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Peroxisome Proliferator-Activated Receptor y Activation
Promotes Adipogenesisin Human M esenchymal Stem Cells

Eun Jung Kim, M.S,, Su-Hyang Kim, M.S., Yun Hee Kim, M.S, Sung-Jae Kim, M.D.,
Soo Bong Hahn, M.D.t, Jin Woo Lee, M.D.*

Brain Korea 21 project for medical science, Yonsei University
Department of Orthopaedic Surgery, Yonsei University College of Medicine, Seoul, Koreat

Purpose: In this study, we determined that the troglitazones could induce uniform adipogenesis of human
mesenchymal stem cells (M SCs) within a short time in a dose- and a time-dependent manners.

Materials and M ethods: Human M SCs were isolated from bone marrow and cultured in basal or adipogenic
medium in the presence of 0~50 UM troglitazone for 5 days. Then we performed flow cytometry, RT-PCR and
western blot analysis.

Results: In FACS assay, troglitazone induced adipocyte differentiation in a dose-dependent manner. At con-
centration of 25 uM troglitazone in adipogenic medium, over 50% of the cells differentiated into adipocytes at
day 5. This was accompanied by increased mRNA levels for the adipocyte gene markers (LPL, aP2 and PPAR
y) in RT-PCR. In western blot analysis, we found that ERK phosphorylation was inhibited in the early stage of
adipogenesis.

Conclusion: Through the addition of troglitazone as a PPAR y agonist, we could get the uniform adipogenic
differentiation within a short time. Thus, troglitazone directly regulates differentiation of human MSCs into
adipocytes; induced PPAR y expression may play a key regulatory role in this process. And we suggest arole
for ERK as aregulatory switch for these differentiation pathways.
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Fig. 1. Morphology and flowcytometric characterization of mesenchymal stem cells isolated from bone marrow. The
MSCs formed an adherent layer with atypical fibroblastic morphology at 7 days after primary culture (X100).
In flowcytometry, M SCs were stained positively with CD105 (97.64 %), CD44 (57.1 %), CD29 (90.9 %) and
stained negatively with CD34 (8.46 %), CD45 (0.38 %), CD14 (4.3 %), so we can determined that the cells

which were isolated from bone marrow were mesenchymal stem cells.
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Fig. 2. Flow cytometry analysis of human M SCs adipogenesis in response to troglitazone compounds. Confluent, qui-
escent cultures of MSCs were induced with the 0~50 uM troglitazone compounds in 10% DMEM-LG or adi-
pogenic mediums for 5 days. Then, the cells were stained with the CD36, adipocyte specific marker, and mon-
itored by FACScan. In FACS assay, troglitazone induced adipocyte differentiation in a dose-dependent man-
ner. At concentration of 25 (M troglitazone in adipogenic medium, over 50 % of the cells differentiated into

adipocytes at day 5.
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Fig. 3. Semi-quantitative reverse transcription-polymerase chain reaction (RT-PCR) analysis of human M SCs adipo-
genesis in response to troglitazone compounds. Confluent, quiescent cultures of M SCs were induced with the
0~50 uM troglitazone compounds in 10% DMEM-LG or adipogenic mediums for 5 days. Equal aliquots of
total RNA were reverse transcribed and amplified with oligonucleotide primers specific for lipoprotein lipase
(LPL), fatty acids binding protein 2(aP2), peroxisome proliferator-activated receptor y (PPAR-y). Based on
quantification relative to the GAPDH, PPAR( mRNA induction was achieved maximum at concentration of

25 (M troglitazone in adipogenic medium.
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Fig. 4. Semi-quantitative reverse transcription-poly-
merase chain reaction (RT-PCR) analysis of adi-
pogenic human MSCs. Confluent, quiescent cul-
tures of MSCs were induced with the 25 M
troglitazone compounds in adipogenic mediums
for 14 days. Equal aliquots of total RNA were
reverse transcribed and amplified with oligonu-
cleotide primers specific for lipoprotein lipase
(LPL), fatty acids binding protein 2(aP2), peroxi-
some proliferator-activated receptor y (PPAR-y).
Based on quantification relative to the GAPDH,
PPAR( mRNA induction was achieved saturation
at day 7. The LPL and aP2 mRNA expression
did not change.

1 X3 A g & T ¥ W

= —— — | pERK
= = = =m=mw| ERK
|-'- T e — o S S U | p_yﬂ'
LM 6 AdipogeniMSC 1 o

L AdipogembcMSC Jandn

k AdipozenichiSC howr

4 AdipagenbeVISC Thodit 4, Adipogendc MEC Ty

5 AdipogemicMBC showr 10, AdipstenicMEC Ldday

Fig. 5. Western blot analysis of adipogenic human
MSCs. To characterize the molecular mecha-
nisms that regulate adipogenic differentiation,
we examined the contribution of MAP kinase
family members, ERK, INK, and p38. Treatment
of these stem cells with adipogenic supplements
with 25 (M troglitazone resulted in a decreased
phase of p-ERK activation from 30 minutesto 12
hour that coincided with differentiation. INK and
p38 does not expressed in western blot analysis.
Based on our finding of the inverse regulation of
adipogenesis by MAPK in human MSCs, we
suggest arole for ERK as aregulatory switch for
these differentiation pathways.
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