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Summary 

Objective: Serous ovarian cancer is the most prevalent type of ovarian cancer. The majority of women present at an advanced 
stage and patient survival is poor. Resistance to chemotherapy is thought to relate to failure of tumours to undergo apoptosis. 
Secreted frizzled-related protein 4 (SFRP4) has been demonstrated to be involved in apoptosis in the ovary but not in ovarian 
tumours as yet. This study examined SFRP4 expression in ovarian cancers and correlated this with expression of阳－catenin, a main 
component of the WNT-signalling pathway it inhibits. Methods: We examined 153 primary serous ovarian carcinomas for SFRP4 
and B-catenin expression using immunohistochemistry on tissue microarrays and correlated this with clinical information. Results: 
SFRP4 expression was inversely associated with �-catenin expression in 84% of samples. However, high-level SFRP4 expression 
was not significantly associated with patient survival (p = 0.08). Conclusion: Elevated SFRP4 expression in serous ovarian tumours 
appears to correlate with reduced �-catenin expression but long-term survival appears unaffected by this. 
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Introduction 

Ovarian cancer is the leading cause of death from 
gynaecological malignancies in women from developed 
countries [1-3]. Despite many risk factors for ovarian can
cer being identified, none have been useful as screening 
tools and, due to the absence of any overt symptoms, 
patients often present only after the disease is already at 
an advanced stage [4]. Once the tumour has spread from 
the ovaries, it is less responsive to treatment and, hence, 
there is poor patient survival [5-10]. Thus, a pressing need 
for improved detection as well as more effective treat
ment strategies is apparent. Research on the complex 
molecular pathways involved in ovarian cancer growth 
and, in particular, on mechanisms whereby tumour cells 
overcome apoptosis is needed. 

Apoptosis is frequently detected in human tumours but 
is generally overwhelmed by the rate of cell division, 
allowing cell numbers to increase, selective processes to 
occur and, hence, the tumour to grow [11, 12]. Essentially 
all successful cancer treatments, such as radiation and 
chemotherapy, induce apoptosis in tumour cells, with the 
aim of these treatments being to increase the rate of apop
tosis and thus slow or even reverse tumour growth [13-
15]. Increasing the level of apoptosis in the tumour is 
therefore one of the most desired outcomes for cancer 
treatment. 
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Molecular analysis of.apoptosis in various cancer cells
has established a positive relationship between the 
expression of secreted frizzled-related protein 4 (SFRP4) 
and apoptosis [ 16-18]. SFRP4 is upregulated in the nor
mal rodent ovary and correlates with an increase in ap叩
tosis [19-21], but no data exists regarding the expression 
and possible role of this protein in human serous ovarian 
cancer. 

It is believed that the secreted form of sFRP4 acts to 
interfere with WNT protein signalling by preventing the 
extracellular WNT proteins from binding to their cell 
membrane receptors. This subsequently alters the expres
sion of the intracellular target of WNT signalling,仕
catenin, preventing it from signalling for cell survival and 
proliferation [22-24]. 

The expression of SFRP4 has been linked to apoptosis 
in normal human tissues [25-27] and experimental evi
dence suggests it can induce apoptotic cell death in can
cer cells [17, 18]. Analysis of the expression pattern of 
SFRP4 in human endometrial and breast tumours reveals 
increased SFRP4 in the stromal compartment in both of 
these tissues, with very low levels of expression in normal 
control tissue [28]. Up-regulated expression of SFRP4 
has also been identified in breast tumour cells [29] as well 
as a large proportion of prostate cancers [30]. 

In addition to the positive relationship that has been 
observed between the expression of SFRP4 and apopto
sis in various cancer cells in vitro, an inverse relationship 
has been identified between apoptosis and expression of 
the intracellular signalling protein �-catenin [16-18, 31, 
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