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Mesenchymal stem cells (MSCs) are multipotent progenitor 
cells that have emerged as a promising therapeutic 
modality for tissue regeneration and repair. The interest in 
MSC therapy has been further raised by the observation 
that MSCs are able to modulate immune responses in vitro 
and in vivo. These properties may be used in clinical 
therapy in the context of allogeneic stem cell 
transplantation or treatment of auto-immune disorders. 
MSCs are known to secrete a number of cytokines and 
regulatory molecules implicated in regulation of 
hematopoiesis. These characteristics have generated 
clinical interest to use MSCs to enhance hematopoietic 
stem cell engraftment. MSCs suppress the proliferation of T 
cells induced by alloantigens or mitogens and MSCs have 
been reported to induce T cell division arrest, to inhibit the 
differentiation and maturation of dendritic cells, and to 
decrease the production of inflammatory cytokines. 
Allogeneic MSCs may prolong skin allograft survival in 
immunocompetent baboonsand may prevent the rejection 
of allogeneic tumor cells in immunocompetent mice. The 
mechanisms underlying these effects of MSCs have not 
been clearly identified.  
 
MSC therapy is associated with several potential risks, 
including immunogenicity, malignant transformation and 
ectopic tissue formation. Although initial publication 
suggested  the  possibility  of  human  MSCs in culture to  

transform into malignant cells, recent evidence indicates 
that such transformation in-vitro is an extremely rare event. 
Prolonged expansion of MSCs in-vitro does not result in 
emergence of independent clones and cytogenetic analysis 
or comparative genomic hybridisation studies do not reveal 
the structural abnormalities. Altogether, the experimental 
and clinical data do not support the possible malignant 
transformation as a result of prolonged expansion in 
culture.  
 
In pilot studies, encouraging results have been reported for 
patients with graft rejection after haplo-identical stem cell 
transplantation and steroid resistant graft-versus-host 
disease (GVHD), treated with bone marrow-derived and ex-
vivo expanded MSCs. A majority of the patients (70%) 
showed a clinical response on MSC treatment and this 
response was associated with improved survival (Le Blanc 
et al. 2008). A recent follow-up study performed in children 
transplanted in Pavia (Italy) and Leiden (the Netherlands) 
suggest that the interval between onset of GHVD and 
treatment with MSCs may be an important variable 
determining response to MSC treatment. Early MSC 
treatment after the diagnosis or steroid refractory acute 
GVHD was associated with a higher probability of obtaining 
complete remission. These preliminary data may indicate 
that timing of MSC treatment is a critical determinant of 
efficacy and outcome. 
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