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The Adipose Tissues



Human Adipose Tissue-Derived Stem Cells

Adipose tissue
young donors

Collagenase A digestion

Adipocyte fraction
Adipocytes

Chondrocytes

Stromal-vascular fraction
Preadipocytes, Endothelial cells
Pericytes, stem cells..

hMADS Cells
Therapeutic Potential

Osteoblasts

Brown AdipocytesWhite Adipocytes

No neurons, keratinocytes, cardiomyocytes,….



Isolation of hMADS Cells

Donor 1 F 2 years 300 32 Normal

Donor 2 M 5 years 400 40 Normal

Donor 3 M 4 months 210 25 Normal

umbilical

pubic

prepubicDonor 3 M 4 months 210 25 Normal

Donor 6 M 1 year 200 30 Normal

Donor 4 F 7 years 2100 22 Abnormal

Donor 5 F 1 month 200 12

Donor 8 M 5 years 230 20 Normal

Donor 9 M 6 years 100 20

Donor 10 M 10 years 500 25

Donor 11 F 2 months 160 30 NormalIng.

Ing.

Ing.

Ing.

Ing.

scrotum

scrotum

Normal

Normal  



Stromal fraction of adipose tissue

Ex vivoexpansion (2 passages) : 
Cells plated at clonal density

Isolation of hMADS cell Clones
Abundance in Infant Adipose Tissue

Efficiency of colony formation: 12%

No adipocyte/osteoblast
24%

Osteoblasts only
4%

Adipocytes only
24%

Adipocytes+Osteoblasts
48%



Main Characteristics of hMADS cells

- Undifferentiated hMADS cells can be maintained in culture. Cells can be frozen and thawed.

- hMADS cells display a normal diploid karyotype even after extensive expansion.  More than 
25 passages in culture have been performed while maintaining their capacity to undergo 
differentiation into adipocytes.differentiation into adipocytes.



Therapeutic Potential 

of hMADS cells

Skeletal Muscle Regeneration

Bone Formation



Mdx mouse does not express dystrophin (an animal model of Duchenne 

hMADS Cells 
for Muscular Dystrophy Disease

Transplantation of hMADS cells into mdx Mouse

muscular dystrophy disease).

The absence of dystrophin leads to a constant regeneration of the skeletal 
muscle in mdx mouse.



Restoration of Dystrophin 
in mdx Mice by hMADS Cell Transplantation

Right Tibialis Anterior Left Tibialis Anterior

20 mmmmm



In vitro Differentiation of hMADS 
cells into myoblasts

Different culture conditions have been tested to induce myoblast formation 
from hMADS cells: no success



WT-hMADS MyoD-hMADS 

MyoD

Generation of Myogenic hMADS cells

Transplantation into Rag2-/- Mice
No Myotube Myotube

MyoD-hMADS WT-hMADS

Transplantation into Rag2-/- Mice

Dystrophin 



hMADS Cells for
Bone RepairBone Repair
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Osteogenic Differentiation of hMADS cells

70

Days of differentiation

A
liz

ar
in

 R
ed

 Q
ua

nt
ifi

ca
tio

n

35302520151050

1

2

3

4

5

6

Calcium deposition

1210864200

10

20

30

40

50

60

70

A
LP

 a
ct

iv
ity

Days of differentiation

hMADSc

hMSC



Adipocytes

� mesenchymal cell line C3H10T1/2 Spinella-Jaegle et al. J 

Hedgehog and Differentiation of murine 
Mesenchymal Stem Cells

Osteoblasts

Mesenchymal stem cells

Hedgehog

� mesenchymal cell line C3H10T1/2 Spinella-Jaegle et al. J 

Cell Sci 2001 ; Wu et al. J Am Chem Soc 2002; Wu et al. Chem Biol
200
� preadipocyte cell line 3T3-L1

Suh et al. Cell Metab 2006

� preosteoblastic cell line KS483

van der Horst et al. Bone 2003



Activation of Hh Pathway 

Inhibits Osteogenesis of hMADS Cells

Control Activator of Hh pathway
Purmorphamine



Identification of Regulators of the 
Adipocyte/Osteoblast  Balance

Osteoblasts
Transcriptome analysis

Undifferentiated Cells Adipocytes



Control
�

���

�

���

G
P

D
H

 (
U

/m
g 

pr
ot

.)

�

�

�

�

	

A
LP

 (
U

/m
g 

pr
ot

.)

Activin A and Oxytocin inhibit Adipogenesis 
and Enhance Osteogenesis of hMADSc

Activin A
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C57BI/6J mice
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Oxytocin Levels are Inversely Correlated with Devel opment 

of Osteoporosis in both Rodents and Humans

O
T

 p
la

sm
a 

le
ve

ls
 (

pg
/m

l)

Postmenopausal women
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Sham OVX
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The Adipose Tissues

Two types of Adipose Tissue in Humans:

The White Adipose Tissue: specialized in the storage of energy. 

The Brown Adipose Tissue: to burn lipids
Discrete brown adipose tissue was only recently demonstrated to exist in adult Discrete brown adipose tissue was only recently demonstrated to exist in adult 
humans and represents a novel and promising approach to increase energy 
expenditure.



White Adipocytes turn into Brown Adipocytes 
in hMADS cell cultures

Transdifferentiation

White adipocytes Brown adipocytes
(UCP1-expressing cells)

Thiazolidinedione

Compound Libraries Compounds inducing: 
Expressing of UCP-1
Differentiation into brown fat 


