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Selenium, vitamin E and Butylated Hydroxytoluene Induced Differentiation and
Proliferation of Human Adipose Derived Mesenchymal Stem Cells

Abstract
Introduction: Multipotent mesenchymal stem cells (MSCs) with cytokines secretion capability
which contribute to repair damaged tissues could be used as an in vitro source for future
therapeutic applications. adipose-derived mesenchymal stem cells (AD-MSCs) can be
differentiated into various types of mesodermal cells under appropriate growth conditions.
Selenium (Se), vitamin E and butylated hydroxytoluene (BHT) as antioxidant give rise
differentiation and proliferation of MSCs. In this study, effect of Selenium, vitamin E and
butylated hydroxytoluene were evaluated on the differentiation and proliferation of AD-MSCs.
Methods: In the present study, abdominal subcutaneous fat sample were collected and
transferred to the laboratory. After washing by phosphate buffered saline (PBS), minced and
digested using collagenase type I and stored at 37°C in incubator for 30 min. human AD-MSCs
successfully isolated and cultured. Following, pellet of the cells after centrifugation, seeded in
tissue culture flask containing DMEM+10%FBS and transferred at 37°C humidified 5% CO2
atmosphere. For cell viability assays, cells cultured into per well of 96-well plate and incubated
at 37°C humidified 5% CO2 for 24 hr. cells were treated by Se, vitamin E and BHT. After 24 hr,
0.5 mg/mL MTT was added for IC50 absorbance Measurement at 570 nm. For osteogenic
differentiation, 50000 cells/cm2 were cultured by DMEM+20%FBS. At 80% confluency, the
base medium was replaced by osteogenic medium which changed every 3 days for 12 days.
Finally, Alizarin red staining was performed to detect matrix mineralization.
Results: In this study, successful isolation and proliferation of human AD-MSCs with fibroblast-
like morphology, was confirmed. The viability of the isolated AD-MSCs using MTT test showed
preferred concentration for Se between 50 uM to 700 uM, vitamin E between 50 uM to 700 uM
and BHT between 100 uM to 5000 uM doses. for osteogenic and adipogenic differentiation, for
Se 121 uM, vitamin E 125 uM and BHT 996 uM demonstrated as ideal dose. Alizarin red and
oil red staining showed maximum differentiation with give rise in concentration.

Conclusions: These results suggest that adipose tissue, which is discarded in standard operations
procedure, can be used for future cell therapy and tissue engineering as an enrichment source of

potent mesenchymal stem cells. we speculated that Se, vitamin E and BHT could induce in vitro
differentiation and proliferation isolated human AD-MSCs.

Key word: Stem cell, Selenium, vitamin E, Butylated Hydroxytoluene, mesenchymal stem cell,
differentiation
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