
ABSTRACT   

                                                               

The progress of cell therapy can be greatly facilitated by using suitable experimental models. 

It is essential to verify the clinical usefulness of new healing procedures obtained in studies on 

laboratory animals by using a large animal model. One of suitable models well acceptable in 

medical community is undoubtedly the miniature pig, which resembles humans in terms of 

physiology and body proportions. This PhD thesis presents the summary of our experimental 

studies relating to possible exploitation of mesenchymal and neural stem cells in the healing 

of locomotive apparatus and neural tissue disorders in humans or animals. The first part of the 

thesis briefly describes the current issue of cell therapy and animal models, mesenchymal 

cells and/or their combination with new types of scaffolds, neurogenesis, neural stem cells 

and their potential application in therapy of spinal cord injury. The second part is focused on 

the goals and methodology, the individual publications being listed in the third part. Our 

experiments with iatrogenic physeal defect in rabbits, which served as a model of the 

occurrence of valgous deformation in the clinical practice, showed the positive preventive and 

therapeutical effects of a new type of scaffolds seeded with allogeneic mesenchymal stem 

cells in animals without immunosuppression. These results were also confirmed by using the 

biomedical model of miniature pig. The new type of scaffold seeded with chondrogenic 

stimulated mesenchymal stem cells or autologous chondrocytes has also a therapeutic effect 

on the iatrogenic defect of miniature pig articular cartilage. Moreover, we characterized the 

osteogenic differentiation of porcine mesenchymal stem cells and found that mesenchymal 

stem cells were biocompatible with the newly synthesized polyaminoacid scaffolds, with 

possible application in neural tissue engineering. In experiments with rats we also observed 

the response of ependymal progenitors to enhanced physical activity or spinal cord injury. We 

were also successful in establishing a protocol of enrichment of oligodendrocyte progenitor 

cells isolated from rat spinal cord by magnetic cell sorting, or intraspinal grafting of human 

spinal stem cells into immunosuppressed minipigs. After further verification this knowledge 

may be used for the therapy of spinal cord injury in humans. We also utilized the minipigs of 

our provenance for creating a new corneal transplantation model, since the process of corneal 

graft rejection closely mimics the human corneal graft rejection. All in all, the results of our 

experiments can be used as a basis of clinical studies for disease therapy in human medicine. 

 


