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Effects of multidrug resistance reversing agent on P-glycoprotein,
EMMPRIN and MMP expression in human breast cancer cells
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[Abstract] Objective To investigate the effects of multidrug resistance (MDR) reversing agent
tetramethylpyrazine (TMP) on P-glycoprotein(P-gp) , EMMPRIN, MMP2 and MMP9 cxpression in
human breast cancer cells.  Methods The toxicity of the drugs to MCF7/Adr cells was assessed by
MTT colorimetric assay; The fluorescence intensity of adriamycin (ADM) in MCF7/Adr cells was
detected with fluorescence spectrophotometer; Expression of P-gp, EMMPRIN, MMP2 and MMP9
was detected by Western blot analysis and reverse transcription and quantitative real-time polymerase
chain rcaction (Real time RT-PCR). Results The combination of TMP and ADM cnhanced the
cytotoxicity of ADM and clevated the fluorescence intensity of ADM in MCF7/Adr cclls as comparcd
with the ADM group (P<C0.05), and these effects were dose-dependent. Compared with the control
group, P-gp, EMMPRIN, MMP2 and MMP9 were up-regulated by ADM at expression level and the
up-regulation was inhibited by TMP at both mRNA and protein levels. Conclusions TMP not only
reversed MDR effectively, but also inhibited the up-regulation of P-gp, EMMPRIN, MMP2 and
MMP9 by ADM,
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Bi b AN AT ST AT s RPMI 1640 $5 3% 2k 5 AR /A= 1fi
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Ve 1 WL TE 250 2 R DD 5 R 1 25 e 3 56 W (L AR
il 25T A B w57 5 V0 H S A e 2k (MTT, 1y
H PO SE A A 9 A BR 2 ®DD s 4 T EMMPRIN,
MMP2 MMP9 24 (Il  Santa Cruz 228D ; BIL P-
gp BT (I § Calbiochem 22 7)) ; BT ractin B3 f
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tetramethylpyrazine (TMP);  P-glycoprotein;

btk (W 3 Sigma A FD s PG Zh (FH R FEHR,
M H Rockland 2AF]) s Trizol (M H F¥gA T A T7%
A %A RN AD; MMLV 3 5 B (W 4
Promega 7 7)) ; SYBR Premix Ex Taq (J§ [1 TaKaRa
2] s HAREI gy [ 77 430 4]

SR Iy A D R BRI A SF B A
B AR B ADM 41 . ADM 289 B 43 51 2R 0. 05,
0.1,0.2,0.4,0.8,1 pg/mL; A~ [k TMP 4.
TMP £ ¥ JE 43 5 g 320, 640,960, 1 280 pg/mL;
TMP + ADM #H: ADM ¥ Jif 7 1 pg/mL, TMP %4
W4 3] R 320,640,960,1 280 png/mL., Z5¥1EH
24 h % 36 h,
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Dioo /25 AXTHBYL Dioy o SEIRDEE 3 K.
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ARLEFH ADM A H & %06 M, A 1%
FLAR B A 22 40 L 9 ADM 5% 68 B, DL B R
4 L N ADM 1 2 U . MCF7/Adr # Ff F
10 ecm¥EFE UL T, A K & 30% ~40 Y% gl A B AT, 3% 5
RPMI 1640 TG I 7 35 78 5& , TMP + ADM 41 i A [A]
W TMP, X B2 A Al vk B2 ADM 28 Jin v 538 FH %
F, RZ5 Y E T 4000 36 h i, R [R kB ADM 4
TMP + ADM 41/ A ADM, X} B4 AR [R]  fiF TMP
ZH A T I R RS 5E 3 h B4, 0. 01
mol/L. pH7.3 Y PBS Zwhiiik 3 (4 CH, HH&
0.3 mol/L HCl 4 95% Z Bfk 1 h i4nem s,
BLLULEE B R WA BIO-TEK E1x800 4 i FH 1%
FLAR BEFR A (B B K% g B 2% B 25 BRI 9% 0 42
Ht ORI 470 nm, BB 585 nm B4 8
nm) U GE & HE R ISR E . LR ELER 3 K.

Real time-RT PCR % # ] mRNA 40 g in 24
AEER 24 h R IR 4R A RNA, &4 RNA B
2 pg W F 7 cDNALVE 1 L cDNA .1 mmol/L I
TG H .2 X SYBR green mix F 20 pL KR A FR



500

HHAMAEYIR) 2008 4 7 H,35(4)

Hi#E1T Real time PCR, &R T BN 1.

F W it #2 H Rotor-Gene 6. 0 3 4F 45 #1 # 47,
EA GAPDH 55 A S B SR ) & A A 5 P 2% B
N5 DLECHE X T4 1 GAPDH 45 DU i) LU {8, 7
F1 SPSS13. 0 G i3 X S da st Ar b 3. e g iy

Western blot #& ] MCF7/Adr ## T 10 cm
REFR UL, A K & 3096 ~40 %6 il A FE i, #e g RPMI
1640 TG M ¥E 55 9% 5, InAH R 19 25 9176 36 h, iU

B %% MO 1T 8% SDS-PAGE 48 #EHy
Pk R, —¥ % EMMPRIN, MMP2, MMP9
ZVEREBLAR (1:300) X BT P-gp BHE(1:1 000D,
BHL Bractin BAHL (1:2 000), —H M3 HARITH T
PrA M EPLF (1:300), F LI-COR Odyssey #4795
J6 I8 3T W S N A& A K A, UL Bractin /EA A
Z M EAAENE. LRWELEHEE 3K,

SitF4IE  PTE RHE Y H SPSS 13,0 it 4
GTE CUR G NSy =3 T

x1 BFEEWSY

Tab 1 Primers of the genes
G Pri ('35 Product Anncaling Fluorescence acquiring
rene FUMEr sequencels = length(bp)  temperaturc(°C) temperature(°C)
mdrl For: CCCATCATTGCAATAGCAGG 133 50.2 7
Rev:GTTCAAACTTCTGCTCCTGA
EMMPRIN For: CGAGATCCAGTGGTGGTTTG 177 54,4 85
Rev: TCGTAAGTGCCCGTGTCC
MMP-2 For: GGCCTCTCCTGACATTGACCTT 241 56 7.5
Rev:GGCCTCGTATACCGCATCAATC
MMP-9 For: TTTGACAGCGACAAGAAGTGG 308 o1 84
Rev: AGGGCGAGGACCATAGAGG
GAPDH For: CATCAAGAAGGTGGTGAAGC 508 52,2 82

Rev: GGAAATTGTGAGGGAGATGC

For:forward primer; Rev.reverse primer

45 H

B & & (ADM) 0 Il = 18 (TMP) i) 40 it & 1€
MTT & 45 5 878 ,0. 05~1 pg/ mL ADM £ [
F MCF7/Adr 4} 36 h, 4 L FETE K =96 % , 5 %} 18
HAH L HZFAREA B E R L (P>0.05), KB4

A
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0
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MIXT <1 pg/ mL ) ADM SE4 1 32 (& 1A) . 320~
1 280 pg/mL iy TMP 4 il T MCF7/Adr 40§36 h,
HMAFTE R =92. 9% , SXT A L HZ RIEA &
FEE L (P>0.05), &8 TMP 7£ 320~1 280 pg/
mL ¥ FF YO B N O 40 g g (B 1B) . BRI 7R R 25
Hrr ADM M TMP 43 51| R F JC 40 Ml 5 Pk i <<1 pg/
mL <1 280 pg/ mL BIHEEE .

B
1.20

1.00
0.80
0.60
0.40
0.20

Survival rate (%)

OControl 40 80 160 320 640 960 1280

Concentration of TMP (ug/ml.)

B 1 MTT ;x ADM # TMP % MCF7/Adr i) FZEE A

Fig 1

Cytotoxicity of ADM and TMP in MCF7/Adr cells as determined by the MTT assay

A:ADM; B: TMP

NEBR(IMP) I 25 EHER MTT kil 4
B IR 320, 640, 960, 1 280 pg/mL 1 TMP 5
1 pg/mL¥) ADM BX G W AT, 4 A7 76 00 5 2
I ADM 411 74%,50%,39%,29% , 2 ¥ A
BB EERE L (P<0.05) (K 2), %8 TMP 8 %
a5 ADM X MCF7/Adr 48 M8 i 2 PEAE . 3l &

A 000 41 M PN 65 B & BEL, 320,640,960, 1 280 pg/
mL [ TMP 5 1 pg/mL ADM B4 68 T 401 , 40
Py ADM S5 B 43 42 1 pg/mL ADM B gl
P41 1.32,1.68,1.77,1. 96 5, H A R B HA B
M L (P<0.05) (F 3),F 0] TMP §8 i 25 /b
ADM (AR, 8278 ADM 76 40 ffd 79 1 & B, DA i 4
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i ADM XF b5 40 it o) R G AE . DL R85 R BOR
TMP HA &5 2 Wi 25 9045 H 1 52 o 3 A 14

TMP %} P-gp . EMMPRIN #1 MMP2 . MMP9 &
H# mRNA KERHZIE FIPIZ R ER TMP BA
b IR T 2 336 % VR D 6 IR R Al 3R A6 TMP R
A M TR 24 38 S ML T 3 — 2D B 5.
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B2 MTT R TMP Xt MCF7/Adr 40 B i it 25 15 %% 46 B
Fig 2 Reversal effect of TMP on MDR in MCF7/Adr
cells as determined by the MTT assay
W P<C0. 05,vs control and ADM group. ADM dosc:1 pg/mL;
T:TMP; TMP dosc:320 pg/mL,640 pg/mlL,

960 Hg/mLJ 280 Hg/mL

2.0 0 % 5
= 15 F 4
5 ' ) m «
7 > 3
a 1.0 <
5 2o
& 0.5 é 1
0 = 0
Control  A0.1 A0S Al.0 Control
= 0.30 ) = 1.0
g W ) 308
- 020 -
& = 0.6
% 0.10 % 04
= = 02
0 0
Control  A0.1 A0S ALO Control

A0.1

ADM inMCEF7/Adr

Fluorescence intensity of

B3 ko HHXEESR MCF7/Adr iR K
ADM Hy % 3t 58 B
Fig 3 The fluorescence intensity of ADM in MCF7/Adr
cells as detected with fluorescent-spectrophotometry
W p<C0. 05, ws control; @ P<C0. 05, vs ADM 1 pg/mL group.
ADM dosc:1 pg/mL; T:TMP; TMP dosc:320 pg/mL,
640 pg/mL,960 pg/ml,1 280 pg/mL

B AEFATRN T ADM %t 40 ff1 P-gp, EMMPRIN
A1 MMP2 ,MMP9 # 4 & ik 1) 5 11 , Western blot £
Mes B WoRs 0.1,0. 5,1 pg/mL & ADM /E 1 T
MCF7/Adr 4 ffd 36 h, 5 %+ 4140 L, 40 Mg P-gp.
EMMPRIN 1 MMP2, MMPY % [5 3 % T} & (P <<
0.05 (A 4,

(1)

Control A0.1 A0.5 Al1.0

A0S ALO

B 4 Western blot # Il ADM X} P-gp.EMMPRIN #1 MMP2 . MMP9 F 5 1 820
Fig 4 Effect of ADM on P-gp, EMMPRIN, MMP2 and MMP9 detected with Western blot

Bar graphs represent mean * SD of three independent experiments, ¢’ P<C0. 05 wvs control.

A: ADM; ADM dose: 0.1, 0.5, 1.0 pg/mL

HEOm R AT XM T TMP % 40 g P-gp.
EMMPRIN ,MMP2 1 MMP9 % ik ({7 5% il . Western
blot(F 5)Fi1 Real time RT PCR(JE 6) 45 5 & 75 AL
TMP 4 & 8 F ¥ 41 & P-gp. EMMPRIN, MMP2,
MMP9 % H 1 mRNA 7K, 3F H 2 TMP 5 ADM Hx
A R, TMP L A8 B & i) ADM X 41 Bk &
F Al mRNA 7K E R (P<<0.05), H TMP 3 F ik
HEHFRILM TS TMP ¥ M &, TMP ¥ ¥ 4
1 280 pg/mL FHEH &N B &

it

Fife 93 ) MIDR 1195 5 57 % J2: P 98 it R 36 97 o e
DA o B 114 7 K I 5« th 2 AT 2 A R FRATTRT
Wiox £ W Pgp JK WAk J7 25 4 7 LA ¥F Pgp,
EMMPRIN, MMP [ 3£35" , AMT0F5E IF % /) £ Fh
EF Xt P-gp [T 24 39 4% ) J2: 75 0] DL 3 AT 25 Y
FiR A B AEREART.
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Bl 5 Western blot # il TMP #1 ADM BX & =5 82 ¥ 57 FA %3 40 g P-gp .EMMPRIN #1 MMP2 . MMP9 % 8 i3 %1
Fig 5 Effect of TMP co-incubation with ADM or TMP itself on P-gp, EMMPRIN,
MMP2 and MMP9 expression detected with western blot
Bar graphs represent mean = SD of three independent experiments,  P<C0. 05 vs ADM group; ‘® P<Z0. 05 vs
control. T: TMP; TMP dose: 320, 640, 1 280 pg/ml; A: ADM; ADM dose: 1.0 pg/mL
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B 6 Real time RT-PCR &Il TMP 1 ADM Bk & 5 28 I 5z A %F 48 mdrl,
EMMPRIN #1 MMP2 . MMP9 mRNA #YJ 5
Fig 6 Effect of TMP co-incubation with ADM or TMP itself on mdrl , EMMPRIN,
MMP2 and MMP9 expression detected with Real time RT-PCR
Bar graphs represent mean + SD of three independent experiments, V¥ P<Z0. 05 vs ADM group; ® P<Z0. 05 vs
control. T: TMP; TMP dose: 320, 640, 1 280 pg/ml; A: ADM; ADM dose: 1.0 pg/mL
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