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Acetylcholinesterase (AChE,EC3.1.1.7) is involved in signal transduction in synapses in
various tissues, including skeletal muscle, diaphragm, heart and brain. Several neurological
disorders are associated with improper expression and activity of AChE. The number of
cholinergic nerves and activity of AChE is known to fall during the progress of Alzheimer
disease. 

A construct combining physostigmine (Ph), the high-affinity ligand of AChE, and
fluorescein was developed (Ph-F) and shown to specifically label neurons in a diaphragm, a
femoral nerve, skeletal and heart muscle and a brain of a mouse and a bank vole. A study of
neurons in a diaphragm demonstrated a complex architecture of nerve cells, including
neuromuscular junctions and neurons, with characteristic features like terminal boutons and
dendritic spines. The mechanism of accumulation of Ph-F in nerve cells, its specificity for
cholinergic nerves and potential applications to studies of the architecture and function of
nervous system and the effects of drugs on cholinergic synapses is currently under
investigation.  

 
Fig.1. Confocal images demonstrating Ph-F-labeled live neurons in diaphragm of a mouse;
the right panel shows the neurons against striated muscles and cell nuclei counterstained with
other fluorescent probes. 


