZET: s AT R AR )1 . a5 E, XN S
MUHIZEAL, AT RE S i ERa A1 774

Z I 5 3% W4 Be 05 42 i KRR L R 8 E
KA SFEN LA, HIL, KTt A1E
k4 e MECER NI P A AT T A e 38
W%, FLIYEST A ERs PHEERBIME Bk T ERa 1Y
HAES A ERa FIl ERB J& ER Y 2 Fh 5250
{E 2 Pl 2 A A 2L g h i VE AN TR] . ERa S 7L
JiR A K B LR ) R L R R R 1 S TS
PR, ERa EZUEILHFL SRS, i ERB &
BRI SN A] , XFF MCF-7 4iifl,ERa 45
TE AU A1, T ERB BEAE X0 AR I, 4
il P 9e 4 6 34, 5 P A O T ke e e 4
AR FA SOl 3 2 (AAR S 40 25 TG R
Qb PN LR A M A S ) | 235 5 7 A B %
2P P -5 R X s 0] R o Ak 8= A 6 355 R AN —
AR KA PG AES BE ERa 3k, WRTEN
&R ME R P TUEYE , i — 2P PR T ZEM ER T
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1 RS

1.1 #%zhd EHE% SD KR 60 1 MEE4f,
TREE (70 £5) g, (05T 48 F 48 52 50 3l W e AR A7 BR
8] VFATIES : SCXK (3)2006 — 0004,

1.2 2 &MELXM 80 -2 BEL.LHLITIEHL (VT
WAIRTT R RALE) ) s HWS24 R S 5 K 15 5
( LR AR AT ; Uv - 8500 736 RE T
( BT ERA R AR o & Dl L RS
It H HK (reduced gutathione , GSH) 7+ Bt H ki Atk
Y ( gutathione peroxidase, GSH-Px ) . Z [ AH 7
(actylcholine , AChE ) J £, Tt JIH B, /i ¥ ( acetylcho-
linester-ase , Ach ) il 18 & (B3 50 28 A= 9 T RE i 5%
JIT) s FACHBER (P R A BEHbER 2T L)
1.3 i

1.3.1 SCEsh s Kb SCmai A M
oK, JEREEE 12/12 h, (24 + 1) C &M TR 10 d
JE iR R . 60 HUR B BEAIL 73 o X B2 I



