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fifi £k 7 S A 5 K562/ ADM 41 fitd 2 24 it 25 1) S 30 BfF 52

Rgil, &AR, F5,5H9, 20040, BE"
(HALEHFEMBARERNE TS, M +E  442000)

(FEZE] B AT Ak 70 MR A8 P A 40 M il 95 i B 25 22 400 M bk ( KS62/ADM ) mdr-1 £ A /P-H 8 1 (P-gp) 3R ik
K TR RIRE A, O 3T iR 22 2T 24 BT RO AR . T 3R WRALSE BE 100,200 mg- L' fE F K562/ADM 4 il 24 h, i ] RT-
PCR 12 1 G0 58 B30 V& K mdr-1/P-gp 235 (14 50 A% 5 7 FH 725 280 A 0, 1% 125 R0 00 4 ik PN T 28 3% B R U 8 5 7 P MIT'T 326 G o 485
FE X K562/ADM 4 f g 5 iy s, 5 R Wﬁft,b%z#%Ttmsﬁ K562/ADM 4 fitd Xof B 25 22 1% SO M, 38 T 40 il Py Bl 2 3% 4 SRk
J,200 mg- L~ 1 5% B VR TIOR3 58 T 100 mg- L™ fli 1k 52 BB (P < 0. 01) ; i {55 B 0% A 1 (2 410 ) KS62/ADM 411 Jiig
mdr-1/P-gp [#3k (P <0.01), 100 mg- L~ " fi {652 B M T mdr-1/P-gp 353k 43 5 F [ (40. 87 £3.19) % F1(35.08 +0.09) % ,
200 mg- L ™" A AL 5E M AT i mdr-1/P-gp ik 435I T B (78.24 £3.42) % F1(79.61 £0.23) % , 453 : W 4k 55 HME ] W & 10
K562/ADM 4 il mdr-1/P-gp 3K, 340 40 i P9 BT 25 3R 25 4, VR 52 400 i X Ak 97 25 4 S Pk, 300 % mde-1 B4R 1 P-gp A R0 2
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Reverse Effect of Selenium Chiston on Multidrug Resistance in
Human Leukemia Cell Line K562/ADM

DENG Shou-heng, PAN Dong-feng, LI Fang, LI Lin-jun, WANG Xian-he, CHEN Ping"
( Center of Oncology, Renming Hospital, Hubei University of Medicine, Shiyan 442000, China)

[ Abstract ] Objective: To study the influence of selenium chiston (SC) on mdr-1 gene and P-glycprotein
(P-gp) expression in multidrug resistance human leukemia cell line K562/ adriamycin ( ADM) in vitro. Method :
After treated with 100, 200 mg-L ™' SC for 24 h. The expression level of P-gp in K562/ADM was determined by
western blot and transcription of mdr-1 gene was detected by semi-quantitative RT-PCR. The intracellular ADM
concentration was tested by HPLC. The proliferation of K562/ADM cell line was determinde by MTT. Result: The
relative efficiency of K562/ADM to ADM and the intracellular accumulation of ADM increased after SC treatment
and the effect of 200 mg-L ™' SC was more obvious than that of 100 mg-L ™' SC (P <0.01); SC could inhibit the
expression of mdr-1/P-gp according to results of semi-quantitative RT-PCR and Western blot (P <0.01), the
down-regulating rate on mdr-1/P-gp was (40.87 £3.19)% and (35.08 +0.09)% in 100 mg-L "' SC group,
(78.24 +£3.42)% and (79.61 +0.23)% in 200 mg-L ™" SC group. Conclusion: SC could obviously inhibite the
P-gp protein and mdr-1 gene expression and could effectively restore the sensitivity of K562/ADM cells to
conventional chemotherapeutic.
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R I3 Hy 9 = F 22 5 Y AR 5 (B Y ber/abl il
AR LN E IR K P210 ml G 8 B AR 8 Y %
SR W (PTK) W6 1, BA O /2 CML 520 e 1iif 24 45
M EIA

A58 SR OB R ok 1T AR ) Y 5 ROk
SR AR TR YE ST LUR A & R 3 1 AL,
i 3 PR LR A TR B A BILAT , T A O R e
AR R NF-kB i 0 (R 20 55 5% 19 CML 40 i ik
K562 34 7 A= 0], L AT X 40 MR GE 4 1 P210
Rl R 7 I A T A Y 4R T A St
K562 Tiit 24 40 g 7 A= 305 5 1

K562 T ] 2% % ( ADM) 41 fg ¥k ( K562/ADM ) 2
TSR ] ADM 475 S 1 N7 1) it 24 40 B A, HL A i A
(78 223K mdre-1 JE P K P-#EEE 1 (P-gp) 19 2 25T 24
(MDR) I A B 55 A K562/ADM 41 Jfid Jy B 58 X
SR 1R Ak 7E S BE XS KS62/ADM 41 Jifd N B 7 R
PR B mdr-1/P-gp 33K (9 8048, S 33 5 1 1l
MDR £ {15 (9 i 42
1 #a
L1 2y 5350 il Ak 52 Bk (SC, it 5 100601 -
201016) w1 A Be Ak 27 22 & 8, & il i 0. 8% ;5 Pl %
% (adriamycin, ADM) K Ba] 25 28 Xf B8 Ok W V9 O
ZibrE i BEMREE (MTT) 24 Sigma 7= i ; Western blot
1 &, Promega 7 fifr 5 P-gp Hi4T, Santa Cruz j= i ;
Trizol £ RNA i #2iX%] & Revert Aid™ First strand
cDNA synthesis kit & Fermentas ;= [ ; mdr-1 & -
actin |9y iy b3 A= T8 BE .
L2 %4 1100 B R0 035 4 (36 1H Hewlett-
Packard 2] ) ,Mod 550 %4 H 3 51 ( 3£ [E Bio-
Rad A7) , SL-1200 R 75 i 41 A @i 6% 4 ( R 5T M
WAL A BR 2 7] ), AM-PLITRON 1 % PCR ¥ 31X
( Z£ [# Barnscread/Thermolyme 2\ 7)) .
L3 4 A8 PRk 40 M s 40 B ik KS62 K
Tif$ Bl 5 2% 20 [ b ( K562/ ADM) 0 F o [5] 2 2 ) 22
Wie R 1L BF 52 T o
2 HiE
2.1 #fsE IR K562 4fi i bk 3 T & 10% Jifi 7 it
#.100 U-mL™' %8 % 100 U-mL "$EFE M2 U-
mL " EWEH Y RPMI 1640 532 569, F 37 C il
FIREEE ,5% CO, 517 T 8557 s KS62/ADM 4 Jifd 42 F
T 10% i 4 ML 89 RPMI 1640 Y B % o 7E 15 57
KRR PN ALRWRE N 0.6 g+ L' Bl 8 & LI 4 £ H it
2y B R AR A K562 4,2 Rl 4l i ¥y A5 fm 3 ~ 4
d AR T R

- 180 -

2.2 %f K562/ADM 41 fid t& 4 40 a2 1k i H 4
A KW K562/ADM 2 Jif DL 4 15 3% W Ff B A 5 x
10" A~/ mL BL20 M B, 4 R0 T 96 FLAR , 44Uk
A4 AL, T 37 C MR, 5% CO, 510 T 5%
12 h ¥4 K562/ ADM 4l Jitd 53 Sy B 44 X BE 41 (7% 1640
W) ADM 41 (£ 50 mg-L " "ADM) 100 mg-L "'
AL AL (% 50 mg-L™"ADM) 200 mg-L "' fif§
T RBEAL (& 50 mg-L™"ADM) , 4% 41 0 # J5 4k 22
B3 24 h, B FLINA MTT 10 wL, 4842855 4 h, 3 b
B, A 200 wL — B JE 7 A ( DMSO ) |, fiff A A i
570 nm P A WO EE (A) IR IHA 06 A, ek R
3.

SRR R = (1 - R Ab B2 A/ M X R4 A)

x 100%
AR = (G R + P 250 ) 4 20 M 7 R/ B 2
W28 4 i 75
2.3 X K562/ADM i il )J ADM FHR 5 e JiE 11 52 i)
SIS 43 4 2 K562/ ADM 4 i (K/A) ; K562 4 Jifd

K/A +100 mg- L~ fifi {57 B4 ; K/A +200 mg-L~'
Ak 7e SR0E, B0, 38 BIE L S 10% JIG 4 17
() RPMI 1640 15 37 W M 4 g % FF M 5.0 x 10°/mL,
P A0 B A T 6 FLAR,5 mL/fL, i A B 8 X
MEEh 9.6 mg- L™ IRAIF4EZEES IR, T 1,3 h &8 2
mL, 57 BV AR R K e % 2 Wk, 2 mL AR B3R OK
il LB, LA 40 Hz 75 B iR 40 L 1 min,4 000 r-
min ~' B0 30 min, B S R AR €% 0 A 41
ML BT 2 3R B & i, SRR E R 3 IR
2.4 Western blot ¥ W%% P-gp TR MRS 45y
2.3 1 24 h 5 IS A A4 3 x 107 4,
PBS ¥k 2 Uk, 240, B0, WA BUE, B R 40 B R
P, AT H O o, A R R AR MR R, n A
BET RS o, A W, SDS-PAGE HLTK, HL Uk /5
B, MmN P-gp —HU M 40, B0, 0 1R,
Quanti Scan FAF AT % BEE #5017
2.5 RT-PCR 3: 4 41 mdr-1 mRNA fy 363k
Y5340 R Ab TR 2. 4, ] Trizol 2 40 ffl &4 RNA
cDNA G iR & 20 wL, /N B E I 9% 95 2 ( moloney
murine leukemia virus, M-MLV) 3 #£ 5% fifg 200 U, —
i 75 4 B2 ( dithiothreitol, DTT) 0. 2 pmol - L - , RNA
fifi $0 # 57) ( RNase inhibitor, RNasin )20 U,4 F it 48 #%
H R A4 (Dntp) 20 nmol - L™ B#L 5[4 100 ng,
RNA ## 1 wg,25 € 10 min,42 °C 60 min,95 C
1 min 3% 396 7% S, K 1 min, PCR J2 W 5] 9,
mdr-1 i8] % :5'-CCC ATC ATT GCA ATA GCA



FRSFAE 4 L A Ak 5T FOME I K562/ ADM 41 it £ 24 it 24 4 52 56 A0F 5%

GG-3', F 5 9.5 -GTT CAA ACT TCT GCT CCT
CA-3', 9" ##8 7= 4) 157 bp;B-actin | ¢ 5] 4y .5-TCC
ACC ACC CTG TTG CTG TAG-3', N ii#5]| %) :5-GAC
CAC AGT CCA TGA CAT CAC T-3',§ & =4 450
bp., PCR JZ Bk & : 1 T3 945 15 pmol-L™", Tag
fitf 1U,dNTP 5 nmol- L™, cDNA KifR 2 pL,9% C 5
min 5,94 °C 30 s, 55 °C 60 s,72 C 70 s,28 1
L5 JE 72 °C 10 min S5, H20 pl 37 HE
WAT 1. 2% BRARHMEEE R UK VR AL S BE gL 0, 5L AN T
UL B, 28 B I IR 43 A A 53 A, AR 4l mdr-1
Y5 B-actin JK B WCAH, #E4T B Y 3k K 3R 35 19 28 € &
I3

2.6 SiifeEabE EELL & £ s Fos, A SPSS 13.0
GEiT AR IEAT ¢ KRB, P <0.05 B4it#E X,

3 &R

3.1 X K562/ADM 40 i i 24386 5% (52 g MTT A
W25 B B R 26 100,200 mg - L' i 4k 55 52 B Ab B
K562/ADM 40 JflJ5 , ADM %F K562/ADM 4l jitd {1 311 1l
R Fw T gl ADM 41 (P <0.01) ;200 mg- L~ fifi
fk5 5 B8 4b B K562/ADM 41 Jid 5 , ADM % K562/
ADM 2 JLF #0883 5 T 100 mg- L™ i b 7% %
BEZH (P < 0.05);200 mg - L™ fifi {k 72 5 B 20 %
K562/ ADM 2 Ja it 24 9 336 %% 7% %% % T 100 mg- L~
i FE MELH (P <0.05) , WLk 1,

*1 WHEZEEI K562/ADM 4 IEEMIE I (5 £5,n=4)
il Ji Ak e % /mg - L7 £ 1 344 5/ A 3% UL RS
JeZ5 i - 1.18 £0.09 - -
#uli ADM 50 0.65 0. 04 48.72 +9.21 -
ADM + fif§ 1,52 2 i 50 +100 0.19 £0.02 72.44 £6.73" 1.47 £0.01
50 +200 0.10 £0.01 87.51 +8.34"% 1.76 +0.05%

5 aal ADM 4UAH Y P <0.01;5 ADM + i fb 55 4% 100 mg-L ™' 4148 1L P <0.05,

3.2 X} K562/ADM 4ffig )y ADM B3 ¥k J& (1) 5% i)

1o RO AR S R I 25 R R, 5 ADM 2L 4k 1 h Al
3 h,K562 4 i ADM 2 35 T K562/ADM 4 fif
(P <0.01) ;&0 fb5c BWEVE 5 19 K562/ADM 4
M5 ADM JE4b 1 h 13 h, 400N 9 ADM 5 5345
T K562/ADM 4 i 41 (P <0.01) ,{HfK T K562 41
J41i(P <0.01) , HH 28 200 mg- L~ i k7% 28 b 4b
P K562/ADM 40y ADM & & 7 F 100 mg
LAk 5T IR AL FRAL (P < 0.01) ;45 [A] — ik Jif il
LA BBEALFRZH 1 h 13 h 28] ADM AR5 vk FE T 7
BT W 25, Wk 2,

F2 K562 RAERIE K562/ADM 4 fa KA
MBERERE (vxs,n=4)

JoT B B 4004 ADM B e S /mg- L~
20 51
/mg-L~" 1h 3h
K/A - 0.39 0. 01 0.47 £0.03
K562 - 1.94 £0.22" 1.96 0. 17"
K/A +SC 100 1.09 £0.19"2 1.17 £0.09"?
200 1.47 £0.03'2%  1.60 +0.23"%%

TE 5 K/A M P <0.01;5 K562 1M L2 P <0.01;5 K/
A +100 mg- L~ lifk7c BMA AL P <0.05,
3.3 XF K562/ADM ZHJfi A P-gp RIKMEM e
B3 Je R E 31 4t 45 R R, K562 4N P-gp 2K 1
ARSI A 2], 0 i ADM /) K562/ADM 4 fifg
W P-gp & & RE(KEHE 1.072 3 £0.22),

K562/ADM 4 fifi & 100,200 mg- L~ fifi {k, 7% B 0
FH 24 h 5 4 fE AN P-gp 1 & W) T R (R AR
4351 0.653 2 £0. 11 F10. 196 4 £0.21) , 5Fab g
K562/ADM 4 o 4 48, WA B FHEHEE R (P <
0.01),100 mg- L~ "fifi {k 5% B B il K562/ADM 4 Jifs
P-gp %35 T 8 (35.08 0.09) % ,200 mg- L~ "fifi{k
FERMEEH T (79.61 £0.23) % , WK 1,

P-gp

P -actin

1. K/A + 100 mg- L~ " fili {b 55 bk 5

2. K/A +200 mg- L~ i {57 BB
3. K562 41 ; 4. K562/ADM 40 (K/A) (& 2 [[)
B 1 Wi EEE K562/ADM 40 fa P-gp B E505

3.4 % K562/ADM #Jfi mdr-1 mRNA 3 3% (1 5% 0

RT-PCR Al 45 5 & 7 , K562 2 ffd v mdr-1 SE A
FEIR AP, R WL FH A 25517, K562/ ADM 4 g 28 K/
A +100 mg- L™l 4k 55 B4 % K/A +200 mg- L'
il fk 7 58 0l 20 ¥ v 78 157 bp &b VL% M (9 mdr-1 g
PR B M 4ty o 2 2 it 3 BT 45 2R i 7R, K562/ ADM 4
it mdr-1 3 % 5k Ho R 0.762 3 =0.05, £ 100
mg-L ™' 8 200 mg- L™ i {b 55 MR A 24 h )5, 3
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B AB A B 25 0. 443 1 £0.17,0. 142 6 £0.24, 5
K AbHE K562/ADM 4l b AS ¥ B E M2 7 (P <
0.01),100 mg- L~ fifi fk 7 B2 4 {i K562/ ADM 4 jity
mdr-1 3£ [ 2235 T 94 (40. 87 £3.19) % ,200 mg-L ™'
il Ak ¢ R BEAE LT 98 (78,24 £3.42) % , WLIA 2,

M 1 2 3 4

B-actin

Mdr-1

M. Marker
B2 WL EEERT K562/ADM #8F mdr-1 mRNA 7k F #2500

4 itig

F1 LA 22 24 T 245 ( MDR) J2& 98 11 1fiL 95 40 i 42 fih
— PP 2459 I 7 AR A X6 22 b 5 R R ) 8 A S Y Bt
T e . R AW R B Z R LR,
LA 0576 20 M 5 BF 36 3k mdr-1 3 [H] 45 5 A9 ABC 4%
18 8 B S R I DI P-gp g EERYHLE . B5E T
FE U A2 30 57 A5 BB L 0 P-gp (9 ANE DB
SRBHIE MDR (9 % A A BATT A9 0 R 35 1 | A g 41
il K B I A5 7 E AN R PR TG R .
A, b Je 240 XT3 2 245 W [R) A e 7 AR RO 24 DALk
A LER TG AL A R 7 ok MDR

5 Ak 7 3R A 2 4 G R AR R B T R B AU 2-
NH, F1 6-OH i £ j& 1) A% A6 X 43 2 &t A HLA, B
A AR TR B R E BT AT 45 SR o A Ak OB
fie Xt K562 41 il M it ADM (#) K562/ADM 4 iy () 384
BEL P A B S R R, X K562 4 it f AE H 5R T
K562/ADM £ Jfg"*, i 7% 3 45 52 0 ik — 4 W, il
b7 BAE T 3E 1 T I K562/ADM 41 iy P mdr-1 LA
FIRIK- K P-gp Fr it IR B TH R AU N ADM &
HoeE ADM XF K562/ ADM 40 s i 2% 455 76 i

CH A mdr-1 3% U@ 7 F Y fk 7q21.1, K
cDNA % 4 669 KX, 7 5 ™= )y 4. 5 kbmRNA |
b =) P-gp J2 1 280 N2 HE R 4 L ATP
WAFE B 5% 32 8 (1, MW 4> F i 170 x 107, &
(T L A N 19575 o VAl o I L = S
TR P-gp fENE B 2 Fh R R Z5 M IO R 4, 24 25
PEA KBS , P-gp BE5 Z 45 5 IR TG 1L ATP 25 5 X,
KA ATP B 8 5K 245 W) % 32 &5 40 i A0 A T R
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EK 200 6 PN 245 ik 52, Mo 98 4 it vl e 3k sl Ak 245 0 1
FAE AT 2 AL 7S BB T A i R K -
M P-gp A K, H W /DT P-gp X ADM (1) 4h
HAER BN T K562/ ADM 4 Jifl P 4L 7 25 1 25 W vk
JE 3 T I 4R X AT 24 4 A R o

SR, AR SC &8 5 v o] B/, il £k 72 5 0 it
K562/ADM mdr-1/P-gp B F P 1E FH i & 35 3] K562
BRI XoF B 2H K S, D56 B 06 5 SR OB 36 2 P 5 400 i T
24 i 75 AT IR AR ST
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