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Abstract : We have previously reported that chick serum (CKS) strongly induced adipogenesis in
Meckel's chondrocyte in vitro, but little is known about the effects on other mesenchymal cells. In
the present study, CKS-induced adipogenesis on the osteogenic MC3T3-E1 cells, mouse
subcutaneous fibroblasts (MSF), and undifferentiated mouse dental pulp cells (MDP) were
examined using light and electron microscopy, immunofluorescence staining, and
BrdU-incorporation for DNA-synthesizing cells. Furthermore, MSF was cultured on a collagen-gel
matrix that allowed maintenance of three-dimensional integrity. CKS facilitated lipogenesis and
induced the formation of lipid droplets in all kinds of cells. Imnmunostaining showed the expression
of peroxisome proliferator-activated receptor-y in immature adipocytes, and leptin and glucose
transporter- 4 in mature adipocytes. Adipocytes on collagen-gel matrix induced unilocular lipid
droplets at a high frequency. These morphological observations strongly indicate that these
lipid-rich cells retain sufficient features as intact adipocytes, although the adipocytes that were
formed in the present study were multilocular adipocytes. Furthermore, it was suggested that CKS
agents involved in adipocyte differentiation are a common inductive factor affecting various
mesenchymal cells.
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Fig. 1. Photomlcrographs showmg mouse subcutaneous fibroblasts (MSF), mouse dental pulp cells (MDP)
and MC3T3-E1 cells in control medium (A, D, G), and in CKS-added medium (B, C, E, F, H, I), as
demonstrated by phase-contrast microscopy (B, E, H) and sudanlll staining (A, D, G, C, F, I). After
1 week in the control medium, there was no formation of granular substances in the cytoplasm
of any cell (A, D, G). After 1 week in the CKS-added medium, abundant granular substances
were formed in the cytoplasm (B, E, H). When MSF, MDP and MC3T3-E1 cells were grown for
1 week in CKS-added medium, granular lipid droplets showed sudanlll-positive reaction (C, F, I).

Bar : 10im (all photos are on the same scale)
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Fig. 2. Immunofluorescence staining for marker proteins of adipocyte differentiation in MSF (A, D, G),
MDP (B, E, H) cells and MC3T3-E1 (C, F, I) cells. Inmunoreactivities for PPARy are recognized
in the nucleus of each cell prior to lipogenesis in cultures in CKS-added medium (A, B, C).
Immunostaining for leptin was positive in the lipid droplets in each adipocyte (D, E, F). After
stimulation for 12hrs with insulin, GLUT-4 in CKS-added medium was immunolocalized in the
cytoplasm and several vesicles of mature adipocytes (G and arrows in H and 1). Bar : 10um (all

photos are on the same scale)
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Fig. 3. Electron micrographs showed that the MC3T3-E1 cell contained nucleus (
nucleolus, and was filled with numerous lipid droplets (LD) and vesicular structure (VS). Cell
organelles were poorly developed and a few mitochondria (M) could be seen among the lipid
droplets (A). Bar : 1 um
Some lipid droplets (LD) were bounded by limiting membranes and these droplets were fused
with each other (arrows in B). M : mitochondria, Bar : 1 m
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Fig. 4. Comparison with cell proliferation in
MDP cells during 2 weeks. The cells of
control cultures (CBS) proliferate greater
than that of CKS-added cultures during
the first 4 days, but subsequent
proliferation in CKS-added cultures (CKS)
continued slowly for 2 weeks (A).
Analysis of DNA-synthesis in MDP cells
after 3 days in culture. The number of
BrdU-positive cells in CKS-added cultures
(C) was slightly lower than that in
control cultures (B). Bar : 10im
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Fig. 5. MSF cultured for 2 weeks by the collagen-gel matrix method (A). These cells contained
well-developed sudan Il -positive lipid droplets (LD) at a high frequency. Bar : 10im
Electron micrograph of a well-developed adipocyte grown on the collagen-gel matrix (B). Cell
contained large lipid droplet (LD), oval nucleus (N), small mitochondria and vesicular structure.
Bar: 1 um
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