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Abstract
The aim of this article is to investigate the expression of E-cadherin (E-cad) and vascular endothelial growth factor (VEGF) in triple-
negative breast cancer (TNBC) of Han and Uygur women patients in western China, and their relationship with clinical features of
TNBC.
Totally, 172 cases of Han TNBC patients and 79 cases of Uighur TNBC patients were enrolled. The expressions of E-cad and

VEGF were detected with immunohistochemistry. The correlation of E-cad and VEGF expression with lymph node metastasis, TNM
stage, and histological grade were analyzed. The 5-year disease-free survival rate of the 2 groups was also evaluated.
There was no significant difference in the 5-year disease-free survival rate (P> .05) and the expression of E-cad between the

2 groups. The positive rate of VEGF in Han was significantly lower than that in Uygur (P< .05). The expression of E-cad was negatively
correlated with lymph node metastasis, TNM stage, and histological grade (�1�r<1, P< .05). However, the expression of VEGF
was positively correlated with lymph node metastasis and TNM staging (0< r<1, P<0.05), but not with histological grading.
The expression of E-cad and VEGF and their relationship with clinical features of TNBC suggest that Uygur TNBC patients might

have different prognostic factors as compared with Han patients.

Abbreviations: E-cad = E-cadherin, ER = estrogen receptor, HER-2 = human epidermal growth factor receptor 2, N-TNBC =
non-triple-negative breast cancer, PR = progesterone receptor, TNBC = triple-negative breast cancer, VEGF = vascular endothelial
growth factor.
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1. Introduction

Triple-negative breast cancer (TNBC) is currently the focus of
breast cancer research. Researches[1,2] have demonstrated that
the expression of estrogen receptor (ER), progesterone receptor
(PR), and human epidermal growth factor receptor 2 (HER-2) are
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absent in patients with TNBC. Compared with non-triple-
negative breast cancer (N-TNBC), patients with TNBC have
short survival and poor clinical prognosis.[2] In addition, elderly
and young patients have similar survival rates.[3]

E-cadherin (E-cad), the most important member of the cell
adhesion molecule family, is synthesized by the cadherin gene
located on chromosome 16q22.1.[4] E-cad is a cell adhesion
molecule that mediates cell molecular recognition and binding,
tumor infiltration, and metastasis.[4] It is composed of 3 domains,
a cytoplasmic domain, a transmembrane domain, and an
extracellular domain, which is bound to Ca2+.[5] Highly
conserved cytoplasmic domain of E-cad forms a complex with
the actin fibers to maintain the stability of cell adhesion and
polarity, mediate cell-cell adhesion, and involve in cell signal-
ing.[6] Abnormalities of the E-cad expression can result in the
metastasis of epithelial tumors from the primary tumor and
across the basement membrane.[4,7]

Vascular endothelial growth factor (VEGF) is an important
angiogenesis regulator identified in the process of mitosis of
endothelial cells.[8] Overexpression of VEGF leads to the
proliferation and migration of vascular endothelial cells.[9]

VEGF promotes neovascularization and tumor angiogenesis,
and therefore is closely associated with tumor growth.[10]

Studies[11,12] have shown that molecular characteristics of
TNBC are different among ethnic groups in China. Compared
with the Han, tumors in Uygur TNBC patients are large
and staged late.[13,14] In this study, we detected the expression
levels of E-cad and VEGF in Han and Uygur female TNBC
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Table 1

The clinical data of patients.
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patients in Xinjiang, China. Their relationship with prognosis
was analyzed.
Clinical data
Patients

Han Uygur

Total 172 79
Age
<40 46 24
≥40 126 55

Lymph node metastasis
Positive 82 47
Negative 90 32

TNM staging
I 56 20
II 74 31
III 42 28

histological grading
1–2 120 49
3 52 30
2. Materials and methods

2.1. Patients

A total of 251 cases of TNBC patients from the Affiliated Tumor
Hospital between January 2011 and December 2011 were
enrolled in this study. TNBC was confirmed by immunohis-
tochemistry. There were 172 cases of Han patients and 79 cases
of Uygur patients. The clinical data of patients were shown in
Table 1. The inclusion criteria were as follow: subjects were Han
or Uygur women breast cancer patient treated for the first time;
the clinical and pathological data of subjects were complete;
subjects had negative expressions of ER, PR, and HER-2. The
exclusion criteria were as follow: the clinical and pathological
data of subjects were incomplete; subjects were not TNBC
patients. Breast cancer tissues were collected during surgery.
Previous written and informed consent were obtained from every
patient and the study was approved by the ethics review board of
Xinjiang Medical University.
2.2. Immunohistochemistry staining

The expression of E-cad and VEGF was measured by
immunohistochemical staining using a PV-9000 kit (Zhong
Shan-Golden Bridge Biological Technology CO., Ltd., Beijing,
China). Briefly, tissues were fixed, embedded in paraffin, and
cut into tissue sections. Then tissue sections were dewaxed in
xylene and rehydrated in graded alcohols. Then sections were
incubated with 0.3% hydrogen peroxide to inactivate endoge-
nous peroxidase activity. Antigen retrieval was achieved by
incubating with sodium citrate (pH 6.0). After blocking,
sections were incubated with primary antibodies against E-cad
and VEGF (ZSGB-bio, Beijing) at 37°C for 90minutes. After
washing with PBS, secondary antibodies of anti-mouse IgG
were added and incubated for 20 minutes. Then sections were
developedwith DAB chromogenic reagent. Positive control was
set up. For negative control, PBS instead of the primary
antibody was used.

2.3. Evaluation of staining results

Cells with yellow or brown staining were positive cells. Based on
the percentage of positive staining, immunohistochemistry
staining results were scored as follows: score 0, positive staining
percentage <25%; score 1, 25% to 50% of positive staining
percentage; score 2, 50% to 75% of positive staining percentage
and score 3, positive staining percentage>75%. According to the
staining intensity, immunohistochemistry staining results were
evaluated as follows: score 0, no staining; score 1, light yellow;
score 2, brownish yellow and score 3, tan. The degree of staining
was calculated by adding the scores of positive staining
percentage and the intensity of staining. And the overall degree
of staining was defined as follows: total score of �2 points was
defined as negative staining and total score>3 points was defined
as positive staining.
2.4. Follow-up

Follow-up was performed in 2 ways, hospital regular review and
telephone. The start time of the operation was defined as the
follow-up start time and the metastasis was the termination time.
2

The follow-up time was in units of months and for a total of 5
year. The deadline was December 1, 2016.

2.5. Statistical analyses

The data were analyzed using SPSS 18.0 software. The x2 test was
used to compare the differences between 2 ethnic groups. The
relationships of E-cad, VEGF and the number of lymph node
metastasis, TNM staging, and histological grading were
compared by Spearman rank correlation analysis. Kaplan-Meier
method was used for calculating 5-year disease-free survival and
the log-rank test was used to compare the statistical difference. A
P value <0.05 was considered statistically significant.

3. Results

3.1. Expression of E-cad and VEGF in TNBC patients
of different ethnic groups

To investigate the expression of E-cad and VEGF in TNBC
patients, immunohistochemical staining method was used. The
results showed that the expression of E-cad and VEGF was
located in the membrane and cytoplasm of the tumor cells, which
were stained brown and tan (Fig. 1). As shown in Table 2, E-cad
positive expression was found in 78 of 172 Han patients (45.3%)
and 30 of 79 Uygur patients (38.0%). The positive expression of
VEGF in Han and Uygur patients was 81 of 172 (47.1%) and 48
of 79 (60.8%). Statistically, the expression of VEGF in Han
women was significantly lower than that in Uighur women
(P< .05). However, the expression of E-cad showed no
significant difference between the 2 groups. These results suggest
that there are significant differences in expression of VEGF in
TNBC patients of different ethnic groups.

3.2. Correlation of E-cad and VEGF with lymph node
metastasis

The correlation between expression of E-cad and VEGF and
lymph node metastasis was analyzed. As shown in Table 3, the
positive expression of E-cad decreased with the increase of the
number of lymph node metastasis. In the cases without lymph
node metastasis, the expression of E-cad was 55.6% in Han and
56.3% in Uygur. In the case with lymph node metastasis,
especially the number of metastases ≥4, the positive expression of



Figure 1. The expression of E-cad and vascular endothelial growth factors (VEGFs) detected by immunohistochemical straining. The expression of E-cad and
VEGF was detected using PV9000 kit. The images were magnified at 200�. (A) The positive expression of E-cad. (B) The negative expression of E-cad. (C) The
positive expression of VEGF. (D) The negative expression of VEGF.

Table 2

Comparison of the expression of E-cad and VEGF in the Han and Uygur TNBC patients.

Patients
E-cad VEGF

Positive expression Positive rate (%) Positive expression Positive rate (%)

Han (n=172) 78 45.3 81 47.1
Uygur (n=79) 30 38.0 48 60.8
x2 1.201 4.048
P 0.273 0.044

E-cad=E-cadherin, TNBC= triple-negative breast cancer, VEGF= vascular endothelial growth factor.
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E-cad was only 32.1% in Han and 21.3% in Uygur. There was a
negative correlation between the E-cad and lymph node
metastasis (�1�r<1, P< .05). With the number of lymph node
metastasis increased, positive expression of VEGF gradually
increased. When the number of lymph node metastases was ≥4,
the positive expression of VEGFwas 71.4% inHan and 73.7% in
Uygur, respectively. There was a positive correlation between the
VEGF and lymph node grouping (�1�r<1, P< .05). These
results indicate that lymph node metastasis is related to the loss of
E-cad and the overexpression of VEGF in TNBC patients.
3.3. Correlation of E-cad and VEGF with TNM staging
of different ethnic groups

The expression and correlation of E-cad and VEGF in different
TNM stages were statistically analyzed inHan and Uygurwomen
TNBC patients. The results showed that the expression of E-cad
and VEGF in the TNM staging of TNBC were significantly
Table 3

The expression of E-cad and VEGF in Han and Uygur TNBC patients

E-cad Positive rate

Patients Lymph node metastasis + � (%)

Han 0 50 40 55.6 �
1–3 19 35 35.2
≥4 9 19 32.1

Uygur 0 18 14 56.3 �
1–3 8 20 28.6
≥4 4 15 21.3

+=positive expression, �=negative expression, E-cad=E-cadherin, TNBC= triple-negative breast can

3

different (P< .05) (Table 4). In both groups, the positive
expression of E-cad in stage I was higher than that in stage II
and III, whereas the positive rate of VEGF in stage III was higher
than that in stage I and II. Correlation analysis showed that the
expression of E-cad decreased gradually with the TNM clinical
stage increased (P< .05), and the difference was statistically
significant (�1�r<1, P< .05). Statistically, the positive rate of
VEGF was gradually increased with the increase of TNM clinical
stage (0< r<1, P< .05). These results demonstrate that TNM
staging correlates with the loss of E-cad and the overexpression of
VEGF in TNBC patients.
3.4. Correlation of E-cad and VEGF with histological
grading of TNBC in different ethnic groups

The expression and correlation of E-cad and VEGF in different
histological grades were statistically analyzed in Han and Uygur
women TNBC patients. The results are shown in Table 5. The
with or without lymph node metastasis.

Correlation VEGF Positive rate Correlation

r P + � (%) r P

0.211 <.01 33 57 36.7 0.247 <.01
28 26 51.9
20 8 71.4

0.307 <.01 15 17 46.9 0.232 .040
19 9 67.9
14 5 73.7

cer, VEGF= vascular endothelial growth factor.
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Table 4

The expression of E-cad and VEGF in TNM staging of Han and Uygur TNBC patients.

E-cad Positive rate Correlation VEGF Positive rate Correlation

Patients Stage + � (%) R P + � (%) r P

Han I 34 22 60.7 �0.259 <.01 15 41 26.8 0.335 <.01
II 33 41 44.6 36 38 48.6
III 11 31 26.2 30 12 71.4

Uygur I 13 7 65.0 �0.335 .003 6 14 30.5 0.333 .003
II 11 20 35.5 21 10 67.7
III 6 22 21.4 21 7 75.0

+=positive expression, �=negative expression, E-cad=E-cadherin, TNBC= triple-negative breast cancer, VEGF= vascular endothelial growth factor.

Table 5

The expression of E-cad and VEGF in the histological grading of Han and Uygur TNBC patients.

E-cad Positive rate Correlation VEGF Positive rate Correlation

Patients grade + � (%) r P + � (%) r P

Han 1–2 61 59 50.8 �0.167 0.028 54 66 45.0 0.064 .406
3 17 35 32.7 27 25 51.9

Uygur 1–2 23 26 46.9 �0.236 0.036 27 22 55.1 0.148 .193
3 7 23 23.3 21 9 70.0

+=positive expression, �=negative expression, E-cad=E-cadherin, TNBC= triple-negative breast cancer, VEGF= vascular endothelial growth factor.

Jiang et al. Medicine (2017) 96:42 Medicine
results showed that the expression of E-cad in the Han and Uygur
women were negatively correlated with histological grading (�1
� r<1, P< .05).With the increase of histological grade, loss of E-
cad expression was more obvious. There was no significant
correlation between the expression of VEGF and the histological
grading (P> .05). These results show that histological grading is
associated with the loss of E-cad, but not with the overexpression
of VEGF in TNBC patients.
3.5. Disease-free survival time

All patients were followed up regularly. Until December 2016,
there were 44 (44/172, 25.6%) and 26 (26/79, 32.9%) case of
TNBC patients with recurrence and metastasis in Han and
Uighur, respectively. There was no significant difference between
the 2 groups in the 5-year disease-free survival (Log rank=1.566,
P= .211) (Fig. 2).
Figure 2. The 5-year disease-free survival of non-triple-negative breast cancer
(TNBC) in Han and Uygur patients. The 5-year disease-free survival rate of
TNBC was 74.4% in Han patients and 67.1% in Uygur patients and there was
no statistically significant difference between the 2 groups.
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4. Discussion

Occurrence and development of breast cancer is related to genetic
and environmental factors.[15] Compared with N-TNBC, TNBC
has complex molecular characteristics with different clinical and
pathological features and prognosis.[1,2] There are significant
differences in molecular characteristics of TNBC among different
ethnic groups.[11,12] However, the clinical reports[16] on TNBC
are limited to the Han patients and there is a lack of control
research among different ethnic groups. In this article, the
expression levels of E-cad and VEGF, and their relationship with
clinical characteristics of TNBC patients were investigated.
E-cad, a cell adhesion molecule, has a transmembrane

glycoprotein structure distributed in 3 different regions of
extracellular, transmembrane, and intracellular domain, which
plays a role in signal transduction.[17] E-cad plays a key role in cell
movement and the process of epithelial-mesenchymal transition
and migration during tumor invasion.[7] The lack of E-cad
expression is critical for epithelial tumor invasion and metasta-
sis.[18] Studies have shown that low expression of E-cad is a sign
of poor tumor prognosis, and is significantly related to disease-
free survival.[19,20] In this study, the results showed that 78 cases
of patients had positive expression of E-cad in 172 cases of Han
patients with the positive rate of 45.3%, and 30 cases of patients
had positive expression of E-cad in 79 cases of Uygur patients
with the positive rate of 38.0%. There was no significant
difference between the 2 groups. These results suggest that there
is no significant difference in expression of E-cad in TNBC
patients of different ethnic groups.
VEGF can stimulate vascular endothelial cell proliferation and

promote neovascularization of tumor cells.[9] It is closely related
to tumor growth.[10] Studies have shown that the high expression
of VEGF and 5-year disease-free survival rate is significantly
related in TNBC patients and overexpression of VEGF
corresponds to poor prognosis.[21,22] VEGF may become a
new target for TNBC therapy.[23] The combination of bevaci-
zumab (anti-VEGF), epirubicin, cyclophosphamide, and doce-
taxel have increased the rate of pathologic remission in TNBC
patients from 27.9% to 39.3%.[24] Our results showed that the
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positive rate of VEGF expression in Han patients was
significantly lower than that in Uygur patients. The reason for
this difference may be because Uighur TNBC patients usually go
to treatment at a late stage. This requires further study to confirm.
Through the follow-up, we found that the number of

recurrence and metastasis was 44 cases (26.6%) and 26 cases
(32.9%) in Han and Uygur TNBC patients, respectively, without
significant difference. There was no significant difference in 5-
year disease-free survival between 2 groups.
Study has shown that the invasion of tumor cells and

expression levels of E-cad are negatively correlated.[25] By
overexpression of E-cad, the invasion of tumor cells can be
effectively inhibited.[26] E-cad plays an important role in the
development and progression of TNBC and can be used as a
prognostic indicator of TNBC.[19,27] In this study, we found that
the expression of E-cad was negatively correlated with the lymph
node status, TNM staging, and histological grading in both the
Han and Uygur groups. With the increased number of lymph
node metastasis, the later clinical stage, the higher histological
grade, lack of E-cad expression is more obvious, which affects the
prognosis of patients with TNBC. The 5-year overall survival and
disease-free survival rates of E-cad-negative patients with 61%
and 27% were significantly lower than those of E-cad-positive
patients with 89% and 65%, respectively.[28]

Overexpression of VEGF in TNBC has correlation with lymph
node metastasis and tumor stage, and is prone to cause early
recurrence and metastasis of TNBC and poor prognosis.[29] A
study of TNBC recurrence has shown that the expression of
VEGF is significantly different in different stages of TNBC.[30] In
2011, Song et al showed HIF1a, VEGF related to Wnt, and
b-catenin and in patients with AML, but the mechanism has not
been investigated.[31] Our study showed that the positive
expression rate of VEGF was positively correlated with the
number of lymph node metastasis and TNM staging in Han and
Uygur TNBC patients, but not the histological grading, which
was consistent with previous report.[32] With the increased
number of lymph node metastasis and TNM stage, the positive
expression of VEGF gradually increased, indicating that VEGF
plays a certain role in the progress of TNBC.
Lymph node metastasis, TNM staging, and histological

grading are important basis for clinical judgment of prognosis
and reference clues for development of individualized compre-
hensive treatment program.[33] The correlation of E-cad and
VEGF with lymph node metastasis, TNM stage, and histological
grade further suggests that we should pay great attention to the
differences of E-cad and VEGF expression in different ethnic
TNBCpatients. E-cad andVEGFmay have clinical significance as
therapy targets. Individual treatment strategies for TNBC
patients of different ethnic groups should be taken to obtain a
higher cure rate and survival rate.
In conclusion, we reported that the 5-year disease-free survival

rate of TNBC patients in Han and Uygur patients had no
significant difference, but the difference of VEGF expression rate
was statistically significant, indicating that VEGF could be used
as an independent factor in the prognosis of TNBC. With the
increase of VEGF expression, the prognosis is worse.[34]

Meanwhile, this study also showed that the positive expression
rate of VEGF in Uygur TNBC patients was higher than that in
Han patients, but the 5-year disease-free survival rate and
expression of E-cad were not significantly different. In the
prognosis of N-TNBC, it has been demonstrated that the 6-year
disease-free survival rate of Uygur Lumina A breast cancer
patients is lower than that of Han patients.[13] Therefore, these
5

results suggest that the prognosis factors of Uygur TNBC patients
may be different from those of Han TNBC patients.
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