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FLMKAS P O RIA 1 K562 4H I 25 Pk A 40 i 4 2R Z 96 5 R S TG SEIR BE S, EORESL T PR A mRIA
K562/Dox (FIFFZHRET) 29k, LLAIH 2540 Mk A Pt 2 (1 3k BIPE I K562 40 M ik X 2R 2 S 4l fn -+ T 4 P (1 i 245 1%
IS TUHERINUOK S, T 2540 10 A BOU 250 B FEAZ . 45 R R A Z SRR Hy 5158 K562/Dox 2 K F) 2 i i
FE (ICs) W12 i+ K562 Afukks INAZERIMIKSE, RZIEGH-R P74 K562/Dox AN 1Cx WIS FRE, W4k 4omlh
2.5 F 1.5, HE— PSRN K562/Dox 4 i N 48 Z S g FI- L 751~ [k B 3 i 3 /0 T~ H 24 K562 4l Jfa, X 53 ) 4 1E 5 K562 41
JRIFK) 23. 6 %6 F1 32. 2%. 2 IMIAHESIMIK )G, K562/Dox 40 i N FUI 24 403 J5 W 4. T e (X0. 05) . AL UE W] i 35 1) PR A
S5 T AR SIS, A T B 1R 24 B i T A
KGR MEVAVERGN, P-BEE A, ERIINCK, AT
FR4HKS . R742.1, RITL.6

TR A — P WA RS . K920 % — 30 % [0 (83 &k B 1 20030 T7 AN Re 8 i s K1
(RARA R EE , Bl FR A ME VA TR MR . A0 AT 9 R UMV 0 25 T A e i s i 0 i 0357 v 5 0K 22 2457
IBARGIE T AT 2 280, P-FEEE 1 (P-glycoprotein,PGP) 15k —Fh £ 2yiiafk, AW, & TATP
S5 IR I BUB SO0, XRS5 R HAT B ORI D g, RENG 25 AL ik A S0 £ 3l e ds H 4a . e
I RS R 40 N 2R SR D R RES 5 T MR PR IUIA R 25T Dk, FRATTIE G LU A PGP iy IR HIPGP &
T S R 20 i 2R 6 2 SLBTURI 25 %) Cantiepileptic drugs, AEDs) K%Z3%44 (phenytoin, PHT ) . K IhJgF

(carbamazepine, CBZ) NI PGPHEHIANLEFIMIK (verapamil, Ver) XN AW, #-—07T
fiFPGPAEMETE VEBG R N 25 AL Hh /R .
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Fi[ 5% 2% (doxorubicin,Dox ,Sigma) , PU% FFFEME (MTT,Sigma) , 54 F (Sigma) , KZJ4l (Sigma)
YETIAK (Sigma) , RPMI-1640 (Gibco ), $i A\ PGP Hse[##Hi/k (Santa Cruz), A ARG 40 EFE K562 (
BB MBI TTAT)

1. 2 T Z54H Ba%k K562/Dox B

AL L6 4 bk K562 i FiEE 7% T RPMI-1640 56435 72 A (% 15% /NI, % % 100U/ml FIEE
7% 100pg/ml) . BOSEAEK I K562 411, MMABTEE 2 2 10pug/ml, 37CHUCE 2 /M, S04, HiRT
584> RPMI-1640 W N. Fr4l ok 52 /B K5, 5] Dox ALBE, B &N 2515, TR RBIEIRAGHT
e, AN YRR IR T 0. 1pg/ml Dox [RFFRI. it 25 41 R AE T 215 9% 7-28 KA AT A
1. 3 R ZAHEIRIE (MTT 5%)

FI MTT iE3EAT 40 B 25 PRS0, DA (R FEAE R 25 40k 8 e BV I 42 LR sl )93k 1 2
HE 2R WO 1) 25 FE B 1C so. T 25455 %4 (resistance factor, RF)=ICs5o(K562/Dox)/ 1Cs5o(K562). H [FI#f 7 vkt
AT M 25 PR, FEINANPUBOR 290 2 /T 15min JEiiN Ver 2AIRE 10pumol/L (LI T Ver X K562
M RBA A R AR5 V5 e 5 5. 1 15 5K (reversal index, RT) = AN I8 5 71 s 41 1C s/ 035 4 710 1)
ICso.

1.4 PGP MGG L FEE

W AEKALRATAT 0.1% 2 AR M By EIA0 /e AR (4 °C) HPIEE 10 min, ddH20 ¥t 3 i,
Y Smin. 2R )5 & T 0.25% Triton X-100 F1 5%DMSO-PBS &4 F & 10min, ddH20 ¥ 3 3, 4FIK Smin.
BT 1.5%-3% %80 PBS WM & 15min, LARHWT A5 PE I A A MR S A AR P IR 35 ddH20
Pk 3, B Smin. BT 10%E1MiE-PBS H1, 37°C1lh, B4 P vt S iR S AL B R
FRIGEE. ISP CRPLN, 1:2000 , (R & 4°Cibfd, ddH20 ¥t 3 3, R Smin. IR —HT (5
ML A EEAR I L 2EBi%, 1:1000), 37°Clh, ddH20 ¥k 3 3, %K Smin. fH 0.1mol/L Tris-HCL ZZi
¥ Smin. A 0.05%DAB+0.05mol/L Tris-HCL e, i 326 il 1-2 W 8, Vi 5-15min, W4k
BN WS A0 S . ARG TN 0.05mol/L Tris-HCL 22 & B Y, we2 ARk b o, Wi H, IT,
W, B, B RS
1.5 Western blotting

SrPIEKS62 41 MU FTK562/Dox i 2540 Mo 4 il 51X 10°, $EHURE . 45 SDS-PAGEREES, ke LIk,
TR Y LUK 22 20 0 PR SEG A IR &5 TR R K. SRR B R B 5, FFPVDF LR N 5510 g/LIFIBE NG 9 AR S Ak )
B TBSTE W, & T/FRRIR b, Sl 1h, )5 HTBSTIEYE3IR, &:IKS min. HITBSTHECHI—Ht (/)
BPTA 1:5000 , FPVDFRE RN BLAF FIfTAMRE T, 4 Cid, TBSTHHUE3I, #EK10 min; HAH
TBSTALHIHRPARACH —Ht CGEHU/MR 1:2000 O, %32 h. 2% 8045486 F >R i Bio-Rad2000 7 HE I i 15
RYGHAR)E, NHQUANTITY ONEFR A HEATROGEE A #r. M AKBEAE, AR ARk 5.

1. 6 AR 54T R

I E R 1x10%ml, b1l PHT F1 CBZ 49K % 10umol/L, & & I 8] : 100min. HY 2ml #%4%, 4000r/min,
Smin, F£ [F.4°C, 0.01M PBS Ut 3 X, FEUREM, MMAERRRIKE 0.3mol/L 1) 50% LFFH I 1ml, #=¥%
3min, 37°CyH4k 18h, 10000r/min, 10min, 100ul Li& I HPLC ¥, RllZy¥ik . 4k b iR 248 in APt
JRZRT 15min HINZERLIK 5 29K Spumol/L A1 10pumol/L. HEECA I AW, HPLC A&,

1.7 &t A%
et 2 AR SPSS10.0. 75 2H [H) 40 it P4 24 4k JiE 45 A 13E 4T Independent-samples t 4556 737



Y S5EYYE#E  Prog. Biochem. Biophys.

2. HR

2.1 K562 5 K562/Dox Fi& PGP RIABE & k50 western blotting
MGt S fE e FALEE, 455 K562/Dox ALt PGP FHEh 100%, 1 K562 4l %) kM (-
1) . western blotting 45 5 5 Sz a5 - —30 (& 2) . KW Dox 3 1 K562 4 fu3¢ik PGP.

.
A i.." N ! « R B ¢ ol ofs
Fig 1. The expression of PGP in K562 and K562/Dox cells
(A) K562 cells (B) K562/Dox cells. (200X )

B -actin

1 2

Fig 2. western blotting analysis of PGP expression
(1)K562 cells (2) K562/Dox cells.

2. 2 K562/Dox ¢R PRSI Z51E
gERE 1 PR, UESZ PHT Al CBZ X K562/Dox 4 Bk (2B 5 5 A 2011.0£95 9ug/ml Al

1503.8+73.0ug/ml, W & K562 41 fukk ) 405.7+31.8ug/ml £l 508.5+36.4pug/ml, K562/Dox %} PHT 1 CBZ
(IR 24542 55053 531k 4.96 F1 2.96, 1IE5K K562/Dox 41 fifkx) PHT F1 CBZ HLAT TR 241%.

AEDs resistant in K562 and K562/Dox cell lines

Tablel
ICso( 9 g/ml)
AEDs RF
K562 K562/Dox
PHT 405. 7+31.8 2011.0495.9 4. 96
508.5+36. 4 1503.8+£73.0 2.96

CBZ

2.3 HERIMAN T K562/Dox it 2514 Y B2 M
2 2 vl WL, AN ZIKE N 10pumol/L I 4EFr ki, K562/Dox X PHT A1 CBZ i 2451 W] 1 F%,
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IC50 435 H1 2011.0£95.9pug/ml A1 1503.8+73.0pg/ml, F&F] 803.3+48.0pg/ml A1 1000.5+50.0ug/ml, WikE {5407y
WA 2.5 F1 1.5, dERrifKsxt PHT (138056340 R B T CBZ. M IINZERLIAK 5, K562 4 1Cso 5% IR ZHAH L
ToMH e AR, R BHLERIIK T K562 41 i 24 1t T 5 .

Table2  Effect of verapamil on mutidrug resistant in K562/Dox cell line

AEDs K562 ICs (1 g/ml) K562/Dox 1Cs (1 g/ml) RI
control Ver control Ver

PHT 405.7£31.8 382.7428.3 2011.0+£95.9 803.3+£48.0 2.50

CBZ 508.5+36. 4 496.7433.3 1503.8+73.0 1000. 54+50.0 1.50

2.4 HERMAFK T K562/Dox ZHRRMA 254K E B9 I

#* 3P, K562/Dox 4iffipy PHT F1 CBZ [k B35 235 /> T H 248 K562 40 (X0. 05), 44510 IE
W K562 4R 23.6% A1 32.2%, #E—IPAESE T K562/Dox 4 LI 251k, 24N Sumol/L 4EHiiiK )5,
K562/Dox 411 B PN B0 25909 B I BT H . 24N 10pmol/L [ 4ER i KiR & i, 5N Sumol/L 4EHriFK
AL, K562/Dox 40 il N Hehssin 2590 B gk — 28 T iy (X0. 05) , ERMAaKox PHT MR G &, AT
i K562/Dox 20 il A 1) PHT ¥ JE Mk &2 31 K562 4 /K -, BA_E 45 BRAIESE T 4 d i oK ] LAFE =i 24 1) K562/Dox
ML) AEDs 5, 1 HLAE R IR 30 44 i 245 40 M A 25 AR SR 5 R IAOR I IE ARG

Table 3. Effect of verapamil on the intracellular AEDs accumulation in K562/Dox cell line

K562 (1 g/1X 10°cells) K562/Dox (1 g/1X 10°cells)
control Ver 5umol/L Ver 10 mol/L
PHT 1.44+0.15 0.34+0.04" 1.15+0. 11* 1.3540. 15%*
CBZ 1.21£0. 14 0.39+0.06" 0.59+0. 09 0.84+0. 10%*

*
P<0.05 (Compare with the control group) ; “P<0.05(Compare with the Ver group:5umol/L);

“P<0. 05 (Compare with K562 group).

3. it

FERE 2 10 ZAE, ARG B AEDs BN IKNH], HAT54T 30 % 2eA BB A AEDs ANEEU,
1108 A MEVE PERGE. 88 A OO —Fh AED 32, 1 HAEFE X e 1) AEDs tBAMBUK,  HIMiX LY AEDs (1)
VERIEAR S G5MANSAHIE, X R IR GAERR A 2 251N 2. W50 IAE T N 1) 2 25 s iR R ik Bt 2 5 7
TG I 25 L. 2 2 s iAot —28 ATP 456 18 A SO 55, ST T3 R RE 1) 77 ke 24490 o 4 i oy 2 3
NSk, FEAC T 5P iR, AT AR 2. 2 25T 2555 1 (multidrug resistance gene 1, MDRI)
WL — T2 Sk A ) 1) 2 2 s A RE DY ORI B W00 PGP, WIF9T CUE SEAEHE VR PRI & A
K BUHEVA PER IR R ), 77765 PGP [ 3%, s 4214 K PGP Tl 5 Xl VA VER R 24 WL 4 ST ikt
PRI R FH 3 >4 1) 7924006 PGP g sl T 1 MDR1 0547 W T v IR IZ AR 251, S50 e va MEiin 1R va 97
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WA KL TR IAE R MK T LU % 5y PGP 2k 4l 647 2540 )T 24 . 7 A S 56 v e sk 40 i i
ZPRIGAIE S Ry PGP 3RiA ¥ K562/Dox %f PHT Hil CBZ HAT w254, i 25655073710 4.96 F1 2.96. 1 I 4
LMK AT LIS 5L K562/Dox %} PHT Al CBZ MMM 254, FE 545053 14 2.5 R 1.5. A7 450 g 6 25 1 1 BH
PTG Ll 52 T LA BT 4 L LU 2 M A TR IR B AN ML T 250, L85 SRS AT AR T PHT A
CBZ X R LY AEDs, HuTeM i) Z N HAE—4IRIK, BB AEDs AW HIL, HA5ARESE
A% PHT A1 CBZ. KHLSEEGUESE PGP /EHI IR (%S PHT Ml CBZ 17N M4 KH5> AEDs, WIARELLEZ
NI, R4 —S9Hi ) AEDs thnl 4 PGP #%12, n4use =, 2B RIFCILRES. Hariisn AEDs "N 4
B VGRS A PGP AR . AT AN R B, N4 210 CBZ s AW % 255418k PGP %%
B EBERELET, ZAEARRIESMIEAGEAE CBZ KV R AEZE. ASZE N A& B PGP 5574 Hir i
AT LA BETR 25 40 MUkt CBZ (R 251, iFSE CBZ #i PGP IR, X — bk AN T priE se . 3k
TIWFFIE R IR K8 CBZ (Wi 2 PR ZHK T PHT, 4278 PGP W] REHH A2 /EH T CBZ (mfE—#is
e, A EisARS 5N, IR Z 25T 25/ ¢ E 1 (multidrug resistance associated protein 1,
MRP1) F1Z 2457 254154 11 2 (multidrug resistance associated protein 2, MRP2) AJ g2 5T CBZ Fll PHT
(K35 55 AN AT 2540 5% 82 (1 a4 e H KBRS RS Wl-n. IR 2540 9G8R 19 . RLIP76 ANHA 0S4 1 11 25K ]
B62 5 T2t R FEARRTSTH R T NL0 A R A bk K562, 11 B0 A A Y5 A 40 B R Ji PR 2
K562 41 AEi 25858 h O 2 R, BEFRM, 5 TR 5 i 2540 i, i ELUHSqE, 255 e BT
DR kg A% S B8 %o 400 L R SR A v, AR CIESE K562 AU AN Y — P £ A AR S MRPs,  H.
H Dox 75 3 (11 25 41 fii bk K562/Dox tEAKIA MRPs, [HI sS40 HFHERR T MRPs 75 K562/Dox 4l i/ 5 1iif 24
(T BE. AR SR F AR 2 U5 (9 40 B 3R SE NIV IR, AR5 3R 5 5 S e B A BT ARG PRI, T FLA7 e 20 Yk 1)
YR T e s IR A 2 256k, DTS I S0 45

ARSI HE—0 A HPLC W52 T i 25 F0 I 4 e N AEDs [F3R)E, AILIN 2541l N AEDs ¥ ZAAH Y
AN 14 o4, 55 AN R 232300 52 T 2540 M A AEDs K E (145 J— 80 45T Ver TR,
AT DA i 25 40 M ) AEDs W6, AT BE A0 AAIE S PGP AT LABR ) AEDs 340 i Py . b5 TR 1 P9 A
WA,

H AT CESEAT 07 MDRI A /E 25 a5 i@ i B 7 s RIIRE . PubEsER 2. bER. it
JE (P A . BSIRE IR RREE R, PUOE IR P, B P B SRR 3R T AL AR A
00 T B ) 24 K e £ LS PO )V T IR R 2 LRI 9, AR 5 A RS o e AT 0] B
(112 B BT 70 S 4 25 30 10 BEL V570 )/ P PLIR T 6 5 76 MDR1 JE PR (B0 1R /KT B4 PGP (196 1 i
PEA O T REE IR PGP RS2 KSR Y], nIse4ePE4s& PGP i I N 16 7 M2 SR AR ok
SCILIL AR . H AT PGP F5 PRI T 85 & Il 1 B A A0, B FEEAT A0 v 2570 P4 (1) &0 22 24 1 245300 77
S HE R 5 2 I A SR AN AR R BN IS IR I, A v M0 (1 V6 T 7 S AR 355 B 0 i 245 4L
ST O A N AMIF AR R, b 22 24T 245 35 DR TR AR DG AT 5 oy B A A SCIE S AR A M S B i ) 4 s
MEKAT PGP ik ik ¥ K562 4l i 2414 A 41 M 4 2R Z 98 2 5 R Sh VG-P IR FE IR 52, 1F S = 3R IA 1) PGP &5
TUM iz, LEMER PR I 29U s E A A, i A RONE] PGP Rk RILTRe s A B T
TR 25, AT 5O BT T M6 PRI I 2L, IR0 45 I R 2540 (R AT T4 A1 L i
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The role of P-glycoprotein—-mediated transport of phenytoin and carbamazepine
in a mutidrug resistant K562*
CHEN Ying-Hui"?, ZHAO Yong-Bo®"

("Department of Neurology, Jinshan hospital of Fudan university, Shanghai 200540, ¥ Department of Neurology, First People’s Hospital of Shanghai Jiao Tong

University, Shanghai 200080, China)

Abstract A series of researches concerning the relationship between multidrug transporters and drug resistance
in medically intractable epilepsy have been done. There is accumulating evidence demonstrating that

P-glycoprotein (PGP) is a candidate to cause AEDs resistance. In this study, we investigated the effect of PGP
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inhibitor-verapamil on the intracellular AEDs accumulation in a MDR(mutidrug resistant) K562. The multidrug
resistance (overexpression of PGP) cell line K562/Dox was established and the intracellular PHT and CBZ
accumulation in mutidrug resistant cell line and non- mutidrug resistant cell line was observed. After PGP
inhibitor-verapamil was applied to the two cell lines, the concentration change of PHT and CBZ in MDR cell was
observed. The results were found, compared with non-MDR cell line K562, which ICs, was significantly
increased in MDR cell line K562/Dox after PHT and CBZ was applied; verapamil could decease significantly the
level of ICsy in MDR cell line K562/Dox, and the reversal index were 2.5 and 1.5. The concentration of PHT and
CBZ in MDR cell line K562/Dox was lower than that in non-MDR cell line K562, and verapamil significantly
enhanced the concentration of PHT and CBZ in MDR cell line K562/Dox(P<0.05). It is obvious that
overexpression of PGP are concerned with drug resistance of medically intractable epilepsy.

Key words medically intractable Epilepsy, P-glycoprotein, verapamil, mutidrug resistant
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