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Mesenchymal stem cells (MSCs) are multipotential cells capable of differentiating into
osteoblasts, chondrocytes, adipocytes, tenocytes, and myaoblasts that can be found in the placenta,
amniotic fluid, umbilical vein, cord blood and also the Wharton's jelly (umbilical cord matrix).
Wharton's jelly contains stem cells that are a rich source of primitive multipotent mesenchymal cells
that possess self-renewal capacity and have the ability to differentiate into many cell types.
Demineralized bone matrix (DBM) has been extensively utilized in orthopaedic, periodontal, and
maxillofacial applications and widely invesiigated as a biomaterial to promote new bone formation.
The objectives of this study were to isolate and characterize MSCs derived from Wharton's jelly and
examine the biological activity of DBM in this cell line. We also determine ability of MSCs from
Wharton's jelly cells to undergo osteoblastic differentiation using alkaline phosphatase assay. The
results showed that Wharton's jelly derived cells could differentiate along an osteogenic lineage
after treatment of DBM. We also investigated in vitro functional differentiation of human MSCs from
Wharton's jelly. The data revealed that Wharton's jelly derived cells could differentiated into
adipogenic, chondrogenic, and osteogenic lineage. Gene expression of MSCs treated with DBM for
7 days was analyzed by using cDNA array and RT-PCR analyses. We found that expressicn of
Runx2 and SMAD2 was up-regulated whereas SMAD7 expression was down-regulated as
confirmed by RT-PCR. We concluded that MSCs from Wharton's jelly of human umbilical cord can
express osteogenesis gene in the treatment of DBM. Furthermore Wharton’s jelly from umbilical cord

is a new source for MSCs that are readily available and can be applied for bone tissue engineering.





