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Introduction

Syndecans are members of a family of cell surface pro-

teoglycans that play regulatory roles in wound healing, in-

flammation, angiogenesis, and neuronal patterning. There

are four members of the syndecan family (syndecan-1,

syndecan-2, syndecan-3, and syndecan-4), each compris-

ing an ectodomain carrying heparan sulfate- or chondroitin

sulfate-rich glucosaminoglycan chains, a transmembrane

domain, and a short cytoplasmic tail. The syndecans can

bind structural proteins of the extracellular matrix and

growth factors, such as basic fibroblast growth factor

(FGF-2) [1, 2]. Syndecan-1 (SDC-1) expression is associ-

ated with poorly differentiated tumors, and loss of expres-

sion of SDC-1 by epithelial cells correlates with poor

clinical outcomes in patients with squamous cell carci-

noma of the head and neck [3–5], mesothelioma [6],

poorly differentiated non-small cell lung cancer [7, 8] and

in patients with hepatocellular carcinoma with high

metastatic potential [9]. In gastric cancer [10, 11] and in

breast carcinoma [12], the stromal expression of SDC-1

correlates with a poor prognosis. In contrast, pancreatic

adenocarcinoma cells overexpress SDC-1 compared with

normal pancreatic cells [13], indicating that SDC-1 plays

different roles in the growth of tumors.

Epithelial ovarian cancer (EOC) is the second most com-

mon female genital tract malignancy after endometrial can-

cer. They account for approximately 15,000 annual deaths

in the United States. Patients often present with dissemi-

nated disease because they may be asymptomatic. This can

be explained by containment of the tumor cells within the

ovary, as well as by the early dissemination of tumor cells

to the peritoneal cavity. SDC-1 is expressed by ovarian

cells and can be detected within the extracellular matrix

[14]. The goal of the present study was to clarify the rela-

tionship between the expression of SDC-1 and the pro-

gression of EOC.
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Summary

Purpose: Syndecan-1 (SDC-1) promotes the proliferation of cancer cells and plays a role in angiogenesis by binding to a variety of

extracellular effectors. The present study was designed to compare the expression of SDC-1 in the normal ovary and in ovarian tumors,

to better understand its roles in the progression of epithelial ovarian carcinoma (EOC).Materials and Methods: The expression of SDC-

1, fibroblast growth factor 2 (FGF-2), and FGF receptor 1 (FGFR1) and their transcripts in 65 samples including the normal ovary, be-

nign tumors, borderline ovarian tumors, and EOC was assessed using immunohistochemistry and the reverse transcription-polymerase

chain reaction. The influence of FGF-2 on the expression of SDC-1 mRNA syndecan-1 in a human ovarian carcinoma cell line was de-

termined using an FGF-2-neutralizing antibody. Results: SDC-1 was not detected in normal ovarian tissue but was present in the ep-

ithelial cells of benign or borderline tumors and in ovarian adenocarcinomas. The levels of expression were significantly different in

ovarian tissues derived from benign or malignant cases. Coordinate stromal expression of SDC-1 and its mRNA was detected at the orig-

inal site of the tumor, as well as in metastatic foci in the greater omentum of ovarian adenocarcinomas. FGF-2 reduced the level of ex-

pression of SDC-1 mRNA when added exogenously to SKOV3 cells. This effect was abolished in the presence of an FGF-2-neutralizing

antibody. Conclusion: SDC-1 contributes to the role of FGF-2 in proliferation and angiogenesis but may also play a role in the invasive

properties of EOC. To the present authors’ knowledge, this study is the first to report the presence of distinct patterns of expression of

SDC-1 in local and metastatic foci in the greater omentum in patients with EOC. These data reinforce the role of the tumor stroma in

the invasive properties of ovarian adenocarcinoma and suggest that stromal changes in the expression of SDC-1 may originate from the

stroma and contribute to the pathogenesis and metastatic potential of EOC.
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Materials and Methods

Subjects and tissues
Patients’ clinical data included those for age, menarche, men-

strual cycle, pregnancy and childbirth history, serum CA125,

mass size, clinical stage, and clinical characteristics. The tumors

were staged according to the guidelines of the International Fed-

eration of Gynecologists and Obstetricians (FIGO) stage, based

on surgical and histological assessments. Samples of frozen ovar-

ian tissue were taken from biopsies of patients admitted to the

China Medical University’s Shengjing Hospital for Cancer Re-

search during 2003 to 2007. The tissues were cut into five-mm-

diameter cubes, frozen in liquid nitrogen within one hour of

resection, and stored at –80°C. Samples of normal ovarian tis-

sues were obtained from the archive of the Shengjing Hospital of

China Medical University. The Ethics Committee of the China

Medical University approved this study. Histological samples

were reviewed by a histopathologist specializing in gynecologi-

cal oncology. Samples that were included in the study were clas-

sified as those obtained from the normal ovary, benign ovarian

tumors, epithelial tumors of borderline malignancy, or primary

ovarian adenocarcinomas. Histological grade was assessed as

moderately or poorly differentiated.

Immunohistochemistry
The antibodies used for immunochemistry were as follows:

mouse anti-human syndecan-1 antibody, CD138 Ab-1(5F7), rab-

bit anti-fibroblast growth factor 2 (FGF-2), and rabbit anti-FGF

receptor 1 (FGFR1)  PV9000 kit.

Embedded tissue samples were cut into seven-µm sections. The

slides were placed in a staining rack at room temperature and de-

paraffinized with dimethyl benzene and rehydrated in a graded al-

cohol series. After washing with PBS, 3% hydrogen peroxide was

used to block non-specific endogenous peroxidase activity. High

temperature and pressure were used for antigen retrieval. After

blocking with 10% normal serum, slides were incubated with pri-

mary antibody overnight at 4°C. Slides were washed in phosphate-

buffered saline (PBS), incubated with secondary antibody, and then

treated with PV9000 reagents, followed by staining with 3,3-di-

aminobenzidine and counterstaining with hematoxylin. Slides were

dehydrated in a graded alcohol series and mounted for analysis.

Two independent observers who were not aware of the clinico-

pathological information inspected all slides. The staining patterns

were scored using a semiquantitative scoring system. Scores of

0–3 were given according to the intensity and the percentage of

cells stained as follows: 0 = no staining, 1 = weak staining, 2 =

moderate staining, and 3 = strong staining.

Reverse transcription-polymerase chain reaction (RT-PCR)
Total RNA was extracted from tissues using the RNAout kit

by following the manufacturer’s instructions and was stored at

-80ºC. Samples (100 mg) were mixed with one ml RNAout dis-

solved in RNase-free water. Primer sequences were as follows:

SDC-1, sense: agctgaccttcacactcc and anti-sense: tcggctcctc-

caaggagt; FGF2, sense: agcggctgtactgcaaaaac and anti-sense:

cccaggtcctgttttggat; FGFR1, sense: ctgggtagcaacgtggagtt and

anti-sense: accatgcaggagatgaggaa; β-actin, anti-sense: gtggggt-

gcaccaggcacca and anti-sense: ctccttaatgtcacgcacgatttc. 

RT-PCR reactions were performed as follows: rcDNA synthe-

sis was performed in a total volume of ten μl (MgCl2, two μl;

10×RNA buffer, one μl; RNase free dH2O, 3.75 μl; dNTP, one μl;

RNase inhibitor, 0.25 μl; avian myeloblastosis virus reverse tran-

scriptase, 0.5 μl; oligo-dT 0.5 μl; RNA, one μl). The conditions

used for the procedure were as follows: 42ºC for 30 minutes, 99ºC

for five minutes, and 5ºC for five minutes. For PCR amplification

of β-actin, FGF2, and FGFR1, the following conditions were

used: total volume, 25 μl (5×RNA Buffer, five μl; dH2O, 13.75 μl;

dNTP, two μl; each primer, 0.5 μl; Taq polymerase, 0.25 μl;

cDNA, three μl). The PCR protocol for β-actin, FGF2, and

FGFR1 was as follows: 94ºC for two minutes; 30 cycles of 94ºC

for 30 seconds, 56ºC for 30 seconds, 72ºC for 45 seconds; and

72ºC at seven minutes. The PCR protocol for SDC-1 was as fol-

lows: 94ºC for two minutes; 35 cycles of 94ºC for 45 seconds,

52ºC for 60 seconds, 72ºC for 60 seconds; and 72ºC for seven

minutes. PCR products were electrophoresed using 1.5% agarose

gels. Data were analyzed using a GIS-2020 gel image analytical

system with β-actin as the standard.

Total RNA was extracted from cultured cells using the RNAout

kit by following the manufacturer’s instructions. RT-PCR reac-

tions were performed as follows: Reverse transcription was per-

formed using the reagents described above; the SDC-1 primers

5’-CCCTGA AGA TCA AGA TGG CTC T-3’ (sense) and 5’-CCC

GAG GTT TCA AAG GTG AAG T-3’ (antisense) (563 bp) and

the β-actin primers gtggggtgcaccaggcacca (sense) and ctccttaat-

gtcacgcacgatttc (anti-sense) were used. PCR reaction conditions

for SDC-1 and β-actin were as follows: 30 cycles of 30 seconds

at 94˚C and 30 seconds at 55˚C; and extension for one minute at

72˚C. PCR products were analyzed as described above.

Cell culture
SKOV3 cells were cultured in Ham’s F-12 medium supple-

mented with 10% fetal bovine serum (FCS), 50 IU/ml penicillin,

50 µg/ml streptomycin, and 50 µg/ml L-ascorbic acid (F12/FCS);

incubated at 37ºC in an atmosphere containing 5% CO2; and used

at passages 2–6. SKOV3 cells grown in 12-well plates (2.5 × 104

cells/well) were serum-starved for 48 hours. FGF-2 (100 pg/ml, one

ng/ml, 10 ng/ml) or 10% FCS were then added to each well in each

group for 24 hours. Media and growth factors were changed daily.

Statistical analysis
Chi-square tests were performed to compare the frequency of

SDC-1 staining in benign and malignant cases by using SPSS ver-

sion 13.0. A p < 0.05 was considered statistically significant. Two

independent samples were analyzed as appropriate to compare

relative optical densities of benign and malignant cases, and dif-

ferences between positive staining and negative staining cases

were evaluated using SPSS version 13.0. A p < 0.05 was consid-

ered statistically significant.

Results

Clinical characteristics of patients
The mean age of subjects was 34.4 years (range, 21–63).

The ages of members of the EOC group were higher than

those of patients with benign or borderline lesions. The val-

ues of serum CA 125 of the EOC group were significantly

higher than those of the other groups, and there were sig-

nificant differences in the sizes of foci of patients with EOC

compared with those of the other three cases. The most

common symptom of EOC was abdominal distension. The

majority of the lesions were benign, followed by 60% and

36% frequencies of Stage III and Stages I-II, respectively

(Table 1).

The expression of SDC-1, FGF-2, and FGFR1 in local foci
of ovarian lesions

SDC-1 was detected in three cases (10%) of benign lesions

(two endometrial cysts, one teratoma) and was present around
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the membrane and in the cytoplasm of glandular epithelial

cells, and staining was scored as 1–2. In one case (25%) of a

borderline lesion, staining was present in the cytoplasm of

glandular epithelial cells and scored as 1. In eight cases (32%)

of EOC (Stage III), staining was localized to membranes and,

in seven cases, to the cytoplasm of the glandular epithelial

cells. Staining in two cases was localized to the stroma and

was assigned scores of 1–2. The expression of SDC-1 was

undetectable in normal ovarian tissue (Figure 1).

The expression of FGF-2 was detected in three (10%) pa-

tients with benign lesions (one endometrial cyst, two ter-

atomas) and staining (scored 1–2) was localized to the

cytoplasm of glandular epithelial cells. In eight (32%) pa-

tients with EOC (three, Stage I; five, stage III), staining was

localized to the cytoplasm of glandular epithelial cells

(scored 2–3). FGF-2 expression was undetectable in either

normal ovarian tissue or in borderline lesions.

The expression of FGFR1 was be detected in two (6.7%)

patients with benign lesions (two endometrial cysts), and

staining was localized to the cytoplasm of glandular ep-

ithelial cells (scored 1–2). In six (32%) patients with EOC

(two, Stage I; four, Stage III), staining was localized to the

cytoplasm of glandular epithelial cells (scored 1–2).

FGFR1 expression was undetectable in normal ovarian tis-

sue or in borderline lesions (Figure 2).

Levels of expression SDC-1, FGF2, and FGFR1 in the pri-
mary foci of ovarian lesions

The differences in the levels SDC-1 and FGF2 mRNAs

between benign lesions and EOC agreed with the results of

the immunohistochemical analyses. In contrast, the level

of expression of FGFR1 mRNA differed between those of

patients with benign lesions and with EOC (P < 0.05).

There was also a significant difference between staining

patterns and the levels of mRNA expression of the positive

and negative groups (Figure 3).

The expression of syndecan-1, FGF-2, and FGFR1 in
metastatic foci present in the greater omentum

SDC-1 was detected in eight patients with EOC (one,

Stage IV; seven, Stage III), among which staining was lo-

calized to the glandular epithelium in four cases, the stroma

in seven cases (+), and to both the glandular epithelium and

stroma in three cases (score for glandular epithelium = 2,

score for the stroma = 2–3). The expression of FGF-2 was

detected in four patients with EOC (Stage III) and in one

Table 1. — Clinical data
Normal (2) Benign (27) Borderline (5) Epithelial ovarian cancer (26)

Age 43 ± 12.7 34.4 ± 12.8 42.8 ± 16.7 54.4 ± 9.4

Menarche 13.5 ± 0.7 14.1 ± 1.8 14 ± 1.2 15.1 ± 2.3

Cycle 30 ± 0 28.3 ± 2.3 31.6 ± 4.8 29.2 ± 1.6

Focus 4.2 ± 1.4 7.5 ± 4.6 9.7 ± 6.1 10.5 ± 4.4

Gravidity 1 ± 0 1.7 ± 1.4 1.8 ± 1.1 2.7 ± 1.3

Parity 0.5 ± 0.7 0.6 ± 0.6 1 ± 1.2 1.4 ± 0.9

Serum CA 125 (u/ml) 10.4 ± 4.7 57.8 ± 86.8 132.8 ± 105.8 846.5 ± 623.1

Stage I 7

II 2

III 15

IV 1

Chief complaint

Asymptomatic 15 3

Abdominal pain 6 5

Menstruation disorder 3 2 1

Dysuria 1

Abdominal distension 4 14

Mass 1 3

Anorexia 1

Low-grade fever 1

Types of disease

Teratoma 9

Endometrial cyst 10

Cystadenoma 2

Serous cyst 2

Simple cyst 2

Mucous cyst 3

Adenofibroma 2

Boundary cystadenoma 5

Cystadenocarcinoma 25



Q. Guo, X. Yang, Y. Ma, L. Ma 509

patient with a boundary lesion (score = 1–2, with staining

localized to the cytoplasm of glandular epithelial cells). The

expression of FGFR1 was detected in nine patients with

EOC (Stage III) and one patient with a boundary lesion

(score = 1–2, with staining localized to the cytoplasm of

glandular epithelial cells (Table 2).

The influence of FGF-2 on the expression of SDC-1 in
SKOV3 cells

When cultured in the presence of 10% FCS, SKOV3

cells expressed moderate levels of SDC-1 mRNA, which

increased with time. When FGF-2 was added to the culture,

the expression of SDC-1 mRNA was inhibited and its level

Figure 1. — SDC-1 expression. A)

Epithelial ovarian carcinoma (FIGO

Stage III) showing strong membrane

and cytoplasmic staining of the ade-

noepithelium; the procedure in-

volved an anti-SDC-1 antibody. B)

Moderate (grade 2) staining of the

membranes of focal epithelial cells

and moderate (grade 2) staining of

stromal cells in a frozen section of a

local focus of a poorly differentiated

Stage III serous ovarian adenocarci-

noma. C) Moderate (grade 2) stromal

cell-specific staining in a frozen sec-

tion of a local lesion of a poorly dif-

ferentiated Stage III serous ovarian

adenocarcinoma. D) Moderate

(grade 2) stromal cell staining of a

frozen section of a metastatic focus

present in the greater omentum of a

poorly differentiated Stage III serous

ovarian adenocarcinoma. The ep-

ithelial cells are negative.

Figure 2. — FGF-2 and FGFR1 ex-

pression. A) Ovarian adenocarci-

noma (FIGO Stage III) showing

strong staining by an antibody

against FRFR1 of the cytoplasm of

glandular epithelial cells. B) Ovarian

adenocarcinoma (FIGO Stage III)

showing moderate staining of the cy-

toplasm of glandular epithelial cells

by an antibody against FGR-2. C)

Moderate staining of the cytoplasm

of glandular epithelial cells by an an-

tibody against FGF2 in a frozen sec-

tion of a metastatic focus located in

the greater omentum of a poorly dif-

ferentiated (FIGO Stage III) serous

ovarian adenocarcinoma. D) Moder-

ate staining of the cytoplasm of glan-

dular epithelial cells by an antibody

against FGFR1 in a frozen section of

a metastatic lesion located in the

greater omentum of a poorly differ-

entiated (FIGO Stage III) serous

ovarian adenocarcinoma.
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did not change with time. When an FGF-2-neutralizing an-

tibody was added, the level of expression of SDC-1 mRNA

was restored to that without FGF-2 and became weaker

with time (Figure 4).

Discussion

Epithelial ovarian cancer can occur in female individuals

as young as 15 years; however, the mean age at presentation

age is 56 years. The median age for presentation of ovarian

adenocarcinoma is between 60 and 65 years. In the present

study, the age range for patients with EOC was 21–63

years. Childbearing and contraception reduces the risk of

developing ovarian cancer. In the present study, the gra-

vidity and parity of patients with EOC were 2.7 ± 1.3 and

1.4 ± 0.9, respectively, and were not significantly different

from their values in the benign group.

The levels of CA125 in serum serve as a prognostic

marker for EOC. In the present study, the levels of CA 125

were 57.8 ± 86.8 µl/ml, 132.8 ± 105.8 µl/ml, and 846.5 ±

623.1 µl/ml for benign lesions, borderline adenomas, and

EOC, respectively. Because the location and characteristics

of the ovary, many patients remain asymptomatic. In the

present study, the first common symptom of patients with

EOC was abdominal distension (56%), and the five-year

survival rate of patients presenting with advanced disease

(64%, 16/25) was lower (14%–38%).

Table 2. — Immunohistochemical analysis of tumor foci in
the greater omentum of patients with EOC or borderline
ovarian lesions (30 cases).
Protein Site HSCORE

0 1 2 3

SDC-1 Glandular epithelium 26 0 4 0

Stroma 23 1 3 3

FGF-2 Glandular epithelium 25 4 1 0

FGFR-1 Glandular epithelium 20 7 3 0

Figure 3. — Detection of SDC-1 mRNA. M, Marker; N, normal ovarian tissue. mRNA was not detected. B. benign ovarian tumor; J.

borderline ovarian cystoadenoma; C. epithelial ovarian carcinoma; *significance difference between B and C.

Figure 4. — Detection of SDC-1 mRNA in SKOV3 cells. 1) SDC-1 was expressed at moderate levels in the presence of 10% FCS at

48 hours and at a higher level at 96 hours. 2) SDC-1 mRNA was not detectably expressed by SKOV3 cells treated with FGF-1 for 48

hours and 96 hours. 3) SDC-1 mRNA was expressed by SKOV3 cells treated with FGF-2 and an FGF-2-neutralizing antibody at 48 hours

and was moderately expressed after 96 hours.
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Syndecans are members of the cell-surface heparan sul-

fate peptidoglycan family and are ubiquitously expressed in

a wide range of cells. They play important roles in a vari-

ety of cellular functions, including cell adhesion, differen-

tiation, and migration. SDC-1 was first detected by RT-PCR

analysis of mRNAs isolated from patients with myeloma,

and its expression by all myelomas was subsequently con-

firmed by immunohistochemical analysis with a mono-

clonal antibody [15, 16]. As a cell surface receptor, SDC-1

is intimately involved in normal and pathological events by

regulating cell–cell and cell–matrix interactions, cell mi-

gration, development, neovascularization, microbial patho-

genesis, and tumorigenesis [17-20]. Alterations in SCD-1

expression are associated with strongly aggressive pheno-

types of some cancers and indicates poor prognosis of pa-

tients with breast, ovarian, and pancreatic cancers as well as

in those with gliomas [21-27].

In the present study, using immunohistochemical analy-

sis, the authors detected the expression of SDC-1 in the

glandular epithelium in 8/25 cases of EOC with a mean

staining score of 1.04. In contrast, SDC-1 was detected in

only 3/30 patients with benign lesions of the ovary, with a

mean staining score of 0.43. These results are consistent

with those described for tissues taken from patients with

pancreatic [28] or prostate cancer [29]; however, they do

not correlate with the expression patterns of gastric, lung,

cervical, and head-and-neck cancers [30-33]. Therefore,

SDC-1 might facilitate the development of EOC through

its regulation at the transcriptional level because the levels

of SDC-1 and its mRNA change coordinately [34].

SDC-1 participates in proliferation, migration, and cell-

matrix interactions [35], and localizes to the cell surface as

well as intracellular compartments [36, 37]. SDC-1 binds

and sequesters growth factors, including members of the

fibroblast growth factor family [38] and acts as a corecep-

tor to facilitate signaling through FGFRs. FGFs stimulate

not only mitogenesis but also angiogenesis, which is re-

quired for tumors to grow larger than two mm. FGFs me-

diate their biological effects by binding to FGFRs, which

are high-affinitycell-surface receptors with protein tyrosine

kinase activity. The most widespread expression was ob-

served for FGFR1 and FGFR2. For example, high levels of

immunoreactive FGFR1 were detected in the skin, cornea,

lung, heart, placenta,kidney, and urethra, and moderate lev-

els were detected in the testis and ovary. FGFR2, FGFR3,

and FGFR4 are expressed at relatively low levels in ovaries

[39].

FGF-2 plays an important role in oncogenesis [40-43].

Fujimoto et al. reported that increased levels of the ex-

pression of FGF-2 in advanced primary ovarian cancers in-

dicate that FGF-2 may accelerate the growth of ovarian

cancer cells [44]. SDC-1 regulates cell growth and differ-

entiation in part by modulating the interactions of growth

factors with their cellular receptors [45]. In the present

study, analysis of ECOs revealed higher levels of FGF-2

and FGFR1 and their transcripts in the cytoplasm of ep-

ithelial cells. It was thought that SDC-1 together with FGF-

2/FGFR1 as a coreceptor played a role in the development

of EOC. Further, coexpression of SDC-1 and FGF-

2/FGFR1 was detected in epithelial cells in only one case

of Stage III EOC. In another study, no significant relation-

ship was noted between expression of SDC-1 and FGF-2 in

malignant mesotheliomas in vivo [46]. 

Here, when FGF-2 was added to cultures of SKOV3

cells, the expression of SDC-1 mRNA was inhibited, indi-

cating that upregulation of SDC-1 expression occurred be-

fore the level of expression of FGF-2 changed. Metastatic

foci in the greater omentum are known to proliferate at

higher rates than primary tumor cells, leading to more rapid

progression of tumor dissemination. The current analyses

of the levels of SDC-1 expression in the glandular epithe-

lium and stroma indicate that SDC-1 likely contributes to

the invasiveness of EOC.

Reciprocal interactions between epithelial tumor cells

and stroma play a very important role in facilitating tumor

cell growth and migration in patients with breast cancer

[47]. The induction of SDC-1 expression in reactive stro-

mal fibroblasts creates a favorable microenvironment for

accelerated tumor cell growth and angiogenesis. Thus,

SDC-1 joins a group of molecules that are aberrantly ex-

pressed in the stromal compartment and contribute to car-

cinoma progression [48]. Cancer-associated stroma may

contribute to tumor cell invasion and the development of

metastasis. Here, the authors found moderate levels of ex-

pression of SDC-1 in stroma in two cases of local foci de-

rived from patients with Stage III EOC. Staining was

weakly positive in the cytoplasm of glandular epithelial

cells but was not detectable in those of the other groups.

The intensity of SDC-1-staining in metastatic foci of the

greater omentum in patients with EOC was more frequent

and intense compared with the glandular epithelium. The

present authors believe it is therefore reasonable to con-

clude that the changes in the levels of expression of SDC-

1 in local versus metastatic foci indicate that SDC-1 plays

a role in the invasiveness of EOCs.

The present study also shows that the elevated levels of

expression of FGF-2 (5/30) and FGFR1 (10/30) in metasta-

tic foci in the greater omentum indicate more active mito-

genesis and angiogenesis than those seen in localized

tumors. The current results wherein exogenously added

FGF-2 was found to downregulate the expression of SDC-
1 mRNA in SKOV3 cells lead the authors to speculate that

stromal SDC-1 may arise from ectodomain shedding [49-

51] from the cell membranes of EOC cells or from stromal

cells. However, only four cases of ECO were positive for

SDC-1-staining in local and metastatic foci. Therefore, they

conclude that SDC-1 is not shed but is expressed by the

stromal cells. Growth factors, such as FGF-2, and the ac-

cumulation of SDC-1 within the tumor stroma, may con-

tribute to extensive angiogenesis and stromal proliferation.
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Conclusion 

In summary, the authors present novel data on the ex-

pression of SDC-1 in local and metastatic foci in patients

with EOC. These findings implicate and reinforce the con-

tribution of stromal expression and changes in the expres-

sion of SDC-1 in the pathogenesis and metastasis of

ovarian cancer.
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