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W OE. BH AWHER(PND)# i AU 29 00 MCF-7/ADM @25 g sh sk b iR & 46 )
WA, HE KRR MTT A £ A &% (ADM ) A= B2 A w4 35v2 ( PND) 3+ A SUMR 5 45 % 20 1 MCF-7 Fo w2 4m
J6 MCF-7/ADM #3744 B 43 F R IR (1C,,) , FF3F B at 2h 45 2 Am i 2545 20, Western blot 440 4@ e F Fas
Fa Caspases-3 B @ &k, LR  ADM *F MCF-7 #= MCF-7/ADM # IC,, % %1 % 1.399 pg/mL #= 43.885 pg/mL, &t
%454 A 31.4 45, PND(0.5 pg/mL) B4 ADM 45/ MCF-7/ADM #) IC,, 4 3.246 pg/ml, i 4645 4 4 13.5 45, 4k
#Z 025 MCF-7/ADM F Fas #v Caspases-3 &G &k, £518 PND A% 4 A SUIRE @ i MCF-7/ADM e 25 14 |
@it E AR E Y Fas & A 3840 MCF-7/ADM s ADM #9858 Pk | A i 4833t 4 I8 =,
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Reversal effect and mechanism of pyronaridine on drug
resistance of breast cancer cell MCF-7/ADM
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Abstract: Objective Based on the effect of pyronaridine ( PND) in reversing drug- resistance of human breast
cancer cell MCF-7/ADM, to explore the mechanism of action. Methods The inhibitory effect of simple adriamycin
(ADM) and combined with PND on sensitive human breast cancer cell MCF-7 and drug-resistance MCF-7/ADM was de-
tected by MTT assay,and to calculate median inhibitory concentration, resistance index and reversal index.Cells were desig-
nated as MCF-7/ADM group , MCF-7/ADM+ADM group and MCF-7/ADM+ADM+PND group. Western blot detected the
expression of Fas and Caspases-3 in cells. Results The IC;, of ADM to MCF-7 and MCF-7/+ADM were 1.399 pg/mL
#1 43.885 pg/mL, respectively ,and the resistance index was 31.4.The IC,, of PND combined with ADM to MCF-7/ADM
was 3.246 wg/ml,and the reversal index was 13.5.Compared with MCF-7/ADM group, the expression of Fas and Caspases
had no statistic difference (P>0.05) in MCF-7/ADM +ADM group, but the expression increased significantly in MCF-7/
ADM +ADM+PND group (P<0.05). Conclusion PND could reverse drug- resistance of MCF-7/ADM by up-regulating

expression of membrane protein Fas,which increased sensibility of MCF-7/ADM to ADM,and induced the cell apoptosis.
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B2 24T 24 ( multidrug resistance , MDR) Y Jif - [11]
R X KPR T BT HE 2K (adriamycin, ADM ) 452454
(TR A FE . BT, fif P MDR o A = 22 A
G805 1] 2 - H A RO e T 2 30 5 R L AR g
K& ZE g ( pyronaridine,, PND ) B4 ADM 1EHH T
NGNS T 25 40 il MCF-7/ADM , W% PND X} MCF-
7/ ADM R3S 2505 T, IFR0 AR R A B
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1.1 ##d
.11 #mpask  AFLEE 40Pk MCF-7 1l F b [
Fl2z B LA =T,
1.1.2 a5 A MERETHERZHEELE
YR A B ] A8 B 5 K AR B AR 16 mg/
mL AEER, 432555 —20 °CARAT ; W& 250 W T 1 g4
AR A B A F] L 4 DMSO Ll h 16 mg/mL
BRI, 532, —20 °CORAF, o FH ) FH 355 5% A0 8 ok
AN R BE . 1G4 LG RPMI-1640 15 77 5 MTT 1
W5 6T Solarbio 23 F] . /NPT B-actin HLPT /MR
YU Fas B41 SRPT Caspases-3 BT BRAR B b5 iC 11 3
/NS , B CST 4],
1.2 Ak
1.2.1 @mpaszEicfentn i 118 10% G40 15 .
100 U/mL ¥ % & Ml 100 pg/mL 4 % & 1) RPMI-
1640 B53: 3 T 37 C F1 5% CO2 B 55 F- 48 b 15 5%
MCF-7 40fl, DUEIRIREN 4 ng/mL Y ADM 3557
FEHGSR MCF-7 20 M, 18 20 M fsoe AR K, 2 3
ADM [ B | 45 0 ADM % FE 88 m 2 A%, [ bs s )
MCF-7 4Jfi%} ADM (¥ IC,, , % 1C4, 35 %) 40 pg/mL
A B, DA A G R A e 24 M B Rk oy 8 5%
MCF-7/ADM 40l 7£5 1 pg/mL B ADM (¥ [ iR RS
Federh B E MCF-7/ADM 40 i, DL 2k 3 L it 25 1
P8 MCF-7/ADM 41  MCF-7/ADM +ADM 4 MCF-
7/ADM +ADM +PND 4, M=/ 4
1.2.2  MTT sk g8 fo ekl & BOS B0 KK
i ( MCF-7 8% MCF-7/ADM) , i %% i 50 , 40 B3t
BB 1 x 10°/mL, 380 T 96 fL#, 4 L
200 wL, B4 3 A EIL, 0B A PR 95 24 h
Jei A 25 R I e B8 245 90 1) G M5 355 97 3 A 5 T 100
VER AL FRA | [RI A5 57 O % 37 B 1 25 1 0 BEZH
I YR BAE X FR 40, 4k 2L 85 5% 20 h J, L
A 20 pL ) MTT ¥ (5 mg/mL) , SR 5 4k 22 55 9%
4 h, W% LR EHLINA 200 pl i DMSO, % 5K
FE5 10 min, FF fb AR 200 M J5 , 8 FH G AR AU A
490 nmAk P 5E WG BE (OD) o A FH 24 2 55 41 4l
BOMHIF (%)= [1-(ZH4 OD -5 FX R4
OD {H)/( B ¥E X B4l OD {H - 25 [ % B 41 oD
{H) 1x100%, EHHEE 3K,
1.2.3  ADM #f MCF-7 #= MCF-7/ADM #4 3 %) 4% A
6 G I 375 15 55 50K ADM BRIV E A7 s B, 4k
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4 0.01.0.05.0.25.1.25.6.25 .31.25 pg/mL, %R 5
T MCF-7,, [a] i}, 5 AhBC il 29 &y 5.,10,20,
40.80.160 wg/mL ) ADM JCIiLiE R F 56, T T 1
MCF-7/ADM, HAR#AE L “1.2.27 15 H il
A ADM % MCF-7 #1 MCF-7/ADM ()2
BAMHICEE (1C,, ) , 2RI TN 25 15 4k, Tf 25 54 =
(MCF-7 B I1Cy,)/ ( MCF-7/ADM f4 1Cy,) .

1.2.4 PND #+ MCF-7/ADM #4446 ffi PND
TETCIMTE B FR B h 2R B2 43 1 0.5.1.,2 .4 .8,
16 wg/mlL, 3R 11X MCF-7/ADM ({1 3 SR 545 4%
Y T IO A 1 53 5 N T 245 49 1 B P X R E
THE R TG T2 5 LR PND WREE

1.2.5 PND i# % MCF-7/ADM %+ ADM & 25 #4 4k

B 1.2.47 i 3% 9 % MCF-7/ADM G . 2 40 4 4E
MW B R PND, S E 70 1.2,.4,8,16,
32 wg/mLi% ADM B, #2 B 1.2.27 AP 0K SR i
k5 ADM X MCF-7/ADM HY 1C,,, Jf- 154 0 % £
B AR = UG 1C,, )/ GUR R 1C,,) &

1.2.6 Western blot ¥ ¢ jtL 8 i@ %% & & [6]W}
P E MCF-7/ADM 41 \MCF-7/ADM +ADM 4 MCF-
7/ADM +ADM +PND 4,3 =41  MCF-7/ADM
HIEHBIREC, RIE“1.2.3” f1“1.2.5” F ADM
Xf MCF-7/ADM (4] i 28 | 3% BB ] ADM X MCF-
7/ ADM I R AL, HECH PND Xt MCF-7/ADM 1)
il A = A R — IR AR ADM B9, T MCF-
7/ADM +ADM 4H #l MCF-7/ADM +ADM +PND 4,
MCF-7/ADM +ADM +PND ZH 1) PND ¥k 51.2.
57 R BEAR R K 200 JE C ) %% BE R 3% 10%/mL
MBI, SRS 2R T 6 FLak, B FL 2 ml, 24 h /5,
MCF-7/ADM 2H H 54 % 572 56 MCF-7/ADM +ADM
ZH i A VK 5 1Y ADM ,MCF-7/ADM +ADM +PND
ZH[EIHI A ADM #1 PND, 46223555, 24 h )5, :i
FVEW, A 200 L £ 19%PMSF 14 20 o 24 i, vk
CE  IE TR A LEE S 15 min, SR A0 S
YRR R 2 — O, B R 1.5 mL B0
T 4 CE R L, 13 000 rpm B 0
10 min, 568 35, BCA R3] & K0 & (A & &,
AN EAEGE 0P, I AN SR KR S B R T &2
5 Mg/ML,?#ﬂ(‘ZﬁjmﬁE 5 min,%i‘l&:, -20 CHAF, B
) 2R TR A T 5 G, 4 5 FE VR B 10% , WAk 4 s Wk
5% B0 10 pL 5 BAE IR G 7B 3 h, =il
A 2 h, INA—HT 4 CIFF L (NS B-actin WK JE
1 : 500, Fas F1 Caspases-3 ¥ 1 : 1 000) , i (#
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B 1:5000) =S 2 h, BOIFECE A
1.2.7 “%itFo#H BIELL xxs Fon, FH SPSS 17.0
AT ¢ K556, A P<0.05 TR EFHARITHE X,

2 &% R

2.1 ADM ¥t MCF-7 1 MCF-7/ADM Ry314E
F1ME 2 450K, ADM X} MCF-7 Fl MCF-7/
ADM [V FH ) 50 B 52 TE AR G, {E%F 1 7 240 i
BB 25 585K, % MCF-7 9 1C5, 4 1.399 pg/mL,
{EXF MCF-7/ADM # 1C, 35 43.885 wg/mlL, fiif 2451
Bk 31.4 4%,

%1 ADM % MCF-7 20 ARy &0 4E B

FiliE (pg/mL) oD {8 M= (%)
[T XF R 2 1.219+0.042 —

0.01 1.204+0.039 1.23

0.05 1.004£0.031* 17.6

0.25 0.820£0.028" 33.39

1.25 0.594+0.020° 51.24

6.25 0.380£0.013" 68.79

31.25 0.248+0.007* 79.63

SRAMER] B RS a: P<0.05

%X 2 ADM X} MCF-7/ADM %8 1 7 %14 F

4 (wg/mL) oD {8 MHIFE(%)
B xt FR 20 1.144+0.031 —

5 1.102+0.035 3.6420.65
10 0.918+0.031* 19.75+2.79
20 0.736+0.024* 35.69+6.88
40 0.508+0.016* 55.61+10.24
80 0.397£0.014* 65.32+12.21
160 0.327£0.012° 71.45£13.39

5 B X HR2H 3K, 2 P<0.05

2.2 PND X MCF-7/ADM H$0#l1E A %34
GRS, FHEEE PND %F MCF-7/ADM H A7 %5 35 1 411
VR R, PERAPRVR B2 B (A Tk s 4 i, Lt
VEFETIC . I HIAE VR 0.5 we/mL 19 PND, H
T — 2L it 25 A AR
2.3 PND ##% MCF-7/ADM Xf ADM i 2589 1E F
Fa R 5 H ADM HE, £ FH PND
i M EE B ADM X MCF-7/ADM BA 5 2 130 6
Y, 1C, M 3.246 wg/mL, 5 EAEE0 R 13.5 1%,

%3 PND %t MCF-7/ADM 20 i 30 1 £

WBE (ng/mL) oD fH (%)
[ER D apieEsE] 0.998+0.034 —

0.5 0.996+0.032 0.210.03

1 0.975+0.033 2.31£0.32

2 0.905+0.029 9.36+1.65

4 0.782+0.027° 21.68+3.94

8 0.513+0.019° 48.61+8.98

16 0.38620.011° 61.36+11.12

5 B X HR2H L3R, a: P<0.05

%4 PND i¥#% MCF-7/ADM X ADM it 25 i34 F

W (ng/mL) oD A IR (%)
[ER D apieEsE] 1.119+0.04 —

1 0.813+0.028% 27.32+4.97
2 0.590+0.018* 47.26+8.85
4 0.4660.014° 58.37+10.01
8 0.386+0.013° 65.49+12.25
16 0.33420.011° 70.11£12.96
32 0.312+0.009* 72.14£12.76

SFMx B LEL, a: P<0.05

24 WEBATHERER 5 MCF-7/ADM 41 It
B, MCF-7/ADM +ADM 4 Fas #1 Caspase-3 £ [13%
IR TC W E 22 5% (P>0.05) ;11 MCF-7/ADM +ADM+
PND 41 Fas Fll Caspase-3 £ F % 3k i & F+ & (P<
0.05) , 25 R ILE 1,

1 2 3

Caspase-3 17 kDa

Fas N — - 5D,

pactin D D G o0

20 — Fas/B-actin

Il Caspase-3/B-actin
1.5} *

1.0 *
) j ﬂ
0.0

1 2 3

E 1 EtF PND %t Fas 1 Caspase-3 & H I3
1:MCF-7/ADM £ ;2:MCF-7/ADM+ADM 41 ;
3.MCF-7/ADM+ADM+PND 4H
5 MCF-7/ADM 41 L%, * . P<0.05
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M ES R FE T )y 2, 1E A B 9 3 bR ) B S AR
RIS AU T3 s T 4y R GOk R R AR RSB T
SRR AR, 2N E R 1 R & &R R K
(cysteinyl aspartate specific proteinase , Caspase ) & W
25 200 M 00 0 ) S [ 2800 PR A A 0 v
PG HEAE Y, BETC 324K Fas ( XK APO-1 5
CD95 ) & — T 240 Jifd 12 1 A2 4, REH I 1215 5 5 &
25 FUFRY Caspase, NI I8 T- T 6, 5 S 4l &
APPSR BFSER M, MR kA R IR Y
20 e ) T B DD AR OG5 1 S A ML T R T
TR A ORI ™ Sl A b 9 L AR A A R 2 T
Fas Rk, FE MM 5% 545 T Ui Caspase, BEfE 1%
R AN A P T . ADM Rl i Fas 5 40 i
255, 8% Caspase, M T %2 4% 0 s £ 1101
B2 FEIRYT AT RESs th B 2415 100, 2L i 4t L X
ADM HURE T [, S BOTRONME, BRI &)
PR AR 2y 5 S ™ B AN BB, BR A 17 I AR
T, PRI, 348 25000 e Tk 245 390 5] By 2 A 2%
REPUMRE IR EEF B PND 2R AT
Tl FOTIE 24 | B 100 D X S O T 248, 0 HL
HAT 305 JIRg it 245 P A8 4 A S Rk s — A
i 24530 55) 1

AW FEZULEE PND X FL I8 (14 Tif 24 306 5% AR
FI, 45032 B, CMF-7/ADM %t ADM HL A5 456 A ifif
250k T 250805 31.4 %, 105 PND 356 A] A3 28068
G 20 WO AR O 13.5 fi5, PND 1 ADM X
Al R0 E T 38 % P Fas M1 Caspase-3 £ F 1Y 3%
5, TG I CMF-7/ADM Xt ADM 88 , {2 fifi
i A0 M9 T2, £ B BTk, PND Al i e CMF-7/
ADM Xt ADM Fifi 2504, AL ol B S L ] 5 3% 1
Fas #3A i1 CMF-7/ADM Xt ADM A9k | i s
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