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Modulatory effect of hyperthermia on multidrug-resistance of breast cancer cell
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Zhi, NIU Rui-fang . Central Laboratory of Oncology, Tianjin Medical University
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[ Abstract] Objective To investigate the reversal of multidrug- resistance
(MDR) by hyperthermia at 42.5 °C in breast cancer cell line. Methods The breast
cancer cell line MCF-7/ADR was heated at 42.5 °C for 0.5 h. The cell survival rate
and IC50 of treated and untreated cells were measured by MTT test. The expression of
MDR1 gene was detected by Real-time PCR, and the expression of P-gp on the surface
of cells was detected by flow cytometry. Results Although the obvious alteration of
cell growth was not found by colony forming test and cell cycle assay after hyperthermia,

the 1C,, of MCF-7/ADR treated with ADM, 5-FU and CTX was markedly decreased respectively.
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Although the expression of mdrl gene was detected in heated cells by Real-time PCR,
the expression of P-gp reduced significantly using FCM. Conclusions Hyperthermia
at 42.5 °C partly reverses multidrug-resistance of the breast cancer cell line MCF-7/
ADR. The possible mechanism is that hyperthermia down-regulates the expression of
P-gp at protein post-translation level. The present study could open a new field for hy-
perthermia utilization in clinical chemotherapy.

[ Key words] Breast neoplasms; Hyperthermia; Multidrug-resistance reversal

L BRI 2 ™ B B L PR AR R (R S e | AR L R R R B v . T 2
FLBEIR T P EE T B — & 2 241 24 ( multidrug resistance , MDR) %) 7 4=
WO SRR R, TR 24 1 1 30 5 R0 e AR A B e V7 v iR B A R 1) 5%
N, HEyE N ANT ST R B, 2252 59 77 A 2 2 FhpL ] 3 R AR Y 45
W2 35 ABC #3585 B 5 7% ( ATP-binding cassette transporter superfamily ) i,
BS54 /M HE . DNA 410 5491 11 ( Topoisomerase 11 , Topo 11 ) .43 Bt H k%%
il (GST) | & HHE C(PKC) I3 2 241 255855, o rp L MDR1 \P-gp 4R [
M2 2 P-gp S iy Z2 2 25 3 1 (mdrl ) BE R 4 5% (19 —Fp M, 170 000
MR, AR P-170, Bl&—f ATP KB iz HE 2L, BA ATP 455 /11
AL IEAT ATP $EAERR S T E A 20 P %) 245 4 DAL P 22 LA, i i 20 it 1 24
P BEREAR . BRI, 28 1IN P-gp & g I A P it 245 1 E 22 22—

PIT, ToI S PR I8 BAE Ay RT3 Bh T B, B P AU R £ 45 2
Iz RIT el T Z2 R AT 24 2 BAE AT, O B SOR BRI PE Y DNA
B o BIT RIS K& R RAE N 1 (TNF) K HAB AN N 7 A g O
WAL, —SEAiF 5 3A F WIS 0T DL IK B S5 1R 19 32 i , I fioh 2 i o {4 60 28 24 ) 7 ik
TEARALABERL o AR BT A MR VA T A B R Y S 1, (H 2 A 0 5 iR
it 225 v AR i AR B 78 3 iR

BRI Z MCF-7 #1245 MDR A4 MCF-7/ ADR {5 Mgt
R IIEAE ARSI P AL 2V E T 5 T REHLR TR R

1 #Rl5FE
1.1 Bt

NFLBE AN R MCF-7 Fiiit 25 40 i 52 MCF-7/ADR |y 58 [ iR R AL BE Be 4 1
IEFEAEG . AR T8 15% fR4F 105 9 1640 KR 3 H, Hod MCF-7/ADR
B P& 1 pg/ml P 3R,37 °C 5% CO, R IR A R I , BO 8028 1< 301 240 it ) T
1.2 5

RPMI- 1640 15 5% ¥ A1 i 4 14 2 GIBCO 23 w7 il ; ff % R (adriamycin,



rpAEF IR e (B R) 2007 4E8 A 55 1 % %8 4 ] Chin J Breast Dis( Electronic Version) , August 2007, Vol. 1, No.4

ADM) SApfr VL I 250 Ay 23 W) 7 it s PRI e ( CTX) VL7 B 15 245 Ji 4y 2 )
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man Coulter 2> &) #241E

1.3 A7 5 4 M A 4 R 4 e Ji) S A6
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15 min, 1000 r/min B.0>5 min, 5 FiEK . B HN0.5 ml PBS( s A= #Eh/K) , &
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HA kgl AN
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5'-GATGGTGGACAGGCGGTGAG-3'
B-actin  5'-TGGACTCTTGAGGGACATATTG-3' 234 bp

5'-GCCCATCTTCCCCTAGCCTT-3’

1.7 Sifsrabr
PN ZH 2 (8] 4 EL 3Rk Student” s ¢ K5

2 #HR
2.1 Y7 MCF-7 MCF-7/ADR 4 i i) A= 4 K 200 i J1 480 1 5 iy

7 5 RPN ) SE TP R A R I, e B et (1) o 3iak
230 A SRS 00 24 S 3, 485 2R S s MCF-7 RO B 5 19 S M AA T 1%, 1 MCF-7/
ADR 42N JC2e 1k . MBSO AR 1 () L $27R 42,5 ChIniR0. 5 his,
AR 7 A WS R A B R A

DR
b=

50 IR
< 40t
&
%\Z 30}
& 20]
= ol

0 .

MCF—7 MCF—7/ADR
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1 2 3 B 56 M

S00bp
[-actin 250bp
MDRI1 LOOLp
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3 itig

PI7 HAG KA DT B, & —Fh e IR IR SR AL 2 T IR A i BT ERIE]
YERZIN T HLRE M3 s Ak T AT BAE T, A9 2 2 9 6 . BRETHITEN
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