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Introduction:  

 

Adult stem/progenitor cells have been isolated 

from different tissues such as bone marrow, 

adipose tissue, muscle and peripheral blood. 

Adipose tissue-derived stem/progenitor cells 

have the potential to differentiate in vitro into 

osteogenic, chondrogenic and adipogenic cell 

types. They may therefore prove to be an 

easily accessible and abundant source of 

stem/progenitor cells.  

 

Materials and Methods:  

 

We isolated and characterized adult 

stem/progenitor cells from human cervical 

subdermal fatty tissue, which was obtained 

during tracheostomy, and analysed their 

adipogenic, osteogenic and chondrogenic 

differentiation in vitro. The isolated 

stem/progenitor cells were characterized using 

(a) fluorescence activated cell sorting, (b) 

histochemical- and immunhistochemical 

staining as well as RT-PCR analysis and, (c) 

determination of their proliferation rate during 

passaging. Asking the question whether close 

cell-cell interactions favor human 

stem/progenitor cell differentiation prior to 

lineage specific induction, osteogenic, 

adipogenic and chondrogenic properties of the 

isolated stem/progenitor cells were analyzed 

using the standardized three-dimensional  

 

mesenchymal microsphere (MMS) -model of 

stem cell cultivation.  

 

Results and Discussion:  

 

Using the standardized MMS-model of stem 

cell differentiation as well as classical 

monolayer protocols, we were able to 

demonstrate that subdermal adipose tissue 

derived stem/progenitor cells differentiate 

along the osteogenic, adipogenic and 

chondrogenic lineages. These results were 

confirmed by the expression of tissue-specific 

genes like osteopontin, osteocalcin, PPARγ, 

aP2, C/EBP, collagen type II, and aggrecan. 

Immunhistochemical staining revealed cells to 

be positive for osteopontin, bone sialoprotein 

as well as collagen type II and collagen type X. 

Comparison of MMS-cultivation to monolayer 

and micro mass body protocols demonstrated 

MMS cultivated stem/progenitor cells to 

exhibit tissue-related attributes favoring 

multilineage differentiation prior to lineage 

specific induction. Standardized MMS 

differentiation might therefore offer a model 

of three-dimensional adult stem/progenitor 

cell differentiation, considering cell-cell 

interactions as well as multilineage 

differentiation. 

 


