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Abstract 
Background: Dental pulp stem cells (DPSCs) are considered an easily 

accessible source of  mesenchymal stem cells which hold great promise for 

use in tissue repair and regenerative medicine. Routinely, culture media used 

for culturing stem cells are supplemented  by animal serum for promoting 

growth and successful maintenance of stem cells. Although, fetal bovine 

serum (FBS) is now  considered a universal growth supplement effective for 

almost all types of  human and animal cells, it still bears a number of 

disadvantages. Thus, there is a growing demand for optimizing a well-

defined culture  media that could safely increase the efficacy and 

reproducibility of the  cultured cells especially when clinical applications are 

intended.    Objective:  In this research, we aimed at optimizing a defined 

culture  medium enriched by a   various supplements that is capable of 

enhancing  DPSCs proliferation and maintenance. Methods: various 

supplements intended to enrich DPSCs proliferation in defined 

concentrations were designed such as recombinant human Basic Fibroblast 

Growth Factor (hBFGF), Insulin Transferrin  Selenium (ITS), Ascorbic acid, 

Beta mercaptoethanol  and Cholesterol. The effect of this optimized media on 

the proliferation of DPSCs was assessed  by MTT assay and expression of 

stemness-related genes (OCT4, SOX2 and NANOG) was analyzed by qRt-

PCR. Results: Proliferation results by MTT illustrated a significant increase 

in the proliferation rate  of DPSCs cultured in the proposed culture media.  

Expression of OCT4, SOX2 and NANOG genes was also up-regulated, 

confirming that the proposed combination of supplements not  only increased 

the proliferation potential of DPSCs but also enhanced its 

stemness  properties. Conclusions: Taken together, our results indicate that 

proposed optimized media is  safe and efficient and can readily substitute 

traditional animal derived  supplements like FBS.  
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