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Introduction: Mesenchymal stem cells (MSC) are
caused increased expression of PPARγ2 and leptin;
multipotent cells that can differentiate into a variety of
growth in CM increased expression of collagen II and
lineages, including adipocytes, chondrocytes, and
aggrecan; and growth in OM increased RUNX2.
osteoblasts. Adipose tissue has been shown to contain a
Resveratrol caused a dose and time-dependent increase in
supply of MSCs as well as adipoprogenitor cells (APC),
cell number and of the percentage of both MSCs and
chondroprogenitor cells (CPC), and osteoprogenitor cells
OPCs (Figures 2 and 3). In GM containing 25μM
(OPC). Enrichment techniques are required before these
resveratrol, there was a 577-fold increase in MSCs at 7
cells can be used effectively. One method is to grow the
days (5% of population – Figure 2), and a 106-fold
adipose-derived cells in media containing an array of
increase in OPCs (21% of population – Figure 3) at 14
growth factors and chemicals that mimic a specific tissue
days.
environment, thereby increasing the ability of MSCs to
differentiate down a particular pathway. This technique
has been used to show that the population of cells derived
from adipose tissue contains MSCs and/or progenitor
cells. Another enrichment technique is to specifically
inhibit non-desired lineages pharmacologically. The
present study tested the hypothesis that greater
enrichment of MSC subpopulations can be achieved in
this manner.
Resveratrol is known to inhibit
cyclooxygenase and activate Sirt1, which inhibits
adipogenesis and induces apoptosis in adipocytes.
Activation of Sirt1 has been shown to decrease adipocyte
development from preadipocytes through inhibition of
PPARG21. This suggests that resveratrol could reduce the
number of adipocyte progenitor cells and enrich the MSC
population
with
osteoprogenitor
cells
(OPC).
Accordingly, we used treatment with resveratrol as a
model to deplete the pre-adipocyte population in adipose
derived MSCs.
Methods: Adherent cells were isolated from the inguinal
fat pads of Sprague-Dawley rats and plated at 5,000
cells/cm2. One group of cells was grown to confluence in
MSC growth media (GM) and then passaged onto 6-well
plates containing GM, adipogenic media (AM),
chondrogenic media (CM), or osteogenic media (OM)
Conclusion: RT-PCR demonstrated the multipotent
(Lonza). At 7, 14, and 21 days post-confluence, RT-PCR
potential of adipose-derived MSCs. The results also
was used to assess expression of mRNAs for marker
indicate that the adipose-derived cells contained a mixed
proteins of adipogenesis (PPARγ2 and leptin),
population
of
MSCs,
adipoprogenitor
cells,
chondrogenesis (collagen type II and aggrecan), and
6
chondroprogenitor
cells,
and
osteoprogenitor
cells.
The
osteogenesis (RUNX2, collagen I, and osteopontin) . In
MSCs and progenitors cells were pushed towards
another study the same cells were cultured in GM
differentiation depending on the specific media provided
containing 0, 12.5, or 25μM resveratrol for 7 or 14 days.
during the 21-day experimental time course. The flow
Flow cytometry was used to assess expression of MSC or
cytometry results also showed that MSCs and OPCs were
osteoblast markers in the original population as well as
present in the original adherent cell population. The
following growth in GM. MSCs were defined as CD73+2,
3
4
resveratrol treatment was able to enrich both the MSC and
CD271+ , and CD45- . Osteoprogenitors were defined as
OPC population in a dose and time-dependent manner.
E115 and osteocalcin positive.
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