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Cisplatin-resistance increases proliferation, invasion and migration of ovarian
cancer OVCAR-3 cells

WANG Dan, HUI Ning ( Department of Gynecology and Obstetrics, Changhai Hospital, Second Military Medical Universi-
ty, Shanghai 200433, China )

[ Abstract ] Objective: To investigate the differences in biological behavior between cisplatin-sensitive ( OVCAR-3
cells ) and cisplatin-resistant human ovarian cancer cells ( OVCAR-3/CDDP cells ), and to explore the possible mecha-
nisms. Methods: OVCAR-3 and OVCAR-3/CDDP cells in logarithmic phase were collected, their proliferation were as-
sessed by soft agar colony formation assay, their in vitro and in vivo invasion and migration abilities were measured by
Transwell chamber assay, anoikis assay and subcutaneous transplanted-tumor formation assay in nude mice, and the ex-
pressions of MMP-2 and MMP-9 in transplanted tumor tissues were examined by immunohistochemical assay. Results:
Colony formation rate of OVCAR-3/CDDP cells was significantly increased compared with OVCAR-3 cells ([ 0. 66% =+
0.09% Juvs[0.31% +0.07% ], P<0.05). Compared with OVCAR-3 cells, OVCAR-3/CDDP cells had significantly
higher migration capability ([233.1+8.5]ws[167.4+5.9], P<0.01) and invasive capability ( [143.6 9.1 ] vs
[95.8+6.2 ], P<0.01). OVCAR-3/CDDP cells tended to aggregate and their apoptosis index was decreased compared
with that OVCAR-3 cells ([ 7.78 +1.32 1% vs [ 15.41 +1.26 1% , P <0.01 ). The expressions of MMP-2 and MMP-9
in transplanted tumor tissues of OVCAR-3/CDDP cell group were up-regulated compared with those of OVCAR-3 cell
group ( P <0.05 ). Conclusion: The proliferation, anti-anoikis, invasion and migration abilities of cisplatin-resistant
OVCAR-3/CDDP cells are greatly increased, which might be related with the up-regulation of MMP-2 and MMP-9.
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Fig. 1 Migration and invasion abilities of OVCAR-3
and OVCAR-3/CDDP cells( x200 )
A,B: Migration assay; C,D: Invasion assay;
E: Migration and invasion were quantified

**P<0.01 vs OVCAR-3 cells
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Fig.2 Anti-anoikis ability of OVCAR-3/CDDP

cells was increased
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Fig. 3 CDDP resistant promoted tumor formation
and metastasis of OVCAR-3 cells
A': Tumor implanted by OVCAR-3 cells; B: Tumor
implanted by CDDP-resistant OVCAR-3/CDDP cells
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Fig. 4 Increased expressions of MMP-2 and
MMP-9 in OVCAR-3/CDDP cell-transplanted
tumor tissues( S-P, x400 )

it i

5P BL9m R R AR AR M th . T R
B BT REF 00,5 AFAEAE R 30% ~50%
ZIE]EST AR YR 2 00 A 5 B e 5 ) O S0 R
AAF RIS SRR R 2 . BEAE X O 0 22 25T 25
1R T IE 2 2 0 FF AT 1Y (B 5 ] e AR AE
SR OCIR , 4 A 22 (] 19 PN R B 2R I B8 X MR R
7 B RN T

BT RR S IR B T TV 1 S B RS0 ek 93 248 L A A PN
B = A A A PREE , TR I fieh 8 240 e 1 i Jgd
ALY, OVCAR-3/CDDP 4 il 78 #X B g L Wi i)
£R75 5 OVCAR-3 40U 2, W] 25 OVCAR-3/
CDDP 4 i (1) 34 58 BE 147 Fr B4 o

P BLYH TR 12 b 20 B S I I R
FIEERS IR e 2 IR Al b 26 SOE T M V& 1
IR 240 B 2 T B A AN G B TR R ARSI R
L, 2540 i kk OVCAR-3/CDDP ELA B 3 (14 2k
FT BT, B S 71 T ok, X /& OVCAR-3/CD-
DP 4 7E 4 B T R I L . A, Tran-
swell SCHG 25 S 7R, i 25 OVCAR-3/CDDP 4 i 11
1228 R e 1B EA OVCAR-3 20 i B . 18458, it
2545 R T Bl AR T 4 e ] R i I 43 B 45 g 2
S, (i 2 FiRd A B e s , e 208 UM e %

TR IR S A = — A 2 2 LRI AR,
MM RE R extracellular matrix, ECM ) ) J& i 12 H
h EE B B, 2 B S R i R B 1 B R
FRL0NT i A T B P T matrix metalloproteinase,,
MMP )25 5 UM 9 25 1 7K i il , P A7 20 I i 24
AL, 5 e A R e A rh S B IR RE T Y
g A 5, MMP-2 F MMP-9 & MMP 5% ji% (1) 85 52
B, R ek 5 U0 SR A G A (R 28 R R 4
Tl K & e o W R g & R, T 2
OVCAR-3/CDDP 41 fifd 2 5 1 28 A= KR A, i S A
OVCAR-3 I 2 5 5L R i Fh 22 4 /R it 25
OVCAR-3/CDDP #i ffl A 0158 R 22551, 5§ i
HE, AL R I, 25 OVCAR-3/CDDP 4 i
AR 41 41 h MMP-2 F1 MMP-9 (17K F- 34 & 3 I
Fh AR AT 25, A i i MMP-2 Fil MMP-
9 MR, B R T bR A0 B AR 2R AR T . X SRR
O EIE R R BT RO B2 AT AR AN Y
Bl 5L R S A IR — 3

25 FRTiR, 5 OVCAR-3 40 g LL %5, OVCAR-3/
CDDP 4R AP ¢ AT B R A A, FE R IAE
JE BRI AR R 2B R R e 1 K sUR e 18



174 -

Fp R A iRy 27,2011 4R 4 H,18(2)

A I S, 25 AR AR S T R 4 P T 2 RN R
AJE— DL, B Z BIN] REAAEE KR
LA TR SR T M 2 25 25 512 28 5B A G
WL, B8 28— e (A S DR e H
AT R 2 W Z IR, NI, R £
2t 25 TR 28 6 7% 22 0] 1) 50 R I8 A i itk — 20 i F
ﬁio AN, MMP-2 1 MMP-9 75 22 i P 5 95512

FEPRTT BT A5, Sk DI 5L 9 T 247 396 6 RS B0G
ﬁﬂ?iﬁa&a\%ﬁi@m

[ & % 3 & ]|

[1] Lin H, Changchien CC. Management of relapsed / refractory epi-
thelial ovarian cancer: Current standards and novel approaches
[ J]. Taiwan J Obstet Gynecol, 2007, 46( 4 ): 379-388.

[2] Ozols RF, Bundy BN, Greer BE, et al. Phase Il trial of carbopl-
atin and paclitaxel compared with cisplatin and paclitaxel in pa-
tients with optimally resected stage Il ovarian cancer: A gyneco-
logic oncology group study [ J . J Clin Oncol, 2003, 21( 17 ):
319-342.

[3] FFF, BT, RAR. e VEIREER R 250 5% 57 5L
AR IR A TR 24 [ ], 3 BRI, 2008, 29(4):
395-398.

[4] Frisch SM, Francis H. Disruption of epithelial cell-matrix interac-
tions induces apoptosis [ J ]. J Cell Biol, 1994, 124( 4 ): 619-
626.

[5] Frisch SM, Screaton RA. Anoikis mechanisms [ J ]. Curr Opin
Cell Biol, 2001, 13 (5): 555-562.

[6] Rak J, Mitsuhashi Y, Erdos V, et al. Massive programmed cell
death in intestinal epithelial cells induced by three-dimensional
growth conditions: Suppression by expression of a mutant c-H-ras
oncogene [ ] . J Cell Biol, 1995, 131 (6 Pt 1): 1587-1598.

[7] Zhu Z, Sanchez-Sweatman O, Huang X, et al. Anoikis and meta-
static potential of cloudman S91 melanoma cells [ J ]. Cancer Res,
2001, 61(4): 1707-1716.

[8] Jemal A, Siegel R, Ward E, et al. Cancer statistics, 2009 [ J J.
CA Cancer J Clin, 2009, 59( 4 ): 225-249.

[9] Parkin DM, Bray F, Ferlay J, et al. Global cancer statistics,
2002 [ J ]. CA Cancer J Clin, 2005, 55(2): 74-108.

[ 10 ] Stack MS, Ellerbroek SM, Fishman DA. The role of proteolytic en-
zymes in the pathology of epithelial ovarian carcinoma [ J ]. Int J
Oncol, 1998, 12(3): 569-576.

[11] Egeblad M, Werb Z. New functions for the matrix metalloproteinas-

es in cancer progression [ J ]. Nat Rev Cancer, 2002, 2( 3 ): 161-
174.

[ 12 ] Lutgendorf SK, Lamkin DM, Jennings NB, et al. Biobehavioral
influences on matrix metalloproteinase expression in ovarian carci-
noma[ J J. Clin Cancer Res, 2008, 14( 21 ): 6839-6846.

[ 13 ] Stettner R, Bogusiewica M, Rechberger T. Matrix metalloprotein-
ases and their inhibitors in ovarian cancer progression-diagnostic
and therapeutic implications [ J . Ginekol Pol, 2009, 80( 1 ): 47-
53.

[ 14 ] Kenny HA, Lengyel E. MMP-2 fuctions as an early response pro-
tein in ovarian cancer metastasis [ J ]. Cell Cycle, 2009, 8( 5 ):
683-688.

[15] Alshenawy HA. Immunohistochemical expression of epidermal
growth fator receptor, E-cadherin, and matrixproteinase-9 in ovari-
an epithelial cancer and relation to patient deaths [ J ]. Ann Diagn
Pathol, 2010,14( 6 ): 387-395.

[ 16 ] Davidson B, Reich R, Trope CG, et al. New determinates of dis-
ease progression and outcome in metastatic ovarian carcinoma [ J ].
Histol Histopathol, 2010, 25( 12 ): 1591-1609.

[ 17 ] De Larco JE, Wueatz BR, Manivel JC, et al. Progression and en-
hancement of metastatic potential after exposure of tumor cells to
chemotherapeutic agents [ J]. Cancer Res, 2001, 1(7): 2857-
2861.

[18] Yang JM, Xu Z, Wu H, et al. Overexpression of extracellular ma-
trix metalloproteinase inducer in multidrug resistant cancer cells
[ 7] Mol Cancer Res, 2003, 1( 6 ): 420427.

[ 19 ] Nair S, Vadlamudi RK. Emerging significance of ER-coregulator
PELP1 /MNAR in cancer [ J ]. Histol Histopathol, 2007, 22( 1 ):
91-96.

[20 ] Chen H, Hao J, Wang L, et al. Coexpression of invasive markers
( uPA, CD44 ) and multiple drug-resistance proteins ( MDRI,
MRP2 ) is correlated with epithelial ovarian cancer progression
[ J]. BrJ Cancer, 2009, 101( 3 ): 432440.

[ 21 ] DIncalci M, Steward WP, Gescher AJ. Use of cancer chemo pre-
ventive physiochemicals as antineoplastic agents [ J ]. Lancet On-
col, 2005, 6( 11 ): 899-904.

[ 22 ] Kimura K, Nakano T, Park YB, et al. Establishment of human os-
teosarcoma cell lines with high metastatic potential to lungs and
their utilities for therapeutic studies on metastatic osteosarcoma
[ J]. Clin Exp Metastasis, 2002, 19( 6 ): 477-485.

[WFBEH] 2011 -02-20 [EEBA%] 2011 -03-30

[AxHmE] £ =

b B bR R e Y ok

ﬁ%‘%‘%‘%%%%ﬁ

2 WRISUEC & IS UIRART

QR Ko, o, Koy P, R, Ry oo P, T, R, o, o, R, R, o, Koy P, R, Ry Ry P, R, R, o, o, R, R, ey Koy P, R, Ry Ry o, R, R, o, o, P, R, Fee Ry R D

VR R S I A e e I A e e A e e e S Eal I e Sl Eal I e Sl e I Tl S e e e Sl e e e Sl e e e e A O

ke, S, s o, K, K, s T



