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Abstract: Objective: To analyze the expressions of Bcl-2, B7-H1, EGFR and VEGF in colorectal cancer for the further 
investigation of their correlations with the clinical pathological features of colorectal cancer. Method: Fresh colorec-
tal cancer tissues and the expressions of Bcl-2, B7-H1, VEGF and EGFR in paraneoplastic normal mucosal tissues 
of 57 cases were tested by immunohistochemisty method, and the results were analyzed by SPSS10.0. Results: 1. 
Compared with paraneoplastic normal tissues, the expressions of Bcl-2 and B7-H1 in colorectal cancer tissues in-
creased significantly with significant difference (P<0.05), while the expression of EGFR and VEGF in colorectal can-
cer tissues showed no significant difference with those in paraneoplastic normal tissue (P>0.05); 2. The correlation 
with clinical pathological features: there was significant difference of expression rates of EGFR between different 
genders (P<0.05); the expressions of BCL-2 and B7-H1 in colorectal cancer of the high- and medium- differenti-
ated groups were significantly higher than those of the low-differentiated group, and the difference was significant 
(P<0.01); compared with the colorectal cancer patients without lymph node metastasis (Dukes stage A+B), the 
expression of B7-H1 in patients with lymph node metastasis (Dukes stage C+D) was significantly higher (P<0.05); 3. 
Within the high- and medium- differentiated colorectal cancer tissues, Bcl-2 expression rate in B7-H1 negative group 
was higher than the positive group with significant difference (P<0.01). Conclusions: In colorectal carcinoma, Bcl-2, 
B7-H1, EGFR and VEGF were all expressed, independent from age and depth of invasion. However, the expression 
level of Bcl-2 and B7-H1 correlated with tissue differentiation, and the latter also had correlation with tumor staging. 
Meanwhile, the short-term follow-up showed that high expression of Bcl-2/B7-H1 existed in death cases. Therefore, 
the expression detection of Bcl-2, B7-H1 might provide a clear understanding of the biological behavior of colorectal 
cancer, and was important for the diagnosis, treatment and prognosis judgment of colorectal cancer.
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Introduction

The occurrence and invasion of colorectal can-
cer is a complex interaction process of multiple 
factors and stages in vitro and in vivo, many 
abnormal changes in molecular level, such as 
cell growth, apoptosis regulation, angiogenesis 
and immune evasion, might appear and 
involved multiple genes.

Bcl-2 is an important gene regulating apopto-
sis, and recent studies have shown that itself 
has no activities of proliferating and promoting 
cell deterioration, while in the conditions of no 
growth factors or neurotrophic factors, it could 
increase the opportunities of chromosomal 
aberration and viral infection through inhibiting 

apoptosis to prolong cell survival time, which 
would lead to cell canceration and contribute to 
tumorigenesis and development [1-3].

B7-H1, also known as PD-L1, a new member of 
B7 family, could significantly regulate T and B 
cell response [4]. The studies found that B7-H1 
molecules could be expressed in a variety of 
tumor tissues in humans, promoting the apop-
tosis of cytotoxic T lymphocytes (CTL), and 
involved in the tumor immune escape process 
[5]. In vitro, B7-H1 could not only induce the 
apoptosis of T cells, playing an important role in 
tumor immune evasion through inhibiting Th1-
based immune response with its inhibitory 
receptor PD-1, but also might promote T cell 
proliferation and cytokine secretion, playing 
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positive and negative dual regulatory roles 
through non-PD-1 receptor-mediated costimu-
latory signals.

Angiogenesis refers to the formation of new 
blood vessels from the already existing blood 
vessels. Today, we know that through tumor 
growth, angiogenesis involves from the first 
stage to the final stage of the development of 
cancer, namely distant metastasis [6]. Vascular 
endothelial growth factor (VEGF) is an impor-
tant factor for angiogenesis, playing roles at 
every stage of angiogenesis [6-8]. VEGF is a 
highly specific vascular endothelial cell mito-
gen, also known to be the strongest VEGF pro-
moting factor, showing strong role in regulating 
blood vessel. The epidermal growth factor 
receptor (EGFR) is the expression product of 
proto-oncogene C-erbB-1, and its overexpres-
sion is related to cell proliferation and cancera-
tion. EGFR could also promote tumor angiogen-
esis through upregulating VEGF levels. 

Casanova [9] found that in the evolution of 
tumor, EGFR would promote or synergize tumor 
angiogenesis through increasing the expres-
sion of VEGF, and removed the role of EGFR 
would hinder the further blood vessels 
development.

Bcl-2, B7-H1, EGFR and VEGF are important 
regulators promoting tumor growth, develop-
ment and transfer, there were many reports 
about the relationships between Bcl-2, EGFR 
and VEGF with colorectal cancer clinical stage 
and differentiation degree, while there were 
rare reports about the relationships between 
B7-H1 and colorectal cancer domesticly, and 
no simultaneous detection report was found 
about the relationships of the above 4 factors 
with colorectal cancer. Therefore, we applied 
immunohistochemistry method to simultane-
ously detect the expression of Bcl-2, B7-H1, 
VEGF and EGFR in colorectal cancer tissues 
and (or) paraneoplastic normal tissues, for the 

Figure 1. Negative expression in the colorectal cancer tissues. A. Bcl-2 negative expression in the colorectal cancer 
tissues ×200; B. B7-H1 negative expression in the colorectal cancer tissues ×200; C. EGFR negative expression in 
the colorectal cancer tissues ×200; D. VEGF negative expression in the colorectal cancer tissues ×200.
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purpose of analysis of their relationships with 
clinical pathological features of colorectal can-
cer, and exploring the interaction and signifi-
cance among these 4 factors.

Materials and methods

Clinical data

57 cases, male 35 cases and females 22 
cases, were collected from Jan. 2010 to Jan. 
2011, Baotou Tumor Hospital, with complete 
clinical data of radical surgery of colorectal 
cancer for the removal of fresh tissues and 
paraneoplastic normal tissue (5 cm more to the 
cancer tissue), with average age 60±14 years 
old, among them 31 cases of rectal cancer 
(including anal cancer) and 26 cases of colon 
cancer. 33 cases were identified as high- and 
medium- differentiated adenocarcinoma in 
accordance with the WHO pathology classifica-

tion standards, and 24 cases were low-differ-
entiated adenocarcinoma. According to Dukes 
Staging, 32 cases were identified as A+B stage 
(without lymph node metastasis and distant 
metastasis), and 25 cases as C+D (with lymph 
node metastasis but no distant metastasis). 
The patients had not received preoperative 
radiotherapy and chemotherapy treatment 
before.

Method

Making paraffin sections, after dewaxing and 
hydration, antigen retrieval was carried out. All 
patients were stained using 2-step EnviSion 
Method in accordance with EnviSion kit (DAKO 
Corporation, USA) instructions, adding antibody 
I and biotinylated antibody II ordinally, then 
using DAB for colouration and hematoxylin for 
afterstaining, then using alcohol for gradual 
dehydration, hyalinized, dry naturally after 

Figure 2. Positive expression in the colorectal cancer tissues. A. Bcl-2 positive expression in the colorectal can-
cer tissues ++ ×200; B. B7-H1 positive expression in the colorectal cancer tissues +++ ×200; C. EGFR positive 
expression in the colorectal cancer tissues ++ ×200; D. VEGF positive expression in the colorectal cancer tissues 
+ ×200.
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Table 1. The relationship with clinicopathological features of Bcl-2, B7-H1, EGFR and the VEGF expres-sion in colorectal cancer tissues

Clinical pathology parameter n 
Bcl-2 (+) B7-H1 (+) EGFR (+) VEGF (+) 

n (%) x2 p n (%) x2 p n (%) x2 p n (%) x2 p
Sex
    Male 35 24 (68.6) 2.308 0.129 15 (42.9) 0.753 0.386 7 (20.0)*** 5.016 0.025 26 (74.3) 2.397 0.122
    Female 22 19 (86.4) 11 (50.0) 0 (0.00) 20 (90.9)
Age 
    ≥60 36 27 (75.0) 0.01 0.92 14 (38.9) 1.781 0.182 3 (8.3) 1.413 0.234 30 (83.3) 0.435 0.51
    <60 21 16 (76.2) 12 (57.1) 4 (19.6) 16 (76.2)
Infiltration depth
    Under serosa 8 4 (50.0) 3.25 0.071 4 (50.0) 0.072 0.92 0 (0.00) 1.303 0.254 7 (87.5) 0.276 0.599
    Outside serosa and serosa 49 39 (79.6) 22 (44.9) 7 (14.3) 39 (79.6)
Differentiated degree
    the highly- and medium-differentiated 33 21 (63.6)* 6.605 0.01 8 (24.2)* 14.43 0.001 4 (12.1) 0.002 0.966 25 (75.8) 0.464 0.496
    the low-differentiated 24 22 (91.7) 18 (75.0) 3 (12.5) 21 (87.5)
Dukes stages
    A+B 27 22 (81.5) 1.011 0.315 8 (29.6) 5.284 0.022 2 (7.4) 0.182 0.67 23 (85.2) 0.662 0.416
    C+D 30 21 (70.0) 18 (60.0)** 5 (16.7) 23 (76.7)
Lymph node metastasis 
    Yes 30 21 (70.0) 1.011 0.315 18 (60.0)** 5.284 0.022 5 (16.7) 0.182 0.67 23 (76.7) 0.662 0.416
    No 27 22 (81.5) 8 (29.6) 2 (7.4) 23 (85.2)
**P<0.05, ***P<0.05. P values: a statistical method of Statistics.
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mounted with neutral resin, and observed 
under the microscope, using PBS buffer instead 
of antibody I as the negative sample. The BCL-2 
antibody I and VEGF antibody I used in the 
study were rabbit monoclonal antibodies 
(Beijing Zhongshan Golden Bridge Bio-  
technology Company); B7-H1 antibody I was 
rabbit monoclonal antibody (Long Island bio-
technology company); EGFR antibody I was 
mouse monoclonal antibody (Beijing Zhongshan 
Golden Bridge Biotechnology company). All 
monoclonal antibodies were prepared accord-
ing to strict instructions (specify each antibody 
dilution level), and the pre-experiments were 
done to verify the effects.

Results determination

Double blind method was used for film-reading: 
EGFR was brownish yellow fine particle, 
expressed in the cell membrane and cyto-
plasm; VEGF was expressed in the cytoplasm 
as brown granular; B7-H1 was expressed on the 
cell membrane and cytoplasm as pale yellow to 
brown fine particle; Bcl-2’s positive expression 
was also a brown particle, mainly locating in the 
cytoplasm. Positive cells semi-quantitative 
grading method was used to judge the results: 
scored the results according to the percentage 
of positive cells accounted for the whole tumor 
cells, <5% as 0, 5%-25% as 1 point, 26%-50% 
as 2 points, 51%-75% as 3 points, >75% as 4 
points; then scored the results according to 
positive cells dyeing shade, uncolored as 0, 
pale yellow as 2 points, brown as 3 points, and 
finally the above 2 scores were multiplied, 0 
was identified as negative, 1-4 points as (+), 
5-8 points as (++), 9-12 (+++), (+) and over were 
seen as positive cases. Results were shown in 
Figures 1 and 2.

Follow-up situation

Follow-up was carried out since the surgery fin-
ished, and ended on July 1st, 2011. The whole 
were 6-18 months, and 48 cases still lived at 
the end of follow-up with good condition, effi-

statistical analysis, P<0.05 was set up for sta-
tistically significant differences.

Results

Expression of BCL-2 and B7-H1 in colorectal 
cancer tissues and paraneoplastic normal tis-
sues 

BCL-2 positive expression rate in 57 cases of 
colorectal cancer tissues and paraneoplastic 
normal tissues was 75.43% (43/57) and 
52.63% (30/57), respectively. B7-H1 positive 
expression rate in 57 cases of colorectal can-
cer tissues and paraneoplastic normal tissues 
was 45.61% (26/57) and 15.79% (9/57), 
respectively. The positive expression rates of 
BCL-2 and B7-H1 in colorectal cancer tissues 
were higher than those in paraneoplastic nor-
mal tissues, and the difference was statistically 
significant (P<0.05). Note: expression of EGFR 
and VEGF in 57 cases of colorectal cancer tis-
sues and paraneoplastic normal tissues 
showed no statistically significant difference 
(P>0.05).

Clinicopathological relationships of Bcl-2, B7-
H1, EGFR and VEGF with colorectal cancer

Through X2 test, positive expression rates of 
BCL-2 and B7-H1 had statistically significant 
difference in different differentiated degrees of 
colorectal cancer (*P<0.01); the positive 
expression rate of B7-H1, in the different Dukes 
stage with lymph node metastasis of colorectal 
cancer, showed statistically significant differ-
ence (**P<0.05); compared with female, the 
positive expression rate of EGFR in colorectal 
cancer tissues of male patients had statistical-
ly significant difference (P<0.05); the expres-
sion of VEGF had no significant differences in 
different age, gender, depth of invasion, stage 
and lymph node metastasis of colorectal can-
cer patients. See Table 1. (In this study, the 
main emphasis of Dukes stage D was distant 
lymph node metastasis, but not distant 
metastases.)

Table 2. The relationship of Bcl-2 and B7-H1 expression Within 
the highly- and medium- differentiated colorectal cancer tissues

Bcl-2 Positive  
number

Bcl-2 Negative  
number X2 P

B7-H1 Positive group 4 3 8.450 0.003
B7-H1 Negative group 17* 8
Note: *P<0.01. P values: a statistical method of Statistics.

cacy evaluation as PR or NC; 5 
cases were lost; the 4 dead 
patients survived 4 to 8 months.

Statistically

Using Excel to create the data-
base, and all data were analyzed 
using the statistical software 
SPSS13.0 ×2 test and related 
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sion in normal tissue was limited to the cells 
sourced from macrophage system [5], while it 
could be detected in human lung cancer, ovari-
an cancer, colorectal cancer, melanoma, head 
and neck squamous cell carcinoma, breast 
cancer, stomach cancer, bladder cancer, renal 
cell carcinoma and other tumors. Hua et al [14] 
found that B7-H1 protein had significantly high-
er positive expression rate in colon carcinoma 
than in the adjacent tissues, and another report 
[15] also confirmed this and found that B7-Hl 
expression had no significant association with 
patient gender, age, histological type, grade 
and stage, while had association with lymph 
node metastasis, suggesting that B7-H1 was 
indeed involved in the development of colon 
cancer invasion and metastasis. B7-Hl expres-
sion could be seen as one of the indicators 
reflecting the colon cancer prognosis and pre-
dicting risk of recurrence.

In this study, Bcl-2 and B7-Hl synchronous 
detection was done in cancer tissue samples 
and paraneoplastic normal tissues of 57 
patients with colorectal cancer surgery, the 
results showed that: compared with paraneo-
plastic normal tissues, the positive expression 
rates of BCL-2 and B7-H1 significantly increased 
in colorectal cancer tissues. The difference 
was statistically significant (P<0.05). At the 
same time, the relationship between the two 
factors and the clinical pathological features 
revealed that BCL-2 and B7-H1 expression in 
colorectal cancer tissues was negatively corre-
lated with the differentiation degree, the higher 
the degree, the lower the expression. This con-
clusion was consistent with previous domestic 
and international researches. In addition, this 
study also found that B7-H1 protein expression 
in colorectal cancer with lymph node metasta-
sis (Dukes stage C+D) was higher than without 
lymph node metastasis (Dukes stage A+B). The 
above conclusions were not entirely consistent 
with the past researches, the difference might 
be due to experimental methods or methods of 
selecting cases of clinical and pathological 
grouping. But these were able to reveal that 
BCL-2 could induce the inhibition of apoptosis 
of tumor cells, as well as B7-H1-mediated tumor 
cell immune escape was indeed one of the 
important molecular biological mechanisms of 
colorectal cancer development, invasion and 
metastasis. The combined detection of BCL-2 
and B7-H1 expression might provide a refer-
ence for the prognosis and metastasis of 
patients with colorectal cancer.

Correlation between the expression of Bcl-2 
and B7-H1 in the high- and medium- differenti-
ated colorectal cancer tissues

In the high- and medium differentiated colorec-
tal cancer tissues, Bcl-2 positive expression of 
B7-H1 negative group was higher than that of 
B7-H1 positive group, with statistically signifi-
cant differences (*P<0.01), indicating that in 
high- and medium-differentiated colorectal 
cancer tissues, the expressions of Bcl-2 and 
B7-H1 was negatively correlated, in Table 2. 
Note: because the expressions of Bcl-2 and 
B7-H1 in low-differentiated colorectal cancer 
tissues were not obviously correlated, it would 
not be discussed in detail.

In the study, we did have a multivariate analy-
sis, but in addition to the correlation found in 
the expressions of BCL-2 and B7-H1 in the high- 
and medium-differentiated groups, there were 
no other valuable findings. In order to prevent 
the article was unfocused, the other findings 
was omitted.

Survival time

Till Jul. 1st 2011, the follow up towards 57 
cases of colorectal cancer patients was 6-18 
months, and till the follow-up cutoff date, 48 
cases still lived with good condition and no 
recurrence; 5 cases lost; the 4 dead survived 
for 4 to 8 months. The positive rates of Bcl-2 
and (or) B7-H1 in the 4 dead were 100%, and 
showed a strong positive. Because the number 
of dead cases was low and follow-up time was 
short, its practical significance was not yet 
clear, and the next step would be continued for 
the 3- and 5-year survival of the patients.

Discussion

The Bcl-2 proto-oncogene was found in follicu-
lar lymphoma, and a high level of bcl-2 protein 
could inhibit cell death, extending cell life and 
anti-apoptosis [10]. The abnormal Bcl-2 expres-
sion allows cells to escape apoptosis, leading 
to malignant transformation of cells [11]. In the 
study of various tumors, there were different 
reports about the expression of Bcl-2 and 
tumor grading, staging and prognosis [12].

Dong et al [13] found that B7-H was not only 
expressed in normal tissues, but also in ovari-
an cancer tissues. Though B7-H1 mRNA could 
be detected in many tissues, its protein expres-
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In the present study, we discovered for the first 
time that in high- and medium-differentiated 
colorectal cancer tissues, Bcl-2 protein expres-
sion of B7-H1 negative group was higher than 
B7-H1 positive group with statistically signifi-
cant difference (P<0.01), indicating that in 
high- and medium-differentiated colorectal 
cancer tissues, the expression of Bcl-2 and 
B7-H1 expression might be negative correlated 
in colorectal cancer tissues, which was not 
found in the previous literatures. The reason 
was still unclear, and still being explored wheth-
er it could be used to predict histological dif-
ferentiation in colorectal cancer.

EGFR has expression and overexpression in 
neck squamous cell carcinoma, breast cancer, 
gastric cancer, lung cancer, prostate cancer, 
kidney cancer, ovarian cancer, bladder cancer 
and other epithelial tumors, and associated 
with clinical progression, invasion and metasta-
sis [16, 17]. VEGF has low expression in normal 
adult and animal tissues, but higher expression 
in fetus and the organizations with ongoing 
physiological blood vessel growth. VEGF has 
higher expression in the tumor, promoting 
tumor angiogenesis, playing an important role 
to maintain the continuous growth of tumor 
and forming the basis of metastasis [18], there-
fore, VEGF expression level was positively cor-
related with malignancy, metastasis and micro-
vascular density, etc, and a negative correla-
tion with the prognosis of patients. In this study, 
the correlation between the expression of VEGF 
and EGFR and clinical pathological features, 
such as tumor size, lymph node metastasis and 
Dukes stage, was not found, nor was the cor-
relation between their expression. Compared 
with the previous reports, it might be related to 
the study sample size and sample related. We 
had come to the conclusion that the positive 
expression rate of EGFR in men colorectal can-
cer tissues was found higher than those in 
women, while yet there were not reports related 
to gender differences in VEGF or EGFR in 
colorectal cancer.

In summary, the occurrence and development 
of colorectal cancer is a multi-factor, multi-
stage, multi-gene and mutational pathological 
process. Its mechanism has not yet been fully 
elucidated, and closely related to a variety of 
gene abnormal expression. Bcl-2 and B7-H1 
play important roles in colorectal cancer occur-
rence and development, contributing to early 
diagnosis and prognosis of colorectal cancer. 

But there is no strong evidence to support 
whether the expression of them has a certain 
relevance or not. The effects of VEGF and EGFR 
on determining tumor staging, treatment and 
prognosis, as well as synergy in tumorigenesis 
and tumor progression, though confirmed by 
most studies, has not reached a similar results 
except for the gender difference, the reason 
might because of less number of samples and 
specimen heterogeneity. In the next step, the 
sample size should be increased. Furthermore, 
the follow-up time of this study was relatively 
short, leading to no clear correlation between 
high expression of the above factors and the 
prognosis, which might be more prominent with 
the depth of the follow-up.
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