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Breast Cancer

The role of oestrogen and phyto-oestrogens in
breast cancer aetiology:
Lifetime exposure to oestrogen is a risk factor for the
development of breast cancer and is the underlying
cause of the observed increased incidence of the
disease in nulliparous individuals. The identification
of oestrogen receptor (ER) in the 1990s was a
milestone in the study of breast cancer [1] and led
to an understanding of the role of oestrogen in the
proliferation of breast cancer cells. Following this,
studies concerned with breast cancer stimulation by
the steroid hormone 17βestradiol (E2) resulted in
the development of adjuvant therapies targeting the
oestrogen and progesterone receptors; 10-20% of all
breast cancers are ERα+/PR- and 30-50% are
ERα+/PR+.  

The treatment of breast cancer with antagonists
such as Tamoxifen is through the abrogation of ER
function. Clinical trials with tens of thousands of
breast cancer patients have shown the importance
of this class of molecules in terms of improved
patient survival outcomes. Nevertheless, despite
these advances, approximately 30% of patients do
not respond to Tamoxifen or other endocrine
therapies [2] and this has been an important driver
of newer work concerned with characterisation of
the subtypes of the ER.

In addition to ERα, oestrogen receptor beta (ERβ)
has been recognised [3] both ERα and ERβ are
members of the nuclear receptor superfamily
(Figure 1) and despite being encoded on different
chromosomes (ERα: chromosome 6; ERβ:
chromosome 14) [4], have modular similarities and
are highly homologous. ERα and ERβ are often co-
expressed, acting as homo- or hetero-dimers.  There
is evidence that ERβ modulates ERα activity as
over-expression of ERβ accompanies decreased ERα
transcriptional activity [5]. 

There is not yet a clear or perfect model for
studying the full role of ER in breast cancer and
there is much potential for the application of
modern molecular techniques to enable greater
understanding of the interplay between these
receptors and their potential ligands. 

Diet and breast cancer:
It has long been recognised that both the incidence
(and mortality rates) of breast cancer are
significantly lower in Asia than in the Western and
Developed Worlds. Given the role of oestrogen in
breast cancer aetiology there has been an interest in
exploring the effects of environmental compounds –
particularly those structurally similar to oestrogen –
on breast cancer incidence and progression. 

Soy containing foods (e.g. soy beans, miso) are

enriched in isoflavones and are an important source
of phytooestrogens from the diet [6]. Soy containing
foods are more popular in Asian countries
particularly China and Japan [7] and the lower
incidence of breast cancer in these Asian countries
compared with Western countries such as United
Stated and United Kingdom may relate to the
relatively high levels of phytooestrogen
consumption [8]. The phytoestrogens consumed
across Europe generally comprise non-flavenoid
phytoestrogens with less potent oestrogenic activity,
for example the lignans (e.g., sesame, berries,
cereals, tea and coffee) and this class of compounds
is less well studied. 

It has been speculated that soy food intake is
protective against breast cancer due to the presence
of isoflavones (daidzein, genistein and glycitein)
[9]. 

Apart from ingestion of daidzein and genistein
the gut flora of some humans metabolise
phytoestrogens to compounds including equol [10].
Daidzein, genistein and equol have been shown to
have a greater affinity for ERβ than ERα and the
affinity of equol for ERβ is about 1/200 greater that
of oestradiol [11]. Some data is suggestive that diets
comprising high levels of soy food are associated
with decreased incidence and progression of breast
cancer, however, in vitro studies have shown that
low doses of genistein may stimulate proliferation of
oestrogen dependent human tumour cells (MCF 7)
[9]. Other, results show that isoflavones such as
genistein are potent inhibitors of metastasis and
angiogenesis and are also inhibitors of protein
kinases. The key to understanding the role of these
chemicals on breast cancer behaviour is to study the
intake patterns of patient populations alongside
other lifestyle and clinical factors.

The DietCompLyf Study:
The DietCompLyf study is a multi-centre
observational study that is run by the Against Breast
Cancer Research Unit at the University of
Westminster, supported by the NCRN. The study
comprises 3,400 patients from 56 NHS hospitals
geographically dispersed across the UK. The aim of
DietCompLyf is to determine if there is a correlation
between phytoestrogen consumption and disease-
free survival in the UK breast cancer population [6].
Patients were recruited onto the study
approximately one year following their breast
cancer diagnosis, they have provided detailed
dietary and lifestyle information and this is
accompanied by clinical information collected in a
prospective manner for five years.  All the patients
have been on the study for two years or longer.
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Using this unique cohort we are investigating demographic and lifestyle data alongside
detailed molecular analysis of the patient ER and phytoestrogen consumption/
metabolism. We are able to pursue this end as a key element of the DietCompLyf study is
the availability of reported food intake alongside biological samples, thereby enabling
analysis of phytooestrogen intake and biomarker levels and correlation with clinical
treatments and patient recurrence rates.   

It is intended that the DietCompLyf study will help to unravel the effect of isoflavones
on breast cancer progression and produce data related to both the benefits and adverse
effects that arise from different types of phytooestrogen exposure.  In addition, there is an
opportunity to evaluate the effect of reported single nucleotide polymorphisms (SNPs) in
the ER on the binding of oestrogen, phytooestrogens and hormonal treatments for breast
cancer and ultimately to assess whether these effect the course of the disease in different
populations of breast cancer patients.  n
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Figure 1. The structure of oestrogen receptor alpha (ER�) and oestrogen receptor beta (ER�), amino acid
positions for each structural motif is displayed, with the percentage amino acid homology shown.         
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