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T 1 BT R B 12 R s 2 8 i TR
240 it ok 1) i 24 390 2 A FH R AL

WA, AR, AR, Mk, KE, e, B, AmA, NE, F%
(FEE%ARER, M 510317)

A=)
=

[(HWE] B RTS8 SRR i 4 K T 25 1 B89 (multiple myeloma, MM ) 20 ¥ % 385 58 40 4 T, JF 2R 00 HC 0 % &
9o 2 BT 25 10 FE AL o 7 3% « SR PR 7 O W 5 0 2 8 3 0, AN MM 41 i ik N'CT-H929 Sy s 7% 4 57 B A2 44 K it 24 1) NCI-
HO929 4 itk NCI-H929BR . R FHWEmE i (MTT) b (535 # DU 55 55 3% R Xt NCI-H929BR (1) 1t Fifl 1 il e Xef 0 25 40 oK 1) T 2% 306 % A
FH 5 3t 2 200 A G 00 200 JH 98 T 5 2K 1 B 9% B 3 125 ( Western blot) 46 I £ %% 5% X -k B p65 ( nuclear factor-xB p65, NF-kB p65) &
B, B B8 10 4% 55 55 1 T -k B p65 ( phospho-nuclear factor-«xB p65 ,NF-xB p-p65) % [, P 4% 4 ( P-glycoprotein, P-gp) , B 41l g bk &
S/ 4 1ML 2 ( B-cell 1ymphoma/1eukemia-2,Bc1-2>§[t| DL &% Bel-2 #3% X 7 4 ( Bel-2 associated X protein, Bax) ) 5525 b, 45
SR o SR JH Ve B A R 3o G vk R T A ST T W R A K ik 24 1 NCI-HO29 4 g #k NCI-H929BR, H:fiif 24 % % Jy 20. 2 5, & 5 % g %)
NCI-H929BR ﬁ%ﬂﬂ@lﬁﬁﬁﬂﬁwﬁﬁﬁ 00 ) 280 7 5 e R M A 5 A R £ K (50 mmol - L71) B 24 % NCI-H929BR G ] i 34 5t 410 i
VER, W E5350E (12.5 mg L") B2 (94 il 38 # (23.53 £2.21)% (P <0.05) , 5 24 K £ (0 410 (i 3. 7 (60. 71 £3.43)% (P <
0.01) ;ﬁ%ﬁfﬁ@‘aﬁﬂfa ,NCI-H929BR Hy i T2 E T} ,NF-xB p65 ,NF-xB p-p65,P-gp, Bel-2 Rk T [, Bax FRik BT, Bk R
vk, S518 7T HE BEEE AT NCI-HO29BR Ay 14 5 , {12 2 20 M ) 1=, 396 % L X A B A K () it 245 74, T 8 NF-«B p65 , p-p65 , P-gp
Ph K Bel-2 E’ﬁ%i_‘ A Bax (193 3K W] 68 Sy JH: 3 5 I 9gg 44 TS 24 0 VR AL .

[ ki ] EOENE ; MK BRI TWEY; RS T -xB p65; PAEIEE; B A O/ E LA -2; Bel-2 AR
XXEH
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Drug Resistance Reversal Effect of Artesunate on Bortezomib-resistant

Multiple Myeloma Cell Line and Its Molecular Mechanism
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ZHONG Qi, DU Yuan-yuan, ZHENG Li-ling, LIU Zhi, HUANG Jing
( Guangdong No. 2 Provincial People’ s Hospital, Guangzhou 510317, China)

[ Abstract | Objective: To investigate the effects of Artesunate on suppressing the proliferation of
Bortezomib-resistant multiple myeloma ( MM) cell line and to explore its molecular mechanism on reversal of drug
resistance. Method: Human MM cell line NCI-H929 was treated with Bortezomib in a dose-dependent manner to
establish Bortezomib-resistant cell line NCI-H929BR. The inhibitory role of Artesunate on NCI-H929BR and its
reversal effect against Bortezomib-resistance were determined by methylthiazolyldiphenyl-tetrazolium bromide

(MTT) assay. Cell apoptosis was determined by flow cytometry, and the protein expression levels of nuclear
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factor-kB p65 (NF-«B p65), phospho-nuclear factor-«B p65 ( NF-«B p-p65), P-glycoprotein ( P-gp), B-cell
lymphoma/leukemia-2 (Bel-2) protein and Bel-2 associated X protein ( Bax) were detected by Western blot assay.
Result: Bortezomib-resistance index of NCI-H929BR was 20.2 times. Artesunate treatment had significant
inhibitory effect on the proliferation of NCI-H929BR and the inhibitory effect was in a concentration-dependent
manner. Bortezomib (50 nmol-L ") alone had less effect on NCI-H929BR proliferation, while the inhibition rate
of artesunate (12.5 mg-L ") alone was (23.53 £2.21)% (P <0.05); Bortezomib combined with artesunate
treatment had greater inhibitory effect (60.71 +3.43)% (P <0.01). Artesunate treatment increased NCI-
H929BR apoptosis, down-regulated NF-kB p65, NF-xkB p-p65, P-gp and Bcl-2 expression levels, and up-
regulated Bax expression level in a concentration-dependent manner. Conclusion: Artesunate could inhibit NCI-
H929BR proliferation, promote apoptosis and reverse Bortezomib-resistance, and its mechanism may be associated

with down-regulating expression levels of NF-kB p65, NF-«B p-p65, P-gp, Bel-2 and up-regulating expression

level of Bax.

[ Key words |

artesunate ; bortezomib; multiple myeloma; drug resistance; nuclear factor-kB p65 (NF-«B

p65) ; P-glycoprotein (P-gp); B-cell lymphoma/leukemia-2 ( Bel-2) ; Bel-2 associated X protein ( Bax)

Z KMk F 468 (multiple myeloma, MM) J2& 1 2
AR N UL IR AR S8 T bR, B R AR K Y
BT T RE W 2 RV H B B —LRIR YT R, 1l
MM 8 35 1Y) 25 fiff 58 5 A A 3 A B0 85 R 7R B 42
IR T MM USSR TR A K R
R 2 AHTE IR IR 1Y 52 bR v A 20% ~30%
MM 525 4 4 BI85 £ K Dk T 25, 90 3R iR 97 A
R B R 25 R N RZBUEE B K
RS B AR K 5 A A R i 2 e 2 B0 s B
HERE 28R 2250 MM R 35 R 2 ik A B2 BOME VA [ B
(A AT E TR R BRI RIS
i 55 8 245 FIAE GEA ST AE 58 Ik MM TR 245 J7 T A — 5 Al
R B 22 o AR A 2 T BB A7 A I /E HI I
RS BE T 52 46 0] 80, 1 LT 24 ) Bk & g FH A3 13 2
P & SR E A T . IR TR R A AR
i 1Bk 55 24 05 38 A7 A6 o B AR I R 7 3L o

R P Ah 5C F 0  AA OK i i 24 AL ) AF 5
A HC 25 WL N B o TS AIE 9 4R s R oK
i 245 7] e 5 4% 4% 5% K -« B (NF-kB) 1975 AL PR 5E
% [ (heat shock protein, HSP) ,Bcl 25 H Z % 1 B ik
L 20 98 -2 (Bel-2) S5 40 0 T2 48 1 iy i R Gk A sk
FUKF w25 kU B R, R E R T E 2
T i BEME (Artesunate, ART) REAZ 41 ] MM 21 Jfd 1) 4%
B TR 5 A T, O 3 o A o R AR R
IR 40 22 2 it 25 S5 Z R AL, S0 MM R Ak
J&U L RTINS BRI X SP2/0 B 40 A
B I 010 1 40 ) K 9 T A A T, R B TR AR
J5 ,SP2/0 Jf 3¢ oK B NF-«B 4] & 11 o (IKBa) &
FUKSF 3, 40 i #% NF-«B p65 1 2% i /b H i

. 140 -

WA, 4 P9 0 9 B S, 7 3% i XE SP2/0 /v B
B AL IR AT — 72 W9k /E Y, 50,100,200 mg-kg ™' -
d ™7 R R R R 5 B 17.8% ,36. 5% Fl
48.0% ", BFFTI & B, 75 % B e 0T LA A1 B
Y HSP (%% 3 BRI R K7, F i Bel2 K b
PEAL T H 1 Bax FikKF" . BB AT W, 7 5E
it T 0 5 e oK AH S it 245 AL ) 254 — E A R A
Xof B AR K TS 25 MM 40 i 7R 7T B B A Wi 5 2k . B
i P A X 55 8 BRI 0 MM A it 24 i BF 9 22
R F % oAby 259 J7 T, 06 MM i34 97 37 25 0
AR A vt 245 395 2 AL A T 52 07 T 4l D AR RS R
Je B MR E Jr vk H ST AR 1 K i 25 (9 N 2 K
P B R A Pk L LS55 T B R A0 B A R AR O
PR 390 2 - R A L T 245 % T BE AR ML

1 ##

1.1 Z0He % A MM 40 Jfg B NCI-H929 i [
American Type Culture Collection( ATCC) ,

1.2 250 505 RPMI 1640, fis 4= 1L v ( 36 [
Gibco 22 &), it 5 43 5l oy 11875-093,10099-141 ) ; I
P A me s (MTT, 2= KAWL A, #tT
€0009) ; —H 3LV A ( DMSO, 3£ [# Sigma 23w, it 5
D2650) ;Bcl-2, Bax, NF-xkB p65, NF-«kB p-p65, H jili
M -3-Wi R I = (GAPDH) $i 44 ( 5 [# Santa Cruz 28
q, 1t 5 4 H K se-7382, sc-23959, sc-8008, sc-
166748 ,5¢-365062) , P ## 4 1 (P-gp) HL ik (£ H
Abcam 2% &), #it 5 ab170904 ) ; — Hi & goat anti-
mouse K 14 (Ig) G, , goat anti-rabbit IgG, ( 3 [
Santa Cruz 2 &), #it 5 4 5 K sc-395763 , s¢-45090) ;
TESYH & 58 (REMR M 25 e A BR & W, it 5
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H10930195 ) ; 74 5 JH 80 4% 44 K (74 22 4% 2% 1 25 A BR
INF] L LS 120050042 ) 5 Annexin V/ll 4k 75 g ( PT)
(BN A ] S ew-2575-50)

1.3 {438 SW-CJ-1FD B s TAE G (IR M L4 s
SEARBRAF]) ;3111 £ CO, £ 3744, CR3i A %
£ 1te 8 LML (2 E Thermo /3 7] ) ;525BR027843 %
HL K A, 680 AU il AR X (3€ [E Bio-Rad 2 W) ;
FACSCaliber %Y Jii =X 4 A2 {2 ( 3¢ B BD 28 w6 );
TSE24086V A4 A ifit vk 46 ( 36 [ FE R R A A ) 5
EVOS f1 7Y 2% 56 {5 & B i B8 (€ | Life 2 w);
SynergyHT # Z D) BERFLAR K IAY ( 3& [E Biotek A H]) o
2 FHiE

2.1 difsE R 4 bR A & 10% iR A4 T
RPMI 1640 55359 , 75 37 C 5% CO, 1 F11 J¥ 85 53
PGSR 3 ~4 d IS 1 IR,

2.2 IR AACOK T 24 40 B Ak i EE ST O B AR K
NCI-H929 41k , I8 % % B 0 1 x 10° 4~/mL, £ Fl
T 6 LAk, A B8R A Ok (4 ¥k B2 R 10 nmol -
L") ) RPMI1640 }5 353,37 ‘C5% CO, ¥E a4 vh 1%
IR, 1 JH 2 e W E 40 M A KR B IE R, R In A
10 nmol-L™" (¥ B 8 £ >k, 3 K J5 48w Wk JE =
20 nmol- L™, #% M 7 X & & 8 oW E =
200 nmol-L ™" 15 3% 8 4~ H , 3K 45 B &% 1 ok it 24 9
NCI-H929 4 s # ( NCI-H929 bortezomib resistant,
NCI-H929BR)

2.3 MTT k240 ff 7% 0 8 X BoA K i
NCI-H929 I NCI-H929BR 41 i % i Ky 1 x 10° 4~/
mL, F 96 FLAR A AL A 40 i B 50 w5 0 2 4k
oK HI BT e 58 42 85 9% B 0y Wil F R & 1,10, 50, 100,
500,1 000 nmol-L~", &A% 3 NEFL, 2514l
RN SR AL 37 C5% CO, 853546 h i 35
24 h JFIMAS g-L™'"MTT 10 plL,4k%: 37 CHEH 4 h
&, LA DMSO 150 pl.,37 CHEK FEF K,
SRIGAEBEFRAX 570 nm K AL L EUROG R A 40
AR = (Aygan — Ase )/ (Axpman — Asy) X
100% , DA% 28 0 Y il vk B % $00(E (LA 10 R i)
R X Bl R Excel 281k 19 7 #2150 1% 40 & 11
B e (1, ) o T 245 A5 8K = it 25 40 i 1C,,/
RACHIMIL 1C,, o I AR 4l 245 2 | 356 5% 81 3% 44 K X NCI-
H929BR 1 1% B #k & (25 W) VE 115 40 Ml A7 3% 2 >
85% W25 W)W BE iZ W FE T Al i X 25 W it 245 ), b AT
J5 2 7 5 BB G 3 % NCI-H929BR Xl 5 4/ K Tiif 24 7
(4 5317

2.4 MTT @k I 75 & B2 XF NCI-H929BR 4 1 58

YO 50 A K 300 40 e, O A0 % R 1 x 107 A4/
mL ZA0 T 96 FLRFFRA, WEE 24 h J5, LUK [A] T &
ViR B 5 BRI (25,50 mg- L") b F 48 h, A5 (4l 2
il RPMI-1640 55 3 ¥ , il MTT TAEW , & CO, 53
Fih#FE 4 h,3 000 remin ' B0 5 min, £ i,
JimA DMSO,0. 2 mL/fL , ZE EEFRAX 570 nm % 4b 352
A, 5040 B3 ) A, R = (1 - A,/
Asin) X 100%

2.5 MTT gfa I 75 & 5% I 30 5% NCI-H929BR X 1I%
BE MR A oK BT 2 0 O Bl A K 0 40 i, 9
B R 1 x 107 4A~/mL, $250 F 96 FLIG I,
MR R 24 h 5, 20 LUK 35 v B R ok BB
20 LA R < 20 % BF T R A R B (1C,, ) 75 8 3% IR
(PB4 12,5 mg- L' 95 & 35 lE%F NCI-H929BR
A 32 45 3T 209% ) , IR 75 vk FE B R A oK Bk A iR
1C,, e B & 3R IR AL P 24 h, =5 (141 H in RPMI-1640
AR, BEAR AL 570 nm P KR A TR 4H A S
il %,

2.6 Annexin V/PI Ze @l g 40 i J8 = BUORF 04k
K39 NCI-H929BR 4ii fitd , 4% % &}y 1 x 10°4~/mL,
PR 12 fLEG IR AR, AL A A 40 B 2 mL,
IATT 8 3% B8 T 0E W (5 e 8 50 mg-L7") 4b 3
24 h, PRI AN ML S E R 1 x 10°4/ mL, B4 g
W 1 mL,400 x g,4 CE.L> 10 min, & LI, AT
iR £h 2% Wb (PBS) 1 mlL, 5 45 52 3% (8 40 0 B 0F
400 x g,4 C B0 10 min, 3% [, A 2 K, 6 40
A Binding Buffer 200 wL # &, il A AnnexinV FITC
10 wWLAT PLS pL, BREIEA), #EOGE R WY 15 min,
B Binding Buffer 300 wL, 57 B FH 3 =X 40 M A 2k 47
K o

2.7 HE %9 B IE 2 (Western blot) £ I AH 5C 25
MR WAE 240 40 e, $2 BUE B 11, Bradford
W 2 5 i, 45 IR 140 g, 12% RT3 I Tt
Jhiz U5k M2 R K 4 S BB ) % & PVDF B, 5% g 2R
PR # ] 1 h J5,Bel-2, Bax, NF-kB p65, NF-«xB
p-p65,P-gp, GAPDH $if& (1:1 000)4 C & it
T, VR 3 Yk, i A K B 0 (121 000) = i 7
H 2 h,YEMKE 3 K ,ECL B8, Image J BP0 45 4
WK BEAE . LA H 8 1 /GAPDH £k 2 [ AH X 3%
K,

2.8 itk SRHA SPSS 15.0 Seit 4k f4F ik 17
IR TR ERLLL & £ s ORI R L AR
R R 7 22 0 AT, 2 1B T AL T X B HE R
R, P <0.05 25 BAAG R X,
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3 &R 3.3 T HEMG % NCI-HO29BR X 5 4 >k #y it

3.1 ZE7K NCI-H929 41 g #1 NCI-HO29BR 4 Jfd X Hii
ALK TC, 1y 52 M R AN W] v B2 0 B 2 e ok (1 ~
1 000 nmol - L") 43 5] kb 3 5% A& NCI-H929 FI NCI-
HO29B 4fi }fd 5 24 h, K I 25 ¥y &b 38 )5 4H My 19 A7 T
R Excel 2 111 05 J7 72 3 58 0 8 44 oK X o A<
NCI-H929 Fil NCI-H929B 4iiJfi & 24 h iy 1Cy,, ”J
g 13.4,269. 8 nmol - L ™" it 25 4% %0 Ky 20.2 £%. B

5 WA K e BE i I &, NCI-H929 , NCI-H929BR étﬁ
LA % R BRI 1.

#1 WEEKREA24 N

EWEM(xxs,n=3)
Table 1

J& % NCI-H929 #1 NCI-H929B 4 ff 75 &

Effect of bortezomib on survival rate of NCI-H929 and
NCI-H929B after 24 h treatment(x +s,n =3)

20 i ¥ BE/nmol - L ™! N AT RS %
NCI-H929 1 87.51 £1.32
10 59.36 £0. 54

50 17.12 £0. 61

100 8.62 +0.87

500 4.39 £0.18

1 000 1.27 £0.36

NCI-H929BR 1 94.99 £1.38
10 90.98 £0.55

50 85.67 +0.21

100 83.52 +0.90

500 51.62 £1.41

1 000 21.96 +0.78

3.2 HFEBENES AT NCI-H929BR A 1 m 5 5
BEME o NCI-HO29BR A7 1] &8, 1y 38 5 00 i1 4 4T, 15 %
FIAH LA, 25,50 mg- L™ 75 8 B2 5 2 64 10 o) 5 01 2
FE (P <0.05, P<0.01);5 25 mg-L~" ¥ & 5% fii
1,50 mg- L™ i B MR 4L 04 70 ) 3 91 5 )
(P <0.05) , FLHW il R0 2 v e AR . % 2.

*x2 BFEWELEASLE
(x+s,n=3)

J& % NCI-H929B 4 B 30 %1 % &9 & 09

Table 2 Effect of artesunate on inhibition rate of NCI-H929B after

48 h treatment(x +s,n=3)

25 e /mg 17! T2/ %
ZH - -
AL 25 37.5+3.1"
50 66.5 +2.6%
FHEAMALEY P <0.05,2P<0.01;5 25 mg-L~" &5

S AR P <0.05,
- 142 -

Zitk 50 nmol - L™ Al # 4 >k 4b ¥ 24 h, NCI-
H929BR 171G % K (85. 67 +0.21) % , % £ 0 1k JiF
B A K AR S A0 3 R B8 B 5 0 1C,, WK FE 7 W BRI
(12.5 mg-L™") , W0 E 1 25 (0 Uiy [R) VB T 0085 £ oK
HZgAh S NCI-H929BR (4 il % 5 25 (141 e
B2 S $E R NCI-H929BR X632 e 2 Al 5 44 K
M 24 5 45 25 P20 LR, 7 s B TR B 24 2, i 4 oK G
B & BEEE W R B & (P <0.05,P <
0.01) ; 57 ¥ BRI B 25 40 L3¢, 0 fc K Ik 7 5
B g 4 A 400 ) AR TR 1 Tk (P <0.01) , WLk 3,
£3 MEEX SERBEMEEAEASERELER
NCI-H929B R I A S M (5 £5,n=3)

Table 3 Effect of bortezomib, artesunate and their combination on

inhibition rate of NCI-H929B after 24 h treatment(x +s,n =3)

J& 24 h 3t

4151 R 2/ %
= - -
A e ok 50 nmol-L ! 9.06 =1.47
LR A 12.5 mg-L~! 23.53 £2.21"
MR KA 55 50 nmol-L~" +12.5 mg-L™"  60.71 +3.43%
EA

F S AMLEYP<0.05,2P<0.01;5 12,5 mg L' H &
PR 4 P <0.01(%£ 4 ).

3. T i JE IR %) NCI-H929BR 5 5 4 172 1 (1 52
M 525 4, 50 mg- L' 95 E BE S 4 FE 24 h,
FIPE T ( Annexin V BHYE, PT BRI ) , s 3008 1=
Y ffL (Annexin V. FHAE, PLFHM: ) ¥ B A& (P <

0.05), WLz 4,
®4 BEIEBLIE 24 h 53 NCI-HI29BR 40 ffl ) T X B 52 i
(x£s,n=3)
Table 4  Cell apoptosis rate of NCI-H929BR after artesunate
treatment for 24 h(x +s,n=3) %
JoT £ e SN .
g T L4019 1 W 90 9
/mg-L
Y= - 2.32£1.02 1.93 £0.69
R 50 13.1+1.53" 10.26 +2.42"

3.5 i BEREE X NCI-H929BR i fifl Bel-2, Bax 7K [
FIEME M HEHIERGI 24 h, 5 A4,
NCI-H929BR 4 Jits Bel-2 2 |1 3£ 15 W] . T %, Bax &
F1#AH 8 ETH(P <0.05) ;5 25 mg- L~ & 35 ik
1,50 mge L' R AR ALY Bel-2 4K 1 £ ik W
BFRE,Bax BB RBWE L (P <0.05), I
A1,
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40 1
35
30
25
20
15 ¢
1.0
05
0.0

12) BBcl-2
Bax

H it % F/GAPDH

A ZFIALB,C 25,50 mge LT WA BRARAL. 5 ALILE P <

0.05;5 25 mg- L~ ¥ & R ME AL LAY P <0.05 (Bl 2 [Al)

1 SEIEEEALE 24 h 53 NCI-HI29B 40 Bel2 Xk EH R
Y8 (x £s,n=3)

Fig.1 Effect of artesunate on expression of Bcl-2 family protein of

NCI-H929B after 24 h treatment(x +s,n =3)

3.6 7 B85 X NCI-H929BR [y NF-«kB p65, NF-
kB p-p65 ,P-gp & K IR BY S0 H H BEAE AL FE 24 h,
525 (4 4t %, NCI-H929BR, NF-«kB p65, NF-«B
p-p65 ,P-gp FE 1 KA E B W WFEA(P <0.05); 5
25 mg- L~ 7 U MR 24 LB, 50 mg- L7 5 5% K 4
NF-«B p65,NF-kB p-p65, P-gp # 1 % ik & B . FE (K
(P<0.05), WK 2,
4 itig

B AR K e 22 PR B RE IR R T b B
A7, W8 AR T 2 B LI DL K & A R 0 e it 24
TERY 25 A B B 20 e R 3 Lo ABESEE e R
TR oK e A B 38 14 9, DA N MIML 41 Jifg Bk NCI-
HO929 3y JE A%, W My & 5 1 B fh oK it 245 9 NCI-
H929 4 ik NCI-H929BR , H: it 25 1% %% & 20. 2 4%,
Jag e BE i 24 ) I 2 A0 M AR AL, SIS R BN,
& BE MR X NCI-HO29BR A W & (1% 35 78 #1107 FH , 41
TN S v B MR P L 2 B R R R 5 I A OK O
FEAERE LMt 25 . NCI-HO29BR Xof Ik 75 vik Jif 1) ) 5
ek T 2, T ER A O 1C,, O SRR 5, XF NCI-
HO929BR (¥4l 2 B & I 7, $2 /I 57 o A0 5 55 3%
ik 5 00 A K I 45 T T, 6l ik 25 400 PR 52 % i R A
KBR300 2 L 24 P PR 2GR A B R A hi
A PMEI RN o 38 H 258 1C,, S JC U] 2 40 MO 754 FH 1Y
F A T 2 50 5 — Mk £ 1C, 17, RSB 5E
FEH, T SRR X I R N Ah A I RS A Y IC,

NF-xB p65 I‘

NF-xB p-p65

12 ¢ NF-xB p65
B NF-«B p-p65
P-gp

—
~

\

|

H 1% 1/GAPDH
(=]
N

/
|
02 E% 2

B2 HE5IEEAE24 h 53 NCI-HI29B 40 it NF-xB p65,NF-xB
p-p65,P-gp EERIEMFI (x +5,n=3)

Fig.2 Effect of artesunate on expression of NF-«B p65, NF-«B p-
p65 and P-gp protein of NCI-H929B after 24 h treatment (x * s,
n=3)

H L 100 mg- L7 ABE Y Bk B B0 T R 55 TR A 5
JRE W E N 50 mg- L' AT 1C,, Bkl LK
JIT 5 1 kB R A R o

MM 20 ffd (i 25 L 52 2, ALt 25 2 Rl b £
fif 25 5 i (MDR) , H i\ Ry £ 2 5 £ 24 ifif 24 3% [
(MDR1) fyad B ik T 5L KA S ML 5
o, i B T 25 AL 2 NF-«B 38 8% 19 75 1L
1332 NF-xB 45 0 F ¢ ZE B 4n MDR1, Bel-2 3R ik
B Pogp A T £ 25T 25 ik AR R fe o £ L 1Y
it Z5 ML, B MDR1 4 f5% (%) P-gp J& —Fh 5 B2 1,
HLAT RE S A P 1 HE S D) g, B % B AR 20 ML 9 25 )
e B, AT 72 A 2 2T 25 0 Tijima 251 08 (A
I TP-110 Tif 2 i RPMI 8226 4 Jfd b 1 BF 5% &
B, 25 20 g bk MDRI 142 15 W1 52 7H 5, Buda 25"
X OB AR KR YT i B R T 24 1 SR A AT T 24 B R
I, R84 B R A0 b e K T B MDRI ) R 3R
ik, ZHOU 45V RF 57 W75 , MM 4 rh Nek2 B9 25 %
ke LH P-gp 52 25T 25 AHOCE (1 £k, B
MM 24 Jf X6 B 5 4 K 7= A it 2, 9F HL 55 MM jR 35 1Y)
IR RN O o M OCHIF 9 K B, 77 8 3% i kit
SP2/0 - i 95 41 M A A Sak fr) 1 5 10 1 B PR T AR
HI, BER#AR NF-«B p65 DL K pl70 Tt 25 8 (1 £ ik K
SO ST E e TR, 95 S BT B R A i 24
H A P-gp BIFIE 50 BT EE R OKRITBER AKITIA
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