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The Expression of mdr-1 and mrp Genes in the Human Breast Cancer Cells,
and the Effects of Arscenic Trioxide on the Gene Expression
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[ Abstract | Objective: To investigate the expression of mdr-1 and mrp genes and observe the effects of arsenic trioxide
( As,0, ) on the gene expression. Methods: The doze of cytotoxicity and non-cytotoxicity of As,0,was examined through
MTT assay. The expressions of mdr-1 and mrp genes were studied by RT-PCR method. Results: The non-cytotoxic dose of
As,0, was 0.2 pmol/L and the low cytotoxic dose was 0.8 wmol/L to MCF-7/ADM cell line( P <0.05 ). Expression of
mdr-1 and mrp genes was positive in MCF-7/ADM cells, and the expression of mdr-1 was stronger than the mrp gene,
then the expression of mdr-1 and mrp genes was negative in the MCF-7/S cells; Arsenic trioxide could down-regulate the
expression of mdr-1 and mrp genes in MCF-7/ADM and the lowcytotoxic dose of As,O, had more strong effect than the
non-cytotoxic dose of As,0,. Conclusions: The strong expressions of mdr-1 and mrp genes were responsible for the in-
duced resistance of MCF-7/ADM cells to ADM; Arsenic trioxide reverses partly the multidrug resistance of the MCF-7/
ADM cells with more kinds of biologic mechanisms.
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* 22Tt 24( multidrug resistance, MDR )2 %14 B Jgd i FRIBHMIE MDR X R %Y, 4 P #EE H( pglycop-
MELIVE IR EEE N Z —, MDR 22— 1824 rotein P-gp )F1 22 24 Tif 25 #H 52 5 H ( multidrug resistance
A, W E RS S AL, BRI associated protein MRP )&%, FL AR 11 4 5 BE X 5351 O
MDR HLHF GBS 207 1, 545 R A 2ty -1 Almrp  JEPA mdr-1 SR RS 5HY P-gp BFIEA-5 09
1z JEAE F i BE R AR S A 1T ( topoisomerase , Topo
11 )ik F [ 43 e H IK-S-5% R il ( glutathione s-trans- [E€WB ] UTHALESRYTHEC7907111010 )

[AESMEA ] K957 ), 51, 058 KIEA, WEEE, Bt
4 ) 5
ferases, GST )R R EMAE C R WREAE Sl BN R VBRI 25 BB B

DL bel-2 25y Rt i ek . Hivp B2 A [@ffEE] fLh




- 286 ¢

o [ e A 3R 7 2478 2003 Dec; 10( 4 )

JZ AR B IEE | & BT 2585208 5 PR MDR %
FLHEAROC  FR Ry B AU 24 . 258 BRE A TRe b
AR B AR, BRI d51 ATP $2 4L RE & KL IF 25 %
HH 2 A1, S SN L P 24 vk R AR, DA T 7 A Tt
25 FRATIRG X = AL R As, 0, )FE AR E( adri-
mycin, ADM )ifif 25 L Jif 5 40 s 2 MCF-7/ADM 4 ifd 11
GST-m B FEACEMGE TS, 1 E T As, 0, X mdr-1
1 mrp T 24 32 R AV F AR AR TE o A S 86 0 R CEL
g6 B 25 2% M 2 40 MO Ak MCF-7/ADM 10U 48 i bk
MCF-7/S, )\ PR 7K S R 0 B i de R 1 g Rk L A
mdr-1 Fll mrp BYFRIREOL, FHMEZ As,0, K%L FK A
Ep=AIT

1 #MB5EFZE
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B[ 25 25( ADM ) Sy 3 R ) 3k 350 9 310 35 5 8 ) 1)
M As, 0, R Sigma ANEIFES, B 1.0 mol/L NaOH A
BLAK 1.0 mmol/L V471K ; BEMRHE( MTT )4 324 T 5%
ST UNIQ-10 A #5050 Trizol & RNA 14235
& LA TAEMEOR 24 R 77 5 RNA PCR R &8
KIEEAEY TRARAF 5.
1.2 fiffksss

MCF-7/ADM 40 ik A1 MCF-7/S 40 iRk 34 [ H
] € 24 B} 2 g R UL 92 24 B 95 0T, MCF-7/S 41 i 5
BT 10% /NE I35 (100 U/ml HEZE 100 mg/L
BERE R Y RPMI-1640 15 5% W, 78 37°C 1 A B
5% CO, )4 L35 7248 NAZ A H5 3%, MCF-7/ADM 4 Jid
4 B3R SN BT ADM( 1.0 mg/L ) L4343 Fe it
2k,
1.3 MTT M5E As,0, 4 dEtE

SEYGHT 2 FEKG4IME T ADM ARG IR R 5%
O K 01 A0 i B2 Rk T 96 LA, SE 56 20 th i3 AR
FEANA As,0, (100 ~0.05 wmol/L ), X 18 28 Wil fin
ANGRFL 1640 B335 WFH 48 h J5 A MTT 4k 2:
i3t 4 h, SRS A DMSO 100 pl/fL, IR &R S G T4
H ShEEHR N E FEAL A oo T8, B3 FLF IR AR K
T ERR(% ) =554 A {E/ ¥R A {H x100%
i As, 04 25 FE A K 3R i 50 Rk s il 26, 1 E A
K2 > 95% W25 Wk B iz 2 09 A 4 M 2 MR ek, 2k
K HATE 85% ~90% W25k i T IR EE 5
1.4 RT-PCR A mdr-1 A1 mrp JE K #ik
1.4.1 405 RNA $2H: 23 4 20, O TC e &= 4,
As, 0, HE } 0.2 p,mOl/L;@ﬂfﬁﬁfﬂjﬁéﬂ,Asz(L e
29°0.8 wmol/L; B FHAE X Il 41 A 4 5 5% 57 1) MCF-7/
ADM 4 ; @ B X BE4H 4 MCF-7/S 4. Trizol 24
FEANNL S HEAT . RNA $2HC, BB+ UNIQ-10 A3 5.0 5K
Trizol &\ RNA 2 HULH & Ui, LS wl B RNA
FEA, T2 HAE 260 nm F1 280 nm A W T 5 A1 DL B o2
RNA i,

1.4.2 PCR 5|56 B

mdr-1,mrp JEK DL K N2 B8 gapdh ZE K 519 H H
A% TaKaRa 23 74, PCR 5141750 L& 1 .

1.4.3 kSR

RT SUWIRA ) E i 20 wl, G540 RNA 1 ug, 2
pl dNTP ( 10 mmol/L) , 2 ul RT ZZ i ( x 10 ),200
PR T ,0. 5 pl RNase #0751 50,4 pl MaCl,( 25
mmol/L. ), 1 wl ZEH dT( 2.5 pmol/L ), fIAEZEKZE 20
wlo WHESERN 5 30°C 10 min,50°C 30 min,99°C
5 min,5°C 5 min, 7Y cDNA T 4CIRFF

*®1 PCR3|¥EF

Tab.1 Primers of genes used in the study

Genes Primer sequences Sizes References

mdr-1 (£)5’-CCCATCATTGGAATAGCAGG-3’ 157 bp [3]
(r)5-GTTCAAACTTTCGCTCCTGA-3’

mrp () 5'-GGACCTGGACTTCGTTCTCA-3' 292 bp [4]
(r)5-GCCTACTTCTTCAGACCTGC-3'

gapdh (£)5"-ACCACAGTCCATGCCATCAC-3’ 452 bp [5]

(r)5'-TCCACCACCCTGTTGCTGTA-3’

f: Forwerd primers; r: Rewerse primer

1.4.4 PCRYP 1
PCR SN R R BN 50 wlo ALFE M b id J2 h o
W SEAS 2 10 wl cDNA, AN 1U Taq R 4& 8,5 F

351 9(0.2) wmol/L, 5 ul 10 x PCR 2 mif( 0.5
mmol/L. MgCl,, 50 mmol/L KCI, 10 mmol/L Tris-HCI,
0.001% B ), IMALZE K SRR Ry 50wl BRI 1
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Tab. 2 Conditions of PCR for mdrl and mrp genes in the study

Genes Pretreatment Denaturation Annealing Elongation Cycles

mdrl 95°C ,4 min 94°C ,30 s 55C,30 s 72°C ,60 s 35

mrp 95°%C ,4 min 94°C ,30 s 60°C ,30 s 72°C ,45 s 30

gapdh 95°C ,4 min 94°C, 30 s (55 ~60)C,30 s 72°C ,45 ~60 s 30 ~35

1.4.5 PCR P=¥)2FE w5 bt

PCR [ 4535, B 10 wl PCR 7= T 2% B
MR 5 H Uk P EAT HL Bk 70V, 30 min ), HE DK 45 B TE
LM ST B AH AL A BB , 4 Quanti Scan 43 M 4K
AL THIRA DNA LUK 25 B K BEAE, DL E Y S R 4%
NS BRI R gapdh 2577 A5 BE( IKBEME ) Z L, A
H 0 5 R A AT 2R 87K F, B mdr-1 K BB/ gapdh JK
JE{H x 100% 1 mrp JK Ji {H/gapdh K i H x 100%
E, FE b HEE W A5 B 5 A mdr-1 FT mrp 28 PR 3% 38 12 B2 1Y)
%5,
1.5 Seit=ear

RT-PCR 4 4 W S5, L o K6 06 I 79 41 1) 2
S B T ST 0 3t TSI SPSS R iEk
AT .
2 # B

2.1 MTT EMRE As,O, BY 20 FEPE
As,0, X1 245 40 il MCF-7/ADM 17 40 i 75 1
F L H R B — o B A AR v . 3E i R
O MR TR L As, O, AR A B2 70 (AR OR >
95% )4 0.2 wmol/L; MM ik 75 7 4 4 KR TE 85% ~
90% )>H 0.8 pmol/L
2.2 mdr-1,mrp #£ K 7E MCF-7/ADM 4ii jifd 1 MCF-7/S
Y R IR

mdr-1,mrp JE R 9 mRNA 7 it 25 41 i Bk b 3445 %
K MAE USRI R h R WL Fih . HNS L&
BAKEA B8, mdr-1, mrp & PR AE X 38 35 7K S 49 1) 2
(123.8 +4.49 )% FI( 269.3 +5.26 )% (x +s), t Kl
(P<0.05, W1 ),mdr-1 ZEFFEFELT mrp £,
2.3 As,0, X} MCF-7/ADM Zi il o' mdr-1, mrp 3 H
e b= A1

TR A 20 0. 2 pmol/L ) AL 7 7 F 41 0. 8
pmol/L Y As,0, P REREAR mdr-1 FlI mrp FL K #E MCF-
7/ADM AR YRR . AREER A As,0; X mdr-1
H1 mrp JEPILE MCF-7/ADM 41 fitg v ot 26 35 19 F I 4
BT IR R As,0, FMEHI( K 2.3£3),

1 mdrl,mrp EFE7E MCF-7/S
MCF-7/ADM 4R iy Rk
Fig.1 Expression of mdrl and mrp genes in
MCF-7/S #1 MCF-7/ADM cells
1: mdr-1 in MCF-7/S cells; 2: mdr-1 in MCF-7/ADM cells;
3: mrp in MCF-7/S cells; 4: mrp in MCF-7/ADM cells;
M: DNA DL 2 000 marker

B2 Xf MCF-7/ADM #AfE % mdr-1.mrp £ E R %8700
Fig. 2 Effects of As,O, on genes expression of
mdrl and mrp in MCF-7/ADM cells
1, 4: Control; 2, 5: 0.2 wmol/L As, 055
3,6:0.8 wmol/L As,0;; M: DNA DL 2000 marker

3 W 8

mdr-1 JE K2 50 A0 T A JEIE 7 A4, mrp HEH 7E
MAIE 2 AU AT — 5 B 3R3A 107 EHLEAT IE 3 i AR 2
e . ARV T X SL2H 2N e 20 0t R B SR Y
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i 25, {502 mdr-1 A1 mrp F R 7R 1E 3 FLARH S R
WARIE . A SCERIRGE , 7EFLAR S A1 2rh mrp FHME AR
56% °',mdr-1 FH G519 P-gp ik %N 88.419% 7,
ARFTHEZ AT LR 4L Z0F mrp Al mdr-1 350 &

EmTAZATT NI AL, ALK LR AN, 7
MCF-7/S Zi i bR DL 5L i 2R 3K, Tl A MCF-7/ADM
2 A A A A 1) FR Ak, U B LR 98 MCF-7/ADM 41
it (%) B B R U 2P A iR A

#£3 As,0, 3 MCF-7/ADM 4+ mdr-1, mrp EERIEZNHEEEHSHT
Tab.3 Relative density analysis of RT-PCR products for the Effects of As,O,
on genes expression of mdrl and mrp in MCF-7/ADM cells( % ,x s )

RD Control NC LC P
mrp/gapdh 123.8 +4.55 106.3 +9.11 91.4 £4.02 <0.05
mdr-1/gapdh 269.3 +4.29 204.0 +8.79 178.3 £5.03 <0.05

RD: Relative density; NC: non-cytotoxic group 0.2 pmol/L As,O,; LC: low-cytotoxic group 0.8 pwmol/L As, O,

TEAEPEIPRE B Z2 53697 b ALY A AR B
AL, TS 245 44 2 ™ T 52 0 e 98 s AT RIOCR B A A
B EZRK . HRETXT MDR MR 246 FHTH &
AMLHIIE TR AR MDR #7557, As,0, B—FP Y
B B SRR I SR R R T T I 1 I
PRIBYT , AR XoF 338 6 it Jed 240 B g 245 1 1) FH B L
il FORIFSE A o FRATTAE A 25 f0 R Hh 0 e S 6 48 51 3R
B, As, O, TEIEAN A #4750, 2 pmol/L ) W] i 2
FA AT LIRS TR 24 Bk MCF-7/ADM X Bl 25 £ 1Y 1C, {8,
1117 EL2R ML A 245 0 vk FETE As, O AR FI S B 38 i, 15 1
As, 0, AEF i 12 20 Xk B 25 2% 0 B0 e, AT ¥ 20 Tt
AR T . FRATTAE M} 24 305 3% ML) B F 5 o, SR AR
ITEISE As, 05 XA MEH K S e RS B GSTs )R 1
1 GST-mr FIE KRS0, & B As, 0, ALBEM BRI
GSTs Figr)iEPE, M H R GST-w B3R i8, IR 251t
VIR R A0 P 2 e L AR SO K R
RT-PCR J5 %} MCF-7/S ZH Jifi #l MCF-7/ADM 4 Jfg v}
) mdr-1 , mrp LN FR, DU As,0, Xt mdr-1 1 mrp 3
PRIZRIR 5 ) R AT R . 285 S R BH, As, 0, 11 JiJg it
WA A e TR LRSS

F mdr-1 ZaA5 % P AEER (1 P-gp )R mrp R A5 1
Z 25 25 AHOCH 1 ( MRP ) [R]J& T ATP 454 & U %K
GRS a8 B, RS A 15% Ry R,
FERRIF IR P 9 5 h T ATP 856 K. —H ik isHl
il SR AN ] (ER AR LATE AR ATP 420 B8 N 0 25 )
HEBR AU M AN, Dol (0% 240 A 3 %50 . P mdre-1 AT mrp X
#rk ABC( ATP-binding cassette )%ﬁ%%[%-‘)]o S 4k TR
UESE As, O, AT LABEAR mdr-1 3 R A mrp 3 R A R 35
H HCHERT , B T mdr-1 1 mrp JE A3 38 G, 5 2040 i
- H A s A RO (R I 0, BEL L 25 40 S, DA T 39 2
R 251 i HHR AR T BE As, O 57 2 35 i & i BA

o DRI LAAS 2558, i 20 O TS 24 16 4% A B 9 24
Wyl i vy AR B — ML BT O , £ 3L IR MCF-/ ADM
AML AT 25 AL AT Z RN RS, As, O, YTH 25 30 5%
PR Z RS 20 o S8R As, 0,109 MDR f9 57 71
W], HIERE A (0.2 pmol/L ) AR 7 5 (0. 8
pmol/ L )ICAE T+ 1l PR 3 ¥ Hh e 38 1) fr i 3K 25 W ok
A R e A I R RO P A 1L
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