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Introduction:  
 

How about cells that are ontogenetically 

completely immature and far from being 

“neuronally” differentiated, do they have a 

cholinergic system, and if so, what does this 

mean functionally? It is already established 

that cholinesterases (ChEs) appear in every 

embryonic blastema at a very early stage of 

development, independent from innervation. 

Here, we analysed the expression and possible 

functions of the cholinergic system in the 

embryonic stem cells (ESCs).  

 

Materials and Methods:  

 

In order to better define the onset of 

cholinergic markers expression during 

development, we examined their expression in 

two murine embryonic stem cell lines (CGR8 

and D3) and in differentiating embryoid 

bodies (EBs) by HPLC, RT-PCR, 

histochemistry and enzyme activity 

measurements; their functions were analysed 

by acetylcholine (ACh) supplementation, by 

inhibition of muscarinic and nicotinic ACh 

receptors and of ChEs and by overexpression 

of AChE.  

 

 

 

 

 

Results:  
 

ESCs expressed all cholinergic components, 

including ACh and its receptors. Amounts of 

pmol ACh could be detected in both stem cells 

lines and increased during EB differentiation. 

Acetyl- (AChE) and Butyrylcholinesterase 

(BChE) mRNA and activity were present 

already in undifferentiated ESCs; BChE was 

always higher than AChE. Along with 

differentiation into EBs, AChE mRNA and 

activity increased. A significant increase in 

cell viability and proliferation was observed 

when ACh was added to the medium, the 

effect being concentration-dependent; specific 

inhibition of cholinesterases led to the same 

results.  

 

Discussion and Conclusions:  

 

This suggests that ACh functions as a signal 

molecule in ESCs, controlling basic cellular 

processes like cell proliferation and 

cholinesterases act as regulators of its 

concentration. With these results we could 

show that mouse embryonic stem cells, a non-

neuronal tissue, express a cholinergic system; 

its functions are not related to synaptic 

transmission, but to developmental processes. 
 
 

 


