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Introduction 

Bone marrow is a complex structure made up of hematopoietic 
progenitors, differentiated progeny, and a connective tissue network known 
as stroma. The stroma is a heterogeneous collection of cells that includes 
adipocytes, reticulocytes, endothelial cells, and fibroblastic cells that are in 
direct contact with the hematopoietic components. Since it has been widely 
recognised that the stroma contains cells that develop into bone, cartilage, fat, 
and a connective tissue that promotes the differentiation of hematopoietic stem 
cells, identifying the progenitor cells for these mesenchymal tissues has been 
a subject of active research. [1,2].

About the Study 

Bone marrow is a complex structure made up of hematopoietic 
progenitors, differentiated progeny, and a connective tissue network known 
as stroma. The stroma is a heterogeneous collection of cells that includes 
adipocytes, reticulocytes, endothelial cells, and fibroblastic cells that are in 
direct contact with the hematopoietic components. Since it has been widely 
recognised that the stroma contains cells that develop into bone, cartilage, fat, 
and a connective tissue that promotes the differentiation of hematopoietic stem 
cells, identifying the progenitor cells for these mesenchymal tissues has been 
a subject of active research. 

A number of tests have recently been conducted that show the existence 
of marrow-derived progenitors that give birth to bone, cartilage, muscle, 
tendon, fat, and a mature stromal phenotype that promotes hematopoietic 
development. Mesenchymal Stem Cells are the name given to these cells. For 
chicken, mouse, rat, rabbit, and canine sources, techniques and circumstances 
that select for these cells in culture have been created. Similarly, a highly 
refined approach for the isolation and extensive subcultivation of human 
MSCs, as well as a variety of monoclonal antibody probes that respond with the 
surface of human MSCs both in situ and in vitro, have been created. Although 
conditions for differentiation into each mesenchymal cell lineage have not 
been established for every species tested, human MSCs have been serially 
passaged and proven to develop cartilage, bone, fat, and a mature stromal 
phenotype that promotes hematopoietic differentiation in vitro. Data from rat 
and rabbit MSCs transplanted in vivo in syngeneic hosts provide evidence for 
myogenic and tendonogenic differentiation. 

In vitro treatment with particular bioactive components. In summary, 
results show that human MSCs can differentiate in vitro into bone, cartilage, 
fat, and mature stromal cell lineages. While adult human marrow-derived 

MSCs have the ability to develop into multiple mesenchymal tissue types, it is 
unknown whether these cells are identical to stem cells found in the trilaminar 
embryo's mesodermal layer, or whether this homogeneous population 
represents postnatal mesenchymal progenitor cells with specific, multilineage 
developmental potential [3].

In vitro osteogenic differentiation of stromal cells obtained from bone 
marrow in chick, mouse, rat, rabbit, and pig has been documented in response 
to numerous bioactive agents such as osteogenin, BMP-2, osteogenic growth 
peptide, and the synthetic glucocorticoid dexamethasone. Although the 
osteochondral potential of these animal cells has been studied, little is known 
about their biochemical and molecular characteristics. Purified human marrow-
derived MSCs, on the other hand, have been comprehensively described in 
terms of their complement of cell surface and extracellular matrix components, 
as well as their secretory cytokine profile in both normal and experimental 
circumstances.

Dex is a relevant reagent for research of cellular and physiologic responses 
since endogenous systemic glucocorticoids are implicated in the bone 
formation-bone remodelling axis and marrowderived stem cells are thought 
to be the source of osteoblasts in the postnatal organism. Dex's action as an 
inductive agent in osteogenic culture systems is important for these reasons. 
The current study's aims were to design and define a repeatable system for 
in vitro osteogenic differentiation of pure, culture-expanded human MSCs, as 
well as to assess the influence of glucocorticoids on the process. We report 
on the phenomena of glucocorticoid-induced osteogenic differentiation of 
humanMSCs by carefully adjusting numerous factors within the tissue culture 
environment. This study also provides a quantitative standard for various 
osteogenesis markers [4,5].

Conclusion

We have developed a model that is sensitive to the impact of small 
changes in the environment in vitro. We can address experimental problems 
that cannot be answered using more mature and diverse human osteoblasts 
obtained from trabecular bone explants because we can analyse the cell and 
molecular processes of differentiation from pure, culture-expanded multipotent 
MSCs. The recent development of serum-free defined media for rat and human 
MSC cultivation facilitates the examination of known bioactive factors' effects, 
provides a useful experimental platform for identifying new bioactive factors, 
and aids in the ultimate characterization of their mechanisms of action. Such 
a sophisticated grasp of the cellular and molecular mechanisms that occur 
during bone development.
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