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R VRN B S & XV o KE FREHkE b
R VEALRR & B E AR OB A S %2 B EE TH
bo FREVIEERGORCERLESEHINZLD
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AR T 2O TH b, T2, LK
PEIPEE I, WARHEBETIIERO 12 59°,
ZHORFHRCHERATIIFEHTH LY .

R PR B N R B E RO AT E AL
T, JERPENLBICIE, 2R 0EITL TSI E
ML L, RPEROER L, IV o T
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WEDPFHEET FRIEIP L DARTH - 720 19804
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protein-coupled receptor signaling system' ®4%-¥-
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I. endostatin

endostatin (&~ 7 A ML PR B35l B 55 22 13 2
LRI SN2 mEF EHEFERFT, XVINA I F —
7o CEKuNHHEKT BH20kDad ¥y v 87 TH
% (Fig.1) ", endostatin IZ & bIfiLiEF B & OHL

A B
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Fig.1.Purification of an inhibitor of endothelial
proliferation(endostatin)from EOMA-conditioned
media. A: SDS-PAGE,B: Schematic location
of endostatin in relation to collegen XVIl
(quoted from reference 14).

P TOLRE SN TWT, MAEHAIHIEHE bR
EINTWBESY 22T, FREINEEB X IE
HINHAZ BT % endostatin mRNA FEHUZ DWW T Be-
microglobulin Z N EM: 2 ~ s —)v & 3% RT-PCR
#iro72 (Fig.2) o

endostatin - mRNA (Z1EH I HI I L < k2%

Endostatinp -172bp

B2-MG » - 120 bp

1 2 3 4

Fig.2.Representative endostatin gene expres-
sion by RT-PCR(Lanes 1 and 2 ;normal ovary,
Lanes 3 and 4 ; ovarian cancer)(quoted from
reference 10).

JIEIE CORBANPEEICEHME TH > 72 endostatin
mRNA FE 3 & B IR B2 R & o BT, B
IRAEFTH] B & O 0 FAR R D FRAFRE S O A M & D]
WCZENENABELRHEDRD L7z, BRiREO4E
i, MRS, MRS SLE L OBICIZAE
XEBOLN oz (Tablel). F 72, FHEEHMIM
(&2 -120% H (median ; 247 H) T, BEAELER
I3 endostatin - mRNA ZEH O E W EEAERAFEIZ HLER
L C univariate Cox regression analysis T3 &2
%2> 7z (Table2, Fig. 3) - & 5|2 univariate Cox re-
gression analysis CTIXEFRRAEITI, # B FATIRF DK
MR OFBESA RIS THRISHE L (Table2).
endostatin  mRNA 563, IR AEITHI, ) 0] T4 kg
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Table 1 Clinicopathological features and endostatin gene expression
(quoted from reference 10)

Clinicopathological features Endostatin gene expression P value
median (range)

Age at the time of diagnosis 0.984
<50 (n=26) 0.13(0.02-0.83)
>50 (n=238) 0.14(0.03-1.11)

FIGO stage 0.009
[—1(n=28) 0.10(0.02-0. 60)
II—V (n=36) 0.17(0.04-1.11)

Residual disease 0. 005
= 2cm(n=42) 0.10(0.02-1.04)
>2cm(n=22) 0.22(0.04-1.11)

Histological subtype 0.879
serous (n = 27) .16(0.03-1.04)
mucinous (n=18) .10(0.02-1.11)
endometrioid (n =13) .14(0.04-0.83)
clear cell(n=4) .06(0.03-0. 60)

Histological grade 0.335
low malignant potential (n=7) .10(0.03-0.22)
well differentiated (n=13) .16(0.05-0. 60)
moderately differentiated (n=24) 14(0.04-0. 83)
poorly differentiated (n = 20) .16(0.02-1.11)

O O O O

o o o o

Table 2 The results of univariate Cox regression analysis
(quoted from reference 10)

Valuables Hazard ratio 95%confidence P value
interval

Age at the time of diagnosis

=<50(n=26) referent

>50(n=38) 1.70 0.55-6. 28 0. 366
FIGO stage

[—II(n=28) referent

IV (n = 36) 12.53 2.51-227. 34 0. 0006
Residual disease

< 2cm(n=42) referent

>2cm(n=22) 6.45 2.06-24. 14 0.001
Histological subtype

serous (n =27) referent

others (n=37) 1.30 0.46-3.94 0.621
Histological grade

others (n=144) referent

poorly (n=20) 2.56 0.87-7.54 0. 086
Endostatin gene expression

<0.14(n=32) referent

=0.14(n=32) 3.03 1.03-10.95 0. 044
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—©~ eadostatin gene expression <0.14 (n=32)
] P=0.044
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20 40 60 80 100 120
Months after surgery
Fig.3.Comparison of survival between groups

140

with high endostatin gene expression(equal to or

greater than the median)and groups with low endostatin gene expression(less than the median)ac-
cording to univariate Cox regression analysis(quoted from reference 10).

DFAFNES; % A & L 72 multivariate Cox regres-
sion analysis TlZ, ERRMETIORIMA L 72714

KT THo7z (Table3)o F 7z, b VEINEIEBE
IML3% ¥ @ endostatin L XV & 1= Jz PE 5P B B %,

Table 3 The results of multivariate Cox regression analysis

(quoted from reference 10)

Valuables Hazard ratio 95%confidence P value
interval

FIGO stage

I-II(n=26) referent

I - IV(n=38) 6.81 1.10-132.53 0.038
Residual disease

< 2cm(n=42) referent

>2cm(n=22) 2.99 0.89-12.16 0.076
Endostatin gene expression

<0.14(n=32) referent

=0.14(n=32) 1.28 0.41-4.90 0.683

control # Cilll € L, Ii{#% endostatin ft27. 7ng/ml (>

2SD above the control mean) % cut off fli& L
7oL 2%, i endostatin fif 13 oD A 5 P24 G [A]
FEHBRLT, My L-FHRETFTHS I LHVHH
L7z,

—REE R OIEARIE, b LATHTIC & 5 R
TSR INTRWIGEICIE, 2L 252 R
AT L T ORI TH 5, LA L%
5, BEYBLPICEbNIGEIZTHHTE,
R L L CHET 2 EMICEBT 2 2 L I3MT
WY BIERBRICBWTIIR X R EEEOELE
NS B O - RN T2 L) €T
WMIZT TSR TWAEY . 2O X)) BRI
W, OReilly et al. ™ 13EFHEILRREIREIE O
BHELZWHT 2WEETWT ALY, 20
W EREZWZTOWLOTEEVR LB TWY

T, #DO—D27%%endostatin THs & LTWw5b, LFE
PEIRHIE CIXJE S HIZ B 1T 5 endostatink mRNA @
5B, L% endostatin D EEA T & WAHE T 5
ECHIBR L 7217 o 1 R Pk 0 B (At o S i L HE X
THBMIUERISZ R T VW L s, PR OREHE
HITEH T R Y BEES BB ARy & il L2 Cd % 6

AT X ) JEIEH D S 5 SN TV 2R B
BAGE - ERIIEIME, 72 & Z2 X endostain 2STH T
5 EIZED, UNMIFEL TV ED 5 Vi
FRATIESS (9 B A2, FEASESE S % Wl HE
P+ FITEZOND, Lzdo T, BIEHETD en-
dostatin mRNA FHA5E v, & %\ IZE endosta-
tin fEASEE %2 7R 9 B R PEIR B 1SR L T, TR
19 e 55 B B AR & paclitaxel & carboplatin (2 & % % f#
B AALEHEEICIN 2T, endostatin & W72 B 1L
FRE AT ALENRH L EBbN D, £, J
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II. endostatin & G-protein-coupled receptor

R IH EE T CTH 5 Kiss - 1@z T oI
coding ENTWASMAD 7 I J A 5 7 5 pep
tide, metastin (Fig.4) * i, G-protein-coupled
receptor (AXOR12) O WK ligand TdH % 2 & 23

signai peptide
Kp-145 (] - ), 15:4 kDa
Kp-54, Metastin 5.9 kDa
Kp-14 1.7 kDa
Kp-13 16kDa
Kp-10 1.3 kDa

Fig.4.Kiss-1 sequence and cleavage products
resulting in various kisspeptins
(quoted from reference 22).

AXORI12

N -

TN RN 45, 5767, 2007

RIS E 2> TEY , In vitro TOMRETIX
metastin, AXOR12 & %8 Bl 9 i iz o> il i 55 22,
AL, BEB X OHEE TR L™ ¥, in vivo T
DIFTlZ metastin, AXORI2D & 3BILH Dk
P EBEST 2 L MESNTETNES T,
B, HRBRES , Y, BEY &, BEbEY
7 £ B W T metastin B X O AXOR12D mRNA %
H ik, THEOBMEIZOWTHE L 22FEr T
H TV T, metastin B X OV AXORI12D & 56 3 &
better prognosis D FEENIRHEINTW5DH, £
T, LEREPEUIEIEIC BT % metastin B & Y AXOR
120 PEETRA, human GAPDH % WFEtEa ~ t
— )V & 3 5 realtime quantitative RT-PCR % w72
mRNA B Z MG L, B8, e L opEC
DWTHET L2

In situ hybridization (2 & V) metastin, AXOR12{Z
R CREAEINTVWDE Z DML (Fig.5),
metastin, AXOR12® mRNA BB L T, ThZ
N median value % cutoff fii & L TIKEH, &%
W3- 2h, MBEBOHRBIZ-FTRO 5Nz

Fig.5.Localization of analysis of metastin and a G-protein-coupled receptor(AXOR 12)in a section of
clear cell carcinoma by in situ hybridization. Metastin(A,original x 400)and AXOR 12(C,original x 400)
mRNA-expressing cells are found in the epithelial ovarian carcinoma cells,respectively. In metastin(B,
original x400)and AXOR 12(D,original x 400)sense-control hybridization,only background color with no
distinct is observed,respectively(quoted from reference 13).

(kappa statistic ; 0. 74) o Wi 815 F-FE B & AR P
R ORIE X Table 4 (IZ/R ) T, MiEE D
VW B FAT R D FRAT IR 357 O A5 1 & A RASAHBI L 720
—F, FHREWHMMIE4 -19647 H (median ; 36.5
s H) C, univariate Cox regression analysis Tl
RFEAF 1L AXORI2 mRNA F8H 0 &5\ #E 23K

WHRIZH L TH EIZE A > 72 (Tableb, Fig. 6a)
¥ 512 metastin, AXOR12 mRNA ZHIATE 125
WIAICTHREIFTH S Z & B HB L7z (Tables,
Fig. 6b, ¢c)o L2*L 7% A%5, multivariate Cox regres-
sion analysis Tid metastin, AXOR12mRNA 53
WAL L 72 VT L3 D 157 A > 72 (Table 6),



VEX Dy, ERMEINEREIZ B\ T, metastin/AXOR
12 signaling system (X invasive phenotype ®#ii]
R LTV B R AR S M7z, metastin 1d &
MEa#ECREICEE SN, MR T O R EE X IELT
PRI R U Ciom 128 <, BRBRIC B W CHE LA
PERERE, O F 1 I syncytiotrophoblast @ A~ D
2 R IHo T b EEZLRTY
5%, D%, JE#TIX metastin/AXOR12  signal-
ing system 25 ¥ it L T \» % 72 ¥, syncytiotro-
phoblast [& 7= @WIZRFIIZIZRZE 3 555, &
AL IR )R L CEBERZ T2 2100w E
22 S 5,4 1%, metastin/AXOR12  signaling sys-
tem O FEM 2 BB S i, JEEIf % 4
—7y e L7 B BRI BE BRI
BEIFEE NS,

. 5%

R PEIRELIEIZ BT 5 endostatin BHOFHEAD
5. 2R, S 512 metastin/AXOR12  signal-
ing system OHEHE - A - FEBANOZE O A
HShERolze WTFIIZLTYH, 5%, B
& % 17\, endostatin & UF metastin/AXOR12 sig-
naling system Z 9 & U7z ERZVEINERE 2R3 %
Bz e FREERGER OIS LETH L L b
%o

Table 4 Clinicopathological features and each gene expression

(quoted from reference 13)

Clinicopathological features

metastin gene expression
median (range)

Age at the time of diagnosis

<56 (n=236)
=56 (n=40)
FIGO stage
I-1I(n=37)
M -IV(n=39)
Residual disease
negative (n =43)
positive (n = 33)
Histological subtype
serous (n = 39)
mucinous (n=18)
endometrioid (n = 10)
clear cell(n=28)

Histological grade

well differentiated (n=46)
moderately differentiated (n=14)
poorly differentiated (n=7)

unclassified (n=9)

0.119(0.001-5. 689)
0.021(0.001-13.566)

0.071(0.001-13.566)
0.021(0.001-5. 689)

0.097 (0. 001-13.566)
0.010(0.001-5. 689)

0.014(0.001-3. 424)
0.160(0.001-5. 689)
0.073(0.001-3. 256)
0.139(0.003-13.566)

0. 054 (0. 001-5. 689)
0.009(0.001-1.963)
0.003(0.001-0.049)
0.133(0.003-13.566)

P value AXOR 12 gene expression P value

median (range)

0.0058 0.1069
5. 683 (0. 054-32. 309)
3.205(0.011-36.116)

0. 0539 0.1279
4.529(0.133- 33.588)
3.056(0.011-36.116)

0. 0084 0.0148
4.853(0.133-36.116)
2.560(0.011-25.007)

0. 0832 0.071
1.651(0.033-36.116)
5.585(0.011-23. 375)

10. 341 (0. 054-33. 588)
11.413(0. 133-23. 869)
0. 2289 0.1575

4.258(0.011-33.588)
3.414(0.033-36.116)
1. 856 (0. 054-4. 441)
6.838(0.133-23. 869)




Table 5 The results of univariate Cox regression analysis

(quoted from reference 13)

FINESL ORI R AL E 5 4%, 57-67, 2007

Valuables Hazard ratio 95%confidence P value
interval
Age at the time of diagnosis
value 1.02 0.98 - 1.06 0.244
FIGO stage
I-1I (n=37) referent
-1V (n=39) 11.50 2.64 - 50.01 0.001
Residual disease
negative (n=43) referent
positive (n=33) 14. 34 3.31-62.14 0. 0004
Histological subtype
others (n=137) referent
serous (n=39) 1.10 0.45 - 2.69 0. 838
Histological grade
others (n=69) referent
poorly (n=17) 5.29 2.07 - 13.49 0. 0005
metastin gene expression ratio
high (n=38) referent
low (n=38) 2.32 0.89 - 6.05 0. 084
AXOR 12 gene expression ratio
high (n=38) referent
low (n=38) 3.06 1.11 - 8.43 0.030
combination of metastin and AXOR12
gene expression level
others (n=43) referent
both low (n=33) 2.52 1.004 - 6.33 0.049
combination of metastin and AXOR12
gene expression level
both high (n=33) referent
others (n=43) 3.00 1.004 - 8.99 0. 049
100 [ -5
?:: 80 . £
Z oot
5
é 40r BPe—2 ©
i;
E 20t
2
0r, 1 I I I I I 1 I
0 25 50 75 100 125 150 175 200

—B- : high AXOR!2 gene expression (n = 38)

—6— : low AXORI2 gene expression (n=38)

Months after surgery

:I P=10.030

Fig.6 a. Comparison of survivals between groups with a high G-protein-coupled receptor(AXOR 12)
gene expression and low AXOR 12 gene expression according to univariate Cox regression analysis

(quoted from reference 13).
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Table 6 The results of multivariate Cox regression analysis
(quoted from reference 13)

Valuables Hazard ratio 95%confidence P value
interval
FIGO stage
[-I(n=37) referent

I - IV(n=39) 12.08 2.39 - 61.16 0.003
Histological grade

others (n=69) referent

poorly (n=7) 3.08 1.13 - 8.41 0.028
AXOR 12 gene expression ratio

high (n=38) referent

low (n=38) 0.35 0.03 - 4.92 0.439

combination of metastin and AXOR12
gene expression ratio
others (n=43) referent
both low (n=33) 1.44 0.27 -7.64 0.668
combination of metastin and AXOR12
gene expression ratio
both high (n=33) referent
others (n =43) 5. 26 0.50 - 55.21 0.167

100 &

80

o
m
u]

60 -

Fig.6 b. Comparison of survivals between
a0t = groups with both low metastin and a G-
protein-coupled receptor(AXOR 12)gene ex-
pression,and others according to univariate
207 Cox regression analysis(quoted from reference
13).
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—E&- : others (n = 43)
:I P=10.049
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Fig.6 c. Comparison of survivals between ~
groups with both high metastin and a G- 0 25 50 75 100 125 150 175 200
protein-coupled receptor (AXOR 12)gene
expression,and others according to uni-
variate Cox regression analysis(quoted —B—:highmrmsrin:mdAXOR;‘deneexpressinn(n=33]:IP S

Months after surgery

from reference 13). —©~ : others (= 43)
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Abstract

For many years, the combination of cyclophosphamide-cisplatin was used as the standard of care
for the treatment of ovarian cancer; then, however, a large randomized study proved that a combination
of paclitaxel with carboplatin resulted in a better response rate and an improvement in progression-ree
interval and survival. However, the overall 5-year survival rate for patients with International Federation of
Obstetricians and Gynecologists (FIGO) stages IIb to IV treated by this new chemotherapeutic regimen
was about30%. The early stages of malignant growth in the ovary do not usually produce symptoms, and
late diagnosis are probably the main reasons for the poor prognosis. An improved understanding of the
mechanisms regulating the growth of ovarian cancer cells may eventually lead to techniques which
facilitate early diagnosis, establishment of prognosis or determination of response to therapy.

The expression pattern of endostatin, metastin, and a G-protein-coupled receptor gene in epithelial
ovarian cancer are reported herein. A new insight to understand the biology of epithelial ovarian cancer
might lead to the development of a new therapeutic strategy for epithelial ovarian cancer.
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