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A Significance of Insulin-like Growth Factors (IGFs)
and Insulin- like Growth Factor Binding Proteins (IGFBPSs)
in Ascites of Ovarian Cancer Patients
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Based on the facts that expression of insulin-like growth factors(IGFs), their receptors, and
insulin-like growth factor binding proteins(IGFBPs) have been found in many different types of
malignancies including human ovarian cancer and their potent mitogenic effects in vitro, a role
for IGFs mediated autocrine loop in oncogenesis and growth regulation of human malignancies
was suggested.

Since ascites support the biological environment for advanced ovarian cancer, it seemed to
be resonable to measure the level of growth factors or cytokines in ascites for understanding
precise mechanism of those factors in tumor biology.

To investigate their roles and to evaluate prognostic significance in ovarian cancer, the
IGFs/IGFBPs system were studied in the ascites, not in sera or cystic fluids, from 22 patients
with ovarian cancer, who underwent surgical staging and subsequent cis-platinum  based
systemic chemotherapyery at the Department of Obstetrics and Gnecology, Hanyang University
Hospital from Jan. 1989 through Dec. 1994. Ascites from 7 patients with benign disease were
used as the control. IGF-I, Il, IGFBP-1, and 3 were measured by immunoradiometric assay.

The IGF-I level was significantly higher in ascites with ovarian cancer compared with
those of benign disease(63.3711.1 vs 17.9¥6.2ng/ml, p=0.0098), but the level of IGF-Il was not
significantly different(70.5¥13.9 vs 70.8¢31.5 ng/ml, p=0.2827). IGFBP-1 levels were tend to be
lower in ascites of patients with ovarian cancer than that of control(25.279.5 vs 58.6¥28.2ng/ml,
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p=0.0637). However, IGFBP-3 levels had no dtatistically significant difference between two
groups(779.7¢110.6 vs 674.7¥175.1ng/ml, p=0.8328). Although growth hormone levels were
significantly higher in ascites with metastatic ovarian cancer than those of primary epithelial
ovarian cancer, the levels of IGF-I, Il, IGFBP-1 and 3 in ascites were not significantly different
between two groups. IGF-l levels were correlated with the levels of IGFBP-3 in ascites with
ovarian cancer(Y =8.83X-2.0, r=0.745, p=0.0000).

High level of IGF-I in ascites of patients with ovarian cancer in this study was suggested
that IGF-I had an important role on growth regulation of ovarian cancer. As magjority of ascites
were obtained from advanced and poorly differentiated ovarian cancer patients, IGF-l in ascites
seemed to be related with intraperitoneal metastasis.

Further large number of study including data from sera or cystic fluid will be needed to
elucidate the role of the IGFs and IGFBPs in ascites of patients with ovarian cancer.
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6 (27.3%)
16 I I 3
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Table 1. Clinical characteristics in patients with ova-
rian cancer(n=22)

Age Median: 56 Range: 17 73
Histologic Type Grade 3
Epitheld 16 2
Metastatic 6 and 17
Stage and 3 Ascites volume(ml)
8 1000 2
5 1000 5000 13
CA 125 a diagnosis(U/ml) 5000 7
350 Tumor size(cm)
>3 15 15
Unknown 7 2157
3. IGFs, IGFBPs GH
IGFS(I 1), GH IGFBPs(1
3) Diagnostic System  Laboratories
(DCL, Webster, TX) kit

Immunoradiometric assay(IRA assay)

. IGF-I, 1l IGFBP-
1, 3 , (duplicate)
4,
Fisher exact test
SAS
1. IGFs
IGF-1 63.37
11.1ng/ml
17.976.2ng/ml
(p=0.0098)(Table 2, Fig. 1).
IGF-I1
70.5713.9ng/ml,
70.8731.5ng/ml
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(p=0.2877)
(Table 2, Fig. 2).

Table 2. IGFs Levels in Ascites

Benign(n=7) Mdignant(n=22)  p-value
IGF- 17.9t 6.2 63.3+ 11.1 0.0098
IGF- 70.8+ 315 70.5+ 139 0.2827
Meant SEM, Unit: ng/ml
IGF-I (ngiml)
2080 p-oocm—l
2
100
-i— 633
5
: 8
179 -
10
1
Benign Maiignant
(n=7) (n=22)
Fig. 1. IGF-  Levels in Ascites
IGF-1l {ng/mi)
1000 l~ pﬂ.!lﬂ“
100 . b
708 —- 4?— 705
10
1
Benign Malignant
(n=7) (n=22)
Fig. 2. IGF-  Levels in Ascites
2. IGFBPs
IGFBP-1
25.279.5ng/ml
58.6728.2ng/ml



(p=0.0637)(Table 3, Fig. 3).

Table 3. IGFBPs & GH Levels in Ascites

Benign(n=7) Mdignant(n=22)  p-value

IGFBP-1
IGFBP-3
GH

58.6+ 28.2
674.7+ 175.1
1.10+ 0.86

252+ 95
779.7 110.6
0.90+ 0.16

0.0637
0.8328
0.0923

Meant SEM, Unit: ng/ml

IGFBP-1(ng/ml)
100

|’ p=0.0632

€0 586 —i—

40 .

80

]
—?— 25.2

Benign
(n=7)

Malignant
(n=22)

Fig. 3. IGFBP-1 Levels in Ascites

IGFBP-3
779.77110.6ng/ml,
674.7+175.1ng/ml
(p=0.8328)(Table 3, Fig. 4).
IGFBP-3(ng/mi)
1000 |7 p=0.8328—]
800 ; _E_ 779.7
6747 T Ii
600 °
400
200
0
Benign Malignant
(n=T) (n=22)

Fig. 4. IGFBP-3 Levels in Ascites
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3. GH

IGFs
GH ,
0.9070.16ng/ml,
1.10+0.86ng/ml
(p=0.0923)
(Table 3, Fig. 5).
GH
GH(ng/ml) 2.0 ] l_ p=0.0632*|
110 ——
0 ; g
) *"?— 0.90
0
Benign Malignant
(n=7) (n=22)
Fig. 5. GH Levels in Ascites
4.
IGFs IGFBPs
16 6
IGFs  IGFBPs IGF-1
58.9711.7ng/ml 84.1¥26.8ng/ml (p=
0.55), IGF-II 91.3717.9ng/ml

60.0714.7ng/ml  (p=0.10), IGFBP-1

25.4710.3ng/ml 47.5721.2ng/ml (p=0.74), IGFBP-
3 7701110ng/ml 5907 240ng/ml
(p=0.48) .
GH 0.7770.1ng/ml 1.13¢
0.5ng/ml
(p=0.001)(Tabhle 4).
5.
cis-platinum
6 12

10 (46%), 12



(54%) . 10 5 (23%), : GH
5 (23%) , 5 2 0.8970.29ng/ml  0.870.04ng/m

, 2 3 ,
3 . 3 (Table 6).
. 12
4 (18%) 8 (36%) Table 5. Response to chemotherapy based on sur-
2 (Table 5). gical or clinical criteria
Response to chemotherapy No. of patients(%)
Table 4. IGFBPs & GH Levels in Ascit ithelial
able ts ¢ evels in Ascites(epithelia Responders 10046)"
Vs metastatc) Complete response 5(23)
Epithelial(n=16) Metastatic(n-6)  p-value Patid response 5(23)
IGF- 58,9+ 11.7 84.1+ 26.8 0.55 Nonresponders 12(54)*
IGF- 913+ 17.9 60.0+ 14.7 0.10 Failure 4(18)
IGFBP-1 254+ 103 475+ 21.2 0.74 Clinical progression of disease 8(36)
IGFBP-3 7700+ 110 590+ 240 0.48 * 510 death within 2 years, 2/5: within 3 years

GH 077+ 01 113+ 05 0001 w ol died of disease within 2 years

Meant SEM, Unit: ng/ml
Table 6. IGFBPs & GH Levels in Ascites(responder

VS nonresponder)

6.
Responder Nonresponder
IGFs IGFBPs €spol espol ovelue
(n=10) (n=12)
10 12 IGFs
IGFBPs IGF-1 IGF- 42,2+ 12.3 69.7+ 3.9 0.24
422712.3ng/ml 69.73.9ng/ml (p=0.24), IGF-II :EEB . 2;:: igg %1325: 5232 (2)677
57.4720.0ng/ml 88.275.0ng/ml i =L O 2. )
067) IGEBP-1 36,9717 g/ IGFBP-3 7230t 187 840+ 30 06
= - 9717.7ng/m
¢ ) ' ¢ GH 0.89+ 0.3 0.8+ 0.04 0.25

19.9¥2.5ng/ml (p=0.7), IGFBP-3

7237187ng/ml 840730ng/ml (p=0.6) Mean SEM, Unit. ng/mi

IGF-I (ng/ml)

m 8 0 B

i IGFBP-3

- . . ---r -. (X 102 ng/ml)

Fig. 6. The correlation between IGF-  and IGFBP-3
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7. IGFs
IGFBPs
IGFs
IGFBPs
IGFs IGFBPs
, IGFBP-3 IGF-1 Y=8.83X-
2.0
(r=0.745, p=0.0000)
(Fig. 6).
IGFs IGFBPs
JAD) IGFs IGFBPs
73
IGFs IGFBPs
IGF-1
IGF-
, IGF-1
(1996) interleukin-6(IL-6) 19
(1995) IGF-1
)
, IGF- IGFs,
IGFRs IGFBPs
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IGFs | 1] ,
(
pro-insulin)
22 IGF-I  somatomedin-C
A 70
(polypeptide) ,
(growth  hormone,
GH)
, mRNA
) GH
242
IGF-Il 67
IGF-1  60%
il
IGF-I IGF-II
, IGF-I
( type- ) IGF- (
type- ) . IGF-
, o - (a -chains) B- (B
-chains) (heterotetramer)
, -
IGF-I (extracellular ligand bind-
ing domain) , P - a -
(transmembrane and intracellular
domains) , tyrosine kinase
78 IGF-
, tyrosine
kinase IGFs
9 IGF-
IGF-
3 IGF-
IGFs



IGFs

IGFs
(mitogen) , , ,
Wilms
,20 IGF-
il
IGF-I
IGFs
IGFs

(insulin-like gro-

wth factor binding proteins, IGFBPs)  IGFBP-1
IGFBP-6
3
IGFs
IGFs
IGFBP-3
Figueroa  Yee(1992) IGF- IGF-
IGF-I
, IGF- (free IGF- )
IGF-
IGFBP- IGF-
s} IGFBPs
IGFBPs ,
, Elgin (1987)
IGFBP- DNA
) Ritvos  (1988)
Liu  (1991)
DNA IGF-I
33
IGFBP-

- 5] -

IGFs
3
3)
]
IGFs
(chemotaxis)
, Kohn  (1992) OVCAR-3
IGFs
3
Yee (1991)
IGF-I mRNA
, OVCAR-3
IGF-I IGFBPs , IGF-I
(IGF-I  mediated autocrine
loop)
IGFs IGFBPs
Y|
Karask  (1994)
IGF-I IGFBP-2
10

IGFBP-2 mRNA



IGFBP-2

1)
IGF-I IGFBPs
Krywicki ~ (1993)
PEO4
IGFBPs mRNA
IGFBP-5 mRNA
IGFBP mRNA
4
IGFs IGF-I IGFBPs
, (platelet-

derived growth factors, PDGF),
(epidermal growth factors, EGF),
(fibroblast growth factors, FGF),
(vascular endothelial growth factors, VEGF)
interleukin 2, 6, (tumor
necrosis factors, TNF)

BVAC)

1989 1 1994 12

) 500 ml

2
7 IGF-I, I
IGFBP-1,3 Immunoradiometric assay
1. IGF-I
63.3711.1ng/ml ,
17.976.2ng/ml
IGF-1
(p=0.0098).
IGF- 11
70.5713.9ng/ml,
70.8731.5ng/ml
(p=0.2877).
2. IGFBP-1
25.279.5ng/ml,
58.6728.2ng/ml IGFBP-1
(p=0.0637). IGFBP-3
779.77110.6 ng/
ml, 674.7175.1ng/ml
(p=0.8328).
3. 16 6
IGFs IGFBPs IGF-1,
IGF-1 IGFBP-1, IGFBP-3
. GH
0.7770.1ng/ml 1.1370.5ng/ml
(p=0.001).
4. IGFs  IGFBPs
10
12 IGFs  IGFBPs
IGF-1, IGF-II IGFBP-1, IGFBP-3  GH
5. IGFs
IGFBPs
IGFs IGFBPs
, IGFBP-3 IGF-I
Y=8.83X-2.0

(r=0.745, p=



0.0000).

IGFs IGF-| IGFBP-3
IGFs PDGF, EGF,
FGF, VEGF , 1L-2,6,
TNF
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