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Participation of mesenchymal stromal 

progenitor cells (MSC) in tissue reparation 

may occur under reduced oxygen tension, the 

degree and duration of which may determine 

MSC functional characteristics. We showed 

that 96h hypoxia (5% O2) had a stimulating 

effect on rat bone marrow MSC which 

manifested itself in reduced heterogeneity 

within MSC cultures, an increase in cell 

proliferation, a decrease in percentage of 

damaged cells, maintenance of cells 

immunophenotype and initial stages of 

differentiation. Moreover MSC stood long-

term hypoxia with no increase in the amount 

of damaged cells and capability of further 

differentiation. This may be accounted for the 

fact that 5% oxygen level simulates in vivo 

oxygen tension and can be regarded as an 

approximation of physiological conditions 

rather than hypoxic impact. The aim of this 

study was to evaluate the effects of anoxia on 

rat bone marrow-derived MSC. 

Cells used in the experiments were at 1-4 

passages and cultivated either in normoxia 

(95% air + 5% CO2), hypoxia (95% gas 

mixture of 95%N2 + 5%CO2 and 5% O2) or 

anoxia (95% N2 + 5% CO2). MSC  

morphology and proliferation were evaluated 

using videomicroscopy. MSC viability and  

surface markers expression were assessed by 

flow cytometry. Osteogenic and adipogenic  

 

differentiation MSC was determined as to  

alkaline phosphatase (AP) activity or lipid 

droplets formation within cells respectively in 

response to differentiation stimuli. 96h anoxia 

didn’t lead to changes in MSC morphology, 

proliferation rate and immunophenotype; 

didn’t increase significantly the percentage of 

damaged cells despite some activation of 

apoptosis; didn’t inhibit the initial stages of 

stimulated adipogenic and osteogenic 

differentiation despite the suppression of AP 

activity showing that rat bone marrow MSC is 

a population resistant to a significant decrease 

in oxygen tension. Further cultivation of MSC 

in anoxic environment led to their progressive 

damage mainly by necrosis in contrast to 

apoptosis as the main damaging mechanism 

under 96h anoxia and antiapoptotic effect of 

hypoxia. It may come in line with the data that 

proapoptotic effect of low oxygen tension 

depends on HIF stabilization occurring mostly 

at less than 5% oxygen tension while 

antiapoptotic hypoxia effect is provided 

regardless of HIF.  

 


