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THE EFFECT OF GROWTH FACTORS ON OSTEOGENIC DIFFERENTIATION OF
ADIPOSE TISSUE-DERIVED STROMAL CELLS

Uk-Kyu Kim, Yeon-Sik Choi, Jin-Sup Jung*
Department of Oral & Maxillofacial Surgery, College of Dentistry,
*Department of Physiology, College of Medicine, Pusan National Univeristy

Future cell-based therapies such as tissue engineering will benefit from a source of autogenous pluripotent stem cells. There are embryonic stem
cells (ESC) and autologous adult stem cells, two general types of stem cells potentilally useful for these applications. But practica use of ESC is limit-
ed due to potential problems of cell regulation and ethical considerations. To get bone marrow stem cells is relatively burden to patients because of
pain, anesthesia requirement. The ideal stem cells are required of such as the following advantages: easy to obtain, minimal patient discomfort and a
capability of yielding enough cell numbers. Adipose autologus tissue taken from intraoral fatty pad or abdomen may represent such a source. Our
study designed to demonstrate the ability of human adipose tissue-derived stromal cells (hRATSC) from human abdominal adipose tissue diffentiating
into osteocyte and adipocyte under culture in vitro conditions. As aresult of experiment, we identified stromal cell derived adipose tissue has the mul-
tilineage potentiality under appropriate culture conditions. And the adipose stromal cells expressed several mesenchymal stem cell related antigen
(CD29, CD44) reactions. Secondary, we compared the culture results of a group of hATSC stimulated with TGF-B1, bFGF with ahATSC group with-
out growth factors to confirm whether cytokines have aimportant role of the proliferation in osteogenic differentiation. The role of cytokines such as
TGF-A1, bFGF increased hATSC' s osteogenic differentiation especially when TGF-31 and bFGF were used together. These results suggest that adi-
pose stromal cellswith growth factors could be efficiently available for cell-based bone regeneration.

Key words: Human adipose tissue-derived stromal cells (hRATSC), Stem cell, Osteogenic differentiation, Growth factors
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Fig. 1. Morphology of human adipose tissue stromal
cells(ATSC) under phase contrast microscopy.
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Fig. 2. Flow cytometry of hATSCs using CD 34, CD 14 hematopoietic progenitor markers
(Left: Control: Center: CD 34 FIFC: Right: CD 14 FITC).
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Fig. 3. Immunofluorescence ATSC CD 29-PE cells Fig. 4. Immunofluorescence ATSC CD44-FITC Cells
with red color demonstrate ATSCs. with green color demonstrate ATSCs.

Table 1. Immunophenotype of cultured BMSC and ATSC

oo cp34 | cp14 | cD29 | CD44
ATSC X X 0 0
BMSC X X 0 0

Fig. 5. Adipose Tissue Stromal Cells(contrast) ATSCs
prior to stem cell differentiation can be seen.

Fig. 6. Osteogemc d|fferem\at|on of ATSCs “Alzaman Flg 7. Ad\pogemo d\fferem\anon of ATSCs (Oil Red
red stain) Osteogenic stem cells from ATSCs O. stain) Adipogenic stem cells from ATSCs
demonstrate mineralization of ECM as dark red color demonstrate lipid droplet as light red color spots.
spots.
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Fig. 8. Osteogenic differentiation of hATSCs (2 weeks).

)

@ 2weeks B 4weeks

&

w
=3

Positive Alzarin red staining
{% area)

Control TGF-21 bFGF TGF- 31 + bFGF

Fig. 10. Comparison of osteogenic differentiation of
hATSCs on 2 weeks with that on 4 weeks.
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Fig. 9. Osteogenic differentiation of hATSCs (4 weeks).
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