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WA ONERE, $4bb, MiEOH»SB 7
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ZERWET L, VAT TF VPN L R B e
BHY, TOL)BAMERELT, IF b
¥ Y LH/hCG B &L RN T IGF- 12 L THET
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BERBZSTVWENEIPRF L., YATIF
oM zEmL, 7R =202 Y 5%
ELISA B2 W THRET 5 &, &Mk A2780T
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5. Bel2,Bax [ L Cid€ / 7 u—F Lk
(DAKO) B X 08K Y # 1 — F VHifk (N-20, Santa-
Cruz) & Ji 72, BHOF# & OB logrank
test & FIWVTHENT L7, SO, B8 ph3E AR
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BRI e, RIAFEDLHD Lo T
A= ZWHKE Y Belx OB AT I F ¥
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A SR A8HE I TV 3T h oMbk MR O #ED,
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12, Bax BB Y A4 VAL X0, BRI B R R &
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BB HHED D, ANRBOMEIT L - TRHli L
72l Ah, VAT TF VEZWMKTIE, Bax BB Y
AW AHBMMBIZ XL 5 TY AT 5T 7 BELHIZ
FEWBH R R %2 RO 2 (X6). — 4, A2780/
cDDP X, FMLEBOY AT S F v BEHMHE T
LA LRI R 2RO BN o72h, Bax BH Y
AV A BB T, RSEMERISE VR R) R
2AD, T, VATIFVEBaxFEHIA VA
FORBRETETORHSRZRDZ. YLD
ZEhn, VAT 5T iRk A2780/cDDP Tl
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invivo TORIHE | X— V= A% T2, JPEEM
8 A2780% A L, BE%5 25 A4 bram (2414 5
IIACHBTHHIZVAS STV, Bax BH Y 4
VAR, IWEEMAGDETHRELLES
5, #1 H#, U TY AT 5F VI
AR, Bax ZBLY A4 V2 BB & & 1I2850% D JE
BREWHNREZ RO, T2, VATITF L
Bax JHl7 A WA # A GO THRE L2 TiX
S OICE LIS IR R 2 3D, JEIE O
N RBOTMES B 72 BE, T2, BB
AR ST 5 38R, oMk ToR I
KIERTHHD, Bax BBL7TF )94 VAL B
R FIHPEIL invivo TOHR 2 WM RO 5
iz, B, ZORSETIIBET THL > LE
YER R ARIEIZFED T e,

4, PRENHIIL D 7R b — > 2 AR (2) —4)
R

F—DWERTH->TDH, HWMORERBEIIE-T
HIHRANI N 3 2 R 5 TL B REPEICE
LCTha L7z, fafifiaix, Misrossssh
Rz 2T TeBH, RENT, ¥4 44 >,
RIVEVEFEOHIE, WML sTolEYy

FhVERYIDBIEDVHONTVE, ZDLEH %
WY TFVBHEET DL, B L) 78
P=Y AR 2D, ARSI AMET
THEEZOLN, M, ThEELTHRY By
TR, HTIREAIRZ D U T 5 W REME % 2
bhb, ZOLHIRHETELT, H#L2IE, FT,
BMEARVE Y LHICEH L. LHIZS T XE
BREZH LT 523, Rit, LH 238k ke o 7
RE—=V2Z2PHITHLIL 5T, HEOHER
WG T AREMEI RIS TVEY, 41T, 2
DIHDOT K= AP ICER L, IEE
W LTHRBL TV LW 2# 27, BRI
FNVEYLIH EMEETF FIrE Y neG & i,
HWDOZHEAKTH 5, LH/hCG ZEMEIZHE LT
ML NTERIZEZ T > THB DY, invitro O FEE
T, LHO»HHIZYITYEF ¥ F hCG ZHW
T, COZHFERENT D7 FVRHEH LI
a) JUHIEIZBIT S LH/hCG ZBHRO R« )
RO LH K3 5 OS2 a5 72012,
BRI BT 5 LH/hCG ZBAED R I % Wat
L7z, Stk 2 O TR RS 2
&, ISR DOKIT0% DIEB TSI RIEL 7
B BDH7(H7). KIZRT-PCR %2 \WT LH
/hCG ZHARD mRNA OFRBL2 KT 2 L, Lk
TR D P UL EOJEBI TRBLED SNl
(7). & 51T, JERMILKRIE, LH/hCG 2%
HEBGEO L DL, BHEOL DL HRD SN,
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i/ {LDNA

mE CDDp  CDDP
+hCG

B8 hCG AFRHEMEHILO 7R b — ¥ RN ] T ¢

Db, SHRERBED OVCAR-3, BYED SK-OV-
3% W TR DI %47 - 72,

b) I TS hCG DWE—AFICT AT 5
F VYT R b — Y ZAOH 1 LIz, LH/
hCG ZAEEEMERE OVCAR-3IZBWT, hCG DB
RETEACH T A BB E Brd-U T v 4 20T
B U7z, AR RER RIEA S NG -
720 R, TR =V AT B EBERE L.
LH/hCG 2D OVCAR-3IZ, Y AT FF ¥~
BERMTHETRN = ADHE SN0, VA
TI5FrEEBITNCGEMRASLE, TRV A
IS 2Bl s 7z (18). -+, LH/hCG 5278
WEEYE O SK-OV3TIZFRARIZ hCG ZHM L TH

LH/hCGR B A0 Rz i
(SK-OV-3)

myE CDpp CDDP
+hCG

TR b= ZAOHHBRIEA ST (KS), 2D
25 hCG IZZDZFERENLT, VAT T F
FEET RNV AEZHH LB EEZ S
72,

c) LH/hCG Z# AR PEIE B OVCAR3IZB »
ChCG 25FFET HMBNTY 7+ N 1 22T, 20
hCG DT A=Y AWHEHEH Z b 726 T 2 AH =
A LT SIS 572912, hCG 2%, 7R b—
Y AMHEKF ORI EAIE L0 L) AL
7z. OVCAR-3Z hCG Z &I L 72%%, Northern blot
#:2°TC Bel-2, Bax, B & U ERHF IGF-1 (insulin-
like growth factor-1) ® mRNA S & i L 72 &
Z 5, Bel2, Bax I3 A B REALIZRD Lo 72

-
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control 4 8 24 48 72(h)

Bcl-2 -6.0kb
Bax -1.5kb
IGF-1 - 2.0kb
G3PDH -1.3kb

K9 hCGIRMIZE 27K b—3 2K FOFB
%At

1GF-15

. o n LHAKG
RSB :

K10 LH/hCG B LU IGF-1Z X % 7 & b — ¥ Z #i
oy

P, IGF1ORBRAEBICLALEY. Thbb,
hCG X IGF-1ORHFEE N LT R~V A %
PHL T2 RS E 2 S/ (R9). RT-PCR
BIZ X 5 TOVCARBIZIGF- 1% Ak % H 5 H L
TV enn, IGF-1EEDZAEKITHEAL,
BRNOFOY v FF—LRAL Lo THED
EHERBBILTA2Z 81285 TC, 7EFM=Y 2
H Y 7 FNEREL TSRS E Z b,
d) EEI ST 5 IGF-10 3% VAT S F
YHEET R - A0 L F 2T, IGF-1HA&
PHESEMB O T E =Y 22T 52 ED
ME L VAT TF UL EHIZ10uM D IGF-
12BNl A, VATSF VB THRD BN
o7 RN —=Y AFFEHITRAY L, Sy RAT7S
F B TRA U 72 AR 0L IGF- LIS & b
ML, T4bb, IGF-1HKS - 7954 &~
NG 7G4 VIIRERO T R b — ¥ A E
LIEFEY T FNTHALEEZ NI (N10).

5. BRI~ TR D — Y ZAFHBIZ X BB
DR (2) =Y AT DB

MM laiks1% 8 &
W * p<0.05
3

CDDP I S
hCG I

PUGF-1Z % kpitk I

11 B IGF-1ZA B RFURD 7 b — & 2 )
;F\A

1GF-1

YRS HF . POGE/PDGE-R
2 EGF/EGF-R

c-erb3-2

12 PI3FF—H¥12X %7 H b — 2 ¥

IGFADSPHIE DT R b— Y A& ET 544
STFNTHBEETIIE, IhETuyr$s
EWCED TRV AZH/FEL, PATFTFV
ORZ BT E B RELND 0, Rat %2475 72,

a) IGFR-MEHO 72y 7k B Y AT SF vk
BHETRP— Y ZAONE T, IGF- 1284w
T ARG T H T, SHERL XV TIGF-10
HEZ 7y 2 L7, YA79F L EHIThCG
EMZBEYRATTF ViFEET R b= 213
flEhsh, TRIZE S, IGRIZAKRIIHT 5
PRIPUAZB/INT AL, TRV APEFES
7= (¥11).
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13 7RM—VRFEEE B L0 T IR

RIZIGF-1OT v F X Y ARNAKBT 5/ v
ANZAZHOCIGF-1OBHEL RV IELT &
XD, ZOERE TR Y 235 L, PLIGF-1%%
PR IR & FIRRIS, hCG & o Th b 8N
TR b= AR R RS R, TRV X
VHFE SN, Thbb, IGF-1O/EH %2 #fl§
HIEWZED, YRTIFTFVIIHT HIEZME R
MTE A HEE AR S T,

b) IGF-I/EHI~ DI > 7 F )V (PI3F F —
B)YDEE IGF-LEEDOZHERENL TS EEFE
LHBALY 7T VIS L TwA I EAHLNT
WAHA, A TH, posphatidyl inositol 3F F —£
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Abstract

The objective of this study is to clarify the association between the intracellular apoptotic signaling and
the cytotoxic/therapeutic effect of cisplatin in ovarian cancer. Then, according to the findings obtained,
we tried to develop a new strategy to manage cisplatin-resistant ovarian cancer.

Firstly, the influence of apoptosis on the effect of cisplatin is examined. Treatment with cisplatin in
cisplatin-sensitive ovarian cancer cell line A2780 markedly induced apoptosis, which was detected both by
morphological examination as well as quantification of apoptosis using cell death ELISA method or meas-
urement of caspase 3 activity. In contrast, cisplatin in the same dose did not induce significant apoptosis in
cisplatin-resistant SK-OV-3 cell line. In addition, an inhibitor of caspase 3, Ac-DEVD-CHO, reduced the cy-
totoxity of cisplatin, suggesting that the effect of cisplatin is closely linked to the induction of apoptosis in
ovarian cancer cells.

Secondly, the role of pro-apoptotic Bax protein in the development of cisplatin-resistance of ovarian can-
cer was investigated. Immunohistochemical analysis revealed that decreased expression of Bax protein
correlated with poor prognosis of patient with ovarian cancer. In vitro, Bax expression was attenuated in
cisplatin-resistant ovarian cancers, A2780/cDDP and SK-OV-3, compared with cisplatin sensitive A2780.
These findings suggest that the disturbance in pro-apoptotic signaling through Bax play an inportant role in
the development of cisplatin-resistance. Accordingly, we tried to induce Bax protein in ovarian cancer cells
using recombinant adenovirus which highly express the Bax protein. The pro-apoptotic effect of Bax in-
duction was similarly intensive either in A2780 or A2780/cDDP, while it was minimum in SK-OV-3. Prelimi-
narily, adenovirus-mediated transfer of the Bax gene into human ovarian xenografts showed suppressive
effect on tumor growth. Therefore, adenovirus-mediated introduction of Bax may be a useful tool to man-
age a part of cisplatin-resistant ovarian cancer.

Thirdly, the influence of gonadotropins, luteinizing hormone (LH) and human chorionic gonadotropin
(hCG), on the apoptosis of ovarian cancer was examined. More than a half of ovarian cancer specimens
expressed LH/hCG receptor. hCG treatment markedly reduced cisplatin-induced apoptosis in LH/hCG
receptor-positive ovarian cancer cell line, OVCAR-3, and induced insulin-like growth factor 1 (IGF-1) ex-
pression. IGF-1 also inhibited cisplatin-induced apoptosis and a neutralizing antibody to IGF-1 receptor re-
stored apoptosis in OVCAR-3, suggesting that IGF-1 mediates anti-apoptotic signaling from hCG. Wortman-
nin, an inhibitor of phosphatidyl inositol 3 kinase (PI3K) , blocked the anti-apoptotic effect of IGF-1 to re-
store the cisplatin-induced apoptosis. This indicates that specific phosphorylation signal is related to
cisplatin-sensitivity/resistance of ovarian cancer.

In conclusion, both the intrinsic disturbance of intracellular apoptosis signal including Bax and the pres-
ence of anti-apoptotic extrinsic factors such as IGF-1 may cause the resistance to chemotherapy in ovarian
cancer. Consequently, to regulate apoptosis-related gene and to facilitate apoptosis by the methods includ-
ing adenovirus-mediated gene therapy may be a hopeful strategy to overcome drug-resistance.
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