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Editorial

In the field of regenerative medicine, basic research and preclinical
studies have been conducted to overcome clinical shortcomings with
the use of mesenchymal stem cells (MSCs). MSCs are present in adult
tissues, including bone marrow and adipose tissue. For many years,
bone marrow-derived stem cells (BSCs) were the primary source of
stem cells for tissue engineering applications. However, recent studies
have shown that subcutaneous adipose tissue provides a clear
advantage over other stem cell sources due to the ease with which
adipose tissue can be accessed as well as the ease of isolating stem cells
from harvested tissue [1].

Adipose tissue is an abundant source of mesenchymal stem cells,
which have shown promise in the field of regenerative medicine.
Furthermore, these cells can be readily harvested in large numbers
with low donor-site morbidity. During the past decade, numerous
studies have provided preclinical data on the safety and efficacy of
adipose-derived stem cells, supporting the use of these cells in future
clinical applications [2].

There is no consensus when it comes to the nomenclature used to
describe progenitor cells from adipose tissue-derived stroma, which
can sometimes lead to confusion. The term PLA refers to adipose-
derived stromal cells and adipose-derived stem cells (ASCs) and
describes cells obtained immediately after collagenase digestion. ASCs
exhibit stable growth and proliferation kinetics and can differentiate
toward osteogenic, chondrogenic, adipogenic, myogenic, or
neurogenic lineages in vitro [3,4].

Today, it is accepted that new fat cells are made throughout life. It
has been shown that human adult adipocytes have a roughly 10%
turnover rate (Spalding et al.). While genetic background may play a
role in fat storage. It is clear that adipose is a crucial player in a
complex network balancing energy homeostasis, and as such, expands
to accommodate increased energy intake.

Fat growth is variable from depot to depot and has varying growth
rates through a human lifespan. On a cellular basis, whether there is a
relationship between hypertrophy and hyperproliferation mediated by
a maximum cell size or other molecular trigger remains to be
definitively resolved. Further, the complement of cells that give rise to
adipose tissue and under what circumstances remains to be
experimentally shown [5,6].

The following criteria were used to characterize ADSCs by
flow cytometry:

Positive markers: Cells must show >95% positivity for expression of
cell-surface antigens CD29, CD44, CD73, CD90, CD105, and CD166,

CD 271.

Negative markers: Cells must show <2% positivity for expression of
cell-surface antigens CD14, CD31, CD 34, CD45, CD 133, and Lin1.

The cultured MSC's also express on their surface markers such as
CD?73, CD90 and CD105, while lacking the expression of CD11, CD14,
CD19, CD34, CD45, CD79 and HLA-DR [7,8].

As concluded remarks, the use of ADSC counting by flow cytometry
constitutes a potential powerful tool in regenerative medicine and in
gene therapy in vitro and in vivo. They have an extensive proliferative
potential and are able to differentiate into various cell lineages such as
adipocytes, osteoblasts, cardiomyocytes, vascular endothelial cells,
pancreatic b-cells, and hepatocytes. Due to these important features
their use in clinical trials has been increased. It has been documented
that the cells engraft successfully in patients and cause beneficial
effects. ADSC extraction is easily obtained in comparison to BMSC’s
cells. The procedure is safe and minimally invasive.

Last, there is no risk of immune rejection with autologous cells in
comparison with embryonic stem cells or induced pluripotent stem
cells (iPSC’s). Therefore, ADSC’s are a useful tool in the field of
regenerative medicine. However, it will be a while before using those
cells as a routinely applied therapy in clinics. Further preclinical and
clinical studies are needed to determine whether ADSC’s therapies can
fulfill the expectations and if they can be used successfully to treat
disorders for which current medical and surgical therapies are either
impractical or ineffective.
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