
Abstract 

Opioids are one of the oldest analgesics used to relieve pain. Besides their therapeutic properties, 

they also have negative side effects, which include impaired tissue regeneration. Therefore, it can 

be assumed that opioids also have a negative effect on stem cells which are responsible for tissue 

healing. One of stem cell populations involved in wound regeneration are mesenchymal stem cells 

(MSCs). MSCs are undifferentiated, multipotent cells that could be find in almost all tissues. They 

have immunoregulatory properties and they can migrate to the site of inflammation or injury where 

they contribute to healing of tissues. Therefore, the purpose of this thesis was to evaluate the effect 

of morphine and methadone on properties and migration of MSCs. Their effect on the metabolic 

activity of MSCs and also on the production of cytokines and growth factors was measured. The 

effect of these opioids on the immunoregulatory properties of MSCs acting on both innate and 

adaptive immune cells in vitro was studied. The effect of morphine on expression of adhesive 

molecules on MSCs was also examined. Furthermore, the effect of morphine on migration 

properties of systemically administered exogenous MSCs in vivo was investigated in mouse 

models. Distribution of MSCs to individual organs and to the site of injury was tested after acute 

or chronic administration of morphine. The results show that opioids in high concentrations have 

potent inhibitory effects on MSCs survival as well as their expression and production of 

immunoregulatory molecules and growth factors. Furthermore, opioids have an effect on 

immunoregulatory properties of MSCs. Morphine reduced the expression of adhesive molecules 

on MSCs. In a mouse model, there were changes in the migration of exogenous MSCs into organs 

after morphine administration and the migration of these MSCs into damaged skin was reduced as 

well. The results showed that opioids have a negative effect on the properties of MSC and this may 

be one of the reasons for a reduced tissue healing and regeneration observed after their 

administration. 
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