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Introduction

 Breast cancer is the second leading cancer related 
deaths worldwide (Lacey et al., 2002), and in China it 
is predicted that breast cancer incidence will increase to 
85 per 100,000 women by 2021 (Ziegler et al., 2008). 
However, the etiology of breast cancer is not completely 
understood. For example, estrogen, a steroid hormone, 
is critically important for regulation of the growth, 
proliferation and differentiation of normal breast epithelial 
tissue (Williams et al., 1991), while estrogen hormone 
signaling pathways also play critical role in the onset 
and progression of breast cancer (Robertson et al., 1996; 
Kirschner et al., 1977).
 Estrogen exerts its biological response via binding 

are transcription factors that when bound by ligands, can 
bind as either a hetero- or homodimer to the promoter 
of target genes containing estrogen response elements. 

regulation, proliferation (Lin et al., 2007; Williams et 
al., 2008) and cell-cell adhesion (Rochefort et al., 1998; 

of estrogen in the onset and progression of breast cancer, 
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expression is negatively correlated with tumor grade and 
lymph node metastasis (Jarvinen et al., 2000; Fuqua et 

negatively correlated with nodal status (Fleming et al., 
2004; Koda et al., 2004; Sugiura et al., 2007) and tumor 
grade (Jarvinen et al., 2000; Omoto et al., 2002; Sugiura et 

transcriptional activity and suppresses the sensitivity of 
the cell to estrogen (Pettersson et al., 2000; Nilsson et al., 
2001). An unanswered question is whether co-expression 

 In the current report we addressed this question by 
conducting a population-based study to determine if 

set of well-known clinicopathological features of breast 
cancer.
 
Materials and Methods

Specimens
 The case-control study including a total of 84 primary 
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breast cancers, all from the Department of Surgery, 
Xijing Hospital, Xi’an, that were diagnosed as invasive 

(Umemura et al., 2006). Specimens were obtained from 
women undergoing mastectomy or quadrantectomy for 
early breast cancer. Lymph nodes status was determined 
through biopsy. Tumor stage was determined according 
to the AJCC TNM criteria (Page et al., 2002).
 This study was approved by the Ethics Committees 
of Capital Medical University and the Beijing People 
Hospital, and was conducted in accordance with the 
principles of the Helsinki Declaration II. Informed 
consents were obtained from all participants. 

Immunohistochemistry and Assessment

(0.6 mm) were taken from representative areas from each 
cancer using a manual arraying device. Slides (4 um) 

series of ethanol/water rinses, then antigen retrieval was 
performed by autoclaving sections in a 10mM citrate 
buffer (pH6.0) for 10 minutes. After cooling to room 

peroxide for 5 min followed by primary antibody for 
30 min at room temperature.  A monoclonal mouse 

of the primary antibody was used for negative controls.       

stained cells was considered as positive regardless of the 
number or staining intensity. All staining were evaluated 
by two pathologists independently, and in case of 
discrepancy, a third examination was performed to reach 
consensus. In the 84 specimens, the success rates were 

Statistical analysis
 All statistical analyses were performed using SPSS 
software version 13.0 (SPSS Inc., Chicago, IL, USA). 
Spearman’s rank correlation coefficient was used to 
evaluate the correlation between the expression of ERs 
in the cancer tissue and clinicopathological features, 

lymph node status. A multivariate regression analysis 
model was employed to examine the correlation of the 
co-expression of two ER with the clinicopathological 
features, with multivariate logistic regression used for 
assessment the correlation of the interaction with tumor 
stage and nodal status, and multiple linear regression for 

as confounding factors, and were adjusted in all the 

tests were used throughout, P

Results 

 From July to December of 2009, we recruited 84 
patients from the Xijing Hospital (Xi’an, China) for the 
study. The age of patients ranged from 29 to 84 years old 
(mean: 50.69). Among these patients, 36 cases had tumors 
located in the left breast, while 48 cases had tumors located 
in the right breast (Table 1). 
 In excised breast cancer tissues from the 84 patients, 

p

clinicopathological features of breast cancer
 As shown in Table 3, there was a correlation between 

p

p p

Mean age(range) 50.7 (29-84)

Tumor stage 

Lymph node status 
     Positive 13 (15.5)
     Negative 71 (84.5)

           positive     negative         r               p

Positive 44 16 0.322 0.003
Negative 8 13 

p

                     r         p             r             p

Age at operation -0.123 0.274 -0.155 0.521
Nodal status -0.156 0.168 -0.243 0.028*
Tumor stage -0.246 0.028* -0.123 0.274

p



DOI:http://dx.doi.org/10.7314/APJCP.2013.14.10.6081

0

25.0

50.0

75.0

100.0

N
ew

ly
 d

ia
gn

os
ed

 w
ith

ou
t 

tr
ea

tm
en

t 

N
ew

ly
 d

ia
gn

os
ed

 w
ith

 t
re

at
m

en
t 

Pe
rs

is
te

nc
e 

or
 r

ec
ur

re
nc

e

Re
m

is
si

on

N
on

e

Ch
em

ot
he

ra
py

Ra
di

ot
he

ra
py

Co
nc

ur
re

nt
 c

he
m

or
ad

ia
tio

n

p
2                   ratio

Age 0.014 0.031 0.221 0.638 1.015 0.955-1.077

p (b)   

p

of each ERs’ protective effect on lymph node metastasis 
in breast cancer 
 As we have shown, both ERs negatively correlated or 
shown a trend towards negative correlation with lymph 
node metastasis. In order to examine whether there is an 
co-expression between the ERs and how the co-expression 

multivariate logistic or linear regression analysis model 

with the clinicopathological features of breast cancer 

and age at surgery), was examined. 

p

the risk of lymph node metastasis, which was 0.194 fold 
to the other patients (Table 4). The interaction was not 

p
p

p

Discussion

In the present study, we observed that the co-expression 

each ERs’ ability to prevent lymph node metastasis. To 
our knowledge, there are no previous population-based 

features of breast cancer.

et al., 1978; Osborne et al., 1998). This indicates that an 
elevated receptivity to estrogens in these tissues is involved 
in a higher risk of tumorigenesis. However, several 
population-based studies demonstrated that in mammary 

less tumor invasiveness and a more favorable prognosis 

associated with low tumor grade and negative lymph 

node status (Pettersson et al., 2000; Fuqua et al., 2003; 
O’Neill et al., 2004). In the present study, we observe that 

p
p

correlated with negative axillary lymph node metastasis 
(Pettersson et al., 2000; Fleming et al., 2004; Koda et al., 
2004; Sugiura et al., 2007), which is consistent with our 

p
Since our results indicated that expression of both 

ERs is negatively correlated with lymph node status, and 

et al., 2000; Nilsson et al., 2001), we examined whether 

with lymph node status in a population -based study. By 
employing a multivariate logistic regression analysis 
model, we observed that there was a correlation between 

p

further enhancing each of their individual actions on 
protecting axillary lymph node from metastasis. Some 
studies have suggested that the patients who express both 

prognosis (Platet et al., 2004; Lin et al., 2007), and our 
results might partly account for it. Although it has been 
known that when both ERs co-expressed in cell lines, 

sensitivity of the cells to estrogen (Pettersson et al., 2000; 
Younes et al., 2011), the precise mechanism underlying 
the protective effect of ERs interaction on lymph node 
metastasis remain to be elucidated in further cell- and 

1999; Fuqua et al., 2000; Murphy et al., 2003), and further 
as we have shown in the present study that the expression 

p

The present study suggests that co-expression of both 
ERs in breast cancer tissue is a good predictor for disease 
prognosis since it enhances each ER’s protective effect on 
lymph node metastasis.      
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