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Angiogenesis plays crucial part in the formation and progression of tumor, and vascular endothelial 
growth factor (VEGF) is one of the most important cytokine which aids in the growth of tumor cells. In 
various tumors whether locally invasive or metastasize to distal parts, elevated levels of VEGF is 
observed in blood through angiogenesis, this leads to progression of cancer. 
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INTRODUCTION 
 
Angiogenesis plays crucial part in the formation and 
progression of tumor and vascular endothelial growth 
factor (VEGF) is one of the most important cytokine 
which aids in the growth of tumor cells. VEGF is 
a polypeptide structurally associated to platelet-derived 
growth factor (PDGF). The gene for VEGF is present 
on chromosome 6p12. Angiogenesis, the process of new 
blood vessel formation, performs crucial role in both 
invasive tumor growth and noninvasive tumor growth in 
breast cancer and other benign and metastasized 
cancers. There are some benign and malignant tumors 
such as breast cancer, lung cancer, squamous cell 
carcinoma, thyroid cancer, etc., in which VEGF has been 
implicated as a key arbitrator of angiogenesis. Although 
scientists and clinicians have learned much about the 
character of VEGF and angiogenesis in breast cancer, 
many questions related to this phenomenon remain 
unanswered.  

VEGF ISOFORMS AND RECEPTORS 
 
Functions of different isoforms of VEGA are given here 
briefly: 
 
1. VEGF-A: Angiogenesis, Chemotactic for macrophages 
and granulocytes, Vasodilation (indirectly by NO release) 
2. VEGF-B: Embryonic angiogenesis (myocardial tissue, 
specifically) 
3. VEGF-C: Lymphangiogenesis 
4. VEGF-D: Needed for the development of lymphatic 
vasculature surrounding lung bronchioles 
 
 
VEGF ROLES IN CANCER CELL PROLIFERATION  
 
Bcl-2 is an anti-apoptotic protein that functions in cell 
survival, tumor progression and drug resistance, and is
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induced in response to VEGF in cancer cells (Saleem et 
al., 2013). 
 
 
VEGF IN MALIGNANT AND NON-MALIGNANT 

DISEASE 
 

Tumor develops as a result of abnormalities in the non-
vascularizing tissues after certain consequences. 
Diagnosis of tumor is difficult as diagnosis of other 
complex diseases (Qadir, 2010; Nisar et al., 2011; Naz, 
2012; Janbaz 2012). Extent, strength, aggressiveness 
and malignancy of tumor depend upon the type of tissue 
in which tumor arises. Tumor growth is nourished by the 
formation of blood vessels around the neoplastic cells. 
VEGF is one of the major growth factor present in the 
blood surrounding the tumor and causes tumor 
metastasis. It is an angiogenic cytokine stimulating the 
cancer propagation in the sera of patients suffering from 
benign and malignant diseases. Minimum level of VEGF 
in the healthy individuals than the tumor patients showed 
that VEGF performs an important role in tumor 
development, formation and progression of noninvasive 
and invasive effusions (Kraft et al., 1999). 
 
 
Breast cancer patients 
 

As a consequence of comparative study on patients 
having breast cancer and healthy woman, VEGF in 
breast cancer patients has surpassed and elevated to 
very high concentration. Breast cancer can be 
propagated and metastasize under the influence of 
elevated levels of VEGF and it also has an impact on 
tumor stages. Before initiating the therapy, VEGF level 
has surpassed in breast cancer patients (Berezov et al., 
2009). VEGF has been indicated as a potent angiogenic 
factor that has an effect on the tumor progression. It has 
been measured in high concentrations in patients having 
breast cancer and other cancer types. After treating 
breast cancer by antiangenic agents combined with 
conventionally used drugs like temoxifen, methotrexate, 
flurouracil, adriamycin and cyclophosphamide as a first 
line therapy especially site specific (Khalid et al., 2009; 
Hussain et al., 2011; Ehsan et al., 2012; Naz et al., 
2012), there is a low concentration of VEGF observed. 
Menopausal status not only affect the VEGF level in the 
serum, over expression of estrogen receptor and 
progesterone receptors have also an influence on its 
concentration in the serum of breast cancer patients 
(Foekens et al., 2001).  

Tumor growth is dependent on angiogenesis that is 
carried out by the presence of VEGF. Over expression of 
estrogen receptor may enhance the concentration of 
VEGF in the plasma of breast cancer women. After tes-
ting on the tubular/ductal breast cancer women compared 
with those healthy, consequences that VEGF is a signi-
ficant factor in the progression  and  further  spreading  of  

 
 
 
 
tumor to the distant parts and leads to malignancy. These 
findings may be helpful for further investigations on this 
issue (Heer et al., 2001). When there is an imbalance 
which occurs in the aniogenic factor and angiogenesis 
inhibitors then tumor cell becomes more invasive and 
malignant because it is supplied by blood vessels having 
excessive concentrations of growth stimulating cytokines 
that is VEGF, which propagate the further growth of 
tumor cells. Patients suffered from node-negative 
carcinoma have developed malignant condition due to 
the elevation of VEGF in the serum, so VEGF is consi-
dered as an important marker for its progression and 
propagation (Gasparini et al., 1997). VEGF and basic 
fibroblast growth factor (bFGF) are two major growth 
factors imperative role of the tumor growth via 
angiogenesis. Both of these angiogenic cytokines impart 
function in the spreading and differentiation of breast 
cancer into different parts which may be stimulated by 
over expression of estrogen receptor (Granato et al., 
2004). Vascular angiogenesis and vascular permeability 
are regulated mainly by VEGF which is a growth factor 
and causes malignant growth of various tumors. Women 
with benign tumor have less concentration than patients 
having metastasized tumor growth. Ductal breast cancer 
patients have very low response towards chemotherapy 
than lobular or localized breast cancer women (Salven et 
al., 1999a). 
VEGF in the serum of breast cancer patients may be 
increased. It’s over storage and storage is done by tumor 
derived interleukin-6 (IL-6) in the platelets. This conforms 
the role of circulating platelets and IL-6 in the storage of 
VEGF, ultimately an elevated level of VEGF in the blood 
of breast cancer patients is seen (Benoy et al., 2002). 
Angiogenesis is very important and plays crucial role in 
the survival, and patient response towards therapy also 
depends on the degree of angiogensis. Temoxifen may 
also be related with higher VEGF level. Estrogen receptor 
over expression may enhance VEGF in the malignant 
effusions (Adams et al., 2000). VEGF enhances tumor 
growth to the distant parts in patients suffering from 
breast cancer. This VEGF is elevated to estrogen 
receptor over activity but is not affected by other serum 
components such as leptin and prolactin. So it is declared 
that leptin and prolactin in serum do not affect the tumor 
metastasis (Coskun et al., 2003). Tumor malignancy and 
propagation in breast cancer individual is also affected by 
intratumoral lymphoangiogenesis. VEGF-C in the lymph 
node performs crucial part in the succession and 
propagation of tumor cells. Therefore it is concluded that 
VEGF-C performs important part in tumor metastasis via 
lymphoangioangenesis. Over expression of estrogen 
receptor and mutation in the TP-53 gene status has a 
positive influence to elevate the level of VEGF which 
ultimately leads to cancerous cells metastasis in the 
breast cancer patients (Berns et al., 2003).  

Under the influence of chemotherapy for breast cancer, 
there is a considerable low level of VEGF detected, which
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Figure 1. Elevated VEGF expression in newly produced blood vessels plays imperative role in tumor progression 

 
 
 
shows that elevated VEGF has an impact on tumor 
progression Figure 1 after chemotherapy has become 
lowered. Pathological condition of breast cancer mainly 
surpassed to high degree due to various growth factors. 
Over stimulation of steroid hormone receptor status 
increased because of elevated concentration of VEGF in 
the patients having breast carcinoma (Manders et al., 
2003). Therapeutic drugs work positively to control the 
tumor growth (Qadir and Malik, 2010; Masood et al., 
2011; Javed et al., 2011; Qadir, 2011; Ameen et al., 
2012), ultimately minimum concentrations of VEGF is 
detected in the serum of breast cancer patients after 
anticancer therapy (Kim et al., 2009; Colleoni et al., 
2002). Pin-1 or VEGF in high concentrations is detected 
in the serum of patients having breast cancer. It is 
confirmed by investigations on different groups of 
patients suffering from breast cancer, the levels of VEGF 
at extreme point in the serum which leads to further 
proceeding of tumor cells (Quaranta et al., 2007). 
Platelets and leukocytes release VEGF and it leads to 
high concentration in the plasma. This elevated level of 
VEGF acts as an important angiogenic cytokine in the 
blood cells surrounding the neoplastic cells which 
ultimately leads to metastasis of tumor to distant parts. 
Physiological production of VEGF as an important 
angiogenic cytokine is by the uterine cells, but due to pat-
hological changes in its secretion from uterus leads the 
tumor to propagate, causing its spread to distant parts.  

Ultimately, it  may  lead  to  metastasis  of  tumor.  High 

level of VEGF has key effect on breast cancer. VEGF 
level considerably decreases due to postmenopausal 
uterus which could prove protective against breast cancer 
progressing and spreading (Lowery et al., 2008). 
 
 
METASTISIZED THYROID CANCER 
 
Tumor formation, development and progression depend  
upon the concrete and distinct nutritive support that is 
supplied to thyroid tumor cells by the blood vessels 
formed around the cancerous area. VEGF is produced at 
the location of cancerous cells as a growth factor due to 
angiogenesis. Over expression of VEGF cause the 
aggressiveness and advance distribution of thyroid 
cancer. Elevated VEGF levels may also be due to 
stimulation by thyroid stimulated hormone (TSH). VEGF 
concentrations in the serum of patients distressed from 
differentiated thyroid cancer are more than those with 
non-differentiated thyroid cancer. On the basis of these 
findings, it is hypothesized that there would be drastically 
higher levels of VEGF in the serum of patients with 
persistent or intermittent thyroid cancer than those who 
had been cured from disease (Tuttle et al., 2002). 

 
 
COLORECTAL CANCER 

 
Concrete and explicit tumors progress and propagate due 
to the influence of VEGF which is an imperative angiogenic  
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cytokine. In colorectal cancer patients, VEGF is detected 
in the serum before and after the operative measures. 
After performing tumor surgical procedure, decrease of 
VEGF in the serum is observed. VEGF concentration in 
the patients suffering  from colorectal cancer changes as 
the tumor progresses or metastasize which indicates that 
there is a solid relationship between the VEGF con-
centration and tumor stages, degree of tumor invasion 
and dissemination of tumor to the distant parts. High level 
of VEGF in the serum of patients with colorectal cancer 
has a significant role in the further progress, metastasis 
and sequence of tumor growth (Karayiannakis et al., 
2002). Patients having colorectal cancer showed an 
unambiguous meditation of VEGF in their plasma. VEGF 
comes as a consequence of degranulation of 
granulocytes and platelets which are there in the plasma. 
The data collected after observing the VEGF serum level 
of cancer patients compared with vigorous individuals. 
Tumor cells nurture very swiftly under the influence of 
VEGF in the plasma of colorectal patients indicating a 
very crucial part before and after the surgery. Metastasis 
of cancerous cells occurs very hastily to the distant areas 
in colorectal cancer individuals due to extreme level of 
VEGF (Cubo et al., 2004). Restoration of physical 
condition and survival, after resection is very difficult 
because of the high level of VEGF in the serum of 
colorectal cancer patients. This elevated concentration 
leads to progression and auxiliary scattering of cancerous 
cells and it is independent of tumor stages. After testing 
the serum level of patients anguish from colorectal can-
cer compared with individuals recovered from disease, it 
is suggested that VEGF in plasma has considerable 
importance in the headway and succession of tumor cell 
growth (Karayiannakis et al., 2002). Patients with eleva-
ted serum concentration of VEGF having gastrointestinal 
and colorectal carcinoma showed to be more progressive 
and tumor had metastasized in these patients. Tumor 
enlargement occurs very rapidly in these patients. 
Studies on the patients having gastrointestinal and 
colorectal cancers indicated the fact that patients with 
minimum concentration of VEGF will continue to exist for 
longer periods of times as compared to those with more 
VEGF and similarly these patients with low VEGF 
respond to chemotherapy better than those having high 
VEGF in their plasma. These findings advocate that due 
to high level of VEGF in the serum of colorectal as well 
as gastrointestinal cancer patients, there is less response 
towards chemotherapeutic treatment and fewer 
probability of their endurance (Hyodo et al., 1998). 

 
 
OVARIAN CANCER 
 
Before operating measures, VEGF in the serum of 
ovarian cancer patients is observed in very high concen-
trations. This high level of VEGF is detected in the loca-
lized tumors as well as in the adnexal masses of malignant 

 
 
 
 
tumors. Due to the presence of elevated level of VEGF in 
the serum of patients suffering from ovarian cancer, this 
leads to fatal condition because tumor is at its peak 
degree in the distant parts of the body (Cooper et al., 
2002). To overcome the tumor angiogenesis, it is needed 
to regulate the normal concentration of VEGF in the 
serum. This approach is very helpful in improving the 
disease status in the patients having benign or 
metastasized ovarian tumors (Linderholm et al., 2009). 
Serum VEGF (S-VEGF) concentrations come under the 
influence of cyto-reductive treatment and it may be better 
to control VEGF levels in ovarian cancer patients. The 
survival of ovarian cancer patients do not depend upon 
this single factor VEGF in the serum (Salgado et al., 
1999). VEGF may be transported in the serum by the 
circulating platelets. So platelets also have an important 
function in the regulation of VEGF in the serum (Oehler 
and Caffier, 2000). Ovarian cyst fluid has elevated level of 
VEGF which hastens the onset of disease towards 
malignancy. But high concentration of basic fibroblast 
growth factor (bFGF) has no remarkable function in the 
progression and succession of ovarian cancer. High level 
of VEGF in the ovarian cancer patients perform major 
role via tumor angiogenesis. So, it is an important target 
for chemotherapeutic agents (Verheul et al., 1997). 
Highest concentrations of VEGF in the ovarian cyst fluid 
indicated that the elevated level of VEGF plays important 
part in the progression and multiplication of ovarian 
cancer to the distant parts of body (Boss et al., 2001; 
Qadir and Malik, 2008).  

Localized and metastasized tumors are well 
differentiated by the CA 125 and cystic VEGF in the 
serum. In ovarian cancer patients, having high level of 
VEGF, high level of CA 125 was observed in their ovarian 
cyst fluid. In patients with ovarian epithelial neoplasm, the 
angiogenesis and augmentation of vascular permeability 
caused by VEGF indicates for the discharge of the CA 

125 antigen into the circulation of patients (Hazelton et 
al., 1999). There is no association between VEGF and 
the concentrations of VHL-associated cancers. High level 
of VEGF is related with the spreading of tumor growth to 
the distant parts of body. 

 
 
DISSEMINATED CANCER 

 
Serum VEGF (s-VEGF) may achieve an elevated point in 
the loco regional or benign tumors and in the 
metastasized cancers, related to the histological kind of 
tumors. This high level of VEGF is very important for the 
metastases of tumors to other areas of the body (Salven 
et al., 1997). In anemia and intratumoral hypoxia, there is 
an increased level of VEGF in the serum of patients 
having stumpy hemoglobin through hypoxia-induced 
VEGF secretions (Dunst et al., 1999; Qadir et al., 2007; 
Salven et al., 1999b). 



 
 
 
 
BRAIN TUMOR CYSTS 
 
In the brain tumor cysts, VEGF is released in brain 
tumors whether benign or malignant. VEGF in brain 
tumor cyst causes the tumor to progress to the distal 
parts and makes it malignant (Stockhammer et al., 2000). 

Metastasized carcinomas progress positively and lead to 
more severity due to the presence of VEGF and basic 
fibroblast growth factor in the serum (Lissoni et al., 2001; 
Weindel et al., 1994). The patients suffering from 
bacterial meningitis have comparatively low concentration 
of VEGF in the cyst fluid than those patients with brain 
tumors. VEGF is found much higher in patients having 
CM than those having bacterial meningitis (Stockhammer 
et al., 2000; Takano et al., 1996). 

 
 
HEAD AND NECK CANCER 
 
VEGF acts as an endocrine growth factor, a positive 
angiogenic cytokine. As clinical monitoring point of view, 
it develops solid and definite growth of head and neck 
cancer and causes the further proceeding of tumor, leads 
to malignancy condition (Stockhammer et al., 2000). 
Head and neck cancer may develop very rapidly in the 
presence of elevated concentration of VEGF due to the 
proliferation of cancer cells and endothelial cells of head 
and neck. This high level of VEGF in head and neck 
cancer is a pin point target for the therapeutic point of 
view (Riedel et al., 2000). 

 
 
RENAL CELL CARCINOMA (RCC) 
 
Cancerous cells in the patients suffering from renal cell 
carcinoma releases VEGF into the blood circulation 
which may be a crucial factor in the progression and 
further spreading of renal cell carcinoma. Over 
expression of VEGF receptor is detected in renal cell 
carcinoma patients. Chances of survival of patients in 
renal cell carcinoma will be increased, if VEGF level 
become low in the serum of patients having renal cell 
carcinoma (Eisma et al., 1997).  In both the localized 
tumor and malignant tumor, an association has observed 
between VEGF and tumor cyst fluid (Sato et al., 1999). 

VEGF performs important role in the spreading of tumor 
cell growth in the tumor cyst wall, in areas of hyaline 
cystic degeneration, in stellate reticulated astrocytes 
around microcysts, in the biphasic squashed and loose 
areas. VEGF causes the formation of cysts, microcystic 
pattern, hyaline cystic degeneration, hyaline vessels and 
vascular proliferation (Demirkiran et al., 2003). 
 
 
SOFT-TISSUE SARCOMA 
 
Tumor-induced angiogenesis is mostly caused  by  VEGF  
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and basic fibroblast growth factor. As an outcome of 
histological testing and by tumor grading, it is concluded 
that the elevated concentrations of VEGF and basic 
fibroblast growth factor (bFGF) detected in patients 
distress from soft tissue sarcoma. This higher level of 
both of these growth factors leads to the progression of 
cancerous cells whether it is malignant or nonmalignant 
circumstance (Graeven et al., 1999; Qadir et al., 2006). 
 
 
ANEMIA AND ELEVATION OF VEGF 
 
VEGF is regulated by a major stimulus that is tissue 
hypoxia. Due to impairment of tissue oxygenation, 
anemia has impact on angiogenesis which ultimately 
affect the tumor growth because angiogenesis provides 
nutritive support to the progression of tumor cells whether 
it is benign or malignant. Testing on patients suffering 
from malignant tumor showed elevated levels of VEGF as 
compared to those with nonmalignant diseases. Due to 
decreased hemoglobin level, there will be increase in 
VEGF in the serum of metastasized tumor patients. 
When hemoglobin level changes under erythropoietin 
treatment then there will be normalization in the VEGF 
level. This has indicated that anemia might have an 
important role in the progression and propagation of 
tumor growth (Dunst et al., 2002). 
 
 
ANTI-VEGF THERAPIES 
 
The emergence of resistance and tolerance to the 
existing drugs has created a decreased efficacy of these 
drugs in use. This problem has been tried to be 
overcome by increasing the drug delivery to the target 
site by the use of polymers (Khalid et al., 2009; Hussain 
et al., 2011) or through nanotechnology (Naz et al., 2012; 
Ehsan et al., 2012), synthesis of new drugs, either by the 
use of proteomics (Qadir, 2011; Qadir and Malik, 2011), 
or synthesis from lactic acid bacteria (Masood et al., 
2011), or marine microorganisms (Javed et al., 2011). 
However, nowadays, the trend is being changed from 
synthetic drugs to the natural drugs either from plants or 
microbes to control the diseases. The natural products 
are constantly being screened for their possible pharma-
cological value particularly for their anti-inflammatory 
(Qadir, 2009), hypotensive (Qadir, 2010), hepatoprotec-
tive (Ahmad et al., 2012; Ali et al., 2013), hypoglycaemic 
(Nisa et al., 2009; Qadir and Malik, 2010), amoebicidal 
(Asif and Qadir, 2011), anti-fertility, cytotoxic, antimicro-
bial (Amin et al., 2012), spasmolytic, bronchodilator 
(Janbaz et al., 2013a), antioxidant (Janbaz et al., 2012), 
anti-diarrheal (Janbaz et al., 2013b) and anti-cancer 
properties. With the passage of time and advancement in 
science and technology, new management tools have 
been emerged for the control of different diseases 
including  cancer.  Anti-VEGF  therapies  are important in  
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the treatment of certain cancers and in age-related 
macular degeneration. They can involve 
monoclonal antibodies such as bevacizumab (avastin), 
antibody derivatives such as ranibizumab (lucentis), or 
orally-available small molecules that inhibit the tyrosine 
kinases stimulated by VEGF: lapatinib (tykerb), sunitinib 
(sutent), sorafenib (nexavar), axitinib, and pazopanib.  
 
 
CONCLUSION 
 
The collected data show that in various tumors whether 
locally invasive or metastasize to distal parts, there are 
elevated levels of VEGF in blood through angiogenesis, 
which leads to progression of cancer. Anti-
VEGF therapies are important in the treatment of certain 
cancers. 
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