
ABSTRACT 

 

Mesenchymal stem cells (MSCs) belong to the group of multipotent cells. Due to their 

unique properties and availability, MSCs are the material of choice in broadly defined cell therapy 

treatments. MSCs can differentiate into many cell lines as well as are capable to secret various 

growth factors. Substances secreted by MSCs may affect various processes in an organism, 

including inhibition of proliferation and activation of immune cells (B and T cells), the ability to 

modify specific and non-specific immune responses (stimulation of regulatory T cell populations, 

inhibition of dendritic cell maturation, suppression of neutrophils and macrophages activity). 

These cells occur in various tissues and at all stages of the organism's life, including fat 

tissue, bone marrow, pulp, and post-natal tissues. Isolation of MSCs from adult organisms (adipose 

tissue and bone marrow) is relatively easy, however, the percentage of MSCs is smaller in 

comparison to the rich reserve placed in placenta and umbilical cord, that are considered as a waste 

material remaining after a childbirth. 

The presented dissertation attempts to determine the optimal method of isolation of MSCs 

from post-natal tissues and the selection of the best tissue for this purpose. The results of the 

mechanical and enzymatic method of isolation of MSC with respect to chorion, villi, amnion, 

decidua basalis and umbilical cord were compared. 

Characteristics of isolated MSCs includes their morphology, phenotype, differentiation 

possibilities, proliferative and immunomodulatory potential, susceptibility to transfection and the 

possibility of obtaining a genetically homogeneous population. 

The results allow to make the following conclusions: 

1. The mechanical method of isolation of MSCs from placenta and umbilical cord tissues, even if 

it is longer, it is a more efficient method (from perspective of cells number and genetic purity) that 

allows to preserve cell parameters at the highest level. 

2. The third passage of MSCs from placenta and umbilical cord tissues is the most promising for 

the clinical use. The fifth passage may already have a lower therapeutic value. 

3. Therapeutic use of MSCs from post-natal tissues (except for the umbilical cord) must precede 

their genetic purity tests prior to each use. 

4. MSCs isolated from placenta and umbilical cord tissues are suitable for use in gene therapy. 

Optimal here are umbilical cord and chorion. 



5. The umbilical cord is the optimal source of MSCs. The cells of this tissue exhibit the highest 

phenotypic stability. It is the only tissue from which MSCs can be cultured to fifth passage. 

 

Although the above conclusions based on own research and the current state of knowledge 

seem obvious, it cannot be ruled out that as a result of extensive research on MSCs, it will turn out 

in the future that other sources of these cells have in some aspects an advantage over fetal. It does 

not change the fact that MSCs isolated from post-natal tissues seem irreplaceable from the point 

of view of allogeneic use. 

 


