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# E. BE KiTP-#EEY 1(P-gP) ETHEmATRICAF L FHOERNE, FE WERRAL
TR R AT KL P-gP 89 KA £ 7, B Hela 2885 5 A azithromycin F= cyclosporine A 4226 h
Ja B 5 R F IR E AR AR R0k AR &3 (HPLC) 4l 2m f M 4Rk 4870 35 &%, 4 Hela 29 i35 58 T35 R &,
transwell /s & ¥ 4RI IE F A 22 30 min, F £ 1 5 azithromycin F= cyclosporine 229 F A transwell F & 3% 5 ik F
RILHF4F, B A K200 08 T H LR A A X B F Bel-2 #= Bax ¢ KA RF, HR PP ATHmEA
PP EREXBEZTEMEMAML, azithromycin * 3§ 324K 4674 ¥ 2+ Hela 28 069 545 45 A | 5t 2R AR BiME M 38 Bax
Fk AR Bel2 K @ cyclosporine A ] 34 Hela 28 AR AVE R . Transwell 375 5236 & I, ,azithromycin 3% 7= Hela
an fe B AT AR A VA F e B E M M cyclosporine A W Bk il d b, L5 P-gP 424 Hela 20 R BARICIA I, M %
e, B A5 T T3 AR A A e At 25
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P-glycoprotein 1 Mdiated the Resistance of Cervical Cancer to Etoposide

TONG Wenjuan,SUN Shaowei
( Department of Gynecology and Obstetrics ,the First Affiliated Hospital , University of South China,
Hengyang , Hunan 421001 , China)

Abstract; Objective To investigate the roles of P-glycoprotein 1 on etoposide resistance of cervical cancer cells.
Method The expression of P-glycoprotein 1 in cervical cancer and chronic cervicitis tissue were observed at different peri-
ods. The hela cells were treated with azithromycin ( P-glycoprotein 1 activator) or cyclosporine A ( P-glycoprotein 1 inhibi-
tor) for 6 hours, then incubated with etoposide for different times. The content of etoposide in hela cells was detected by
HPLC. Hela cells were grown on a Transwell insert to obtain a tight monolayer and preincubated with etoposide for 30 mi-
nutes, then incubated for another 12h after addition of azithromyecin,or cyclosporine in the apical reservoir, HPLC was used
to detect the content of etoposide in bottom reservoir. Hela cells were treated with azithromycin or cyclosporine for 24h after
preincubated with etoposide , the cell viability was determined by MTT assay, Western blot was used to analyze the expres-
sion of apoptosis related proteins Bel-2 and Bax.  Results The expression of P-glycoprotein 1 was significantly higher in
cervical cancer tissues than in cervicitis,and its expression level was closely related with cancer staging. Azithromycin en-
hanced the cytotoxic effect of etoposide on hela cells,increased the expression of Bax,and decreased Bcel-2 in concentration-
dependent manner, while cyclosporine A played a protective role on hela cells,up-regulated the expression of Bcl-2,and in-
hibited the expression of Bax. Transwell culture experiment showed that, azithromycin increased the permeability of HeLa
cell layer to etoposide,but cyclosporine A prevented the passage of etoposide across cell layer.  Conclusion P-glycopro-
tein 1 promoted HelLa cells to pump out etoposide, and relieved its cytotoxic effect,which therefore mediated the resistance
of cervical cancer to etoposide.
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IR N, 2 251 245 72 97 20 Moy T2 st (A, AR
FEIATE (etoposide ) “hy 41 A J& 03 45 P BT R8s 259
YEFT DNA #7440 1 ( Type I topoisomerase ) ,
TG - Ti-DNA F5E B9l 0 VE 2 5 W), B IS DNA
52, 2 DNA BEWIR . il TR AN 2 R L IE
WAL, X5 DNA #i4b SR [T Ao i ve 5Kk
el e R AR T MBI R A R 2y
P Mides S AUJR IRk LR 9K L2 400 L P I S5 RO YR
J7 0 AR R SR AT ORI R B, B
EHLHIIEANTERE, P-HEE I 1 ( P-glycoprotein 1, P-
gP) , X4 ATP 455 &8 H B WA RS 11 (ATP-
binding cassette, sub-family B 1, ABCB1) , /& —#fi4>
T 170 kDa (ESEMEE 1, & HA RE R AREE 24
RUIIRE, P-gP BERE S ZMAS &, LAES ATP 454,
FIH ATP B2 PN 259 5t AL A0, Ak 1 40
JRLPN B 25 e el 240 B 7 AR T 24, B 5 T 2R
iR AL R AT TR 250, AR SCIRIS P-gP 2 7 2 5
T SR AN MR T AR 52 M S 24 L]

1 MRE T

1.1 ##l

T B R LU ASK A R [ R o — = e
=R, B 2011 4F 1 H ~2013 428 HUEREATF
ARIBIT IS T B R AT ICAST T B AR
I7 T B NG I A SRR R , B IRA
B J 2 [ B 4 7 LB B 2009 4F (1) s B 72 B 2
(RO R 53 1, AR 308 o LR, A &5 K BF 98 X0 42 0 —
4,5 R B SR 19 (R oAb JE f AR R R A
MR ) B EUE T 90 (AR A 5, /N i A ) R 5
BNUEE @ e SR, P BCE BUE 19 B
I 1L R4 40 ), AT AR 52 % (31 ~ 69
%), EEFMMHETFEIVE S IR ERIT 2T
B UIRA B 40 FIVE X IR 4EIRR40 ~ 66 %,
MBS 52 % 2R EG A RIS . i RES N
HFEUEN, THEE LR IFEEAERES, e
FREBEREEIEIHL, 70 CIHRAE, NE
S5 Hela 40 0 W B b B BL 4 Be 1 20 i, P
Bax —HUMRAL Bel-2 —HL R FEH e — Pl H 35 [

Santa Cruz 2N H)
1.2 RBRALRNFLE

KRB A T R R A W) 3R —— i A ALl
$7% ( Streptavidin-Peroxidase assay, S-P assay ) , S-P
BRI 3R 6 K B BT P-gP R v RE BT AR X 1 B
FEINF ) o P ORAF B 88 ZH Z RIS P S 4 21
H AR, T A R A B 2R TR0 8 10% 18 TP PR AR 2K
RS [ A, A WAL 4 wm ELEY A, H LB
I KA AT R PR AR A e A PR
WA AT. L PBS AU — Ay BAPEXT AR . DAB
B TR G A R
1.3 ZARasEs

N'E S Hela 40 i 15 37 3R 588 37 C 5%
CO, , Hela 4RI H 37 T & AU BN 109 G 2 L3 |
100 U/mL75 % % fil 100 U/mL #5% % () DMEM 5
REFREET, Transwell R G401 774 Hela 4011
Ph2 x 10°/FLAY % BE FhAE 2] transwell PYRFFREL
(BB FLIE N 0.4 pm I BIBIR) | B 5% 4
PN LIPSk =) S R M A
1.4 B i&HHEEE (High-performance liquid chro-
matography , HPLC ) #2320 it A AN 15 R E IR R H
a8

FIH MTT (3-[ 4,5-dimethylthiazol-2-yl ] 2,5 di-
phenyl tetrazolium bromide , MTT) & 5 ) <& 4K FGIH 1
Ak B 240 AT AR RE K £ 80% I A R ARk FE | LA
W T )5 225286, WK azithromycin (5 mg/L) 1%,
cyclosporine A (0.05 pmol/L) AbFHJ5XF Hela 4 fifd
WHFEIHH & RS2, S50 3 4. % IR B3 H]
10 wmol/L K #E 1A 4 4k # ; azithromycin 2H 5 az-
ithromycin MEFEANML 6 h )5 s ¥ 10 pmol/L RIBIA T
REEHFR ; cyclosporine A ZHJGH] cyclosporine A b ¥
A1 6 h J&5 , #: 10 pmol/ L AKFEIATFAkLEMF 7, 4331
F0.30 min,1 h .3 h.6 h HHEREHSED SClkd Iy
BERFCIA & i, FRA AL Es o]s | 7 L b
FEHEE PBS ¥k 3 ##, fiTA 0.1 mol/L NaOH 500 L, 2
SRRl 3 IR LR, 8 000 x g B4.0> 10 min, B 7%
HEAT A ML U ARFEIA & A BCA 150 = i
J5 , LA 200 wL e fiv B2 4 B9 8 1 i 4 1A 1 bR
e, HoAth 4 2 AR AR 2 200 WL, 7.2% =S LR IT
TER T, LAAZ 40 g PN s I AR e v ot 2 000 5 40
EEIR(ERERCE

¥ Hela M35 55 T transwell £ LA T2 1% &
AL AR A R 2R AN [RS8 43S U A 43 ]
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Fas HAL X R A | azithromycin 20 Fl cyclosporine A
M, 25 A ARAEAT AT b B " e X B2 | azithromycin
ZH A cyclosporine A 2N A2 FE A 10 wmol/L 14
WRIETIA A 40 ML B BURFETIA 2 F 30 min Ji5 4331
1E azithromycin ZH 1 cyclosporine A #ZH I JZ 2 ML i
A azithromycin 5%, cyclosporine A, ZkZEFH 12 h, B
ENLFJZ RSB MARATIA & 7, HEM tran-
swell JEFRIAZR P 200 W15 5% 38 ] T 40 iE MK HE
THH SRR, 75200 WLAF I o AR 2 95 4l
FAUSE 40 wg/mL, 1 1 mol/L HCL 0. 1 mL J&%7,
PG (N 8% FHEE) 2.5 mL, #&¥% 3 min,
8 000 rpm 0> 10 min, U T2, F 45 CKREEHH
FARMCT N 200 WL SRS 7, 2ERE
1.5 MTT &N EHAAE S

[ 96 FLAR 4> FIANA 100 WL i fe i) DMEM 5
IRk IMAMFCIA 6 28k B2 430 510,20 ,40
80 wmol/L, XJ B L i A S5 R FLAS DMEM 5 57 3
MVER] 24 h J5 N MTT f677# ( 5 mg/ mL)
10 pl/ L. 37 °C 5% CO, HiFRTTEE 4 b,
A FLN B TR, A — RN 100 pl/ AL, PR
Dok 5 min 2 200 i A 0] L A 0L S 0 i
M E RO B, 2 B SRR E B LI
{E.(490 nm) . M3 fLFRMETHR LA R,
1.6 Western blot

1 Hela 2173 R UL, 23 510 25 AL R RE A
azithromycin 21 fl cyclosporine A ZH, TEXJ MR ZH | az-
ithromycin 20 Fll cyclosporine A ZH Hela 40} # in A

B1 SfEANEN

PR I 4

2.2 P-gP X} Hela HAEAIRIEAF S EN N

22 MTT S5 WAL BIMRFCIAH M 10 wmol/L
BF, G HAF 36 SR AT AT 38 3] 80% |, PR e A FH e R 5
FIRsksLs: . S azithromycin (5 mg/L) ¥ cyclos-
porine A (0.05 pwmol/L) ZbFRANMI 6 h, in ALk i
10 pwmol/L Y MK FE 11 1 4k &k 35 3%, 4 9 F

449

10 wmol/L HALIAF AL FH 30 min J5 , ¥ azithromycin
2L FIl cyclosporine A 21 Hela 205351 H azithromycin
8¢ cyclosporine A ZKZEIFE 24 h, Ko I A- ZH A ML T
E AT A A F Bel-2 #1 Bax B FEi8 K, 1
AR BT AL 0 =20 0 R R A T A
A, T 4 CHLL 10 min, FEBRULEE . BCA 3L UEAT
HEBUE R W70 g 8 BT T 5 9 966 Tt iz 25 e
HLUK B PDVF B, BPHICES AT 2 h, 4% 1: 1 000 A
—¥i,4 CWH LR, TBST ¥k 3 K, 7% 1: 1000 (¥ Fi
BRI A SRR o AL W M A id — 90, R F
1 h,TBST ¥ 3 ¥, W5 % 5% , 45 5 FHBE I A% o0 Bt
ARG, L HE A5 B-actin K (E Y HfH E
17 A e B i
1.7 ZitFaE

K SPSS 13. 0 Geit=# i, 8558 D x £5 TR,
HHR R B BRI ¢ K X K0,
P <0.05 ZE5A E T,

2 % R

2.1 PP EETEMETRBAFHRIZIER

80 1]y FEELH L | P-gP Y@ B 18 441, FHAE
K 22.5 % 40 BB IR AL, P-gP Jefa fHM: 3
), BAPEZR R 7.5 % (K1), P-gP 785 85 B L
I B TE#iK (P <0.05) , 3 H P-gP 7813 i
JEALUP R R EE L

A EEUE (T4 4144, B.

0.30 min,1 h 3 h.6 h &l 240 i AKFEIA & &
R 30 min 1 h I 400 UARFEIAH & B B R 2
5, B B} 18] FE 4K | azithromycin 2H A1 % B8 2H 41 fg 4
RICIAF S =B F (1K 2) , eyclosporine A ZH 4
JL A HRAETA B & AR/ (P <0.05) o P-gP Xf
Hela 4 H5BURFE I 19 5 B2 5% 50/ 0N , Jis 10 40 i
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PARFEIAH & B Y80 rTBEE th T AR HE R ARFEIA
HRHTEL,

127 P-gPXfhelaZfi s P ARFEIAH & B A 0
Tt
Z10 .
en
ﬂlﬁ °l * ------ } """""" e 1 - xal
@ 6F . N% —-— azi‘{l};;omxcin%[\lé‘[
—— .. -=- cyclosporine
= *
B ol :
S
ob—mv

6 HE

B2 P-gP HiEFIFAFIFIZS Hela i NRITHESEM
B0 55X A, « P <0.05

2.3 P-gP X} Hela 4HAGHE R FETHE I BE RIS M

% Hela 405 5% T transwell 2= ML 318 AL
FYNMZE  IMA LR E A 10 wmol/L fIHATIA 1
I BURAEIA 7 5 30 min 553 BN azithro-
mycin ¥ cyclosporine A, k223 F 12 h, []LENL T JZ
B SR IARACIA 1 & i, 4R R X IR E L
NIRRT HAEIR T A RO I A RRIEIA B
1) 43% , FH P-gP #4367 azithromycin AbH 5 , KFTIA
Bt Hela 412 218G I 2 62% , M4 P-gP #1
il 57 cyclosporine A Ab 41 il (K FEIA 38 1 Hela
M=
2.4 P-gP 3MRILHETRATIERNEMEEXAE
THEXEEREMNAT

TEXT BB 2H | azithromycin 41 Fl cyclosporine A Z
Hela ZHH0FR A 10 pmol/L 4K FE VA F 4L 3830 min
J& , ¥ azithromycin 41 Fl cyclosporine A 2 Hela 4fi
455 azithromycin 9 cyclosporine A UL F 24
b G5 ZE A A 719 0 B U T AR OG IR T Bel-2 Al
Bax FJERIAK-, 45 R BoR  KFEIHH S 2 Hela 40
AT R, cyclosporine A #E— P42 HEJ T, M cy-
closporine A REFEHUARFCIA T Ir B9 408 - (1A
3) . [AIEF &P cyclosporine A ZbBRS | T4 5 5L (K
Bax ik LA, Pt T F Bel2 FIKFFEAL, az-
ithromycin IVEFIEGFAHZ (K1 4) o

33 @
BTSRRI UL L MR BE T R

B AU F LG TR TR T S T A
BEHT, AR IT 104 K FAREL LS T e £ AR

147
127

1F
0.8
0.6
0.4t
0.2}

0

R HAEE A

*
1 '1 ' -I ]
2 3 4

B3 P-gP BEFFMHEFIHKIEAENTSHARATH
,%2 D['u] 1.525H4] ;2. % B84 ;3 s azithromycin 4 ;4 ; cyclosporine A 4.
5 control 4 HH, * . P <0.05

1

| — — e —— 3] D

— — ——  —  ag— BaX

-a— P-actin

1 2 3 4

El4 P-gP #EFIFIIEIFIXT Hela ZRAEAE T X EFR
IEBIRNE  1.75 4H ;2. W R ZH 3 : azithromycin ZH ;4 ; cyclosporine
AH

TEAN Wk B, (EUE S0 1036 7 RCRIF IORA IR
5 SEAAFRAE AL 40% Fo A7 AR, B B R
TRAFIE B AR A, A7 2 R X O B O S R 1k T g
ARt , SR T 32 AT o i T SR X
TP ANURR, TR B S T T X AT AR AN B
SRR, Ay (U] T eI 5 A2 K B B Gl B
J7U R AT R D i = B PR 2 A B T 24 1
Az, AR 25 B2 I A M 4 B B RS E BB EN L
il 22— , L5 R Ay % e L i ogg 52 iy B
JELPR o fe e A ™ A 22 24T 245 1) 25 ) 22 D0 R AR
7 T B B SR MR P25, W3R 26 KR AE T
RKREZE LR, ME 2 25 25 HLE 17>
iz, P-gP R 25 A AL 5 i P e R AL
2= BT 1976 AR SEAE X BOK AT 24 1Y
v BROP S A LA s R PogP 2 ATP
455 G S AR, BAT ATP ARHE ) 254
SMIESEDIBE , BERE 250 252 Hh A MO JE S i AP i 4 24
P BE ', P-gP (933515 IR 1 Tt 245 K% il )5 %% )
FHOG, AP S i IG5 e i f 2 P-gP 33k S5 B
RT2G A, BALTY 5 5% B IR Y P-gP RIA 1L
REGIRYT IR 5.7 A5 T e S0 5 ol o B
P-gP FHYER TR 2 B 4007 5 A AP ek
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AL P-gP TEE U 2 A h 3k 3 TR B
RAL I HHFRIKAKF- SIFEA L - VIR
UL P-gP AT BB B U 7 A AT T 24 1 43 1 L
Z—o SRR . F 2R BT 29T HOR AR
B B A LAY T 24 04 3 HLARL, & BKE Hela 401
EJURFCIA Y LI 7 6 Ik ] P AT 3 I 48 A o8 25 1
i A G 5R P-gP G MEIT AR W L A, 3R P-
gP FFAFE M HRAEIA A H8 A it B {H I Bl 1 [] 7Y
FEA AR 25 ) i BT R, S A P-oP AR
IF, AT EERR A ML N 25 W0k B Gl transwell 15 RS0
HE—IESE P-gP Z HIKITIAH T AL e, R
RS ] P-gP THREHH K N T Hela 20 ML J6 T
HH GRS P-gP A B2 B 2008 A7 it 24 1) S 2L

EIX P-gP it 25 L], A) LLSE i 40 ] P-gP 1Y
TR MR e L5 e T 2 B v, A AR
FIH P-gP mRNA (4 )52 SCEEAZH RN T P-gP
A, IR B m T P O 4i i 52 U-87 MG 2
JHL P BT 2R AV B . BRI 25 55 P-gP 41 Al R ) K
FHAL AT RE3E BT MR /R T, BFSEHIE S cyclosporine A
Al 5 P-gP A EAE IS P-oP B2 H DIRE, Y cy-
closporine A 5 P-gP £ I nJ i 3 44 hn 4 a5 0
UTAF R Ok 1 22 1) 22 24 i) 24 39 4 245 ) & 21 i TR 1K
S R T RAFAIT AL, BEE IR N 25 L B B S
TR T Ie (%) T 245 P [0 R0 28 i 7 B i e
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