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Abstract

Background: Breast cancer is the most common cause of cancer-related death in
females, after lung cancer. Angiogenesis is essential for tumor growth and metastasis;
therefore, ant angiogenesis strategies for the treatment of cancer are currently an issue of
interest. The role of vascular endothelial growth factor assumed to be the most potent
angiogenesis factor is ambiguous in breast cancer. Objective: This study described the
correlation between vascular endothelial growth factor expression and invasive ductal
carcinoma of the breast cancer grade. Methods: This cross-sectional descriptive study
was carried out conducted in the Radiation &Isotopes —Center of Khartoum (RICK) on
50 cases of formalin fixed paraffin embedded blocks taken from patients with invasive
ductal breast carcinomas were analyzed for vascular endothelial growth factor expression
by Immunohistochemical staining. Results: The study results revealed that vascular
endothelial growth factor is expressed in 17 cases (34%) of breast cancer invasive ductal
carcinoma, the expression was reported in 0/4 (0%) cases of stage I, in 10/39 (25.6%)

cases of stage II, and in 7/7 (100%) of stage III. There was a significant positive
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correlation between VEGF expression and the stage of the tumor (p-value <0.000), and a

higher proportion of VEGF expression were found in stages II and III. The study

recommends that further research with more sample size is required.
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Introduction

Angiogenesis has been shown to be a

critical aspect of tumor growth
and metastasis (1,2). The induction of
angiogenesis by a tumor is a controlled
process, influenced by angiogenic and
angiostatic factors which involve a
complex interaction between tumor and
endothelial cells (2,3). Among the many
reported angiogenic factors, vascular
endothelial growth factor (VEGF) is the
most powerful endothelial cell specific
mitogen that plays a key role in the
complicated process of angiogenesis.
VEGF also known as vascular
permeability factor, is a glycoprotein of
32-42 kDa. The VEGF family currently
includes six known members: VEGF-A
(commonly known as VEGF), VEGF-B,
VEGF-C, VEGF-D, VEGF-E and
placental growth factor (4-5). VEGF
activates kinase
VEGFR-1 (also referred to as FLT1) and

VEGFR-2 (or KDR) located in the

tyrosine receptors,

endothelium, which leads to stimulation

of endothelial migration, proliferation,
permeability, and survival (6). Recent
evidence suggests that VEGF not only
plays a role in inducing angiogenesis but
also is promotes the survival of new
vessels formed with in the tumor (7).
Therefore the current study tries to find
the expression of VEGF and its
correlation with tumor stage of invasive
ductal carcinoma of the breast as a
possible explanation for the aggressive
behavior of this tumor.

Material and Methods

This is a descriptive cross-sectional
study was carried out in Khartoum state
at the Radiation &Isotopes —Center of
Khartoum (RICK), (50) archival

formalin fixed paraffin embedded tissue

blocks form Sudanese patients with

breast cancer (invasive ductal
carcinoma) attended RICK  were
enrolled.

Histopathological tissue preparation
From each tissue block two paraffin

sections were cut into 3um thickness and
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floated into a preheated floating water
bath at 40c, then incubated in the oven at
58°c for over light for partial
deparaffinization, then sections were
placed in coated glass slide for
Immunohistochemistry, and one section
was placed in the clean microscopic
slide for Hematoxylin and Eosin,
Hematoxylin and Eosin

Sections were stained with Hematoxylin
and Eosin, then slides were examined
primarily by the investigator and then
results

were confirmed by

histopathologist to verify that an
adequate number of breast cancer cells
were present.
Immunohistochemistry staining
technique

Sections were dewaxed in xylene and
rehydrated through grade of alcohols to
distilled water. Before immune staining
for VEGF (cell mark) antigen retrieval
by retrieval solution using PT link.
Endogenous peroxidase activity will be
blocked with 3% hydrogen peroxidase
and methanol for 10 min, then Slides
incubated with 150 pl of primary
antibodies for 25 min at room
temperature in a moisture chamber, and
then rinsed in Phosphate buffer saline.

The primary antibody for VEGF and was

ready to use after washing with PBS for

3 min, binding of antibodies was
detected by incubating for 25 minutes
with dextran labelled polymer (Dako-
EnVision TM Flex kit). Finally, the
sections were washed in three changes of
PBS, followed by adding 3, 3
diaminobenzidine tetra hydrochloride
(DAB) (Dako) as a chromogen to
produce the characteristic brown stain
for the  visualization of  the
antibody/enzyme complex for up to 5
min. After that counter stained using
Harris Hematoxylin for 2 minutes, then
washed in water, dehydrated, cleared,
and mounted in D.P.X, cover slip. The
entire slide was evaluated for immune
staining by a light microscope. The slide
was first observed under 10X
magnification to examine the staining of
the whole slide, then conformed under
40Xmagnification. The positive control
slides contain the antigen under
investigation and the negative control
slides was prepared from the same tissue
block, but was incubated with PBS
instead of the primary antibody. Each
slide was evaluated with investigator
then the results was confirmed by
consultant histopathologist and scored.

Data were analyzed using a statistical
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package for social science (SPSS)
computer program. Significant was
considered as P. value < 0.05.

Results:

The age distribution of the study
population demonstrated in (Table 1), o
most of women who enrolled in study
their age range from 30 to 39 years
(30%) and only one woman in the age
group from 20 to 29 (2%)). histological
grade of cancer 4 samples was diagnosed
as grade 1 (8%), 39 samples were
diagnosed as grade II (78%) and 7
samples were diagnosed as grade III
(14%) (Table 2). The VEGF showed a
positive staining reaction in 17cases
(34%) and a negative staining reaction in
33cases (66%) (Table 3). They are 4
cases with grade I, 39 grades II and 9
cases of grade III. That the expression of
VEGF as the following: expressed in 17
cases (34%) of breast cancer invasive
ductal carcinoma, the expression was
reported in 0/4 (0%) cases of stage I, in
10/39 (25.6%) cases of stage II, and in
7/7 (100%) of stage IIl. There was a
significant positive correlation between
VEGF expression and the stage of the
tumor (p-value <0.000), which is
statistically significant and means there

is a relation between cancer grade and

VEGF expression (Table 4). The
patients’ age in these study ranged
between 20 and 80 years with a mean
age of about 50 years, they are one case
of (20-29) years showing no expression
of VEGF, and they are 15 cases of (30-
39) age group about 3 from these group
show expression of VEGF and 12 show
no expression in (40-49) years they have
7 cases 5 of them show the expression
and 2 with no expression they are 12
cases of group ranging from 50 to 59
years show 4 from them with expression
and 8 without expression in (60-69)
years they are 2 from the show
expression and 4 cases with no
expression the last group ranged from 70
years to 80 years show 6 of them no
expression and 3 cases show expression
finally they are 17 cases of all group
show expression and 33 show no
expression of VEGF. The scoring of
VEGF in grade II and grade III of
histological cancer they are 10 cases of
grade Il 7 of them score {+} of VEGF
and 3 of them score {++} and they are 7
cases of grade III 5 of them score {+}
and 2 of them score {++} of VEGF
which is insignificant (P. value=0.686)
(Table 6). Also, the scoring of VEGF in

the different age groups which show no
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significant (P. V=0.884) scoring
recorded as the following we have 2
cases show {+} and one show {++} in
years (30-39), have 4 cases show {+}
and one show {++} of the year (40-49),

in (50-56) year group we have 2 scorings

{+}and 2 scorings {++}, group ( 60-69)
year score {+} in 2 cases in the last
group scoring {+} in 2 cases and only

one score {++} in (70-80) year (Table

7).

Table-1: Distribution of the age group of the study population

Age (Years) Number | Percent
20-29 years 1 2%
30-39 years 15 30%
40-49 years 7 14%
50-59 years 12 24%
60-69 years 6 12%
70-80 years 9 18%
Total 50 100%

Table-2: The histological grade of cancer in this study

Histological grade of cancer | Number Percent
I 4 8%
11 39 78%
111 7 14%
Total 50 100%
Table-3: VEGF expression pattern
VEGF Expression Number Percent
Negative 33 66%
Table-4: | Positive 17 34% Relation
Total 50 100%
between cancer  grade
and VEGF expression
Grades VEGF expressions Total P.value
Positive | Negative
Grade 1 0 4 4
Grade II 10 29 39 0.000
Grade 111 7 0 7
Total 17 33 50
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Table-5: Relation between cancer Age and VEGF expression

Age groups VEGF expressions P. value
Positive | Negative
20-29 years 0 1
0.00% 100.00%
30-39 years 3 12
20.00% | 80.00%
40-49 years 5 2
71.40% | 28.60% 0.309
50-59 years 4 8
33.30% | 66.70%
60-69 years 2 4
33.30% | 66.70%
70-80 years 3 6
33.30% | 66.70%

Table-6: The vascular endothelial growth factor scoring

Histological VEGF Expression P. value
grade of cancer [+] [++] | Total

11 7 3 10

111 5 2 7 0.686
Total 12 5 17

Table-7: The VEGF expression scoring and age

Age groups VEGF expressions P.value
) *)
30-39 years 1 2

33.30% | 66.70%

40-49 years 1 4

20.00% | 80.00%
50-59 years o) o)

V) V)

50.00% | 50.00% 0.884
60-69 years 0 o)

0.00% 100.00%
70-80 years 1 2

33.30% | 66.70%
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(A) Section show invasive ductal
carcinoma grade 1 show positive
immunohistochemically  staining  of
VEGF.

(B) Section show
carcinoma grade 2
immunohistochemically
VEGF.

(C) Section show
carcinoma grade 3
immunohistochemically
VEGF.

invasive ductal
show positive
staining  of

invasive ductal
show positive
staining  of

Discussion

Causation of breast carcinoma 1is
multifactorial and angiogenesis has a
pivotal role (8). The biology of breast
carcinoma remains poorly understood as
individual

the  knowledge  about

prognostic factors
provides limited information( 9). Inspite
of a huge number of studies role of anti
VEGF therapy is still debatable in case
of breast cancer (10).

VEGF was significantly increased in

breast cancer grade VEGF in tumor is

increased and significantly correlated
with microvessel density and poor
prognosis in human cancers including
breast cancer (12, 13). The role of VEGF
in tumor angiogenesis is well known and
many of the current anti-angiogenic
therapies targeting VEGF for quite some
time (11, 18). VEGF activates VEGFR-2
and VEGFR- 1 (14, 15). VEGFR-2 is the
primary VEGF receptor, while the
VEGFR-1 is less defined and its role
during tumor angiogenesis has been
recently suggested (11, 17, 18), although
genetic data indicate that signaling
trough this receptor is not required for
physiological angiogenesis (16).

This study analyzed VEGF expression
by IHC in invasive carcinoma of the
breast and the correlation of VEGF
expression with the tumor grade and
patients' age. In this study, we found the

expression of VEGF in Invasive ductal

ey

@ Shendi University Journal of Applied Science - ISSN:1858-9022 — 2022(3): 88-97 *f'i

h A
&

[ Shendi University Journal of Applied Science — ISSN: 1858-9022 —Issue 2022(3)

[ -



@ Shendi University Journal of Applied Science - ISSN:1858-9022 — 2022(3): 88-97

carcinoma was 34% of cases with
significant positive correlation between
VEGF expression and the stage of the
tumor (p-value <0.000), VEGF is
expressed more in those with an

advanced stage which reflects the
aggressive behavior of the tumor, there
was an insignificant positive correlation
between VEGF score and the patients
age or tumor grade (p-value were 0.884,
0.868). Presence of significant positive
correlation between grade of breast
carcinoma and VEGF expression has
been also shown by other researchers in
different studies which explain the role
of VEGF gene in tumor angiogenesis
and tumor progression (19,20,21,22)

This study suggested the wvascular
endothelial growth factor (VEGF) plays
an important role in the prognosis of
breast cancer and supports the evidence
of its role in angiogenesis and cell

survival.
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