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Abstract- Breast cancer is the most common cause of cancer-related death in female, after lung cancer. 

Angiogenesis is essential for tumor growth and metastasis; therefore, antiangiogenesis strategies for treatment 

of cancer are currently an issue of interest. The role of vascular endothelial growth factor that assumed to be 

most potent angiogenesis factor is ambiguous in breast cancer. This study described the correlation between 

vascular endothelial growth factor expression and tumor grade, to define the breast cancer patients who 

responder to anti-vascular endothelial growth factor therapy. In this research, 200 cases of histological proved 

invasive ductal breast carcinomas analyzed for vascular endothelial growth factor expression by 

immunohistochemical staining via cross-sectional descriptive study. Vascular endothelial growth factor 

expressed in 72.54% of the breast cancers. The VEGF was more detectable in grade I (78.5%) than grade II 

(77.4%) and grade III (56.2%). There is a significant correlation between tumor grade and VEGF expression 

(P<0.05). According to this study, VEGF often expressed in invasive ductal breast carcinomas and inversely 

correlated with tumor grade. Anti-vascular endothelial growth factor postulated more convenience for tumor 

progression suppression in low grade tumor than high grade tumor. 
© 2011 Tehran University of Medical Sciences. All rights reserved.  

Acta Medica Iranica, 2011; 49(12): 776-779.  

 

Keywords: VEGF; Breast neoplasms; Angiogenesis 

 
Introduction 
 
Breast cancer is the most problematic malignancy in 
women resulting to death in about one-forth of cases. To 
date, many efforts performed to identify prognostic 
factors and their relevant therapeutic agents (1). 
Angiogenesis is essential for tumor growth and 
invasiveness (2-6). Thus, assessment of malignant 
tumors capacity to producing new vascular channels 
provide a key prognostic factor of survival (2,3). 
Currently angiogenesis factors and anti- angiogenesis 
strategies for treatment of breast cancer are a subject of 
scientific interest (2,3,6,7-18). 

Vascular endothelial growth factor (VEGF) plays a 
main role in angiogenesis and metastasis (2,5), 
However, in breast cancer tumor, microvessels density is 
now known as an independent factor for predicting 
metastasis and overall survival rate (2,3,11,13). The 
prognostic value of immunohistochemical (IHC) 

analysis of direct VEGF expression by tumor cells is not 
yet clarified (2,7,8,13,17-20). Previous studies have 
reported large varied VEGF expression in breast cancer 
(2,12,13,19). The relations of VEGF with other 
clinicopathologic features of breast cancer remain 
uncertain (2,12,13,17,18). There is some molecular 
evidence of high VEGF mRNA levels in invasive breast 
ductal carcinomas (IBDCs) (6). Although gene study is a 
sensitive technique, it lacks specificity to distinguish 
among different cells, and it may be contaminated by 
other cells such as macrophages (20). In addition, gene 
profile analysis is complex and inconvenient for routine 
clinical use (6). The correlation of tumor VEGF 
expression with tumor grade is unclear and controversial 
(2,15-18,21). 

Information about the effect of bevacizumab, an 
antibody targeting VEGF, is limited in breast cancers 
(21-23). The relationship of serum VEGF Concentration 
due to contamination by platelet derived VEGF with 
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breast cancer outcome have remained inconclusive (2). 
We analyzed VEGF expression and its correlation with 
grade of IDBCs, the most common malignancy of 
breast, by using IHC staining a reliable and convenient 
method for practical use to introduce the patients more 
responsive to anti-VEGF agents before their cancer 
progression. 

 
Materials and Methods 
 
This descriptive cross-sectional research included 200 
paraffin-embedded blocks of histological proved IDBCS 
that diagnosed in university-affiliated pathology 
department during 2001 till 2006. 

All blocks were submitted for sectioning with 4 μm 
thickness. The tumor grade was determined by 
histological examination of hematoxyline and eosin 
stained slides according to modified Bloom-Richardson 
system (1). The additional sections of tumors were 
stained by IHC method for VEGF. IHC staining was 
performed by using VEGF antibody (Novus biological, 
USA) according to established streptovidin-biotin- 
peroxidase technique and the positive immune reaction 
visualized by diaminobenzidine.  

Prostatic adenocarcinoma and normal mammary 
tissue were considered as positive and negative control 

respectively. The immunostained slides were examined 
by light microscopy according to manufacture advice. IF 
10% or more tumor cells demonstrated intense or 
moderate cytoplasm staining, the case was considered 
positive for VEGF. 
 
Statistical analysis 

We processed data with SPSS software version17. 
Chi-square test was used for the statistical analysis of 
gathered data. P value below 0.05 was considered 
statistically significant. 
 
Results 
 
This study was performed on 200 cases of IDBCS. The 
mean age of breast cancer patients were 53.50±20.32 at 
the time of their cancer diagnosed. 14% of tumors were 
classified as grade I, 61% Grade II and 25% grade III. 

VEGF was detected by IHC staining in 72.5% (145 
numbers) of IDCBS (illustrated by figure 1). VEGF 
more expressed in tumors grade 1 (78/5%), than grade II 
(77.4%) and grade III (56.2%) (Figure 2). There was a 
meaningful inverse correlation between VEGF 
expression and microscopic grade of IDBCS (P<0.05). 
VEGF expression was unrelated with patient’s age. 

 

 
A 

   
B     C 

Figure 1. VEGF expression is illustrated by IHC. A: positive prostatic adenocarcinoma as control, B: positive Breast cancer case,      

C: Negative mamary Tissue as control. 
 



VEGF expression in breast cancer 

778    Acta Medica Iranica, Vol. 49, No. 12 (2011)   

 

0

10

20

30

40

50

60

70

80

90

Positive Negative

Grade 1

Grade 2

Grade 3

 
Figure 2. VEGF expression frequency (%) according to 

tumor grade 
 
 
Discussion 
 
Breast cancer is an ominous malignancy compromise 
the most common malignancy only second to skin 
cancers among female (1). 

Despite to early diagnosis, it is the most common 
cause of cancer-related deaths in this gender after lung 
cancer (1); therefore, assessment of factors promoting 
tumor progression is warranted (1,2). 

Angiogenesis is essential for tumor growth and 
invasiveness. VEGF is presumed to be the most potent 
stimulant and key regulator for angiogenesis (2,5). 

Antiangiogenic agents targeting VEGF signaling 
pathway has been suggested as a promising approach 
for cancer treatment. However, information about 
immunohistochemical tumor expression of VEGF and 
its correlation with microscopic grade is still limited and 
controversial in IDBCS. 

This study analyzed VEGF expression by IHC in a 
large Iranian sample of IDBCS based on the recent 
report indicating genetic polymorphism influences its 
characters (24). 

We detected VEGF in 72.5% of IDBCS which is 
more than cases were reported by in Hoar et al. (12). 
There are some controversies about correlation between 
VEGF expression and tumor grade. Direct or no 
correlation have been shown by some studies (15-18), 
however in consistence with Adams et al. report (2), our 
results showed an inverse correlation, as well. 

As reported by several studies, the high grade tumor 
have more microvessels density compared to more 
differentiated low grade tumors (2,3,10,13,14). We 
presumed the observed lower level of VEGF content in 
high grade tumors might be due to consumption of this 
factor during their growth and angiogenesis. 
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