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ABSTRACT
Osteopontin a recently discovered ubiquitous glycoprotein secreted from various cells of the
body. It has been found to anchor to bone cells to mineralize the bone matrix. As per some
researches its uropontin form has shown to reduce growth of calcium crystals in the mice
renal system; yet others suggest opposite role of this molecule in- vitro. Its modified form has
great functional role in immune system by acting as a modulator in variety of manners other
than regulating apoptosis. It plays important role in immigration of neutrophil and migration
and degranulation of the mast cells. Its role in VSMC growth has well been demonstrated by
various in-vivo and in- vitro experiments. Its versatile importance in respiratory physiology,
cancer metastasis has been proved but many more physiological and clinical functions are still
hidden which researchers are trying to find out for the treatment modality in near future.
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INTRODUCTION
Over last one decade many new important small molecules have been discovered. These
molecules have different physiological role to play in our body. Their deficiency or absence will
lead us into a pathological state. Out of all these new up coming components the one with diverse
presence and different physiological role to play in body is Osteopontin (OPN). Osteopontin is
acidic, phosphorylated sialic acid rich calcium binding 314 amino acid glycoprotein found in body
fluids 1 and extracellular matrix component first identified in 1986 in Osteoblast cell by Oldberg et.
Al., 2
The human gene mapped for this small glycoprotein is on chromosomes 4q. Its receptor protein
contains an Arg-Gly-Asp sequence which serves as a cell adhesion sequence that recognizes
various integrins3. It is synthesized not only by fibroblast4 , proosteoblasts, osteoblasts or

osteoclastic cell in bone but also are found in kidney, expressed in the bone marrow derived
granulated metrial gland cells of the decidum and placenta and in number of specialized epithelial
tissues which includes uterine epithetlial, sensory epithelial of the embryonic ear, smooth muscle
cells5, skeletal muscle myoblasts6, dendritic cells and macrophages7, other than hypertrophied
chondrocytes and odontoblasts.
It has been proved experimentally that hypocalcemia and hypophosphatemia (instances that
stimulates kidney’s proximal tubule cells to produce calcitriol i.e., 1α, 25-dihydroxy vitamin D3)
leads to increase OPN transcription, translation and secretion8. This is due to presence of a
high- specificity VitaminD response element (VDRE) in the OPN gene promoter. Extracellular
inorganic phosphate (ePi) has also been identified as a modulator of OPN expression 9.
Physiological function in Bone Remodeling:
OPN plays a role in anchoring osteoclasts to the mineral matrix of the bone10. 20% of dry weight
of organic part of the bone has collagen Type I, osteocalcin, osteonectin bone sialoprotein and
alkaline phosphatase other than OPN.
OPN serves to initiate the process by which osteoclasts develop their ruffled borders to begin
bone resorption 10. Since it is a product of cells in the osteoid matrix and can form a bridge (Latin
Pons) between cells and the mineral2 in the matrix, it was named “Osteopontin”.
Role in inhibiting or promoting Renal Stone formation:
The majority of the human urinary stones are primarily composed of calcium salts. Although
normal urine is frequently supersaturated with respect to calcium oxalate, most individuals do
not form stones. This suggests that there are some factors inhibiting urinary stone formation.
Uropontin, the urinary form of OPN has been shown previously to reduce growth11 and
aggregation12 of calcium oxalate crystals and block the binding of the crystals to renal
epithelial cells13.
Uropontin inhibits calcium oxalate monohydrate (COM) growth and aggregation. In addition
OPN also favors formation of calcium oxalate dehydrate (COD) over COM crystals in vitro. COD
is less adherent to renal epithelial cells than COM14.
Some reports suggest that OPN plays an important role in the process of stone formation. In
vitro, the 45Ca concentration in calcium oxalate crystals adhering to Madin- Darby canine
kidney (MDCK) cells was about 1.4 times in MDCK cells incubated with OPN than in a control
group, and was about one half that in MDCK cells incubated with thrombin than in the control
group15.
Role in Immune function:
Full length OPN (OPN-FL) can be modified by thrombin cleavage, which exposes acryptic sequence,
SVVYGLR on the cleaved form of the protein known as OPN-R.This cleaved OPN exposes an epitope
for integrin receptors of α4β1, α9β4 and α9β116 and these receptors are present on a number of
immune cells such as mast cells10, neutrophils17 and T cells. They are also expressed by monocytes
and macrophages18.

OPN is reported to act as an immune modulator in a variety of manners3. Firstly, it has a
chemotactic property, which promotes cells recruitment to inflammatory sites. It also functions
as an adhesion protein, involved in cell attachment and wound healing. In addition, OPN mediates
cell activation and cytokine production.It is well known from promoting cells survival by
regulating apoptosis3.
OPN is important for the immigration of neutrophil in –vitro19. OPN recruits inflammatory cells to
arthritis joints in the collagen- induced arthritis model of rheumatoid arthritis20. It has been found
that OPN plays a role in mast cell migration and its degranulation21 by observing decreased level
of chemotaxis in the cells which were OPN knock- out mast cells compared to wild type mast cells
in culture medium. OPN was also found to act as a macrophage chemotactic factor22. In this
study, researchers looked at the accumulation of macrophage in the brain of Rhesus monkeys and
found that OPN prevented macrophage from leaving the accumulation site, indicating an
increased level of chemotaxis.
Cell Activation:
OPN inhibits production of Th2 cytokine IL-10, which leads to enhanced Th1 response. OPN
influences cell- mediated immunity and has Th1 cytokine function. It also enhances B cell
immunoglobin production and proliferation3.
Apoptosis:
OPN is an important anti-apoptotic factor in many circumstances. It blocks the activation –
induced cell death of macrophage and T cells as well as fibroblasts and endothelial cells exposed
to harmful stimuli23,24. OPN prevents non programmed cell death in inflammatory colitis25.
Role in Vascular smooth muscle cell VSMC Remodeling:
OPN is a matrix molecule and its expression is dramatically increased by Angiotensin II. OPN
has been shown to exert important effect on VSMC growth26
Remodeling process of VSMC is increased at mRNA and protein levels after addition of Angiotensin
II to rats’ cardiac fibroblasts. This suggests that ANF II regulates cardiac fibroblast behavior in
cardiac remodeling process thus suggesting that OPN contributes directly to contractile
dysfunction seen in the model and in the blood pressure independence27.
OPN induces both medial thickening without injury and neointimal formation after injury
suggesting acertain role in the development of vascular remodeling after angioplasty in –vivo28.
This small molecule is one of the most hightly induced proteins at sites of epithelial injury29. OPN
appears to specifically promote early inflammatory mechanisms associated with macrophage
recruitment in atheroscleorotic lesions30.
Role in muscular regeneration:
It has been shown by a study that myoblast cells release osteopontin to assist in controlling both
the myogenic and inflammatory processes during the early stages of muscle regeneration31.

Role in respiratory system:
OPN being a cytokine component which upregulated epithelial cells and macrophage in the
lungs during chronic allergen challenge and airway remodeling. The data reveals it is a novel
therapeutic target for airway remodeling and associated airway hyper-responsiveness (AHR) in
chronic asthama32.
Clinical Application:
OPN interacts with multiple cell surface receptors which are ubiquitously expressed making it an
active player in many physiological and pathological processes; like in wound healing, bone
turnover, ischemia, immune responses and tumorgenesis. By manipulating plasma OPN levels its
usefulness in the treatment of autoimmune disease like Rheumotoid arthritis, multiple sclerosis,
cancer metastasis, osteoporosis and some stress forms might be possible2.
Research is still going on regarding Osteopontins’ physiological, pathological and clinical
abilities.
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