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Mesenchymal stromal cells are (MSCs) are 

widespread in adult organisms and are 

involved in tissue repair as well as in the 

regulation of immunregulatory responses. Up 

to now it is not clear how MSCs respond to 

unfavorable conditions like ischemia. Toll like 

receptors (TLRs) play a major role in immune 

system, participating in the recognition of 

microbial pathogens and pathogen-associated 

components. We investigated in seven 

experiments the induction of TLR expression 

of MSCs which were exposed to low oxygen 

tension (1%O2 and 5%O2) without the 

additional substitution of classical TLR 

ligands like heat shock proteins or 

lipopolysaccharides. In flow cytometry 

analyses MSCs showed at 1%O2 respectively 

5%O2 significantly upregulated expression of 

TLR2, TLR3, TLR4, TLR7, TLR8, TLR9 and 

TLR10. In 1%O2 treated cultures TLR3 and 

TLR4 expression was significantly more 

represented compared to 5%O2 exposed 

MSCs. Furthermore, the toll-like receptor 

associated protein MyD88 was also 

upregulated. Additionally, in ELISA based 

analyses the cytokine expression of CCL2,  

 

CXCL10, interferon-1β, interleukin-1α, 

interleukin-1β, interleukin-6, interleukin-8, 

interleukin-10 and tumor-nekrosis-factor-α 

was significantly enhanced, e.g. in the case of 

CXCL10 126.099±29.28pg/mL (1%O2) 

respectively 102.461±23.486pg/mL compared 

to normoxia (37.854±11.329pg/mL). In the 

supernatant of low oxygen cultures, 

endogeneous danger proteins heat shock 

protein 60 and fibronectin were found, 

indicating that MSCs at low oxygen tension 

produces these proteins. Thus, low oxygen 

tension may have direct effects on 

immunmodulatory responses of MSCs, as well 

as on proliferation capacity or stemness. In 

hypoxic cell niche of MSCs, 

immunmodulatory effects may suppressed by 

other factors. 


