
JS
RM

www.p
ub

ste
m

ce
ll.c

om

 
www.pubstemcell.com                                        JSRM/Vol2 No.1, 2007; p120 

Copyright © Journal of Stem cells and Regenerative medicine. All rights reserved 

JSRM/002010700087/May16, 2007. 

 

JSRM/Vol2 No.1, 2007; p120                                                                 - 120 -                                                                         Vol2 Issue1     

 

  Proceedings of German Society for Stem Cell Research (PGSSCR) 

 
 

Low oxygen during expansion of MSC iIncreases the following chondrogenic 

differentiation in pellet culture and collagen gel 
 

Zscharnack M
1
, Schnepp C

1
, Marquass B

2
, Bader A

1
 

_____________________________________________________________________ 
 

1Professorship of Cell Techniques and Applied Stem Cell Biology, Center for Biotechnology and Biomedicine 

(BBZ), Medical Faculty of Leipzig, Germany 
2Department of Trauma and Reconstructive Surgery, Medical Faculty of Leipzig, Germany 

 

Published online on 16 May 2007 

_____________________________________________________________________ 

 

Introduction:  

 

One important parameter for bone marrow 

mesenchymal stem cell (bmMSC) fate 

including stemness and differentiation is the 

oxygen environment. The oxygen tension 

inside the bone marrow in vivo is 5% on 

average. We investigated the influence of low 

oxygen tension during expansion of bmMSC 

on following chondrogenic differentiation in 

standard pellet culture and in clinical applied 

collagen gel (Arthro Kinetics plc). The 

differentiation was performed at commonly 

used 21% ambient oxygen conditions. 

 

Materials and Methods:  

 
Ovine bmMSCs were expanded at ambient 5% 

pO2 and 21% pO2 as control. The 

proliferation potential was analysed by colony 

forming unit ? fibroblast (CFU-F) assay. 

The second passage cells were used for 

chondrogenic differentiation in pellet cultures 

and collagen gels. Differentiation was 

accomplished at normoxic conditions with 

supplementation of 10ng/ml TGF-β3 for up to 

21 days. Chondrogenic differentiation was 

assessed by immunhistochemical staining 

(aggrecan, type II collagen), measurement of 

sulfated glycosaminoglycans (sGAG) and 

quantitative real-time RT-PCR (type I  

 

collagen, type II collagen, type X collagen, 

aggrecan).  

 

Results:  

 
Ovine bmMSC expanded at low oxygen 

showed an approximately two times higher 

CFU-F number compared to normoxic 

conditions.  

After expansion at 5% pO2, pellets showed an 

increased chondrogenic differentiation 

compared to 21% pO2 as shown by 

immunhistochemistry, production of sGAG, 

and gene expression. The amount of sGAG in 

pellets was 35% ± 6% higher after hypoxic 

proliferation. The cells in pellet culture had a 

more rounded shape and produced distinct 

more collagen type II compared to cells 

expanded at 21% pO2.  

 

Discussion and Conclusions:  

 
Our results suggest that maintaining ovine 

bmMSCs in vitro at low oxygen environment 

is more physiological and increases the 

following chondrogenic differentiation.  

These findings contribute to the knowledge of 

stem cell cultivation, and they might be a 

potent approach to improve chondrogenic 
differentiation of cartilage tissue engineering 
from bmMSCs.  


