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Abstract: Objective The purpose of this study is to investigate the reversal effects of Vauqueline on
human leukemic multidrug resistance(MDR) in K562/A02 cell line MDRI (multidrug resistance 1),
MRP (multidrug resistance-associated protein), Topo [l (topoisomerase Il ), GST-x (glutathione-s-
transferase) genes and their proteins. Methods The MTT assay was used to analyze the cytotoxic
effect of vauqueline. The expression of MDRI , MRP, Topo Il . GST-r and their proteins in leuke-
mia K562/A02 cells were respectively detected by semi-quantitative reverse transcription polymerase
chain reaction (RT-PCR) and Western Blot. Results Semi-quantitative RT-PCR showed that mRNA
transcription of MDRI gene was reduced significantly(P<C0. 01); and the other genes were not con-
spicuously changed (P=>0. 05). Western blot showed that the expression of P-gp was decreased (P<<
0.01); the other proteins were not conspicuously changed(P>>0. 05). Vauqueline could increase the
accumulation of medicine in K562/A02 cells. Conclusion Vauqueline could partly reverse the multi-
drug resistance of K562/A02 cells. Decreasing of MDRI gene and p-glycoprotein expression and in-
crease the accumulation of medicine in cells may be the MDR reversal mechanisms in K562/ A02 cells.
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2 1) DA% 456 v B 245 v SR B2 R0 43 B R T TR
FK 15 i MDR . BF 58 UE 52 A9 2 B 25 B
B 25 R SR B 2 W A RO o B o 25 =
HAT W MDR SRS FRAT A 5256 vk A 2 A7 i
A MDR 2R N H I 40 bk K562/ A02 S #F5E
X 52 W 5 05| Wk 28 A8 0 e R T R K562/ A02 4
il MDR B33 5 45 DA R 3 4% v %80 IR 19 1 Il
Ji MDR 33 5% 77 $2 (47 25 1 B AR 4

1 #RFAE
1.1 FZRA

h % BT 2 & (adriamycin, ADM) Fl 32 41 % &
(Daunorubicin, DNR) 2 Pharmacia& Upjohn 4\ #]
77 il s B R R e 24 R i T s K562 4R
K562/ A02 20 g 340 F [ B 2R 5 B K HE i o
ST T s /A I35 08 AT M DY 2295 A 7] 5 RPMI 1640
3% W (Gibeo 2y 7)) 5 Trizol 3K 7 (Gibeo/BRI 2%
7)) ;RevertAid™ First Strand ¢cDNA Synthesis Kit
(Fermentas A 7)) ; PerfectShot™ Taq(E Y T. 1%
HIRAFD ;s 519 A B R A T A ARARA
A s I EPL A P-gp BATEBEPILIR (Santa Cruz A )
I=EHt AN MRP B 58 B 514K (Santa Cruz 23 7)) 5 /)
AT A Topo Il 58 B H1 4K (BD 2 w5 /b BAT A
GST-n Huuw B H1 4K (BD A 7D s /N R4t A GAPDH
BT B AR LU R LA B s St i F IgG-HRP
FEPT/NR TgG-HRP GR I 1+ 7828 7)) ; PVDF JE
([ Millipore 23 7)) s DAB i (i 5] & (i 1+
TEN D s HA R Y Ry o B i
1.2 ik
1.2.1 4ifERE3E K562 41 K562/ A02 443
FIEER T 10% /R 1 i 1) RPMI 1640 K 3529,
37 C.5%CO, AN B G A48 h i s 95,2 ~3
R 1 K562/ A02 41 855 37 14 & oo A 2 vk
FER 0.8 pg/ml 1) ADM DL 4k £5 i 25 14 , O 804
U Y 240 L R A7 S 5
1.2.2  BEMEEE (MTT) 30 58 7 ik K562 il
K562/A02 2 i i 40 i 2 7R JBOE Bl A < 0 Y
20 9 e A IR B R 2. 2% 10°/ ml 280 T 96 LIS
Fe s B LA S AS R 25 9 1 40 2 W 200 pl, B
37 “C 5% CO, i FINEBE 25 N 3 5% 72 h, &AL
MTT20 pl, 4k 2 £ 5% 4 h, & L (1000 r/min, 5
min) » ¢ I BFLINA I E I (DMSO) 150
pd s 8 11 SR A TR IR 92 T A B A I O G 490
nm 2 WG EE CAE , 43 535 Bk 25 P % K562 Al
K562/ A02 21 il i I 20 i 55 1k B2 (IC,)

1.2.3  SEEsrdA BOEUAE K BIR K562 4088,
K562/A02 20 M350 2 55 32, 480 (5 mD 48 g
B1.5 X 10° I A TE 48 B EE vk B (IC,,)) 1 5 8% i
(4 pg/mD 3555 72 h JF WA A, 54T RT-PCR K&
Western blot £, H AR 41 F . (1) K562/A02
AN 2G4 5 (2) K562/ A02 4 il + B &% 7 Bk 41
(3)K562 4iffi4 .

1.2.4 & RNA £ %8 2 RT-PCR 93 K =¥ 53
Bro i A RNA S22 B Trizol 350 & 15 W 43 32
£ 2335 5 i cDNAL #E 47 PCR ¥ . MDRI 5| ¥
524 Sense:5-CCCATCATTGCAATAGCAGG  ; Anti-
sense: 5-GTTCAAACTTCTGCTCCTGA ; PCR 1/ ¥F
2 AR PE 94 °C .30 s, 3B K 55°C .60 s, FEAH 72 °C |
60s,30 MG, PCR =¥ K/ 157 bp, MRP 5|4
J¥ 51 } Sense: 5'-CCCATCATTGCAATAGCAGG
Anti-sense: 5-GTTCAAACTTCTGCTCCTGA; PCR
PEER S5 A5 P 94 °C .30 s, 3B k 58 “C.60 s, I fif
72°C .60 s, 30 4> 1E ¥R, PCR 77 ¥ K /N g 292 bp,
Topo 151 ¥ ¥ 3 K Sense: 5'-GGCTCGATTGT-
TATTTCCAC; Anti-sense: 5'-GGTTGTAGAAT-
TAAGAATAGC; PCR {8 5514 . A8 1 94 °C [30 s,
Bk 60 °C .45 s, FEfH 72 °C .60 5,30 PEF, PCR
PR INR 322 bp, GST-n 31¥F%H Sense:5'-
GGCTCACTAAAAGCCTCCTG; Anti-Sense: 5'-
AGTGCCTTCACATAGTCATC; PCR 1§ ¥ 4 14 .
AR 94 °C 130 5,38 2k 62 °C .45 s, 4EfH 72 °C .60 s,
30 MEH, PCR P24 K/ K 244 bp, Bactin 519
J¥ % & Sense: 5'-GTGGGGCGC CCCAGGCAC-
CA; Anti-sense: 5-CTCCTTAATGTCACGCAC
GATTTC: PCR fE ¥R 56 . 8% 94 °C 130 s,1B & 55
C .60 s, ZEH 72 °C .60 5,30 NMEF,PCR =4 K/
4 540bp, M PCR =i 17 DNA BBl K .
i Genegenivs B i % R G241 1 Quantity One
IR E 53 BT AR R A7 W6 B 115, LA H 0 R B AR K
JEME 5 N2 Bractin JKBEH (Y LU ABLAE o AH R H Y 5E
KRB EIEIR, B EARDER 3 M,

1.2.5 Western blot ¥ #: M P-gp. MRP, Topo Il .
GST-n MM RIE YA AL 3 % 4 41 R i , W 4 85
I 2 T N ) 5 %) 240 L L 4 B R P 4R S R vk
JEM 2 2 MO G U0 . #RE 5 X 10° AN A
100 pl RIPA 3824 (1% Triton X-100, 1% de-
oxycholate, 0.1% SDS) , 24 fi# 40 g i 45 B E A, 1K
¥ 30 min, 12 000 r/min &> 10 min, B EE &, A
£ 51153 vy ORI B 7 3 A S K S I
TALH% 8 pg/pl X 10 pl BAL E#E,17 SDS-PAGE H
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VK S A e/ vk Vs L% 2= PVDF i, o P-gp
FEHD T8 KK 170 kD, B Pk 4 85 e e BE
6 Y0 - W45 BE W BE R 5 %0 - B BB 2% 44 - 100 V.90 min;
MRP % 14> F & K/ 190 kD, H K 23 85 e e
FER 6%, e 45 e BE Sl 500, B A5 R 100 V.
95 min; Topo Il & [T K/NHK 170 kD, H 3k i)
Gy MR BE N 600 W AR IE W FE S 506 B R AR A
100 V.90 min; GST-n FHH T & K/l 23 kD, i
VK A B8 v B R 15 06 MR AR SR BE Ry 5 00 I R AR
f:250 mA .45 min; & GAPDH 4r F & K/h K
36 kD, HL UK B 43 2 5 Wk BE ol 1504, Wk 4 e e FE
5% BB R4 250 mA 50 min, 3% BSA % ]
2 b, FH 3 P AR R AH B Y — T - PR v B B A T A
JEAR L BAR UL B B, 4°C B %, PBST EE vk
15 min X 3 ¥, B HRP FRic i) G bt th 2 2t 4t
AN TgG ZHLCTAEWRE N 11000 FH|FF 2 h )5,
PBST %% 15 min X 3 Y. DAB ¥ & 4., I GAPDH
HNSI L EAIEARE/LEE 3, Western 474 W
FH G BE S AR R B4 A THEHL. ] Quantity One
IR B e AT OB 5 . LA B B 1 AR K
FEH 5 N2 GAPDH JK FE A 19 LU AEAE i AH Y H 19
EHRILEIRE.

1.2.6 HERF AT K562/A02 418 P 240 55 £ ik
BEREZ W BT E A KWK K562/S 41 iE

K562/A02 4 & 10% BCS ) RPMI 1640 15 3%
WOUR S 20 B AR 5 X107 /mil, 5 40 M 8 H2 T 24
FLEEFE R .1 000pd/4L ., SEHIr K562/S 4 il 4 |
K562/A02 2 a4 | BH X B2 (10pmol /L 4 )
Frh 24 B R B2 . 5 S5 A3 41 43 ) I A R g R
M 254 TAER . B DNR 29K 10pg/ml R A G &
37°C 5% CO, AR A4 T 3557, 1h 5 I8 40
J %) B0 4 L B0 (1 000 r/min, 5 min) . 3 b
W .4°CPBS ¥k 2 . I PBS JH & 4N Eh 1 X
10°/ml, FH U =X 4 B ASC I 5 240 M P9 SR 2D 8 R vk
1.3 Buit# ik

R BE 5 B B4l P X5 850 + A o 25 3RR L 4[] L A
e K, P<<0. 05 N ESAGITFE L. TAS
PHF A 4 AE SPSS11. 0 Fil Excel 2003 % {4 v 5¢
B

2 H#R
2.1 MTT 346 I % fe ) 240 it 2 4

AR 4R 790 S 250y il 2 A5 L H R o K562 M
K562/ A02 20 M 1Y IF 40 il 75 v B2 (IC, ) W3R 1, ik
FENT ST IC,, By b 24 v B2 04T e T S 56

F1 DHFHEIT K562/A02 F1 K562 40 A i 3E 40 B 5 7% B
(ICy)
Table 1 The IC,, of ADM after K562/A02 cells
treated with vauqueline and K562 cells

Cell(IC,,) Vauqueline (pg/mlD
K562 0.5
K562/A02 4

2.2 RT-PCR %%

2.2.1 RNA#H  $EEAY RNA 255 HEE K
VKIB/R 28 5,18 5.5 s =R IKT . E DL 28 s &
WL 18 s IRZ L5 s e dg, WK 1,

=285

~——|8s

Ss

1 K562/A02 4H RNA £ 35 A5 5 5 B 6 ik [
Figure 1 The electrophoretogram of RNA by K562/A02 cells

2.2.2 RT-PCR Il 5 8 ¥ 5d ok K562/ A02 4 il
A AP 25 5L mRNA EKikpysgm  RT-PCR 4 il
FWH . (1) K562 40141 MDRI mRNA JG % ik, 1fi
K562/A02 40 il A Jin 25 4L #2541 MDRI mRNA
BBk (E2A) , ek e MDRI mRNA AH Xt 3
IR KB K BEAE 23 510+ (0. 861 £0.023) 5 (0. 541
0.017) s 1M I 2 5 A S it 2 3 L (P<<0. 01),
(K562 4iffiZH MRP mRNA 055 235 , HoK B
(0,122 + 0. 007) ; K562/ A02 4H il & fin 25 28 Fn
254 MRP mRNA ¥ {4 3£ ik (#2B) , i MRP
mRNA IR BEAE 43 3 4 - (0. 451 £ 0.005) 5 (0. 448
+0.004) s 2H W] LA 22 RIC G122 2 L (P>>0. 05)
(3)K562 40 i1 2H . K562/ A02 40 il & i 25 26 1 fin 24
20 Topo Il mRNA ¥ BHYEFE L (E 2C), Topo Il
mRNA 8K BEE 43 514 (0. 316 £ 0. 010) 5 (0. 220 +
0.006) 3 (0. 210 0. 009) s K562/ A02 4 jifg 4H 7] kb ¢
ZREGIFE L (P>0.05), (K562 4014 .
K562/A02 4 il & i 25 4 ffin 25 4 GST-= mRNA
BIEAPE 2 35 (E2D) , HOR BEAR 43 %1 4 (0. 563 +
0.007) (0. 685 £ 0. 007) 3 (0. 671 = 0. 008) ; K562/
AO2 21 g 20 8] b A 22 S Joge it 2% 7 L (P>>0..05)
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Marker | 2 3

(bp) o)
600 . (®p)
500 B-actin 50% igg

(540bp) 400 Topo [

300 R o (322bp)

o MDRI 200 (292bp) 200
100 (157bp)

Marker 1 2 3

(bp)
500
400
300 L
200 St
2.2.3 i T 18 T K562/ A02
M P-gp MRP. Topo Il B GST-n % (1351
M (1) K562 4l i 2 & & &) P-gp £ ik, K562/
AO2 20T 2 0 24 25 Fn 0 25 41 44 v W P-gp BHPE ik
(B 3A) . P-gp B K FEEAE 43 51 4 - (0. 867 £ 0. 020) 5
(0.609£0.009) ;B LK EFHFHITHE X (P<
0.01), (2)K562 4iffisl MRP & 155 £ ik, KB
fH (0. 118 £ 0. 006) ; K562/ A02 4il i A i1 25 41 Fi

n#s 41 MRP 5 (1) FH M 2 35 (- 3B) , HOK B {E 4

G
1: K562/A02 cells; 2: K562/A02 cells+vauqueline:3: K562 cells

2 RT-PCR 5 # 5 FHlALEF K562/A02 #H DMRI mRNA(A),
MRP mRNA(B), Topo Il mRNA(C) and GST-r mRNA (D) B3 i£
Figure 2 RT-PCR analysis of DMRI mRNA(A), MRP mRNA(B), Topo ImRNA
(C) and GST-r mRNA (D) expression in K562/A02 cells treated with Vauqueline

ER LG FE L (P>0.05), (3)K562 44 .
K562/ A02 20 &2 4L MUm 25 41307 W Topo 11
B BRI (B 30 HK M 5 8. (0,314 £

011) 5 (0. 204 £ 0. 006); (0. 194 £ 0. 008) ; K562/
AO2 Ll B b 25 S TG it 22 L (P>0. 05),
(4)K562 40 il 4 . K562/ A02 4§ oK b 25 25 50 25
] WL GST-n £ [ PH MR35 (& 3D, HK B AE
2R 2 (0,552 20, 039);5 (0. 673 £ 0. 018) ;5 (0. 638
+0.025); K562/A02 4il i 41 8] b4 22 5+ L G512

. (0. 446 £ 0. 008) 5 (0. 438 £ 0, 003) 5 2 4] 1k &% B (P>0.05),
1 2 3 1 z 3 1 2 3 1 2 3
Prip, (SN smmaew 170D  MRP 190D Topoll mms s s 170kD ST S — 23kD

GAPDH = . s 36kD  GAPDH ety e -wmmmm- 3D GAPDH

A B
1: K562/A02 cells;

2: K562/A02 cells+vauqueline ;

36kD  GAPDH " o— e 36k
C D
3: K562 cells

Bl 3 Western blot 5% 9 # D& Fi AL B fF K562/A02 40A8 P-gp(A), MRP(B),
TopoIl (C) and GST-n(D)E B RIE

Figure 3 Western blot analysis of P-gp(A),

MRP(B), Topoll (C) and GST-n(D)

expression in K562/A02 cells treated with vauqueline

2.2.4 AR TN K562/A02 40 9 DNR ¥ J&
RAEMZ W B 70T AT, X% 405 9 DNR
MR B S 5 R E A 127, 88 £ 1. 80, fin I &+
?@m%ﬂ%%ﬁ?@i):élﬂﬂ@mE’Jﬂ?i’axj'ﬁﬁjﬁf“ﬁﬁi‘i*
BR LAWK 300,29 £ 14, 73 F1 211, 12 + 2,56, 5 %t
Hﬁéﬂtbiﬁaiﬁﬁ%ﬁﬁé%xw«.()1),%/?25%32
FH AT LA A0 M P DNR #e B8 34 hm, 046 2,
£ 2 DHTFHEIT K562/S 1 K562/A02
HMMHNEIEZRRNER

The effect of vauqueline on the accumulation of

intracellular DNR in K562/S and K562/A02 cells
Groups MFI

1.45+0.02

336.83 £ 16. 68

127.88 £1.80

Table 2

K562/A02
K562/S+ DNR
K562/A02 + DNR
K562/A02 + DNR + verapamil 300.29 14,737
K562/A02 + DNR + vauqueline 211.12+2.56"

Note: " : P<<0. 01 wvs. K562/A02 + DNR group
3 it
J I8 75 S AL ST AN B 28 ik B 2% A I W oy O ) o

TG DR 2 — S i R A ) i 2 B 4L B 2 24 T 24
(MDR) , MDR J2 #i it 64 2 L % — Fh 470 I g 24 9 7™
Az it 245 P 1 ) B 7 A S ST 245, % 45 44 R0 A T AL
56 4 A [A] 4 Al 22 b4 ok 88 245 ) 7= A 1 2
MDR L E 0 B2 LR . ZH B ZHRHZS
Sy S, EEH 2250 25 2 F (multidrug re-
sistance gene 1, DMRI) K H.451% =4 P-H#E 1 (P-
glycoprotein, P-gp) 4 5 ) 2 SLHL IR 1 £ 2571 24
M H (multidrug resistance-associated protein,
MRP) .DNA #i $h 5 ¥ I (topoisomerase Il » To-
po 1) Bt IR-S-# # B (glutathione s-transfer-
ase, GST) %4 G 1y A 2 S AL DI AR O L A
S5 22 i % AR 22 LKL 4R B 5 BT B K562/
AO2 48 MDR B 56 /EH . B e B ATd@ e MTT
T2 DN 5 B 1 B ) I A0 e ek RE CIC ) 5 WA 4 i
BEUE (IC,) B B8R 7323 0/ T K562/ A02 4
i, WE 5% B B F BV K562/ A02 4l s DMRI \MRP .
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Topo Il .GST-r mRNA K HE A RENFE 0, 5
B 25 5 R L R 40 M 7k B CIC,)) 1 5 2R e
F# DMRI mRNA K& P-gp ik (P<<0.01),
MXf MRP. Topo [ .GST-x mRNA K H#E 13
KL BRI (P>0.05), 2 & #0876 nl
el o B I K562/A02 4 il DMRI mRNA [ 3%
ik ML T P-gp AR IA 508D, 4k FE AR P-gp
A0 10 20 L N AT 25 0 1) S HERE T . 48 20 il PN 245
F1R VA B T B T 47 306 e A ) (R 2 AR S S AT 52 45 SR 4
7 B AR T 030 e VE AT BE DL P-gp A SR 2 i MDR
BUHI A ) 5 0 T 0k — 2 UE 52 5 8% 7 5 /9 18 . B A1
T it 2 A B AL 1 32 24 0 i Jeg At 1A 2 vk
(RS, 285 S & B Bk T B R 0 {45 iR A0 i N
DNR Ay B2 34 s i — 20 UE 55 1 12 24 2 3 i 41 i
DMRI mRNA J P-gp i3k, (5 LI7 259 M i J&g
20 L PN i /0 T S ) 3 A e Je 4 TS 24 1 10 AR
FH o B2 FRATT -t X025 380 8 - M T i T8 400 i i 24 4
FH 35 5/ FH 9 AN J2 52 42 19, T8 40 s MDR 19 7= A&
AU 2 5 E M85 R, B T 3R AT S5 B 5 Y
DMRI \MRP. Topo Il .GST-m 4, it A H
A 4 #1245 HLH (F A . BCRP, LRP, BCL-2, BCR/
ABL ) W2 5 S HLE 74 Ff ifF — 25 8 0T
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