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Box &

(5F = 2B R EE B i 40 B, FE 5K 400037)

HE  RAIKDNAB K 400 (p0 %0 i) A2 LT 405509 B o=, AR L A b Auh] i B a6 . A
B RAR T P-gp &AL ARGE £ 5 AT JE 408 (SK-Hepl) mIDNA #2 %k 28 (p°SK-Hepl) % 25 &t 2% /= 4 ¢4 %
% . VASK-Hepl. p°SK-Hepl A= £ #i 4k 20 it SK-HeplCyb A A 7 5T %, CCK-8 77 ik A 4m Lt 25 4%
BB, Annexin V/IPI S & B DAPI 4 &, %460 4a i, 78 = ; Western blot 40 P-gp & 3% ok R £
RS SR AAED P-gp A A . 2R 27, SK-Hepl. p°SK-Hepl F= SK-HeplCyb 4m it
2t % Z b 2 (DOX) 49 ICy, 251 4 0.62+0.02 ug/ml. 4.93+0.17 pg/ml 4= 0.57+0.02 pg/ml. SK-Hepl.
p°SK-Hepl 4= SK-Hep1Cyb £m L 8 = % 5 3| 4 11.25%2%1.36%.. 4.75%+0.98% #=14.50%=+1.57%, p°SK-
Hepl *t4m it 8 =4 B 2.4, Western blot #4270 & 3L p° 4afie 79 P-gp. Bax. Bcl-2 & k3% 4m, Bel-2/
Bax HAfi3g e, 97 5% AL R T, p° I EFAR A P-gp RIXIGIm, LR R, o0 AT AT 24
Wik G0 AT A A RARIL, ZAPIL R TR L p° 480 P-gp. Bax. Bcl-2 &iA3g A £, p° 4mfit P-gp
BAARGAL T K ARSI HERAE R A5 20 40 4 B AR, BURALTT S0 e mfie o An, Y dm i i 24 ik

B ARSI A B Bt
KA

J¥I7 4 i 2 24 i 245 (multidrug resistance, MDR)
T I IR AT R LR . MDR kA4 &
B KOs An B AR L PR I s R e 2R
J& ATP 454 £5(ATP binding cassette, ABC) #4128 (1
B, B Re R R R 5 L2 ) A 2 D R, T LA
Y A0 I N JEC A A 22 M R 24 )4 L I ges 4 i,
P-gp/ABCB1. MRP1/ABCC1 %l BCRP/ABCG2%%; )
— 2R Fia 3 8 11 5 (solute carrier transporter su-
perfamily) o] 145 40 i Py B Mg 25 0o . IS4
12 8 )i B I AT A 3 e A T 24

2 ki /& DNA(mitochondrial DNA, mtDNA) 2K 1]
753 I8 40 i 22 24 23R B ) A SR LRI A
T4 . MIDNA SN IS5 )97 0 W) i
HRPUAE R, B 2B i R D NAR 4l L AL 7 254
WAHBUEH, HmDNAV /D 5 | IR ZRL AR N 3]
A0 AW B TR T, S RAR R miDNA (1)
A& A E S AR R mIDNA 41 B T fg i &
B, FRATLAMERF AR R I mIDNA 625 15 5848 fig
53 IR 41 . 22 241 25 1K 7 A, FHmtDNATsD 5 |
REIIES % YA ZNIVAT K i YR SOUA ST 1 11

AHIEE LA 41 SK-Hepd . mtDNA 241l

P- WEER (1; 2 2T 2; Zekifk DNA; s

it pPSK-Hepl LA K 4 £ b 4 Jfd J #4441 Jfd SK-Hep1Cyb
gAY, i i L P- il 5 1 (P-glycoprotein, P-gp)4k
RLAA A 193 A1 1R 22 57, BRI P-gpd RLAR L A /EMIDNA
R A 1 22 241 25 7 A P AR

1 MM 57R%

1.1 MR RAMEIES

111 @mfetk  AJHE SK-Hepldf ik A
BEEE e A ar BT B APk 2 5 g I A ) o
T

1.1.2 £&XA  DMEMEBR; FRELAA 4 135
Jt)H Gibco-BRL A w]; NEIERHY. MTT Il | Sigma
Al pREERE . DMSO 8 H Amresco A wl; £ 3
/2 (doxorubicin, DOX) MK ZF ik (vincristine, VCR)
T BERYNTT SR 2l A B 22 w5 i5igA (Cisplating CDDP)
Ve 1 2 r AR A KT SR AE 2l A BRA ) B- SR ERE (5-
fluorouracil, 5-FU)IlY [ Fi 2R 5 2501 A7 B2 w5

Weks H #A: 2010-08-17 #2532 H A 2010-11-15
[ 5 A SR BF: 34 (N0.30470865) FIHT I 57 1520 FE4x %t 0h 1 H
*JHWHAEE . Tel: 023-68774204, E-mail: lingxlong@yahoo.com.cn
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FBLPTA Bel-2. Bax. B-actin P50 B HiAA M bt N\ P-
gp Z vEFEHIAI [ Santa Cruz A 7); CCK-8 ik 7| &
(DOJINDO, HA); MitoTracker Red (Molecular
Probes Inc, Eugene, OR); Annexin V FITC/PI {5 &
(BT ULBE AR YRR R A B 2 wl); OISR AR WA
%% (Lecia Tcs SP2, % [H); FACS Calibur iz 40 i 1%
(BD &+, M),

1.2 A%

1.2.1 @mieizd  SK-Hepl4ll i /i DMEME; FEHE,
£ 10% JiG2E I . 100 U/ml #7352, 100 pug/ml 4%
872, 5% CO,, 37°CHMF TR R . btk DNA HLk
SK-Hepl 4 s (p°SK-Hep1). SK-HeplCyb 4 i 4«
S ETE T RAFL, fEm B DMEM 556, &
100 pg/L INFER, 50 pg/L JRWERE, 15% fif /1 M3, 5%
CO,, 37°C4A FHF%. SK-HeplCyb % p°SK-Hepl
LR AN, KL/ p°SK-Hepl 40 Rl & /5
AT, /£ DMEM i JR i & 10% JiG A+ 1y, 37°C
fE, 5% CO,, 95% A< WE4H N 15 5%

1.2.2 CCK-84aim|smfnsTif 464/ % CCK-8
TR U B R o TR G 5 S U S 5 () K
450 nm, ZLL K 650 nm) IR LR (A) o AHXI6]
K (%)=(1- Ny fL A {E / XFHEFL A {H)*x100%, SPSS
13.0 145 50% 20 Jid A= KA I (1) 25 90k FEE (1C,), T
ZIFREU(RI) = Tif 2541 2 1Cs/ A4 1C,0

1.2.3  AnnexinV/Pl 34k . DAPI 3 & 540 4m fie,
B K H FITC-AnnexinV/IPL X5 ebrid s sk,
A AR (FCM) RN A T A1k . K 40 g 1x10°
AN Il FeFhT- 6 FUAR, #2018 3 & 4L, ¥ 5 pg/ml
ZRWA, 1EH 24 h gl iy, 384l ik s 2
1x10%ml, 1 500 r/min, 25.035 min, & 37, 5N Annexin V
Sul, 23195 ul, P1 20 pl, 3% CE 20 min, il 40
MO EE 5104 /NI . ORGP K A 488 nm,
FITC 3230k 5 R ER AT, PR L5 . Cellquest
AT 45 5. 10 mmx10 mm 3¢ &g . E ok
Jo, BN T5% LPErRs,  FER0 A0 B ik B RS AT s
B R #5F, N 24 FLBR 1 (Corning/Costa) . 4% 44
A K01 SK-Hepl. p°SK-Hepl i1 SK-HeplCyb 4 iy
20 B ER A A 5 R 1 LOY/mI FR) B4 it 8, K 4
Mo RP 2] 24 FLAA 10 mmx10 mm 3% 45 b, 40 i
A A I B RN, AN AR ) 22 2 LA (0 pg/ml,
0.1 pg/ml, 1 pg/ml)ALEE4H )1, 48 h J5 PBS PE¥k 2~3
R, N 95% CBELE 2 40 20 min. PBS ¥EiHE 7=
L 2~3 ¥k, L3 [ 22 30 min, Triton X-100 4L 20 min,

PBS%2~37k, DAPI(4', 6-diamidino-2-phenylindole)
B 75 5 min, PBS Y 2~3 K, WO LR £ BB g
i - HEAH

1.2.4 WesternZ<sx A0 M 24 i o> ) 24
fift SK-Hepl 41l p°SK-Hep1l 41l g fl SK-Hepl1Cyb
MRS E A LA & 1 (BSA) I FRUES, %
e AT B TOE . AR INAT 1) R B
JE, AFFIARAEE 2 (20 ug, 10%SDS-PAGE 43 i,
Ty E BT PYDF(Roche 24 ®)) I . B IR W3k
F. 111 000 #kt Bel-2 5 Bax —Ji, 1 : 500
Wik P-gp—Pt, S WAL PR PVDF 4 CHF H
A 1210 000 iR BRI A A0 Ml b 1) —
FUMFE 1 h, In ECI ROGH], #£5 min N 12 5258 5%,
B e TR, Wl k45 R . Quantity One K571
BT Z 48 (36 [ Bio-Rad 2 @) BT 4% O6 FE 23 4, LA
H1&E 85 W2 p- gl i A 4ty AR I EUAEAE b iR
FIR I AR . AH R i i 52 3 YR LI ME
%N M B A RIE K

125 %IZ%KH5H 10 mmx10 mmi &R
YRS, N 75% L i s, FEmh 40 B it RS (T
BB I, N 24 FLAR H (Corning/Costa) . 4%}
A KW SK-Hepl. p’SK-Hepl 1 SK-Hep1Cyb 4]
i £ it A P Tt 0 i R 1x 104/ mil 1) B4 i B i
Bl e AP 2 24 FLAR A 10 mmx10 mm B¢ H b, £
0 A A 3 R RN, W R IR, I R I
4745 200 nmol/L Mitotracker Red £k Fi A4 %] i 15 55
£ 37°CHEE 30 min, PBS ¥k 2~3 1%, M 95% 4,
B[ 5 41 i 20 min.  PBS Y57 0L 2~3 UK, I35 [
52 30 min, Triton X-100 4b#E 20 min, PBS ¥4 2~3 X,
T T2 100 #RE HI4T P-gp —$T 4°CHEJE T & 18~24 h,
PBS il 2~3 Ik, FITC 454 1 — Pk i & 30 min,
PBS ¥4 2~3 ¥k, DAPI(4', 6-diamidino-2-phenylindole)
§E¥ 7 5 min, PBS PEik 2~3 IK, WOt L3 M BB W 4%
A I HEAH

1.2.6 “itFa®  KH SPSS 13.0 A, 43 HilAT
A IR R 22 K3 . P<0.05 A BEIEZER.

2 HR

2.1 LAY BSR4 A S 1E A
SK-Hep1. p’SK-Hep1 fil SK-Hep1Cyb 4l Jiii % DOX

[ 1Cs, 4373 4 0.62+0.02 pg/ml. 4.93+0.17 pg/ml.

0.57+0.02 pg/ml, p°SK-Hepl [¥] RI 5 SK-Hepl (1) 7.95

%, RN 245(K 1)
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£ 1 1C,, MTMILH(n=5)

Table1 IC,, and resistance index (n=5)
2 ICs, (ug/ml) PR
Drugs Resistance index
SK-Hep1 p°SK-Hepl SK-HeplCyb p°SK-Hepl SK-HeplCyb
DOX 0.62+0.02 4.93+0.17 0.57+0.02 7.95* 0.92
CDDP 5.04+0.06 16.34+0.29 2.02+0.12 3.24* 0.40
VCR 0.77+0.03 0.87+0.03 0.63+0.02 1.13 0.82
5-FU 12.49+0.27 19.33+£0.21 10.27+£0.34 1.55 0.82
Compared with SK-Hepl, *P<0.05.
SK-Hepl p"SK-Hepl SK-HeplCyb

DOX (1 pg/ml)

80 9 —#— SK-Hepl

60 4

Nuclear
condensation (%)

~8= p°SK-Hepl
SK-HeplCyb T

0.1 1

Doxorubicin (pug/ml)

1 ZREEMBEFAMBMARSE

Fig.1 Cytotoxicity of doxorubicin on the cultured cells

2.2 ¢HREE TR

SK-Hepl. p°SK-Hepl 1 SK-Hep1Cyb 4 i
AT 54 11.25%+1.36% . 4.75%+0.98% Al
14.50%+1.57%. p°SK-Hepl %4 w4 Wl By,
L5 AN Pl B AH LL A 23 %2 5, P<0.05. AN[RH
JE ) DOX(0 pg/ml, 0.1 ug/ml, 1 pg/ml)4LF1 41 iy 48 h
Jii SK-Hepl F1SK-HeplCyb 2 Jitd 7 7 W] & 184 i, DAPI
YLt 20 A% e (0 TS . IR, B T /MA
1M p°SK-Hep1 41 i+ DOX 7 S (1 14 B B ik
(K1),
2.3 p°SK-Hepl #fiffl P-gp. Bcl-2/Bax EERIE

Western F[J1iF P-gp.  B-actin. Bcl-2 #il Bax & H
2y TR K/N 54 170 kDa. 43 kDa. 28 kDa fll
23 kDa, Quantity One ElZ 731t R A Ja, —Fh 4l g
Bcl-2 55 Bax 471 K FE 1) L AE (Bel-2/Bax) 437l Je:: SK-

— Bel-2
— — S B

- — - P-gp

e a— [-actin

2 Bcl-2, Bax A P-gp BIRIE
Fig.2 Bcl-2. Bax and P-gp expressions
1: SK-Hepl; 2: p°SK-Hepl; 3: SK-HeplCyb.

Hepl i1 0.53+0.06. p°SK-Hepl 4H /i 0.61+0.03.
SK-Hep1Cyb 4fi 1 0.43+0.05. p°SK-Hepl 41l /iy P-gp
FIE W] B 58 (P<0.01), 1ff SK-HeplCyb 41 5 SK-
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(A) P-gp

SK-Hepl —>

p"SK-Hepl —>

SK-HeplCyb —>

MitoTracker

Emerged

(B)
35
=
5 30
2
?3: 25 *
: 20 W SK-Hepl
g * %k O p"SK-Hepl
w15 '|' 0O SK-HeplCyb
2
[=9
= 10
5 I
=11]
g 15
0

Cells

3 BAAREERBERMP-gp KR IKEN

Fig.3 P-gp localization in mitochondria assayed by immunofluorescence combined with laser scanning confocal microscopy

*P<0.05, vs SK-Hepl. **P<0.01, vs SK-Hepl1Cyb.

Hepl 4[] 2= 5 AN 2 #(P>0.05) »
2.4 p°SK-Hepl ¢MA P-gp L iREE 18N

Go 963 M B, SK-Hepl 40 i P-gp(4i(h,
) UREUA AT, T p°SK-Hepl 41 il P-gp %€ i 5 1]
SR, #NLRiR S, SK-HeplCyb 411 P-gp %%
SRR . KF P-gp(ZR 196 )'t) . MitoTracker Red (41
6 585t), DAPI(IE (58 ) =t e et )m G i B
71N, pPSK-Hepl 41 Jid P-gp LA A7 38 hn (1 3).

3 Wik

MEDNAGR R AT 5 3 [ 40 i 22 251 24 2 7L 1) 7
7, HT MtDNA D5 RS R 2 A T A 4 e 2
B A E TP mEDNA R 75 5 g 4t i %

2 2R AR () SR R AN TS 4

AWFFTUESEmIDNAGR K GE TS 3 /16 40 fd MDR1
MRNA 2 e PE 1 I i 51 S P- 8 a1 I8 38,
20 0 P B TR 24 5 AR N A0 R ) S vk 8 2
SR B, il AR 25 AL . P- B EE 7 170 kDa
PSR A, B T ATP 45 G i\ iis e A KR, ]
VE N RE A SN A 3 Dy R, T 9800 4 1 P 27
SR, DRI R A4 B bS53 1 G5 A RO p e — 1
AR ZIUTEAZRE . KRR 2R RS
M 25k o A0 A2 08 T2 A5 RN 7 A R T 2
PR 8 B (L b AR) AR TR B (52 A S TR, £k
A 3 IR 1 J caspase-9, AN P 4 ) 3 KT
J& caspase-8 il caspase-10, il il i 3L =25 W K 1



W e At P- Bl 1 SRR 0 5 i AR DNA SR JRg 400 22 24 T 247 72 10 56 3R 39

caspase-3. P-gp ]I caspase-9. -3, Ul P P M
T %, 1% AR % caspase-8 TGN . P-gp FRZY
WHEIZ T REAN, 76 IR caspase I T @ 42 b 4l
EHEFFAME, P-gp W ORI N R M6 40 i 552 2 Fh
caspase /-3 [ TR 200, RESE M AN [R] I GS = 00
T B0 1% caspase-3 (K0, P-gp i 404
caspase-3 TMIHIZERL AN TR 1%, HANREZIN caspase-8
WAL AR T35 . 24 P-gp i FTA 40 i 2 25 11
TG T I TR0 M (3 C NS REAARRE T, 40 I A8 T
Pt .

AWFFE R, SK-Hepl. p°SK-Hepl Al SK-
Hep1Cyb 40 it %+ DOX [ IC,, 2351 4 0.6240.02 ug/ml.
4.93+0.17 ug/ml. 0.57+0.02 ug/ml, p°SK-Hepl [ RI
& SK-Hepl [t 7.95 £, HJETi 24 . SK-Hepl. p"SK-Hepl
H1 SK-HeplCyb 4w i 1% 53 73]k 11.25%+1.36%
4.75%20.98% #1 14.50%+1.57%. p°SK-Hepl X4 il
T W R P, 55 R4 A b B 2= 5.
ANTA) B ) DOX(0 pg/ml, 0.1 pg/ml, 1 pg/ml) b 41
Jitd 48 h J5 SK-Hepl F1 SK-Hep1Cyb £ Jitg i 1= W 5 184
I, DAPH et g otz e 0 o 2 . Rz, B
/M 1T p°SK-Hepl 4 il DOX i85 1A T-47 W]
ST, 2k DNA BI<40 i P-gp 8 H &4 1
SR, SBOCILER R IR ISR K DNA G2k 41
JLR] DLW 1) P-gp SR SE A . P-gp I B A A SE A
TN, A B AN A 2 SR A S 2
UCAEAR IR IRAE AN OAZ e R FEAR TN L Aty
A IIRENE T 1) P-gp k0o, PRIk p° 41 L) P-gp %
AN — Lo 257 ANV E I, 5 250 7E 4 i A
P MmA K. AR R, p° 41/ P-gp /£ mRNA
M ARk, BIOIRen R mta, NI 259
U 4 . PS 2R A 9 ¥ P-gp KA, T4 P55
S A T 245 1 40 B P1.(0.5) 2 ki A4 p WA Sh RESE
) P-gp K00, P-gp & T~ 2 241 2 41 Jitd Ze A4 i
5 EALT A0 MR FE R AR RIAE R 25 A HEVE T o 46
A EBATIA N, p°SK-HepL A Ha i 24514 (17 7E n] fig
L5 41 2 bor A0l B BT TN R R . AR, AT
TN M SRR TR P-gp 7 15 A DI REVT M, AET A2kl
R AR AN T, S AR ™Y caspase H A I
TIAE T IR R AL E A s T3P

Bel-2 S5 3 1 5 i AR A R e R i A
AN T G . Bel-2. Bel-XL BT
T BT R b AR S SE 1k, {2 T Bel-2
FIGERL 5L Bax. Bak 75 AMEHE M I, A e g T
IRl 7 N R A B i), Bel-2 25 1 -5 240 PR 88 B R 1

KAV, 0T3340 M 3G 58, 000 4 M, A 4
SRAFM 251k, A5 SK-Hepl. p°SK-Hepl 1
SK-HeplCyb 4l fiti iy Bel-2 % [ ik HEA TRl 5w,
p°SK-Hepl 4l i Bcl-2 25 14 14 B 3§53, Bel-25Bax
BRI LGB N, 1 N IE 2Rk DNAJ&, SK-
Hep1Cyb 4l fitd Bel-2 £ 14614 T %, Bel-2 5 Bax t
LR R B, X B4 p°SK-Hepl 41 i HAT i 257
()38 73 LA £
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P-glycoprotein Mitochondrial Translocation on Multidrug Resistance in
the Mitochondrial DNA-depleted Cells

Xian-Long Ling*, Yu-Qi He, Yuan Zhou, Lei Wen
(Department of Gastroenterology, Xingiao Hospital, Third Military Medical University, Chongging 400037, China)

Abstract Cells that express the multidrug resistance (MDR) phenotype are resistant to the mitochondrial
related apoptosis induced by several anticancer drugs. Why the mitochondrial DNA depleted cells showed MDR
phenotype is still unknown. This study focused on P-glycoprotein (P-gp) mitochondrial translocation on multidrug
resistance in the mitochondrial DNA-depleted cells. SK-Hep1, p°SK-Hepl and the transmitochondria cells SK-
HeplCyb were used. Sensitivity of the cells to chemotherapeutic drugs was assessed by CCK-8 assays. Apoptosis
ratio of the cells were measured by Annexin V/PI double staining. Expression of P-gp was detected by Western
blot, and distribution of P-gp within the cells was assayed by immunofuorescence combined with laser scanning
confocal microscopy. Results showed, the IC,, of SK-Hepl, p°SK-Hepl and SK-Hep1Cyb to Doxorubicin were
0.62+0.02 pg/ml, 4.93+0.17 pg/ml and 0.57+0.02 pg/ml, respectively, and the apoptosis ratio of SK- Hepl,
p°SK-Hepl and SK-HeplCyb were 11.25%+1.36%. 4.75%+0.98% and 14.50%+1.57%, respectively. The p°SK-
Hepl exhibited resistance to apoptosis induced by the chemotherapeutic drugs. P-gp. Bax and Bcl-2 were
overexpressed and Bcl-2/Bax increased. p° cells showed resistance to apoptosis induced by chemotherapeutic
drugs, and this might be related to increased Bax/Bcl-2, and increased P-gp translocation to mitochondria in the
p° cells. Therefore, P-gp could be involved in the protection of apoptosis due to antiproliferative drugs.

Key words P-glycoprotein; multidrug resistance; mitochondrial DNA; tumor
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