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[ E)B#. RH S Mb% (cobaltous chloride, CoCl,) fh2% 5 A HE A P L AN AR A2780 1 SKOV3 1.2 & 2454, I
Feis — 2k, Frik . (1) RSN IR A2780 A SKOV3 A4 SN ARIRIHRE CoCl, 5533 MAER 12,24 48 .72 h, RAIMTT
RS HHE BRI 1 B 0o SR B AT 245455 (2) R A 150 pumol/L CoCl, B3R 24 h K = S5, RT-PCR A # 48 Fl = 450
M Z A5 T F (hypoxia inducible factor, HIF) 1o mRNA fZRIAG O, Z55R .2 FRANMAOBERIIN GRS CoCl, S50 & - fa]
MR 22 (A2780 4H . F=1 165.416,P=0.000;SKOV3 £l . F=2 802.394,P=0.000), % CoCL, ¥ FF 1y fin, A2780 F1 SKOV3 4l i
o EERZBE T 215 B N (F=7 842.711,P=0.000) ; ZEAH[R] CoCL, ¥ JEMEFH T , SKOV3 41 ] L A2 B RO TR 24543 50 L 25 T A2780
(50 pmol/L #H :1=—48.287, P=0.000; 100 pwmol/L 4 ;1=—263.205, P=0.000; 150 pmol/L £ :t=—143.305, P=0.000) , 150 pmol/L CoCl,
YEFH 24 h, 2 FhATM 2565803508 (9.84 + 0.11) F1(21.08 + 0.08) , - H BUEAE Y HIF-1a mRNA %3k, Hidb SKOV3 41t HIF-
la mRNA FYZRIE N B2 5 T A2780 4 (1=-5.573,P=0.000) , £5i : CoCl, 2175 1 Al s 7 U SR 200 i = ST 24546
A 24550 S A2 A G, AR5 T, SKOV3 AlifiAR = S 215 R4 A2780 B 50 HEST , J& 2 S 24530 s A 9 A by 3
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Comparison on hypoxia induced drug resistance model for two kinds of

human ovarian cancer cell lines
Yin Mingyue ,Sun Jiangchuan ,Chang Shufang,Liu Li
(Department of Obstetrics and Gynecology ,the Second Affiliated Hospital ,Chongging Medical University)

[ Abstract)Objective : To establish hypoxia drug resistance model(HDRM) of human ovarian cancer cell lines A2780 and SKOV3 by
chemical induction method of Cobalt Chloride (CoCl,) and to compare the drug resistant characteristics of those two cell lines.
Methods ; CoCl, with different concentrations(0,50,100, 150,200,300 pmol/L) was added to A2780 and SKOV3 cells for 12,24 ,48,
72 h. Cell proliferation activity(CPA) was detected by methyl thiazolyl tetrazolium(MTT). MTT was used to detect the drug resistance
multiple (DRM) of paclitaxel under the different concentrations of CoCl,. The same cell lines without CoCl, were taken as normoxic
control. CoCl, with concentration of 150 pwmol/LL was added to A2780 and SKOV3 cells medium for 24 h respectively and the expression
of HIF-1oo mRNA was detected by the real time polymerase chain reaction. The same cell lines without CoCl, were taken as normoxic
control. Results ; The proliferation activity of A2780 and SKOV3 cells was correlated with CoCl, in a dose and time dependent
manner (A2780 group: F=1 165.416,P=0.000;SKOV3 group; F=2 802.394,P=0.000). Paclitaxel resistance fold of those two kinds of
cells was increased with the increase of CoCl, concentration (F=7 842.711,P=0.000). With the same concentration of CoCl,, DRM of
SKOV3 cells was significantly higher than that of A2780 cells(50 pwmol/L group::=—48.287,P=0.000; 100 pwmol/L group:i=—263.205,
P=0.000;150 pmol/L group:t=-143.305, P=0.000). With 150 pwmol/L. CoCl, culturing for 24 h,DRM of A2780 and SKOV3 cells
reached to 9.84 £ 0.11 and 21.08 + 0.08 ,respectively. The increase of HIF-1oo mRNA expression in SKOV3 cells was significantly
higher than that of A2780 cells(1=—5.573, P=0.000). Conclusion :Ovarian cancer HDRM can be successfully established by CoCl,
induction method and DRM is related with cell characteristics. Under the same condition,SKOV3 cell line is easier to establish
HDRM than A2780 cell line,and SKOV3 is an ideal cell line for hypoxia resistance reversal study.
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JiEE = UM 2 2 = IR IR T AR T B
RS = STt 2457 1) Ja Sy R A9 = SR 2 L3
M 245 155 2 B BE Al ASBIF Y SR FH & AL 4l (cobaltous
chloride, CoCl,) JE JiUJmy &8 = UM 45, 437 % B £
Jii A2780 J¢ SKOV3 2 FZuffusk it iR MEA -5,
K FH MTT SR 2 Ff 4 X6 2842 B A it 245 4254k, 3
TR = 42175 5 [H 7 (hypoxia inducible factor, HIF)
la mRNA FIRIIEZ A G259 5C 2, 4 U1 S0 40
MR IEA T = SN 24530 5 B LAl
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1.1 FERXAE5E

CoCl,, RPMI1640 5 57 3 | 0 FR £h 22 Wi ik (phosphate
buffered saline, PBS), X7 /K , 28 42 B A5 UE iy (paclitaxel , 4li
J£>98%) , BEME % (methyl thiazolyl tetrazolium , MTT) Fll — F &
AR (dimethyl sulfoxide , DMSO)¥JMy T 36 [ Sigma /A 7, H
Bl BRI I (L KA RS AL EIx800 1), Hi TR (Mg
R —FER 2108 FiEAT IR F] L PL-203 #Y) b R (b
TON—ALERT T, WD-9405A 1)
12 w5k

B E 2 IR A2780 4IHE (FE R K2 TR
P ) A1 SKOV3 4l (F PR BBk R 2 B 5 — B B 10 7=}
ST T LE AR ) LA 50% 25 A7 R 4353k T4 7
W BT 37 C.5%C0, KA R BE £ B e R A o, A
A 10% 065 135 S%AFTH) RPMI1640 K5 FRIER5 3% R
Pl gt WAL IR | BOSEUE KA A0 R 75250
1.3 7%
1.3.1  CoCl, K2R R TT il REGIREE T i K
BIFEI— 2 5 CoCly, FRZE/K B E A 100 wmol/L ¥ B A 1:
Wi,0.22 wm JENEITIEIGTH . MTT ¥ FH IS B2 PBS W1
A% 5 mg/ml YR ,0.22 wm JERE I UE . KR A2 W2 Y )
DMSO i#i#R 25 me/ml MAHER (24 DMSO 284 JE/NT70.05%,
XA B s ), DL IR I B s i
=20 CUKAHROGIRAE
1.3.2 MTT %4504 CoCl, ¥ B 41 XT A2780 il SKOV3 4ty
REAYEEIR PR KRG 2 R AT 0.25% ERET 1k
A3 A R BT 4 % 10* 4~/ml 20 08, A5 FL 200 Wl A
96 FLH, (i 4k 8 000 4~/AFL, BF4LI% E 5 AR AL, I E
25 IR RE LR O i 41 ) -5 919X BEZH (AN B CoCl, D40
M), RAFHNERE)S B CoCl, F1ET] RPMI1640 1537 5
Hii B g 50,100,150,200 300 pumol/L Lk J 4 . [F] 07 &
12,24 .48 .72 h J5 BFLA BIIA MTT ¥ 10 pl, 85 9 4CE
BEFHEFERT. 405, /NOFEE L A 150 wl/AL DMSO,
B TBAARERMCGEYR S 10 min, ] H SR AE492 nm
WG (absorbance , A)V{E N IS EEAL A, SEIRTER 3K,

JHE A 2R 20 M S FE 3 %R (inhibition rate, IR)=[ B4 %] B

21 A fH-2S AR RRA] A (H-FHZ54 A (E/BIPEXTRRZE A {H-%
FIXTHRZH A fH] x 100%,

1.3.3  A[A] CoCL VEEET AT 25 I E4% 1.3.2 ik iy
X A A A T S A E FH G CoCl, e BE 57 FH B ) iy 2
Z AR W TR AR TR CoCly 15 R0 IR e A2
B, LVEAZEE 50.5.0.5.,0.005 wg/ml 283 5 43 iR HI T
IEREAE A A2780 I SKOV3 4iIiS, 3 LIARFT CoCly K IR H)
[ —BRAM AR B B F5 A 1.3.2MTT 7k 20 A o
R CoCl, Z AR 4IHE Al THE U RTRHEE CoCL fER R
SAZEE A R 2R RN 245 F5 5K

T ] 2 (half maximal inhibitory concentration ,
1Csy) , R R 528 FR 3% 1l Csy=[Xm=I x (P=0.5)+1/4 x (1-Pm-—
Pn)], A, Xm o g SRR ;1 0 Ig (BRI /AR R ) 5
P g B0 2R 220 ; P Ry e K BAMEAN 38 P Ry d5e/ N
i,

T 2 580="5 S N RAZIE 1C, (H/Z 8T 212 1Cs,
(=18
1.3.4  RT-PCR Ml 2 #4340 F1 = 4 T B9 HIF-o mRNA
Fik  BEEE 150 pmol/L CoCl, B FRMAE 24 h M = EF
5%, FHS AN B CoCl, B57R AL [F]—RRAMARATE Ay 4200 B, 2 F
A 108 AR IHEEFD T 100 ml B3390 5 12 h 1540
BT EE 5 I CoCL, i LAY B2 150 umol/L, /ET] 24 h J5 UK
A5 20 i 4% AR Trizol 1271 2 U v $2 HUAH i B2 RNA,PCR 93
HIF-1c, [A]Bf 43 GAPDH /E N Z IR, A HIF-1a (95149
J¥ 3 (W ] NCBI ) UniSTS 248« IF X :5° ~CTGAAAGTC-
GGACAGCCTCA-3",JX % ;5" ~CCCTGCAGTAGGTTTCTGCT-
37, BTl 460 bp, L GAPDH Y NS IR H FiFs 14
J$514 .5’ ~ACGGATTTGGTCGTATTGGG-3", Nilf.5 ~TGA-
TTTTGGAGGGATCTCGC-3" ; ¥4~y i Bt B 4 230 bp,
PHAZAEITT .94 CHIASYE 5 min, 94 CAEME 45 5,52.2 CiB
K 45 5,72 CIEAH 60 s, FHRAEFR 30 K, AR EE3
W W28 1.5% B NEHBERC RIS AR, BIRZE Quanity
One /I b B 25 E 2 BE(H, FEHT A HIF-1a 5 GAPDHZ He
14 %itsae

SEUSKC I E « biifE 2 (0 x5 ) R, R SPSS 19.0
G, X TSR B R TR BE CoCl, % 2 Fh 4l fity 3
FEAM G 2R AR AN [RIH B CoCl, X5 A A2 1C5, BIRE
Wi >R FF 8 52 I 1) 7 2 4307, R 8 SR R T 0 ST AR ¢ A
AT, Kise K i «=0.05,

2.1 CoCl, % 2 b 2m A3 78 474 5 69 % vy

W 1,3 2w, 78 CoCl, M E <150 wmol/L /EJH 24 h
AF, 2 ARG FE A 22 T0 I 0 A5 Ak TS 3K T90%,
biti 5/ FRIR 8] A 2E 1 B8, CoCl, 6 E>200 pumol/L B H BEHA it
AR AE PR IR, AR 5 CoCl, £ 70— a4 it
X F(A2780 2H . F=1 165416,P=0.000;SKOV3 4. F=2 802.394,
P=0.000)
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* 1 CoCl, 3t A2780 ZHAmiEsEINHI AR ( %,x +5)
Tab.1 Effects of CoCl, on the proliferation and inhibition rate of
A2780 cells ( %,x +s )

CoCl, ¥e &

( umollL) 12h 24 h 48 h 72 h

O(H4 )  213x002 248+0.17 299+068 3.17+0.51
50 255+0.11 333x0.11 6.78+0.04 9.75+0.05
100 3.10£0.05 3.610.08 1127042 14.76+0.24
150 441£022 685+0.08 20.88+0.09 27.13+0.58
200 820+025 10.99+0.43 42.94+025 53.11+0.86

300 30.67£0.79 39.88 £1.07 66.84+0.86 71.82+1.23

Fz 2 CoCl, 3t SKOV3 Z Rt sa#l I AR ( Y% ,x +5 )
Tab.2 Effects of CoCl, on the proliferation and inhibition rate of
SKOV3 cells( %,x +5 )

CoCl, #e
12h 24 h 48 h 72 h

( pmol/L )

0CHE) 2.12+0.12 2.86+0.08 3.15+0.14 3.43+0.12
50 263+020 346x0.11 6.82+0.10 9.80+0.57
100 3.13+£0.03 3.70+0.56 11.86+0.18 15.07+0.33
150 4.53+0.04 7.19+0.06 2395+0.16 27.95=+0.30
200 8.76 +0.08 10.8+0.15 43.17+0.63 53.79 +0.26

300 31.89 £0.21 41.96+0.18 67.94+0.58 74.61 +0.23

2.2 RF CoCly RETF 2 b m st 5 A4 B 64 i 25 48 3¢

W 3 Fios , N CoCl, 4l b B A2780 il SKOV3
i 24 h, BEE CoCl, W RN , 2 ol 241 i XoF S8 A2 Bt ) ek
YIREAI%, H SKOV3 St S8 A2 B 14 i 245 58 0] i (F=7 842.711,P=
0.000) ; ZEAHIRIME EE CoCL, /R T, SKOV3 2 AL X 5842 B2 14 it
2HAEECE IR ST A2780 21 (50 wmol/L 41 :1=-48.287 ,P=
0.000; 100 wmol/L; ZH t=—263.205, P=0.000; 150 wmol/L £ .
t=—143.305,P=0.000)

&3 7[E CoCl,iRET A2780 F1 SKOV3 4HAaxt L EZRY
2SS ( %,x £5)
Tab.3 Paclitaxel resistant fold of A2780 and SKOV3 cells with
different concentrations of CoCl,( %,x +5 )

CoCl, W SN 1Cy (1 [DESTIR-¢
(pmol/L)  A2780 SKOV3 A2780 SKOV3
0 0.81+0.03  0.88+0.09 - -
50 1.58+0.06 3.64+0.02 196+0.07° 4.14+0.03
100 1.91£0.02 651002 236x0.03" 7.40+0.02

150 7.89+0.05 18.55+0.07 9.84+0.11* 21.08 +0.08

s oa, [l — CoCLYEFET , 5 SKOV3 ZHHIZHAH 1 , P<0.05;—, TG 2
%A

23 RT-PCR M % &5 = & &4 T 2 # 46y HIF -1«
mRNA £ &

WA 1, HET A2780 5 SKOV3 () HIF-1a mRNA AYAH
Kf 2R T4 M (44.43 +2.68)%F1(40.78 +2.24)% ; 1£ 150
wmol/L CoCLEFFRMAE 24 hit = B4 T ,A27805 SKOV3
) HIF- 1o AHXT 23K 5 431 24 (65.18 + 0.57) % F11(82.26 +
1.10)%, 2 FhERAEAY HIF-1a mRNA FEAR 4R A 50 T

T (A2780 4H ;1=-13.098, P=0.000;SKOV3 £ ;1=-28.779, P=
0.000) , H:thr SKOV3 41 il HIF-1oe mRNA 142 35 59 4% %k
(2.04 £ 0.01 B =T A2780 4iifiEg(1.46 + 0.02) (1=-5.573, P=
0.000),

e
—
[
CE T ) GAPDH

230 bp

460 bp bl HIF-1a

1 BEEZSEGTEMAMA HIF-1« mRNA Rik(x+s)
Fig.1 Expression of HIF-1 « mRNA for A2780 and SKOV3 cells

in normoxic and hypoxic conditions ( x £ s )
3 %W

N SR Ry AR B R G = M 2 —
R ALY T B S50 A PR T 91 e B =
(DASHN (ENE SIS RUE R i A N PN = S R e
Ky T BT ARG T 25 5545 i, P BOLET %
JE AR Z B W, B X R AR R UGR Y
A SRR = A R EOL T TR 2 s
FHIOCTE WA B, MR = ZE K5 7 U1 5 40 i
FAE200 wm BRI BE PG Z X, fEZERET,
iR 2 PR SEAZ A REUREPE R I 100 5, = A E
5 e AL A B S AR SR R A DA S, 2 7 T
it S0 0] Kb L 25 A 1 0 A5 O SR T o,
DRI, 40 3 = SRR ) S S X AT 5 g T 245 390
LMl R 25 4% 75 i B oy B A

g 240 = RS ) S R 2 RO, —
ol IR 2 R B AR MR AT = S =, O —Fb
se R H] CoCl, SRl A ialGi Tk i . BT &
FEXT & 5% S0 A5 A A B IE T T A0 M B R R &
SRR R BCEIESE . e FEEERIH] CoCl, Y
W4k B - i 2 R 75 K B (prolyl hydroxylase ,
PHD) ff BN —— i Y BRES , HIF -1 RS A
Ak, TR 52 Me 40098 5 PR )™ ) ——45 5 SE MR P i
X 3 (oxygen—dependant degradation domain,ODD),
FaEAMIN HIF-1a YA, LRI AR T2
L4 RS, HIF- 1o 2 AR B E R A T 7 AR )
— MG T B AT T 2 RS A (R
SR AU, A U0 A — R SR
SRAACE LR RN, A SRR R R , AR
AP A B SRR 2R R B A B G R WS

ARWETER A 2 FfE DLIK) B SR A0 vk A2780
55 SKOV3, Firt A2780 A FEAL SR (A ) i3
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RO E 2R, SKOV3 41 i 77 78 MR 32 44, v T
B S ¥ 1) YA YT IS AR SE g i MTT 35 e AN
[E) Mk CoClL, YEFH T 2 i 40 it X 58 42 B2 1 it 245 4%
B GERR I TE CoCL YR EE/NT 150 wmol/L i %
2 P AR K3 TE B WA HIVE T, T CoCl, ¥R EE KT
200 pmol/L B, 2 F 4 a4 4 B B b (%) 4 e A= K
P ELGE , HHAMGIE S CoCl, 57— A 3
KR, k5 Su U CoCl, T UM ELUm AN MIPE C13K
PG 25 A RIF o 4 SR — 80, DL B ge iR, 7E
N2 A AR R BLBERE CoCl, ¥R BE KT 200
wmol/L , IHEBECoCl, B B X 40t A K i 52 5%
[m1 B 2% B, ZE AR [ B CoCL /E T, SKOV3 4 At Xof
SEAZBEN TR 254545 I I =5 T A2780, X 1] AE 5 41 ifd
AN AP A O BN TE CoCl, 5 240 il = S
ARV 58 v, BT X AN TR] B4 200 O ik R 51 1Y
CoCl, ¥k B S A FHRsHB] , ZEAR AR FH A5, B0 598
SKOV3 4HAERkE: A2780 4RAERE T &) r= i 25 , J&
TR 7 O SR 40 i = AR 2 A A A BRAR ) e

HIF-1a mRNA B3 A & CoCl, 1755 = STt 24
TSR BTy B bR &, ARWE 58 R RT-PCR 19 J5 ¥ %
CoCl, 5 5 1) 2 Ff = 41 25 4 i 1) HIF -1 mRNA
FIRTG AT T , 455 Kk 055 R AH L, 2 Fh
YA HIF-1a mRNA FIRIH] 30, HASKOov3
YAl HIF-1a mRNA 3K & E A2780 41 My 14 fin o
LR S e NN EY ) Sk S G D W W )| L
HE—2DAIESE 2 Fh A B S AZBE R 255 T CoCl, £t
FEYIER HIF-1a mRNA ik, #2258 %H CoCl, 1k
2EE S ST ) AN R = ST 2 A TR (14 i 24 3
FERT, BLLL HIF-1o 09505 AE A T 24 306 2 1) B 22 4
Fro

DL EARSE 260 SR H CoCl, Ak 2735 S 1 1l 2l
VAL R AN LAY i I O R Ot ]
FHIRIHEE CoCl, 75 B AN ] DI SE 93 40 A% 7 A= g
RPN R)  SCEEAR e S 00 T B R A Y 4 A
RY A JE SE 0 ) it 25585 5 g o, Rl DR B 2 Fb
Y1 it 2 TS [R) 19 32 A S = AR 2594, i SRR
PR ) s A 3 ) A P LR R R = AR
P v HOGHE T 259 1 SRR 020 X $ e O L e b
SRR HA B I IR L

Z % x #
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