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Promotion effect of tetrandrine on multidrug resistance in human leukemia K562

and K562/ADM cells
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[ Abstract | Objective To determine the effect of tetrandrine (Tet) on the growth of human leukemia
K562 and K562/ADM cells. Methods The K562 and K562/ADM cells were cultured in RPMI1640
containing 10% newborn bovine serum ( NBS) under the condition of 37 C and 5% CO,. MTT assay and
Western blot analysis were used to investigate the effect of Tet on the growth of K562 and K562/ADM cells after
the cells were treated with Tet for 48 h. Results  Tet (0.33 - 1.0 pg/ml) decreased the survival of K562
and K562/ADM cells to 75% —80% . The low dose of Tet (0.33 pg/ml) significantly increased the 1Cy, of
doxorubicin (ADM) on K562/ADM cells and the ICy, of cisplatin (¢DDP) on K562 cells (P <0.01), whereas
the 1.0 wg/ml of Tet reduced the ICs, of ¢cDDP on K562 cells (P <0.01). The ICs, of ¢cDDP on K562/ADM
cells was not affected. The expression of P-gp and multidrug resistance-related protein 1 ( MRP1) was signifi-
cantly increased by 0.33 pg/ml of Tet in K562 and K562/ADM cells (P <0.05). The expression of lung
resistance-related protein (LRP) in K562 and K562/ADM cells was not affected by varied concentrations of
Tet. Conclusion  The growth inhibition of K562 and K562/ADM cells by Tet is in a dose-dependent manner.
Low dose Tet (0.33 pwg/ml) promotes the drug resistance of K562 and K562/AMD cells to doxorubicin and
cisplatin, and the mechanism is related to the upregulation of P-gp and MRP1.
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PEAT Tet BT REVEDTTE , LU AAT Tet AR A HTAIE
25 S 22 24Tt 2 ( MDR) 33 5% 570 FH 16 AR 97
TR TN ) AT 4 S R
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1.1 A XA 5 E

L% K562 F1 K562/ ADM 41t Z ( 5 BE BE RL K27 I R AG:
B2 L =) EhFR BT R R (ADM, Jb Rt A AL A
ML F])  P-FEE 1 (P-gp) Z 2T 2586 11 1 (MRP1) |Jilii 245 41
FEH (LRP) Pt NPT (New Marker 23 7] ) , TRIzol Reagent
A& (Gibeo) , NBS(HLIM PUZT5 L4 TAEM RHA BRA F]) L 58
4= RPMI1640 #1555 5 3% ( HyClone ) , PU H 3 20 M 15 ( MTT) |
BUALPIBE (PT) (Sigma) , %1 (cDDP, 1L ZR S5 & #1245 ) , IXBi
g ( Tet, H [ 2 5 A= Wil KA BT, > 98% ), A VR A7 FH — 1 I,
FR(DMSO, Sigma) , S50 /K AEBAIK , AR R 434l

M35 554 ( Costar, USA) ,SW CJ-2FD A& TA/ES (I6
HEEH 22 FR N A, CO, 40 M % 35 46 ( Thermo Forma, USA),
TE2000-U 18] & AH 2% 5 #3455 ( Nikon, Japan) ,TDZ5-WS £& %1 H
A B AL (VDAL ES OB BR A W] ) , TCS-SP2 g
AT B BE (Leica, f8[E),E201 B pH 3 ( iR T
HOGH ARG FRA ), 6l (3 B OGHL AN A BRA 7)) | I
S RE A HTAL (SUNRISE TECAN, B F)) , LDZX40BI & 57 5 B
SR ) R ROK T ( R VR BT dR b)) , WSZ-261-79
HLIVIE R K VR A8 (b3 RT3 M 45T ) , BP 211D 43 #7 KOF
( Germany, Sartorius company) ,,
1.2 a3 IR BTG & LA

YA AE 37 C 5% CO, RN BE 1) 40 35 57 46 P 35 97
BRI & 10% $A K6 NBS [ 58 4 RPMI1640 41 Jifl 15 57 3
B RORAS BT KS62 41 it il K562/ ADM 41 i i b J5 & 6 fL
B FE 2 A A A 3K 50% B 7EAH 22 RAUEE N RS AR M T A
LI BEAH
1.3 Tet 3¢ K562 F= K562/ ADM m i,k 64 4F JA

B 100 pl X %54k K151 K562 5 K562/ ADM 4iiJfd 5 x 10°/ml
G3 R 96 LA P, B3R 24 h 5 RS SR HSOR T AR MR B Tet
(0.33.0.50 1.0 pg/ml) (532 150 pl, 45— R 3 45
AL, akSe8E35 48 h 5, i MTT (1 mg/ml)20 wl, & F 37 C 5%
CO, MFNRLEE M BE TR TP Ak S35 35 4 h JF U, B0 38 25 B3
W, FERE W m A Z F E AR (DMS0) 150 wl, & T4 R IR
15 min , fifi A= J8C Y F BRS040 A, 1 IR S8 3 BT X, F 570 nm
PR AL 5 ALY A [ D(570) ] T HAETR %

e e I D(5T0)
AR =5 gl (570 < 100%

1.4 Tet B24-4% 1 ADM 5% cDDP xf K562 5 K562/
ADM 2 fig #k 49 AF 7

H 100wl %% K1 K562 5 K562/ ADM 4 il 5 x 10°/ml

SRERD T 96 fLAR R, 15 3R 24 b S R FRIEEON E AN R Tet

(0.33.0.50.1.0 pg/ml) FyREFIK 120 pl, B—IREEFP 3 A AL,
YRLEIESR 24 h )G T BN B AR F A (1) ADM 5% cDDP [ 1%
FrH B EE AL M B 43 B 6.53.3.27.1.09 0. 363 pg/ml,
cDDP 2y 43 5k 1. 67.5. 56 .16, 7.33. 3 pe/ml, 4k4L 553
48 h J5 il MTT(1 mg/ml)20 pl, &F 37 C 5% CO, JaFIRE
A RS FRA P kS B 3R 4 h IO B0 g RIE TR, TRk
PrepmA DMSO 150 pl, & FHE PRAREE 15 min, i A= 5 B8 72
IYVE R, L REIR S A3 BT AT 570 nm P A0 I E AL O 2
FEELD(570) ], i HEAFTE 155 1C, fH .
1.5 Tet xf P-gp MRP1 & LRP %k 89 %k

K Western blot 343 5| ¥z Ul P-gp . MRP1 J LRP {3k
TP O 91 K562/ ADM 2 fitd K2 K562 24 i 43 531 4%
F 100 ml (5 I, K55 24 h 5, i AR [A) i B (0. 33,
0.50.1.0 pg/ml) ) Tet ¥, 4k 2L 5% 48 h J5 FITI2 1 PBS
R 2 BT R A TR IS A 10° 41 ANAL 0.2 ml RIPA I
2 pl PMSF, HARAERH T, EHE 3 K. 2R HK
BE I 7 vk EU AR R AT EE
1.6 %itso#
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2 HR
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2.2 Tet xf K562 #= K562/ ADM #m jit 7 i& 65 V€ 7

Tet Xt K562 5 K562/ ADM 4l fifg 4 i A= 4 30 4 i 45 SR AL
F1, 0.33~1.0 pg/ml Tet {Lf# K562 4l 7% 2K 3] 80%
oA, HJGH R BR800 56 2250, 33 wg/ml Tet Xf K562/ADM
BTG SR TCH B R, SR E (0.50 ~ 1.0 pg/ml) ti X
YA IS AL F] 70% ~80% (P <0.01), 275, 5 i
Tet fRMEA RN K562 il K562/ ADM AR A=K .

#R1 Tetxf K562 1 K562/ADM HH7FE LM [ n =6, (2 +5) % ]

A 0.33 pg/ml 0.50 pg/ml 1.0 pg/ml
K562 81.99 +2.36 82.70 =1.86 80.46 =1.95
K562/ADM 91.47 £3.52 72.76 £2.61° 82.94 +3. 822

a:P<0.01,%5 0.33 wg/ml Tet tbix

2.3  Tet xf ADM #74] K562 #= K562/ADM 4m i & %
A

Tet 5 ADM [F]BHE R F K562 5 K562/ ADM 4l g bt ity 1C,,
L 2, 0.33.0.50 wg/ml Tet ffi ADM Xf K562/ADM 4l i1}
il 1C, 34 (P <0.01) ,{H 1. 00 pg/ml Tet {4 K&K K562/
ADM Y 1Cs, , BTG P (P >0.05) . Tet £5 1 i A 42
FI- ADM Xf K562 4 ffl 1C {5 By /EH] (BT B H: (P >0.05)
P28 ARYE S Tet 0] A 32 T K562/ADM 41 fitd X ADM it 24 5%,
{3 K562 4 A 24 & SR i E

R2 Tet X ADM #J#l K562 1 K562/ADM ZHAE 4 KB

F(n=6,%%s)

4 i 0 pg/ml 0.33 pg/ml 0.50 pg/ml 1.0 pg/ml
K562/ADM  4.68 +0.23 5.09+£0.54  7.50+0.85*  3.93+0.29
K562 2.75+0.38 3.25+0.42  3.01+0.53 3.44 £0.64

a:P<0.01,5 0 pg/ml Tet Foix

2.4 Tet x} ¢cDDP #p4) K562 F= K562/ADM 2m i, A& ¥
DR

Tet %f ¢DDP 14 K562 5 K562/ADM 4 g 4 £ 1) 1C, (5
W3, (KU Tet(0.33 we/ml) B 537+ <DDP % K562
IC,, T 0. 50 .1. 0 wg/ml B B F&AL <DDP %} K562 1) ICq, (&
(P<0.01), Tet £%¥¢J& X+ cDDP #lIH] K562/ADM ¥ ICy, JCHA
Bk, $27R, Tet 0. 33 pg/ml AIREAEF K562 X} ¢DDP [y Tif 25
KJE,18.0.50.1.0 wg/ml 5 cDDP £ Bpfa] P 0 ] KS62 41 fifg 1%
FARIAE T

%3 Tet %f cDDP #1%] K562 71 K562/ADM 4RAf14E K HY
M (n=6,xxs)

el 0 pg/ml 0.33 pg/ml 0.50 pg/ml 1.0 pg/ml
K562/ADM  22.75+1.96 23.06+1.94 25.74+2.61 22.97+2.19
K562 12.24 £1.28  24.65+1.83* 8.43+1.04* 2.89+0.52%

a:P<0.01,%5 0 pg/ml Tet H4k

2.5 Tet #F K562 F= K562/ADM % jin it 25 40 £ & & %
K 0%

Kl Western blot 7 43 M AS 6] ¥ J& 19 Tet /E 1 F K562/

ADM J% K562 #iifd 48 h Ji5 , 4i fl i 25 40 56 8 (1 42 3%, 45 52 L 1

2, K562 Z4firf P-gp Fl MRP1 ik 455, {H.5 K562/ADM 41

JUAALL, — & To 22 5 (P >0.05) 50. 33 pg/ml Tet £ 27
PR P-gp Al MRP1 KAy %, (H 5 X B4 (0 pg/ml
Tet) F H 6 8. 351 (P > 0. 05) ;0. 50 pg/ml Tet B & &A% K562
4ifEh MRPL )R 35 (P <0.05), X K562 4fi Jfg vt P-gp F
K562/ADM 4fi Jiil it P-gp FlI MRPL [t 3¢ ik 0 A K AR %
1.0 pg/ml Tet %} K562 32 ik P-gp Hl MRP1 5 B A% 4 44, {H %)
K562/ADM 235 P-gp Fil MRP1 JU| 2 B0, Tet %f 2 Fh 40 i
235 LRP {2/, 425 K562 F1 K562/ADM 4iiffi 7%k LRP

a2 Tet HIFAIA
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A:Western blot ] & 25 & 1:K562,2:K562 + 0. 33 pg/ml Tet,
3.K562 +0.50 pg/ml Tet,4:K562 +1.0 pg/ml Tet,5:K562/ADM,
6:K562/ADM + 0. 33 pg/ml Tet,7:K562/ADM + 0. 50 pg/ml Tet,
8:K562/ADM + 1.0 wg/ml Tet;B:Tet % K562 Zm it ¥ 3 #4 & & & ik
#m  a:P<0.05,5 0 pg/ml sb4x;C:Tet 2t K562/ADM 41 fig, &
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B2 Tet3t3 FEZMLIEXEQTE 2 MMMk RIENING

3 g

AR TR, IR AR 7 W T I R 2 W 1Y i Bk
VR TRTAR A TR AL IR AT RO B O T



5534 #5517 W
1714 201249 H 15 H

®O= E BE R ¥ ¥ IR
J Third Mil Med Univ

Vol. 34, No. 17
Sep. 15 2012

it B I AR S I8 B 0 IR 9T o Tet (IR A D7
B, LB & &) & 245 . (staphaniae tetrandrae ) i3
AP, B B B S I A R R BT M 43 25 A
AN, A S RS MU B0 IR 5 P R 336 A e e it 245 4
FIH MY o AR B A e 1 e B S R (LA G
H)— R 1 ~5 pmol/L(AH24F 0.623 ~3.11 pg/ml),
SR 25 E R P 75 REAE M L SR B 28 AT S ) Tk
EELTEEM, RATATIIOIGE " KB, Tet 1§ 18 %
W2s, RGUE B 4 T 5 IR AN 2 10% , B k4 T )5
AR AL B e R Z2WRIEN 1 pg/ml, NI,
ARSI R Tet £6 K G ML BB I8 21 1Y % ek B, F 9T
T i s B R R R R (K562) AT 25
(K562/ADM) A= K AE FHFR A o

TE 2B v FE U N (0. 33 ~ 1.0 pg/ml ) Tet £ fgf
K562 FiIl K562/ ADM 4il s 7735 SR AR & 75% ~80% .
LS R A [ e Tet 15 K562 41 i 3 85 9%
5d, % 1.0 pg/ml Tet {fi K562 1775 412> 10%
ZiA7,2 wg/ml I 30% ,5 wg/ml i/ 60% . FEFEB
2 G T 2SS R IERD 1.0 wg/ml Tet fifi K562
1 K562/ A02 HAHH FEAR 10% 33 46 48 L 457 75 fdi i 78
FARMI P REIRFN Y Tet 1] i fix K2 24k AR MEA 5%
Hu PP K562 4 AR K o A, AR S B0 45 R B R AIG
He i Tet (0. 33 ~0.50 wg/ml) i ADM %t K562/ADM
AL ) 1C5 34, 1. 0 pug/ml B BEAIR 1C, 5 AN [R] v
J& Tet {2 26 K562 40 1 i) 1Cs, HL 3 fa %
H L, Tet 7£ 2 4 I V% RE 05 18 B 19 55 K % 4 Wk
(0.33 ~1.0 pg/ml) RN K562 4 f X b 75 £
it 24, i % K562/ ADM 4 g 5 312 Tt 24 8 3

0.33 pg/ml Tet 32T+ cDDP %t K562 2 1) i 1)
1C5,0.50 ~ 1.0 pg/ml N FEAKIH: 1C,, ; Tet 4% 4 B %t
cDDP fijifi] K562/ ADM #iHfu i) 1C,, JCH A8 fk . %45
JE— 2B HEIR Tet % g 200 M7 FF 0532 e 47 i e 245 68
g6 A LA FH %) AR 2%, RIMIGIR JE (/N F 1.0 pg/ml)
A TS v B (R 1.0 wg/ml) B4R FIRICR KAk
FAMLEI AT E7E A —FE

MDR AHCHE AR B 7R ,0. 33 pg/ml Tet £
F+ K562 Fil K562/ADM 4 ffi 32 1% P-gp F1 MRP1 {1,
XS B Tet $27+ ADM %I K562 F1 K562/ADM 4
il 1C5, 25 R —5% ., Shen Z&'° 43K, Tet 2 ng/ml AERA 2.
FEAR ADM i 5 (1) K562 4f g fiif 25 3L K] MDR1 i1 P-gp
ik, WK, Wi ADM i T (i 24 3 3Rk (mvk
) Pt 1) Tet Wk BEARMEAEAEFR R SfR NGB . Tet 5%
e Xt K562 1 K562/ ADM 4 it LRP %3k JoHA Wik 5%

Wi, DA K. 2 Ak 40 M 1) LRP LRl 3¢ 3k JL-F- 4 [A], 42 7%
K562 Zfifgiify & el fig 5 LRP LI R R, X5 Tet
YEFF I Hep3b REIERAITH 24 41 i (1 A 5% 245 SR 46 B
RN ARIR Tet M AR g 20 st =oAL
HIPTREA TN o [FIE, B0KE Tet VE A4 g 25 Py sl
IR 24540 22 245 24 A0 e ) e T E— 2 9
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