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Estrogen Receptor β May Be a Tumor
Suppressor Gene in Colorectal Cancer of
Inflammatory Bowel Disease Patients
Yaron Niv*
Department of Gastroenterology, Rabin Medical Center, Tel Aviv University, Israel

Abstract. Gender effect on the incidence and prognosis of colorectal cancer (CRC),
sporadic and on the back ground of inflammatory bowel disease, is unique by
protecting women till the age of menopause. This protection disappears in older
women and cancer risk becomes similar to men. There are two types of estrogen
receptors, ERα and ERβ. ERα is a nuclear receptor for 17β‐estradiol, and presented in
the female reproductive system. ERβ is found in the colon. It was demonstrated that
silencing of ERβ by mutation or by promoter methylation increased proliferation and
carcinogenesis. Furthermore, Malignant colon tissue showed a selective loss of ERβ
protein expression when compared to normal colon mucosa in the same patient, and
loss of ERβ expression in CRC is associated with more advanced staging. Long
standing ulcerative colitis or Crohnʹs colitis patients are in danger of developing CRC.
The potential role of ERβ as a tumor suppressor gene in CRC of colitis patients has
never been investigated. Proving this hypothesis and finding a way to induce ERβ
expression in these patients by an agent that will not attached to ERα and induces
estrogen feminine side effects in men, will be a potential therapy preventing
development of CRC.
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1. Introduction

Gender effect on the incidence and
prognosis of colorectal cancer (CRC) is unique
by protecting women till the age of menopause
[1]. This protection disappears in older women
and become similar to men. The cause for
gender differences is unknown and seldom
investigated in depth. Sex hormones are
frequently blamed for gender dependant change
in disease prevalence, most of the time without
any scientific evidence. Estrogen receptor beta
(ERβ) is abundant on colonic mucosa of men and
women and may be activated by estrogen in
younger women. We hypothesize that ERβ is a
tumor suppressor gene (TSG) for CRC, and that
finding a way to activate this gene without
activating estrogen receptor alpha (ERα) will be
protective against CRC without estrogen side
effects. This strategy may be important for
patients with long standing ulcerative colitis for
prevention
of
dysplasia
and
cancer
development.

2. Clinical Studies of Gender Difference
in CRC
Almost million cases of CRC are diagnosed
every year all over the world, and almost half
million patients die of this devastating disease
every year. According to the CORI database, an
American endoscopy data base of 75 American
medical centers, men have a greater risk of
polyps (with OR of 1.5) and tumors (OR of 1.4)
than women [1]. Interestingly, women have a
greater risk of developing pure right‐sided
polyps (with OR of 1.2) and tumors (OR of 1.6)
than men. In the California registry of 52,882
patients with metastatic CRC, younger women
lived longer than men, 17 months in average in
comparison with 14 months, but older women
lived less than men. These results were highly
significant.
We
evaluated
prospective
colonoscopy studies for screening CRC and early
detection of polyps in the average‐risk,
asymptomatic population [2]. The maximal

detection rates of adenomas, advanced
adenomatous polyps and CRCs were higher in
men than in women. Adenoma detection rate of
35.7% vs 15.5%, advanced adenomatous polyp
detection rate of 10.3% vs 4.8%, and CRC
detection rate of 1% vs 0.48%. Similarly, gender
differences in CRC incidence was evaluated in
inflammatory bowel disease (IBD) patients [3]. A
population base of 7607 IBD patients were
followed for 44 years in Sweden, all together
171,000 person‐years of follow‐up. They found
196 new cases of CRC, 123 in men and 73 in
women. Men had 60% higher risk of CRC, 8.3%
vs 3.5%. Again, this observation hold only for
patients younger than 45 years. Thus, the
incidence of adenomatous polyps, advanced
adenomatous polyps and CRC is lower in
younger women than men, in cases of sporadic
CRC and in CRC occurring in long standing IBD,
also survival in metastatic CRC is better in
younger women than men [4]. These differences
disappear after the age of 45; thus, estrogen may
be protective. Then, it was found that hormone
replacement therapy protected against CRC and
decreased the incidence in 66% after 15 years of
therapy [5].

3. Estrogen Receptor β and CRC
There are 2 types of estrogen receptors, ERα
and ERβ. ERα is a nuclear receptor for 17β‐
estradiol, on chromosome 6q25, and presented in
the female reproductive system. ERβ, on
chromosome 14q23, is found in the colon. It was
demonstrated that silencing of estrogen receptor
β (ERβ) by mutation or the promoter
methylation
increased
proliferation
and
carcinogenesis [6]. ERβ is abundantly expressed
in normal colonic mucosa, but declines in CRC
paralleling the tumorʹs dedifferentiation [7].
Malignant colon tissue showed a selective loss of
ERβ protein expression when compared to
normal colon mucosa in the same patient [8].
Loss of ERβ expression in CRC is associated with
more advanced staging [9].
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Loss of ERβ in knockout mice leads to
colonic
mucosa
hyper‐proliferation
and
disordered apoptosis [10]. Activation of ERβ
induced apoptosis in COLO205 and LoVo CRC
cell lines [11,12]. ERβ, located especially in
epithelial cells at the bottom of the mucosal crypt
may play an important role in the growth and
regeneration of normal colonic mucosa, as well
as being a tumor suppressor gene in CRC,
directs neoplastic cells toward apoptosis and
prevents proliferation. This theory is not
supported by a recent paper suggests that ERβ
acts as colon tumor promoter, and raloxipene as
an antagonist to ERβ provides protection against
colon carcinogenesis [13]. Since several ERβ
isoforms were described, it left to be investigated
if a specific isoform is more responsible than
others for protecting against CRC [14].
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5. Conclusions
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Long standing ulcerative colitis or Crohnʹs
colitis patients are in danger of developing CRC.
The potential role of ERβ as TSG in CRC of
colitis patients has never been investigated.
Proving this hypothesis and finding a way to
induce ERβ expression in these patients by an
agent that will not attached to ERα and induced
estrogen feminine side effects in men, will be a
potential maintenance therapy preventing
development of CRC.
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