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Versatility of Adipose Tissue as a Source of Stem Cells
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Department of Plastic and Reconstructive Surgery, Nippon Medical School

Abstract

The stem cells are promising for future cell-based therapy such as tissue engineering or
regenerative medicine. Although Embryonic Stem Cells{] ESCs[J are theoretically highly benefi-
cial, there are various limitations on their use posed by cell regulations and ethical considera-
tions. Therefore, adult stem cells are considered to be highly available with neither ethical nor
immunoreactive considerations as long as they are of autologous tissue origin. Much of work
has focused on the Mesenchymal Stem Celld] MSCsOisolated from bone marrow stroma, which
have been shown to possess adipogenic, osteogenic, chondrogenic, myogenic and neurogenic
potential in vitro. However bone marrow procurement is severely painful for patients and the
harvested cells yields low number.

Our preliminary studies have identified a putative stem cell population isolated from hu-
man adipose tissue. This cell population, termed Processed Lipoaspirate Cells0 PLA Cells[ is
found to differentiate into adipogenic, osteogenic, chondrogenic and myogenic lineage in vitro
in lineage-specific culture media. In addition to these findings, our recent data shows that PLA
cells can be induced to differentiate into neural precursors, which are of an ectodermal origin.
Furthermore, PLA cells express multiple CD marker antigens similar to those observed on
MSCs. Finally, some of PLA clonal cells have capabilities of differentiate into adipogenic, osteo-
genic and chondrogenic lineage. These findings suggest that human PLA have a mesodermal
stem cell population. Since human adipose tissue is ubiquitous, easily obtainable in large quan-
tity under local anesthesia with little patient discomfort, it may be an alternative stem cell
source for mesenchymal tissue regeneration and engineering.
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Fig. 1 “ Mesengenic Process” [ Cited from Caplan Al, Clin Plast Surg 21: 429, 199401
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Fig. 2 Comparison of CD antigens between PLA cells and MSCs
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Fig. 3 RT-PCR analysis reveals that several gene expression was noted in differentiated PLA
cells into various mesodermal lineages. O left abovel : Adipogenic differentiation, O right
abovel : Osteogenic differentiation, O left belowd : Chondrogenic differentiation, O right
below( : Myogenic differentiationd Cited from Zuk PA et al, Mol Biol Cell 13: 4279, 20030
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Fig. 4 Immunohistochemical analysis of neurally in-
duced PLA cells. Control PLA cells and in-
duced PLA cells were stained with anti-NSE
O aboved anti-trk-A0 second row from
abovel] anti-NeuNO third row from abovel]
anti-MAP 20 second row from belowO and
anti-GFAPO below Only induced PLA cells
were stained positively with first three anti-
bodies, indicating that PLA cells might have
the differentiation potential into neurogenic
precursor cells. 0 Cited from Ashjian PH et
al, Plast Reconstr Surg 111: 1922, 20030

coooboooobooobooooooooooooo
OpPLAOODOODODODOOOCCOCOOOOOOOO
oomMSCsOoooooooooooooooooono
000000oUoooooooooo’, PLAOOO
000000000000 0000FRg. 4

50 Adipose-derived Stem Cells

gooooooOOoOOoOO0OO0O PLAOOOODOOOO
00000o0o000oo0o0o0ooooooooog
000000000o0o0oO00o0ooooooooog
000000000o0o0o00o0ooooooooog

431

0000000 oO0oooooooooooooog
goooooboooboboobobooooo
000ooodoo30000000ooooooooo
gooooO0oO0oOooooooooogogooogod
goooo0o0ooOo0oooooooooooooog
0 0O 0O Adipose-derived Stem Cells0 ADSCsO 0 00O
000

60PLADODODODOOOODOO

0000000030000000000@O00
@O0000000000000®OD0O0O000nO
000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000 00000000000
000000D00PLAOODOODO MSCsOOODOO
0000000000000 00000000000
0000000000000 0000000000o
0000000000000 0000000oooo
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000 00000000000
0000000000000 0000000

o O

10 Caplan Al: Mesenchymal stem cells. J Orthop Res
1991; 9: 641-650.

20 Pittenger MF, Mackay AM, Beck SC, et al.. Multiline-
age potential of adult human mesenchymal stem
cells. Science 1999; 284: 143-147.

30 Zuk PA, Zhu M, Mizuno H, et al. Multi-lineage cells
from human adipose tissue: implication for cell-based
therapies. Tissue Eng 2001; 7: 211-228.

40 Zuk PA, Zhu M, Ashjian PH, et al. Human adipose
tissue is a source of multipotent stem cells. Mol Biol
Cell 2003; 13: 4279-4295.

50 Mizuno H, Zuk PA, Zhu M, et al. Myogenic differen-
tiation by human processed lipoaspirate cells. Plast
Reconstr Surg 2002; 109: 199-209.

60 Woodbury D, Schwarz EJ, Prockop DJ, et al.: Adult
rat and human bone marrow stromal cells differen-
tiation into neurons. J Neurosci Res 2000; 61: 364-370.

70 Ashjian PH, Elbarbary AS, Edmonds B, et al.: In vi-
tro differentiation of human processed lipoaspirate
cells into early neural progenitors. Plast Reconstr
Surg 2003; 111: 1922-1931.

80 Mizuno H, Hyakusoku H: Mesengenic potential and
future clinical perspective of human processed
lipoaspirate cells. J Nippon Med Sch 2003; 70: 300-

306.




