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INTRODUCTION It is known that several neuromuscular diseases like myasthenia gravis (MG) 
are treated with cholinesterase inhibitors (AChEi) to increase acetylcholine (ACh) availability at 
the synaptic cleft and improve neuromuscular function. However, chronic treatment with these 
drugs can result in adverse effects in neuromuscular junctions (NMJs) structure and 
desensitization of nicotinic receptors (AChRs), worsening patients’ symptoms. OBJECTIVES 
Thus, in this work, we investigated the effects of increasing cholinergic tone on neuromuscular 
function and structure. METHODS We used an engineered mouse line [(called SuperVAChT 
(SVT)] that expresses 20x more copies of the Vesicular Acetylcholine Transporter (VAChT), 
which is a vital protein that fill in synaptic vesicles (SVs) with ACh, resulting in more 
neurotransmitters being released at the synaptic cleft. Therefore, we performed a morpho-
functional analysis of the components of the motor units (M.U) from these mice. RESULTS We 
showed that compared to control, SVT mice were more active in locomotor activities in relation to 
control, however, structurally, they presented reduction of the diameter of α-motoneurons from 
the lumbar spinal cord, smaller and denervated NMJs of the extensor digitorum longus (EDL), 
reduction of the cross-sectional area (CSA) of the muscles fibers from EDL and Soleus, together 
with altered expression of myosin heavy chain isoforms showing changes with the biochemical 
profile of these muscles. In addition, we observed that the soleus muscle was more prone to 
fatigue in the SVT mice group. CONCLUSION Increased cholinergic tone induces alterations with 
the M.U, showing that chronic use of AChEi must be closely monitored by physicians.  
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