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Abstract: Glioma is a common type of brain and neurological cancer with high degree of malignancy. Expression of
p53 has been found in a variety of tumor cells and VEGF has been associated with the angiogenesis in cancers. In
this study, the expressions of p53 and VEGF in glioma were examined. The relationship between clinicopathological
features of glioma and the expression profiles of p53 and VEGF was analyzed. Levels of p53 and VEGF in the serum
of glioma patients were detected by ELISA. Immunohistochemical staining was used to measure the protein expressions of p53 and VEGF. The correlation between the changes of p53 and VEGF and clinical pathological features of
glioma was analyzed. The expression levels of P53 and VEGF in glioma group were significantly higher than that in
the control group before surgery. The expression levels of P53 and VEGF in glioma group were significantly reduced
after surgery, compared with those before surgery (P < 0.05). In glioma group, p53 positive rate was 73.3% and
VEGF positive rate was 76.7%, which were significantly higher than that in adjacent normal tissues or control group
(P < 0.05). Expression of p53 was positively correlated with the expression of VEGF (P < 0.05). The expression
levels of P53 and VEGF were correlated with pathological type of glioma, WHO classification, distant metastasis,
and survival time (P < 0.05), but not age, sex, or PS score (P > 0.05). The expression levels of P53 and VEGF were
up-regulated in both the serum and tumor tissues of glioma patients. The expression levels of P53 and VEGF were
correlated with the pathological type of glioma, WHO classification, distant metastasis, and survival time, suggesting they might play a pivotal role in the development of glioma.
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Introduction
Originated from neural ectoderm, glioma
accounts for about 40%-60% of brain cancers.
Glioma, characterized by strong invasion capability, high recurrence rate, poor prognosis, and
high mortality, seriously affects patients’ lives
[1]. Study showed that the pathogenesis and
progression of glioma are affected by multiple
factors, multiple genes, and multiple stages
[2]. It has been reported that angiogenesis regulates the malignant tumor growth, invasion,
and migration. VEGF not only can increase the
permeability of the blood vessel, but also effectively promote the proliferation of endothelial
cells [3]. p53 is a very important tumor suppressor gene and regulates the growth of tumor
cells as well as induces DNA damage in tumor
cells. It also can prevent the mutation of genes
which have malignant tendency, which to some

extent plays a suppression role in the development of malignant tumors [4, 5]. In this study,
levels of p53 and VEGF in the serum and tumor
tissue of glioma patients were detected by
ELISA and IHC. The correlation between the
changes of p53 and VEGF and clinical pathological features of glioma was analyzed.
Materials and methods
General information
A total of 60 glioma patients from January 2015
to January 2016 in the First People’s Hospital of
Huzhou including 12 cases with grade I, 18
cases grade II, 19 grade III, and 11 grade IV
were included in this study. According to pathological changes, there were 20 cases of astrocytoma, 18 cases of oligodendroglioma, 13
cases of ependymoma, and 11 cases of glio-
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Table 1. ELISA analysis of the serum levels of p53 and VEGF
Groups
Glioma group
Before surgery
After surgery
Prognosis
Normal control group
Before surgery
After surgery
Prognosis

Cases
60

p53 (ng/ml)

VEGF (ng/ml)

1.57 ± 0.12*
0.08 ± 0.02#
0.07 ± 0.01

1.25 ± 0.14*
0.07 ± 0.02#
0.06 ± 0.02

0.06 ± 0.03
0.05 ± 0.07
0.05 ± 0.02

0.05 ± 0.04
0.05 ± 0.03
0.05 ± 0.01

30

Microplate reader was purchased from TECNA. Tissue
slicer was purchased from
Leica. Image analysis system was purchased from
Hewlett-Packard.
Parameters detected and
detection methods

ELISA assay of serum levels
of p53 and VEGF: Fasting
Compared with normal control group, P < 0.05; Compared with before surgery, P <
blood samples were collect0.05.
ed before surgery, after surgery, and in the follow-up.
Table 2. IHC assay of levels of p53 and VEGF in tissues
Collected blood samples
were centrifuged at 1500 r/
p53
Positive
VEGF
Positive
Groups
Cases
min for 10 min, supernaexpression
rate (%)
expression
rate (%)
tants were collected for later
- +-++ +++
- +-++ +++
*,#
*,#
use. Measurement of the
Glioma group
60 16 30 14 73.3
14 33 13 76.7
serum levels of p53 and
#
#
Adjacent tissues 60 40 16
4
33.3
38 20
2
36.7
VEGF were performed accoNormal control
30 30 29
1
3.3
29 1
0
3.3
rding to the instructions of
*
Compared with adjacent tissues, P < 0.05; #Compared with normal controls, P <
ELISA kits. Absorbance val0.05.
ues were recorded and linear regression equation was
used to calculate the levels of p53 and VEGF in
blastoma. Adjacent normal tissues were also
the samples.
collected. There were 30 males and 30 females
with an average age of 52.5 ± 4.8 (range: 30-70
IHC assay of levels of p53 and VEGF in tissues:
years). Healthy controls included 15 males and
Tissues were formalin-fixed, dehydrated, trans15 females with an average age of 54.2 ± 4.5
parented, then embedded and sliced. Heat
(range: 31-70 years). All patients underwent
antigen retrieval was performed and hydrogen
microsurgical total resection of the tumor. No
peroxide was blocked. After blocking with norsignificant differences were found regarding
mal goat serum in PBS, 50 μl of primary antigender or age between patients and controls (P
body (1:100 dilution) was added to each slice
< 0.05). This study was approved by the Medical
and incubated for 1 h followed by incubation
Ethics Committee of the First People’s Hospital
with secondary antibody (1:100 dilution) for 10
of Huzhou and all patients signed informed
min. Sections were then developed, counterconsent forms.
stained, and mounted.
Inclusion criteria: All patients should be conSection reading
firmed by pathological diagnosis, without connective tissue disease or immune system disPositive criteria: brown particles appeared at
ease; have not received radiotherapy, chemocytoplasmic membrane or cytoplasm and no
therapy, or other anti-tumor immunotherapy; no
nuclear staining. Positive rate ≤ 10% was desigheart, liver, lung, or other vital organ dysfunnated as negative (-); positive rate between
ction.
11%-25% was designated as weakly positive
Reagents and equipments
(+); positive rate between 26%-50% was designated as positive (+); positive rate > 50% was
VEGF ELISA kit, p53 ELISA kit, VEGF blocking
designated as strong positive (+++) [6].
buffer, anti-VEGF antibody, p53 blocking buffer,
anti-p53 antibody, and rabbit anti-mouse secStatistical analysis
ondary antibody were purchased from Beijing
SPSS17.0 software was used for data statistiZhongshan Golden Bridge Biotechnology Co.;
cal analysis. All data are expressed as mean ±
Microscope was purchased from Olympus.
*
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Figure 1. Expression of p53 and VEGF in brain tissues (× 200). A: Glioma tissue VEGF (+++); B: Adjacent tissue
VEGF (+); C: Control tissue VEGF (-); D: Glioma tissue P53 (+++); E: Adjacent tissue P53 (+); F: Control tissue P53 (-).

Table 3. Relationship between p53 and VEGF
in glioma
Groups
VEGF (-)
VEGF (+)

Cases
14
46

p53
4
12

+
4
40

χ2

P

8.179

0.002

standard deviation. χ2 test was used to analyze
counting data. T-test was used to do the comparison between groups. P < 0.05 was considered statistically significant.
Results
ELISA assay of serum levels of p53 and VEGF
ELISA assay results showed that the serum levels of p53 and VEGF in glioma patients were
(1.57 ± 0.12) ng/ml and 1.25 ± 0.14 ng/ml
before surgery, which were significantly higher
than that in controls (P < 0.05). The levels of
p53 and VEGF in glioma patients were significantly decreased after surgery compared with
that before surgery (P < 0.05) (Table 1).
IHC assay of levels of p53 and VEGF in tissues
IHC was used to detect the expression of p53
and VEGF in brain tissue of patients. Results
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showed that the positive rate of p53 was 73.3%
(30 cases were positive and 14 cases were
strong positive) and the positive rate of VEGG
was 76.7% with 33 positive cases and 13
strong positive cases, which were significantly
higher than that in either adjacent normal tissues or normal controls. Moreover, the positive
rates of p53 and VEGF in adjacent normal tissues were significantly higher than that in normal controls (P < 0.05) (Table 2; Figure 1).
Relationship between p53 and VEGF in glioma
The expression of p53 and VEGF was analyzed
and results showed that 83.3% (50/60) of p53
positive patients showed VEGF positive. The
positive rate of VEGF in p53 positive patients
was significantly higher than that in p53 negative patients (P < 0.05). There was a significantly positive correlation between the expression
of p53 and the expression of VEGF (r = 0.419, P
< 0.01) (Table 3).
Relationship between expression levels of p53
and VEGF in gliomas and clinicopathological
features
Relationships between expression levels of
p53 and VEGF and patients’ gender, age, PS
score, pathological type, WHO classification,
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Table 4. Relationship between the expression
levels of p53 and VEGF in gliomas and clinicopathological features
Categories
Cases
P53
VEGF
Age
< 45
29 21 (72.4) 23 (79.3)
≥ 45
31 23 (74.2) 23 (74.2)
P
> 0.05
> 0.05
Gender
Male
30 22 (73.3) 23 (76.7)
Female
30 22 (73.3) 23 (76.7)
P
> 0.05
> 0.05
PS score
≤1
28 20 (71.4) 22 (78.6)
>2
32
24 (75)
24 (75)
P
> 0.05
> 0.05
Pathological type
Astrocytoma
20
8 (40)
11 (55)
Oligodendroglioma 18 15 (83.3) 14 (77.8)
Ependymoma
13 11 (84.6) 11 (84.6)
Glioblastoma
11 10 (90.9) 10 (90.9)
P
< 0.05
< 0.05
WHO classification
I
12
4 (33.3)
6 (50)
II
18 14 (77.8) 13 (72.2)
III
19 16 (84.2) 17 (89.5)
IV
11 10 (90.9) 10 (90.9)
P
< 0.05
< 0.05
Distant metastasis
No
27 14 (51.8) 16 (59.3)
Yes
33 30 (90.9) 30 (90.9)
P
< 0.05
< 0.05
Survival time
≤ 5 years
46 39 (84.7) 39 (84.8)
> 5 years
14
5 (35.7)
7 (50)
P
< 0.05
< 0.05

distant metastasis, survival time, or clinicopathological features were analyzed. Date
showed that the expression levels of p53 and
VEGF were correlated with glioma pathological
type, WHO classification, distant metastasis,
and survival time (P < 0.05), but not correlated
with patients’ gender, age, and PS score (P >
0.05). For glioblastoma, the expression levels
of p53 and VEGF were significantly increased if
the glioblastoma was classified as grade IV,
which had distant metastasis, and the survival
time ≤ 5 years (Table 4).
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Discussion
The development and progression of malignant
tumors is a multi-stage process in which protooncogenes are activated and tumor suppressor
genes are inactivated under the effects of multiple cytokines. The over-expression of important cytokines or abnormal expression of multiple genes can induce uncontrolled proliferation
and differentiation of malignant cells [7].
Pathological anatomy of brain with malignant
glioma showed that glioma is rich in blood vessels. Glioma is characterized by tumor-associated angiogenesis and vascular endothelial
cells proliferation and differentiation. Moreover,
proliferation and differentiation of vascular
endothelial cells increases along with the
increase of the degree of malignancy of the
tumors [8]. VEGF, produced by both normal
cells and various types of malignant cells, is
capable to stimulate proliferation and migration of vascular endothelial cells, and tumor
angiogenesis via binding to its specific receptor
[9]. p53 which aggregates in a variety of tumor
cells regulates cycles of tumor cells [10, 11]. In
the present study, we investigated the expression levels of p53 and VEGF in glioma patients
to analyze the relationship between glioma
clinical pathological features and the expressions of p53 and VEGF.
In the present study, peripheral venous blood
samples were collect from both patients with
glioma and patients who underwent brain surgery due to brain injury. ELISA results showed
that the expression levels of p53 and VEGF in
the serum of glioma patients were significantly
higher than that of controls. IHC results showed
that the positive rates of p53 and VEGF were
73.3% and 76.7% in glioma patients, which
were significantly higher than that in either controls or adjacent tissues. This suggests that the
expression levels of p53 and VEGF increased
not only in serum but also in brain tissues of
patients with glioma. It has been shown that
VEGF is only expressed in invasive glioma tissues but not in normal brain tissues and the
expression of VEGF was positively correlated
with the pathological grade of glioma [12]. p53
gene is the most common tumor suppressor
gene which is prone to mutations. Inactivation
of p53 can significantly promote the uncontrolled growth of malignant tumor cells. Tumor
cells can keep breeding asexually in the
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absence of p53 which accelerates the transformation of glioma from low level malignancy to
higher level of malignancy [13, 14]. Previous
studies have showed that upon p53 gene inactivation, some glioma cells can be transformed
from grade II to grade III or even grade IV [15],
which is consistent with our study.
In this study, we found that the expression levels of p53 and VEGF was correlated with glioma
histological type, WHO classification, distant
metastasis, and survival time. The expression
of p53 was increased and the expression of
VEGF was decreased in patients with grade IV
malignant glioblastomas with distant metastasis and survival time ≤ 5 years. Most patients
showed p53 mutation and therefore its tumor
suppression function is limited [16, 17]. Previous study showed that overexpression of p53
in malignant tumor indicated a lower degree of
differentiation [18]. The positive rate of p53
gradually increased from patients with grades I
glioma to patients with grade IV glioma, which
is consistent with previous study. Study on
VEGF showed that overexpression of VEGF significantly promoted the proliferation of glioma
cells and made the cells more active [19].
Elevated VEGF expression stimulated the generation of new blood vessels which can provide
more oxygen and blood, leading to accelerated
growth of malignant cells [20].
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