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[(WZE] BN HRESHX IR 251 MCF-7/ADR £ 25T 25 1) 5 /E R HALH . 5k SR MTT 32460
ARV B 5 2 58 1 MK2206 1 F] MCF-7/ADR 20 24 h J5 (%25 K5, RAAIHIZN 10% (1 25 90 e B2 R #6 0Aw o 5 FH 2
% RT-PCR ,Western blot 154 A [6] ¥ J& 15 208/ ] MCF-7/ADR #fiifd 24 h J5 MDR1 MRP1 . PTEN ,AKT %:[X mRNA F1%&
FRRA, 858 906 R RT-PCR 5L 7R 0.6.1.2 o/L Y3 S8 T AL 525 X TRAHAH 1L , Bl v 2 000 1 38 5,
it 253 MDR1 \MRP1 B3 iK BB WK (0.6 o/L F&:hfi4H MDR1 JE K AN ik &R 0. 659 +0. 074, MRP1 3 K 1 A
Xk 0.503 +0. 058, 525 (AN IBZAH P <0. 01) ; PIBK/AKT {55 % () PTEN JE [N 3235 5% Wi 1 = i AKT it
AL 1) 22355 H 20 07 AU 5 AH [R) 100 1 B2 19 37 2 5841 (0. 6 g/L) il MK2206 2H (0. 05 jumol/L) #H Lt , 5 2 B Ik MDR1,MRP1, AKT
HERXBEMZEF AR (P >0.05),MK2206 215 #83 = PTEN FH 1%KL, Western blot il 455 7R 0.3.0. 6,
1.2 g/L R[RJHR BT S0 T 104 5 25 O RRAEAH B, B 5 2 0k B Y 42 8 Tid 25 8 1 p-gp JMRP1 Rk it B #if#(% (0.6 g/L
TS84 p-gp B AHXS FIA 2 0. 316 £0. 033, MRP1 2 H I AHXT RILE N 0. 134 £0. 014, 525 X HRAIAHLL P <
0.01) ,PIBK/AKT {5538 ) p-AKT 25 [ 3R35 1 B i I, PTEN 25 [ 335 1 B Wi 0 =, 8 AKT JE R 3635 1 A8 LA B
s AT A i 282 (0. 6 g/L) Al MK2206 41(0. 05 pmol/L) A LL , v 2 8 41 S REF# 1K p-gp MRP1 ({2 & ik i H.
FHfgHE R PTEN ()2 13235 & , {0 MK2206 415 GEFEAIL p-AKT [ I3k 5, X5 AKT B RBEWAEF RHE (P >
0.05), &5 WA W FLIREZ 25T 25 Ve R, AL T B2 i PI3K/AKT 3@ & 45E/EH

[ X8R ] WS 2L 254k MCF-7/ADR ; £ 24t 245 ; PBK/AKT {5538 fi%
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Matrine reverses multidrug resistance in breast cancer drug-resistant cell line MCF-
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[ Abstract | Objective To explore the bioactivities of matrine and PI3K/AKT signal pathway in the
reversal of multidrug resistance in breast cancer cells. Methods MTT assay was used to measure the inhibitory
rate of matrine of different concentrations on breast cancer drug-resistant cell line MCF-7/ADR after 24 h. In
addition, real-time RT-PCR and Western blotting were used to evaluate the mRNA and protein expression levels
of MDR1, MRP1, PTEN, AKT, and p-AKT in MCF-7/ADR cells. Results Real-time RT-PCR results
showed when compared with the control group, the relative expression levels of MDR1 and MRP1 in the 0. 6 and
1.2 g/L matrine groups were reduced gradually ( MDRI 0. 659 + 0. 074 and MRPI 0. 503 +0. 058 in the
0.6 g/L matrine group vs MDR1 0. 438 +0. 034 and MRP1 0.399 +0. 025 in the 1.2 g/L. matrine group, P <
0.01). The relative gene expression level of AKT was also reduced gradually, but that of PTEN was increased
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gradually. The expression levels of MDR1, MRP1, and AKT in the cells intervened separately by 0. 6 g/L
matrine and 0. 05 pmol/L, MK2206 didn’t have significant difference at the same inhibition rate. Western

blotting results showed when compared with the control group, the expression levels of p-gp and MRP1 of the
0.3, 0.6 and 1.2 g/L matrine groups were reduced gradually (p-gp 0.316 £0.033 and MRP1 0. 134 £0.014
in the 0.6 g/L matrine group, P <0.01). The protein expression of p-AKT was also reduced gradually, but that

of PTEN was increased gradually. The total AKT protein expression didn’t change obviously (P >0.05). At

the same inhibitory rate of matrine (0.6 g/L) and MK2206 (0.05 wmol/L), the matrine group was more

effective than MK2206 group in reducing the protein expression of p-gp, MRP1 and p-AKT and increasing the

protein expression of PTEN. However, the total AKT protein expression of the 2 groups didn’t have significant

difference (P >0.05). Conclusion The effect of matrine mediating the reversal of drug resistance of breast

cancer cells probably involves PI3K/AKT signal pathway.
matrine; MCF-7/ADR ; multidrug resistance; PI3K/AKT signal pathway
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W20 (matrine ) 2 SRMEY WS E T )T EAMR
TR ZG TG P, BREUE W S0 5 1 2 A Wi v
A WP PO TE PR AR AL O O R
i, © T 2 W T R 2 T EF Ak O 2R A
B ey o KRS R S A B
TR, B RESRAT g M A ] Ao 200 4 6 5 S S
PR, 0T B R e T FLBE CERER R A
I35 2 P BB AT AL L R g R
ST REELAT WL R A £ 2 2 g A R
AHICAIL A i A BB . MK2206 2 — Fof vy 2 126 45 14 1Y
AKT 38 38 #0075, JHC = 2 R A ] AKT B9BERRAL,
FRT T 20 5 S pAe s 1 A I Rk g6 . Ak
55 FH MK2206 £ Ay BH P X BE 2L, 38 25 X B AH 5] 490 461
RIS B M MK2206 15 FH 2L AR i 24 Mk MCF-7/
ADR 24 h J5 T 24 3% Kl MDR1 ( mutidrug resistancel ) |
MRP1 ( mutidrug resustance-associated proteinl )
PI3K/AKT i@ i# | Ji#4F F#0 & PTEN ( phosphatase and
tensin homolog deleted on chromosome ten gene) . AKT
( protein kinaseB ), p-AKT ( phosphorylate
kinaseB ) (IR B, R 2R v 2 00 i Lo 240 i %
2T 25 VR S HAE T2 5 5 PI3K/AKT JlE A7 K

protein

1 #MR5EFZ*

1.1 sEeattt

TR ST 245 4% MCF-7/ADR W (3 At 52 i g 40 i g, 7 2
B T B BERF R A 2 B AR A (A EE > 99. 8% ) , MK2206 3%
E MCE 2 &) 7 5, RPMI1640 3% 5% 2 | if 4 1M %5 K e i 321 R
Hyclone 72 w] 7= f , MTT %77 & 0 5 5 9L 3L 7™ &, Trizol Y 35
[ Gibeo 2w 7= iy, W54 SR & K 2GR A Thermo 23 w] 7=
i, 2R R BRI & BCA TR A& R N & o R I L
7P, AT p-HEE I (p-glycoprotein ) L TE ST AN AT A
MRP1 S50 ARG H Abcam /A ], /NPT A PTEN 37
ik P AKT Z i BEhiil /NP p-AKT £ 58 Bk
TAF 2B =g AP FHARFRRA A,
1.2 Fi&
1.2.1 4k N FLBRIE 41 is MCF-7/ADR % T 10% fi
13 FFEEZE 100 U/mL A58 2 100 U/mL [ RPMIL640 1535
3, #E T 37 °C 5% C0,.100% {2 B I KE F2 58 N BE 9%, B K4
T, WA M ARG BE Ik 90% 7o A7 SR I AL 151 o
1.2.2 MTT BB A K 19 MCF-7/ADR 4 Jif1, 7 96
LB A4 100 WL/ L (2 4 x 10° A 4if) , F 37 C 5%
CO, . 100% I )& P RE T4 NI 5 24 h 5, INACK [R) e 3 0 5 &
Bl (4 BE 4 0.05.0.15.0.3.0.6.1. 2 o/L) AbBRAN L, 25 F4 %F
TRAUMA SRR PBS, S 128 5 AN E AL, kS k532 24 h R
JA 50 pul 1 x MTT,7E 37 CHFE 4 h J5WH 3w, BFLmA
150 L DMSO, H F-HH8 REE ST, Re4s fh s it e F W A (U 570
nm P RALE I AL G AL D(570) ] [RRE D s oA
[k B MK2206 1 F AFLAR 4 MCF-7/ADR 24 h &AL
D(570) ., % F 2 203 B A #e B 35 2 08 Je MK2206 X
MCF-7/ADR ZHififl i 38 5 $0 1 2 . TR = [ 1 — ZbFZH D (570) {8/
23 X HRZH D(570) {E ] x 100%

1.2.3 54 K 259+ Wk & ARSI 3 A3 X IR A
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MK2206 FHH:XT HR AL K AN [R] iR B 75 S 4 . MK2206 [ 4 %) Bé R2 ARAREHESHEHIEA24 h BEBEMFARHOTN (n=9,7+5)

R 25T vk BE AN RN 10% 7245 () MK2206 25 4 ik i .
Pt RT-PCR B S AW THWE N 0.6.1.2 ¢/L,
Western blot 3 £ 75 20 259 T Wk 4 0.3.0.6.1.2 ¢/L;
MK2206 WEFE254) T-THk B 0. 05 pmol/L, %5 X FRZH A
SRR PBS,

1.2.4  SEEP98)GE R RT-PCR - % 500 wlL 1Y Trizol 5143
BT 1 MCF-7/ADR 4] 24 h (9725 [ % B ZH, A [) ok J3 7
SR (LSRN 0.6.1.2 g/L) Fl MK2206 BH 4 Xf B 26 ( 29
JZ 4 0.05 wmol/L) , #2H i RNA,7E Nanodrop 43 GG A F 4G
I RNA 4,24 D(260)/D(280)7E 1.8 ~2.0 By Fituh, #%
8 Thermo JWi%% S A9E 6 Mix 16 HH - 300 5 5L A1 PCR 914 2 b
PCR W it 5 90575 3% 1, LA GAPDH /£ NS 18,

#£1 ZHENEE PCREIYET

B

HE LUFEIH(5'—3")
J& (bp)

TEEIH(5'—3")

MDR1 GCAACGGAAGCCAGAACAT TCAGCCTCACCACAGATGAC 110

MRP1  GCTGTGAAGACCCAGGAGAG ~ AAGCACCAGGAAACCACTTG 123
PTEN  AGACCATAACCCACCACAGC ~ CACCAGTTCGTCCCTTTCC 125
AKT  GCCCAACACCTTCATCATC TCCTCCTCCTGCTTCTTGAG 141

GAPDH AGAAGGCTGGGGCTCATTTG ~ AGGGGCCATCCACAGTCTTC 258

1.2.5 Western blot ¥l I T MCF-7/ADR 41 ig 24 h
({75 (A% R4, MK2206 BF 14 Xt HE 2 ( 29 B2 49 0. 05 pumol /L)
B R [l e o 208 20 (MR BE S 0.3.0.6.1.2 ¢/L) [ B,
4G BCA 5 1 8 AN 350 £ DL A3 I 4 45 2 S vk . I
KUV 30 pg 1620 pl FRERVK G, MDRI il MRPL 5 7
300 mA 18 35 % I 110 min, FAl 3 4P F 300 mA fa 375 % i
50 min, JII 5% A IR 05 B K L 4] 1 b JS PO E MDRI
MRP1 PTEN AKT p-AKT HU/4& (MDRI HpfAvk 4 1: 800, Hifh
P FHORTR 2 1:2 000, P92 HE GAPDH ¥ iy 1: 800)4 °C i
328, I PBST(p-AKT F TBST whise) P 5 %4k 25 min, 1l
LB AP 1Gg HEARLL 1:6 000 ¥ 3 5 IR 7 60 min
JE FRR VR A
1.3 it F o

ST 3 U, KO LA & £ s #5%, BT SPSS 17. 0 Giit 4k
P, 22T 2 FUBER T LR 22 05 22 40 W7 , TRIAEL 1] L8 R 11 S
A K

2 HR

2.1 MTT #&m R B R JE 4 Amidfe MK2206 4£ ) MCF-
7/ADR @i 24 h jzeg 34 &

WS T WS % A R LA Gt 228 L (P <
0.05,%2) , MK2206 T4l 57 [ % BRALAH L3 S i
X(P<0.05,%3), 0.6 ¢/L #+Z: 0401 0. 05 wmol/L MK2206
ZH1f) MCF-7/ADR 4 4] 3600 B 2 22 52, WAL A HL A S it
22 Y (P>0.05)

ikl AR (% )

%5 IR R 0.00 £0.36
S 0.05 ¢/L 41 5.08 £0.81*
0.15 g/L 2 7.10 £1.00*

0.3 g/L 4 8.63 £0.68*

0.6 ¢/L 4 11.82 +0.66*

1.2 /L4 22.35 £0.84°

a:P<0.05, 5% G afBabis

F3 AEKE MK2206 /£ 24 h BHAEMHEI R (n=9,x+s)
41531 M%)
0.00 £0.40

23 A% I ]

MK2206 0.05 pmol/L 2f 11.46 £0.82?

0.1 pmol/L 4 18.56 +0.97
0.2 pmol/L & 18.61 +1.08"
0.5 umol/L & 26.18 £0.91*
1.0 wmol/L 21 33.33 £1.20*

a:P<0.05,5 % g af Rk

2.2 RT-PCR #:m MDR1.MRP1 . PTEN AKT % K &
Rk

0.6.1.2 g/L {35 S0 T Wi 5 25 (%t IR A HL, B 25
SRR (O 5 , Tl 25 3 ) MDR1 MRP1 (14 36 35 5 78 W P A,
PI3K/AKT {5538 fi% H (1) PTEN 3 [K 36 3A 2 20 9 4 157 , 1 AKT
FEPA 1) 2 3A 12 R U ALK 5 A )90 o S 1) 7 28 41 (0. 6 g/L) I
MK2206 £H (0. 05 pmol/L) #f tb, ¥ 4H % ik MDR1, MRP1 | AKT
HEERXEMEF AP LR (P>0.05), MK2206 21 5 #83% jin
PTEN HH B FERE (P <0.05,%4),

*4 FEREZSHMO0.05 pmol/L MK2206 F 7 MCF-7/
ADR #iftk 24 h EEEEMNBENRIEE (n=9, v +s)

205 MDRI1 MRPI PTEN AKT
25 [0 L 1.000 £0.000 1.000+0.000 1.000 £0.000 1.000 £0.000

MK2206 BAMEXF L 0.598 £0.035¢ 0.491 +£0.026° 2.695 +0.090* 0.603 0. 1022
0.6 g/L 355w
1.2 &/ L3500

0.659 £0.074* 0.503 £0.058* 1.205 £0.048* 0.607 +0.068*
0.438 £0.034* 0.399 £0.025* 1.557 £0.096* 0.482 +0.033"

a: P<0.01,5% gt Biarti

2.3  Western blot # M MDRI1., MRPI1 ., PTEN, AKT,
p-AKT% & 4 & ik

HaAx AL, ARSIk E MRS 25 EA
p-gp MRP1 £ [ % 35 & & ¥ B (%, PI3K/AKT {5 % i % H 1)
p-AKTEE [ R 1k & B Wi B AIC, PTEN R 4 5 m i il e, B
AKT FE PR Sk A8 bR B 5 AR TR0 i 3R 7% 2 0840 (0. 6 ¢/L)
1 MK2206 20 (0. 05 pmol/L) A H., 7 Z: i 2H F& A% p-gp. MRP1
EEHFRBEMEZCLTE Y] R HIY & PTEN R 0 R I E IO E
W14 (P <0.01) ,MK2206 2H A% p-AKT 25 |1 3235 & AR T
B EXT B AKT SRR B WA ZERAHE(P>0.05,F 1),
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p-gp(141x10°)
MRP](190X101) NS el

PTEN(47XIO3)*> pe—uy 3 4 — & 4

,“L:»:'\ AKT(62x10°)— — —m— — — e

P-AKT(56X10°)—  w— e e ——
3571 121
iy 3.0f 3 1.0f

H o5t |

® w

‘; 20 E

= 15f Z

Z 10r =

~ 05 iy

0 2 3 4 5 1 2 3 4 5 0 1 2 3 4 5
A:Western blot % 1% & 3+ J828;2 . MK2206 [a b xf1840;3.0.3 o/L E 4 5520;4:0.6 o/L ¥ A 5M;5:1.2 g/L ¥ £ 5540;B ~ F;p-gp MRPI |
PTEN AKT.p-AKT & & &k  a:P<0.01,5% g Btz

E1 &HFHAHMZIERD p-gp.MRP1 & PBK/AKT &EHEH PTEN AKT, p-AKT #Rkix

AT DL o 2% R 10K PIP3 %% A48 S P14 5-P2, ik /b
AKT 935 A6 17 B 1E AKT 38 32 09 T iiE 5 5 1% 5, 2

22 241 2 I PR IR A7 O Wi i DL R ME LA T PIBK/AKT {5 558 % P (9 ¢ 8 P+, 2005 4F Kim
R F) ) S0, 40 L PR A S8 2 0 v M P AR L DINA B35 1 40 2 B0 PIBK/ AKT 13 5 1k S % 114 Y % 2 83 40
BE R R R MR R GSHFEENS RPET R EENR Z —, g e — R NN E R
WAEHS S TR Z 25025, M@ AR 2L EHT a8 3h PBK/AKT {5 544 S i, 75 S 41 i
MR Z AT LWL RE S TR S A5 ok, B 00 40 M 2 A8 8 T, 78 443 40 e P 2
SRy Zad B, MR BT 25 5 AL, fn MDR1 ., bR R
MRP1 %543 (1) 18 2% 38 B0 i 9 265 4 5 FLai /b, 4 i PI3K/AKT i 15 1) 00 A2 ol 98 200 B X L4 | 4% 42
i GSH/GSTs feE I RESE 5 , 0 MUA% N Topo- I & [ M2 HE SR S5 A0y 7 250 7 A i 2 1) S IR 2%, LR e
Y P FEAR, PKC (25 1 U4 C) T% M3 o, Hoh DU LTt 255 PIRK/AKT {5530 i s by A 21272 ) %,
MDRI1 /S B Z M 25800 W, 2252y & AP e 28 KN 7 2208 g PI3K/AKT {5544 5
5 MDRIL fE4if b o B2k o= Wy B0 p-gp WHAE PR R AEAEFH, s 40 i 24k 7 25 W/ s 38 1
AT 5%, p-gp = —Fh B RARMBITEZ5 2, GENG ZFh 259 AKT BERR ALK, JF i80S PI3K/AKT {2 1%, 151k 114
Hi A, (5 0 PR 2 e B R A, T P2 AT 2 AKTT st — 45380 S U R 7 0 9 200 i ot Ak 7 25 g 7
PEUST MRPL Y THZ5VE 5 p-gp o6, HIR 2516 55 A2k,
AL, Western blot 6 & 7~ Fifi 25 5 2 B vk 1) 48 o5 AR S 55 25 5 7R AR [R5 2 04 S 08T T4 AN
p-gp MRP1 i 2555 (4 1 35 5 B AR, SIS0 MK2206 BH 1 X BR 25 AH HE, 5 258 T T 40 B 8 e A1 i
REMHI LA p-gp MRP1 SETIREI /D25 W W SMHE, A1 253608 MDR1 7=4) p-H & H (p-gp) & MRP1 & H15E
Wik 22 251 245 AR ik, I LB S0 B 1 5 R P I 3R R AL, 2

LA, PBK/AKT 555 i@ s ms R E W BUBH S A AR | HLA i A 196 A i 24 A 5 %o
SMEHIF A B AL, AL 42 0 PBK BOG IS E 40 PIBK/AKT 338 Hh (9 99 2L ) PTEN (%) 4 HI o F
LRSS L7 A 55 A5 fdt PIP3, PIP3 540 &4 PH 45 MK2206 BHA: XA . Western blot 455 /s i 5 155
FaBE A AKT F1 PDK1 454 {4l PDK1 Bifafk AKT & Bk 945, PTEN 2 [ 3k it i I 1 #4 94, PTEN
FI1Y Ser308 2 AKT 151k, WG4k i AKT sl il iRtk A FA M iE— L AKT (154t , 5 p-AKT &
P ARG AL S A IR A AR ek R R S R A o T A A A
Tifig. PTEN j& PIP3-g§f&E, 5 PIBK MIIREMI R, & gk LIk, ARBE SR B T 5 S AR 98 0 p-gp

3 i



5536 5 22 W)
2014 4£ 11 A 30 H

o=
2258

% OE K
J Third Mil

E
Med Univ

Vol. 36, No. 22
Nov. 30 2014

(MDRI1 J[H 7= 4) . MRP1 4§ i 245 2 [ 9 R 3k, FEAR
AKT PR AT, AL R PTEN fy3ik, B4
T e A L 22 24 T 24 R 4, O 0 o S8 5 AKT
BN MK2206 [ %t e, M 437 2K SF AR K SF
RS S 4 LR e T 25k MCF-7/ ADR 94 FI L
il 5 PI3K/AKT {557 338 i ] e %5 VI AH OC, ml BE &
— o AKT i PRI 551 R SRS MM 00, Sk 3 245 B 0T
FNG R IBE A F 25 S (e Ak B . FRATT R — 254 X
AKT 38 18 1T W0 s A TR, i — 20k B 206 5
PI3K/AKT j#E 1 & £
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