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dipose tissue is an ideal tissue to use as an autologous substitute with which to approach

tissue deficiency. Clinically, the use of fat grafts and adipose-derived stem cells has drama-
tically increased worldwide for reconstructive and aesthetic purposes. Human adipose tissue
contains a population of pluripotent stem cells capable of differentiating along multiple mesen-
chymal cell lineages. Adipose tissue is an abundant, expendable, and easily obtained tissue that
may prove to be an ideal source of autologous stem cells for regenerating tissues. The recent
identification and characterization of multilineage cells from human adipose tissue has been met
with a great deal of excitement by the field of tissue engineering. The authors’ laboratory has
characterized a population of cells obtained from human adipose tissue that have the capacity to
differentiate into osteoblasts, chondrocytes, adipocytes, and neuron-like cells in vitro. This article
summarizes the basic study of the adipose tissue as a multipotential stem cell source of tissue
engineering techniques that are currently being developed to solve common aesthetic problems.
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Figure 1. Summary of cycle of human adipose-derived stem cell (ASC) isolation and differ
entiation for clinical usage. SVF, stromal vascular fraction (From Locke M, et al. ANZ
J Surg 2009;79:235-244, according to the Creative Commons Attribution License)

3.

Table 1. Summary of criteria to identify mesenchymal stem cell

Adherence to plastic in standard culture conditions

Phenotype Positive (>/95%+) Negative (</2%+)
CD105 CD45
CD73 CD34
CD90 CD14 or CD11b
CD79a or CD19
HLA-DR

In vitro differentiation: osteoblasts, adipocytes, chondroblasts
(demonstrated by staining of /n vitro cell culture)

From Dominici M, et al. Cytotherapy 2006;8:315-317, according to
the Creative Commons Attribution License [15].
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ASC: character and clinical application
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Figure 2. Immunophenotype of adipose stem cell. Adipose derived stem cell types (P5) were stained with antibodies against the indicated
antigens, and analysed by flow cytometry. Representative histograms are shown as green line and the respective isotype
controls are shown as black line (From Dominici M, et al. Cytotherapy 2006;8:315-317, according to the Creative Commons Attri-

bution License) [15].
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Table 2. Lineage-specific differentiation induced by media supple-

mentation

Cell lineage  Inductive factors

Adipocyte Dexamethasone, isobutyl methylxanthine,
indomethacin, insulin, thiazolidinedione

Chondrocyte  Ascorbic acid, BMP-6, dexamethasone,
insulin, transforming growth factor-B

Osteoblast Ascorbic acid, BMP-2, dexamethasone,
1,25-dihyroxyvitamin D

Myocyte Dexamethasone, horse serum

Neuronal Butylated hydoxyanisole, valproic acid, insulin

Endothelial Proprietary medium (EGM-2-MV; Cambrex,

Walkerville, MD, USA) containing ascorbate,
EGF, basic FGF and hydrocortisone

Cardiomyocyte Transferrin, IL-3, IL-6, VEGF

BMP bone morphogenetic protein; EGF, epidermal growth factor;
FGF, fibroblast growth factor; IL, interleukin; VEGF, vascular endo-
thelial growth factor.

From Dominici M, et al. Cytotherapy 2006;8:315-317, according to
the Creative Commons Attribution License [15].
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Figure 3. Inverted microscopic finding of adipogenic differentiation from adipose derived stem cell (no stain, x200). (A) undifferentiated
adipose derived stem cell, (B) Differentiated adipose derived stem cell (matured adipocyte).
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Figure 5. Inverted microscopic finding of osteogenic differentiation from adipose derived stem cell. Immunehistochemical stain of alkaline
phosphatase activity (x100). (A) 2 weeks after cultured in osteogenic media, (B) 4 weeks.
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Figure 6. Inverted microscopic finding of neurogenic differentiation from adipose derived stem cell (no stain, x200). (A) No treatment , (B) 3
hours after treatment by induction medium, (C) 24 hours after, (D) 3 days after.
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ing factor)& Z &3} Tjesl 28 M E Alo|E7}01-S W3]
T EajslcH19], =3 83 92 A% Q9(VEGF)I 7HA|
X A7 @9l(hepatocyte growth factor), TGF-beta® 3

ok

3l anti-apoptotic factor?} ¥ A4 Q 2l(angiogenic
factor)& wH|STH= A% ATH206,45]. AHarh 48 2dg
ol VEGF 9] 2117} @ A8 S71817 HaL of= WAl
o] A FVMANTIAL NEAPEL: U Al ] Stk
[26]. Nude mice2] SIAHE g 7EA3 A U] 28-S
g A} A2 |HES T 23 ARA|(limb) & &7}
EAEH Ul st %} o] dASHA W= At
[25,26], ASC7} 218 Adlel= o2 o|3l Hal=
AT 4 SIek, E ASCH} k)R] viml A Eirk
7P = ASC7F VEGF9) 22 9 91& Fu|sho 24 dt
AE ZXNT e FEolehet] FAIE FaL lTH25,201.

T4 9] osteoradionecrosis 3 WA 2| 52} BHH &
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