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Introduction
Osteosarcoma is the most common bone tumour seen in the 

paediatric and adolescent age  group. Osteosarcoma patient presents with 
painful swelling of bones [1]. Males are affected 1.5-2 times more than 
females with a predilection for metaphysis of the long bone of lower limb 
[1]. Most osteosarcomas are highly malignant tumours arising within 
the bone. According to their main histological component, they may 
be divided into various subtypes, such as osteoblastic, chondroblastic 
fibroblastic, telangiectatic, and small cell osteosarcoma [2,3]. In most 
patients, the etiology of osteosarcoma remains obscure. Various 
etiological factors for osteosarcoma are ionizing radiation, family 
history of bone disorders and cancer, chemicals (fluoride, beryllium, 
vinyl chloride) and viruses. Several markers for diagnosis and prognosis 
have been proposed in osteosarcoma namely, vascular endothelial 
growth factor (VEGF), bone alkaline phosphatase, osteocalcin, survivin, 
epidermal growth factor receptor Erb B2 [3].

A family of proteins, known as the Ena/VASP family (enabled/
Vasodilator-stimulated  phosphoprotein), is known to promote cell 
migration. This protein becomes conjugated to the actin filaments within 
a cell and stimulates polymerization. Cancer cells, which are typically 
more motile than non-cancerous cells because they actively divide and 
spread rapidly throughout the body, may also have an increased amount 
of vasodilator-stimulated phosphoprotein (VASP) [4].

Various studies have reported that VASP can play an important 
role in the process of cell migration and tumour metastasis in cases of 
osteosarcoma [4,5]. However, till date, no study has examined serum 
VASP levels in osteosarcoma. So, the study was planned to estimate the 

serum concentration of VASP in patients of osteosarcoma and to find 
the correlation of it with serum alkaline phosphatase and compare them 
with controls.

Materials and Methods
The present study was conducted in the Department of 

Biochemistry in collaboration  with Department of Orthopaedics, Pt. 
B.D. Sharma, PGIMS, Rohtak. Fifty patients attending the Orthopaedics 
clinics were selected for the study. They were divided into two groups. 
Histopathologically confirmed cases of osteosarcoma (localized without 
metastasis) of all the ages before starting any treatment were included in 
Group I. In all these cases X-ray chest, CT scans thorax and bone scan 
was performed to rule out metastasis. These patients were compared 
with Group II as controls which included age and sex matched twenty 
five patients with musculoskeletal pain.

Five ml of venous blood was collected aseptically from the antecubital 
vein and serum separated by centrifugation and analysed the same day. 
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i) Serum alkaline phosphatase levels were estimated using the 
standard method on autoanalyzer.

ii) Serum vasodilator-stimulated phosphoprotein (VASP) levels 
were estimated by ELISA method.

Statistical Analysis

SPSS ver. 23 was used for statistical analyses. Results were expressed 
as Mean ± SE (SD) and unpaired ‘t’ test and Pearson correlation test 
were applied.

Results

The present study was conducted in the Department of Biochemistry 
in collaboration with the Department of Orthopaedics, Pt. B.D. 
Sharma, PGIMS, Rohtak. Fifty patients attending the Orthopaedics 
clinics were selected for the study. They were divided into two 
groups. Group I consisting of twenty five cases of histopathologically 
confirmed osteosarcoma (localized without metastasis, 
before starting any treatment) of age 10-30 years. They were  
compared with age and sex matched twenty five patients with 
musculoskeletal pain (group II). Majority of osteosarcoma cases  
(n=19, 76%) were in the age group of 10-20 years, while six (24%) were 
in the age group of 21-30 years. Fourteen (56%) of the musculoskeletal  
pain cases were in the age group of 10-20 years, while 
the remaining 11 (44%) were in the age group of 21- 30 years  
(Tables 1-3). 

Discussion
Vasodilator-stimulated phosphoprotein (VASP), a member of 

ENA/VASP family, has been implicated in regulating key cellular 
functions (namely shape change, adhesion and migration) due to its 

ability to modify dynamic cytoskeleton. In addition to its role in normal 
cell growth, embryonic development and homeostasis, VASP plays an 
essential role in many diseases such as cancer metastasis, thrombosis, 
arteriosclerosis and nephritis [6]. In several types of malignancies, 
expression of VASP has been reported to be dysregulated and is also 
relevant to tumour metastasis [4]. In the present study, serum VASP 
levels of osteosarcoma patients (Group I) were decreased as compared 
to the patients of musculoskeletal pain (Group II) and the difference 
statistically significant (118.04 ± 28.46 vs. 216.70 ± 38.93 pg/mL, 
p<0.05, Table 1). 

There are conflicting reports regarding the action of VASP on bone 
formation and VASP has been reported to have angiogenic action 
[4,6,7]. Mounting evidence suggested that angiogenesis is regulated by 
cytoskeletal. alterations that lead to changes in cell morphology and in 
the rate of cell migration and proliferation. Oxidative stress and redox 
signalling have a role in cancer neovascularization, a process without 
which the tumour is not able to grow beyond few millimetres in size. 
ROS and NOS affect cell's response to hypoxia, a major for trigger 
angiogenesis switch in tumours and are important regulators and 
mediators of action of most potent proangiogenic factor-VEGF [8].

VASP has been reported to play an important role in the process 
of cell migration and  tumour metastasis. However, no study has 
examined serum VASP levels in osteosarcoma till date [9,10]. A study 
reported that the effect of VASP on osteosarcoma cell migration, where 
two osteosarcoma strains (MG-63 and Saos-2 cells) having different 
metastatic potential were used and using RNAi, VASP gene expression 
was silenced. VASP silence MG-63 cells lost their migratory potential to 
55%, by wound healing assay. Saos-2 cells had lower VASP expression 
than MG-63 cells and showed reduced cell migration, suggesting 
that VASP is at least partly responsible for motility of osteosarcoma 
cells. Also, VASP expression was determined in human osteosarcoma 
samples. In human, osteosarcoma specimens, VASP expression was 
determined using RT-PCR and specimen with metastasis had higher 
VASP expression as compared to those with the absence of metastasis 
suggesting that VASP may be involved in regulating osteosarcoma 
metastasis in vivo. VASP acts as a modulator of smooth cell proliferation 
by nitric oxide/cGMP. Both VASP deficiency and overexpression can 
regulate cell proliferation and can induce neoplastic transformation 
and promote tumour growth. VASP is a component of actin-based 
cytoskeleton and has been demonstrated to affect actin filament and 
may be involved in tumorigenesis. Normal cell growth may require 
maintenance of VASP expression within a narrow range and lowered 
serum VASP levels in osteosarcoma Group In the present study 
implicate VASP in tumorigenesis and/or cancer progression [4].

Abl kinase activity has been reported to be associated with VASP. 
Like VASP, abl is an important regulator of cytoskeletal dynamics and 
is activated and transiently localized to focal adhesions upon adhesion 
to extracellular matrix. VASP is a substrate of BCR-ABL oncoprotein 
and is tyrosine phosphorylated. Abl is required for actin cytoskeleton 
remodelling in response to growth factors and oncogene activation 
of abl induces transformations such as anchorage independent cell 
division and dramatic changes in cell morphology [9].

Osteoblasts are migratory cells that are recruited to resorbed bone 
surfaces and phosphorylation plays a role in osteoblast migration. 
It has been reported that dynamin GTPase activity is regulated by 
tyrosine kinase and its inhibition by dynasore (inhibitor) reduce c-fos 
and osterix expression, the markers of osteoblasts. Also, inhibition of 
dynamin GTPase activity promoted early osteoblast differentiation 

Parameters Group I Group II p-value

Serum VASP (pg/mL)
118.04 ± 28.46 

(142.32)
216.70 ± 38.93 

(194.66) 0.046
Range (pg/mL) 7.31-601.81 8.71-1270.50

Serum VASP levels were significantly decreased in osteosarcoma patients (group 
I) as compared to those with musculoskeletal pain (Group II, p<0.05, Table 1).

Table 1: Serum VASP levels in both the groups [Mean ± S.E. (SD)].

Parameters Group I Group II p-value
Serum Alkaline 

Phosphatase (U/L)
418.92 ± 47.54 

(237.72)
76.20 ± 3.83 

(19.17) 0.000
Range (U/L) 140-890 49-110

Serum alkaline phosphatase levels were significantly raised in patients with 
osteosarcoma (group I) as compared to subjects of musculoskeletal pain (Group 
II, p<0.001, Table 2).

Table 2: Serum alkaline phosphatase levels in both the groups [Mean ± S.E. 
(SD)].

Parameters Group I r value Group II r-value & p-value
Serum ALP 

(U/L)
418.92 ± 47.54 

(237.72) r=-0.155
p=0.583

76.20 ± 3.83 
(19.17) r=0.141

p=0.502Serum VASP 
(pg/mL)

118.04 ± 28.46 
(142.32)

216.70 ± 38.93 
(194.66)

Serum alkaline phosphatase levels showed a positive correlation with serum 
VASP levels in control, which got inverted in osteosarcoma cases, though the 
correlations in both the groups are statistically insignificant.

Table 3: Correlation between serum alkaline phosphatase levels and serum vasp 
levels in both the groups [Mean ± S.E. (SD)].



Citation: Halder M, Roy PS, Ghosh A (2019) Role of Vasodilator Stimulated Phosphoprotein (VASP) in Pathogenesis of Osteosarcoma and its 
Association with Alkaline Phosphatase Levels. J Cancer Sci Ther 11: 070-072. doi: 10.4172/1948-5956.1000586

J Cancer Sci Ther, an open access journal 
ISSN: 1948-5956 Volume 11(3) 070-072 (2019) - 72 

leading to an increase in ALP activity and led to a decrease in osteoblast 
migration [10]. Finding of elevated serum alkaline phosphatase activity 
in osteosarcoma cases in the present study also lends support in these 
findings (Tables 2 and 3). The negative correlation between VASP and 
ALP in osteosarcoma patients also supported the role of VASP in bone 
mineralization and tumorigenesis.

Conclusion
The findings of the present study indicate that there is a possible 

utilization of VASP by tumour cells. Further investigations into the 
role of VASP in osteosarcomas may lead to improved stratification of 
outcome and development of novel therapeutic modalities A multi-
targeted therapeutic approach involving modulation of redox species 
production, signalling and metabolism and/or modulation of cellular 
antioxidant response may be effective angiogenesis treatment in future.

References

1. Mcguire SM, Vanable ED, Mcguire MH, Buckwalter JA, Douglass CW (1991) 
Is there a link between fluoridated water and osteosarcoma? J Am Dent Assoc 
122: 39-45.

2. Patel SR, Benjamin RS (2001) Soft tissueand bone sarcomas and bone 
metastasis. In: Braunwald E, Fauci AS, Kasper DL, Hauser SL, Longo DL, 

Janison JE, (Eds) Harrison’s Principles of Internal Medicine (15th edn) McGraw 
Hill, New York, USA.

3. Operskalski EA, Martin SP, Henderson BE, Vischer BR (1987) A case  
control study of osteosarcoma in young persons. Am J Epidemiol 126: 118-126.

4. Wu G, Wei L, Yu A, Zhang M, Qi B, et al. (2011) Vasodilator-stimulated 
phosphoprotein regulates osteosarcoma cell migration. Oncol Rep 26: 1609-1615.

5. Ferrando M, Wan X, Meiss R, Yang J, De Siervi A, et al. (2013) Heme 
oxygenase-1 (HO-1) expression in prostate cancer cells modulates the 
oxidative response in bone cells. PLoS One 8: e80315.

6. Pula G, Krause M (2008) Role of Ena/VASP proteins in homeostasis and 
disease. Handb Exp Pharmacol 186: 39-65.

7. Su Y, Cui Z, Li Z, Block ER (2006) Calpain-2 regulation of VEGF-mediated 
angiogenesis. FASEB J 20: 1443-1451.

8. Chen L, Daum G, Chitaley K, Coats SA, Bowen-Pope DF, et al. (2004) 
Vasodilator-stimulated phosphoprotein regulates proliferation and growth 
inhibition by nitric oxide in vascular smooth muscle cells. Arterioscler Thromb 
Vasc Biol 24: 1403-1408.

9. Bernusso VA, Machado-Neto JA, Pericole FV, Vieira KP, Duarte ASS, et al.  
(2013) VASP protein, a binding partner of BCR-ABL and FAK may be implicated 
 in the chronic myeloid leukaemia phenotype. Blood 122: 5162. 

10. Eleniste PP, Su H, Wayakanon K, Larguda HW, Bruzzaniti A (2014) Osteoblast  
differentiation and migration are regulated by dynamic GTPase activity. Int J 
Biochem Cell Biol 46: 9-18.

https://doi.org/10.14219/jada.archive.1991.0149
https://doi.org/10.14219/jada.archive.1991.0149
https://doi.org/10.14219/jada.archive.1991.0149
https://accessmedicine.mhmedical.com/content.aspx?sectionid=79730728&bookid=1130&jumpsectionID=79730728
https://accessmedicine.mhmedical.com/content.aspx?sectionid=79730728&bookid=1130&jumpsectionID=79730728
https://accessmedicine.mhmedical.com/content.aspx?sectionid=79730728&bookid=1130&jumpsectionID=79730728
https://accessmedicine.mhmedical.com/content.aspx?sectionid=79730728&bookid=1130&jumpsectionID=79730728
https://doi.org/10.1093/oxfordjournals.aje.a114643
https://doi.org/10.1093/oxfordjournals.aje.a114643
http://dx.doi.org/10.3892/or.2011.1438
http://dx.doi.org/10.3892/or.2011.1438
http://dx.doi.org/10.1371/journal.pone.0080315
http://dx.doi.org/10.1371/journal.pone.0080315
http://dx.doi.org/10.1371/journal.pone.0080315
http://dx.doi.org/10.1007/978-3-540-72843-6_3
http://dx.doi.org/10.1007/978-3-540-72843-6_3
http://dx.doi.org/10.1096/fj.05-5354com
http://dx.doi.org/10.1096/fj.05-5354com
http://dx.doi.org/10.1161/01.ATV.0000134705.39654.53
http://dx.doi.org/10.1161/01.ATV.0000134705.39654.53
http://dx.doi.org/10.1161/01.ATV.0000134705.39654.53
http://dx.doi.org/10.1161/01.ATV.0000134705.39654.53
http://www.bloodjournal.org/content/122/21/5162?sso-checked=true
http://www.bloodjournal.org/content/122/21/5162?sso-checked=true
http://www.bloodjournal.org/content/122/21/5162?sso-checked=true
http://dx.doi.org/10.1016/j.biocel.2013.10.008
http://dx.doi.org/10.1016/j.biocel.2013.10.008
http://dx.doi.org/10.1016/j.biocel.2013.10.008

	Title
	Corresponding author
	Abstract
	Keywords
	Introduction
	Materials and Methods
	Statistical Analysis
	Results
	Discussion
	Conclusion
	Table 1
	Table 2
	Table 3
	References

