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Abstract 

 

Introduction: The treatment of bone defects is a major problem in Dentistry. Regeneration of bone 

can be done using stem cell therapy. Stem cells can be derived from Dental Pulp (hDPSc).  hDPSc 

when exposed to Standard  Osteogenic Bone cocktail (Dexamethasone, Ascorbic acid and beta 

glycerophosphate ) differentiate into osteoblast and deposit bone. Except for Ascorbic Acid, 

Dexamethasone and glycerophosphate have little osteogenic potential. 

Hypotheses: Human Dental Pulp Stem Cells (hDPSCs) when preconditioned with Praval Bhasma 

induce osteogenic potential in Human Dental Pulp Stem Cells (hDPSCs). 

Evaluation Of Hypotheses: The Human Dental Pulp Stem Cells (hDPSCs) will be preconditioned 

using Praval Bhasma as a constituent of  Standard Osteogenic Bone Cocktail by replacing one 

ingredient with Praval Bhasma.The cell culture will be incubated at 37 degrees celcius and evaluated 

histologically for evaluation of bone deposition. 

 

Keywords: Human Dental Pulp Stem Cells (hDPSCs), osteoblastic differentiation, Standard 

Osteogenic Cocktail, Praval Bhasma. 
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1. INTRODUCTION 

 

The treatment of bone defects is a major 

problem in Oral and Maxillofacial Surgery. 

Bone defects are caused due to trauma, cancer 

surgeries, infections or congenital defects. The 

materials used in bone regeneration should 

necessarily be safe, biocompatible, 

biodegradable and should have osteogenic 

potential. The materials best suited for bony 

defect reconstruction are autologous in origin, 

but autologous bone grafts have limitations 

like donor site pain and morbidity, secondary 

surgery, bone resorption, osteonecrosis, 

paresthesia, cutaneous nerve damage, vascular 

injury, infection, fracture and chronic pain. 

Allogenic bone and biosynthetic materials are 

also limited by biocompatibility issues, 

infection, immune rejection and graft 

displacement. Stem Cell therapy has recently 

gained popularity as an option in bone 

regeneration treatment. 

       

Stem cells are derived from a natural source, 

which can give stable differentiated cells 

leading to tissue formation. The human body 

contains several stem cell sources like bone 

marrow, umbilical cord, amniotic fluid, 

adipose tissue, dental tissues, Human Dental 

Pulp Stem Cells (hDPSCs) and periodontal 

ligament. When exposed to various 

preconditioning factors mesenchymal stem 

cells (MSCs) have the ability to differentiate 

into a variety of cells like myoblasts, 

adipocytes, osteoblasts, and chondrocytes. [1,2] 

For several experimental studies, including 

tissue engineering studies, osteogenic 

differentiation protocols often use the 

“Standard Osteogenic Cocktail” consisting of 

dexamethasone (Dex), ascorbic acid (Asc), 

and β-glycerophosphate (β-Gly).[3]  In 

osteoblastic cell cultures, application of 

Dexamethasone for a short duration increases 

bone deposition, but the application of 

Dexamethasone for a prolonged duration 

decreases bone deposition. Glycerophosphate 

has very little osteogenic potential. Ascorbic 

Acid improves osteoblastic differentiation by 

causing an increase in collagen accumulation, 

leading to an increase in Alkaline phosphatase 

( ALP) expression in a few osteogenic cells. 

Except for Ascorbic Acid, Dexamethasone and 

glycerophosphate have little osteogenic 

potential of their own.[4]  Moreover, the time 

required is 3 weeks to get a maximum of only 

30-40% osteogenic differentiation from MSCs. 

Hence, there is a need to search for newer 

preconditioning agents having better 

osteodifferentiation potential on hDPSCs in 

tissue engineering. 

    

 Praval Bhasma is routinely used in Ayurveda 

for treating osteoporosis.[5,6]  Praval bhasma 

(Coral calx) is a natural source of rich calcium 

that has long been used as a supplement in the 

treatment of several bone metabolic disorders 

linked to calcium deficiency in Indian 

traditional medicine.[7] 

Praval is the calcareous skeleton of marine 

organisms and it belongs to the phylum 
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Coelenterate. The skeleton is shaped like 

minute irregular deposits, which are called 

spicules containing mainly calcium carbonate. 

Amorphous calcium carbonate (ACC) forms 

as a precursor to crystalline carbonated 

apatite/hydroxyapatite in human bone (HA).[8]  

The calcium carbonate (CC) skeleton of 

marine corals is osteoconductive. The 

alteration of the calcium carbonate 

(degradation and new crystal formation) is 

essential for osteoblastic apposition and 

differentiation of osteoprogenitor cells into 

osteogenic cells ultimately leading to bone 

formation.[9]  The percentage of Calcium in 

Praval Bhasma is 38.2 % w/w. The particle 

size of Praval Bhasma is 20-100nm. This 

nanosize particle differs in chemical 

composition and structure, increases the 

surface area and helps the drugs to reach the 

target area effectively.[10]  Praval Bhasma has 

never been studied in hDPSCs as a 

preconditioning agent. Praval Bhasma is 

economical and easily available. Hence, we 

hypothesize that Prawal Bhasma can be used 

as a preconditioning agent to induce 

Osteogenic differentiation in hDPSCs. 

 

1.1 HYPOTHESIS 

Praval Bhasma induces osteogenic 

differentiation in Human Dental Pulp Stem 

Cells (hDPSCs). 

 

1.2 EVALUATION OF THE 

HYPOTHESIS 

We propose the hypothesis can be proved by 

the following method,  

 

The hDPSCs will be preconditioned with 

Newer Osteogenic Cocktail. A Newer 

Osteogenic Cocktail will be prepared by 

replacing Dexamethasone (Dex) in Standard 

Osteogenic Cocktail with Praval Bhasma. A 

second Osteogenic Cocktail will be prepared 

by replacing Ascorbic acid (Asc) in the 

Standard Osteogenic Cocktail withPraval 

Bhasma and a third Osteogenic Cocktail will 

be prepared by replacing β-

glycerophosphate(β-Gly) in the Standard 

Cocktail with Praval Bhasma. The cells will be 

preconditioned using all the above 3 

preconditioning agents for 24-48 hours and 

thenprocessed for osteogenic differentiation. 

The cells will then be identified using the 

microscope. Osteogenic differentiation of 

hDPSCs with all the preconditioning agents 

using HandE stain, Alizarin red Stain and 

Immunohistochemistry. 

 

Autologous DPSCs can be a new tool in bone 

tissue engineering techniques.  hDPSCs 

therapy is efficient has low morbidity of the 

donor site and is free from diseases transferred 

by the transmission of pathogens. The 

regeneration process is fast. The use of  Praval 

Bhasma may prove to be a better 

preconditioning agent for bone formation in 

hDPSCs. 

 

Fig – 1 - Human Dental Pulp Stem Cells (hDPSCs) 
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Fig – 2 – Praval. 
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