
Abstract 
 
Human mesenchymal stromal cells (hMSC) are adult stem or progenitor cells, which 
physiological role is reparation of damaged tissues. This is achieved mostly by secretion of 
trophic, angiopoietic and immunomodulatory factors. Beside this, hMSC have potential to 
differentiate in vitro into specialized cells, especially of the mesodermal lineages. Human MSC 
also significantly support hematopoiesis in hematopoietic niche. This knowledge raised high 
hopes for therapeutic use of hMSC, especially in regenerative medicine and treatment of 
autoimmune diseases, including graft versus host disease (GvHD). As a proof of concept served 
initially crude preparations of bone marrow mononuclear cells (BMMC), which contain small 
numbers of hMSC. In our hospital, two pilot clinical studies with BMMC were performed: study 
of treatment of acute myocardial infarction (negative, prematurely terminated) and study of 
treatment of peripheral leg arthery disease (promising results). Further research was aimed 
on optimalisation of hMSC cultivation method for clinical use to obtain highest possible yield 
and get free from animal proteins. Human MSC were traditionally cultivated in research-grade 
media with fetal calf serum (FCS), which can lead to immunization of patients after repeated 
application of hMSC. We achieved excellent results with the clinical grade CellGroTM SCCM 
medium with 10% human serum, supplemented by ascorbate, dexamethason, insulin, EGF, 
PDGF-BB, FGF-2, eventually M-CSF. In this medium, yield of hMSC after 2 weeks of cultivation 
was consistently about 2.5x106 hMSC/106 seeded BMMC (in comparison with about 5x104 
hMSC/106 BMMC with alpha-MEM and fetal calf serum). Cells prepared in CellGroTM fulfilled 
consensus criteria for MSC and readily differentiated especially to osteogenic lineage (both in 
vitro and in vivo). New method of hMSC cultivation achieved protection by both Czech (301 
148 in 2009) and European patent (EP 1999250, 2011). For further characterization of hMSC 
grown in v CellGroTM, gene expression was studied and overexpression of several genes 
important for osteogenic differentiation was noted. Growth and osteogenic differentiation of 
hMSC grown in CellGroTM was better than hMSC grown with FCS in in vivo model on polylactide 
scaffolds in immunodeficient mice. Also, effectivity of hMCS grown in CellGroTM was proven in 
the model of critical segmental bone defect in immunodeficient rats, where cells applied in 
plasmatic clot improved initial new bone formation and vascularization of residual defect. 
Human MSC survived in the defect for 16 weeks, did not cause any harm to the animals, 
migration to distant organs was limited and no tumor formation was noted. Unfortunately, 
hMSC cultivated in CellGroTM were cytogenetically unstable and clonal karyotypic abormalities 
were detected in several cultures. Therefore for now, these hMSC are not suitable for clinical 
trials. It is possible, that observed cytogenetic abnormalities are not clinically significant, 
however, further research is needed to solve this question.  


