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Summary

In Duchenne Muscular Dystrophy (DMD), the absence of Dp427 and one or more of its short
isoforms has a significant impact not only on skeletal muscle. In the central nervous system,
several molecular pathways are directly and/or indirectly affected by the lack of dystrophin,
among which the inhibitory GABA signaling in specific brain regions. The spinal cord (SC),
which is the portion of the central nervous system directly connected to the muscle via the
double stream of sensory and motor neurons (MNSs), is likely to endure the impact of
dystrophin deficiency, along with signals associated with muscle atrophy. Nevertheless, the
impact of DMD pathology on sensory neurons innervating skeletal muscles and their
intraspinal connections with ventral MNs remains largely unexplored. A recent report
suggests that proprioception, largely dependent on the activity of muscle spindles, might be
impaired in DMD patients, although nociception and tactile sensitivity are preserved.
Experimental evidence highlights anatomical and/or functional alterations in muscle spindles
in both DMD patients and the mdx mouse model of the disease and modifications in
intraspinal connections between sensory and MNs. GABA receptors play a major role in
modulating the sensory-induced activation of MNs, and alterations in the abundance and
composition of GABA receptors have been reported in mdx vs. wild type mice. Together,
these abnormalities in the sensory-motor connections might compromise muscle reflexes,
strength, and coordination, exacerbating motor imbalances and muscular deficits associated
with the disease. This project seeks to elucidate the extent to which structural and functional
interplay between skeletal muscles, sensory neurons, MNs, and intraspinal sensory-motor
connections is affected in DMD. Utilizing the mdx mouse and its wild-type control, the study
will employ various approaches and techniques, to perform a comprehensive analysis of
morphological and functional alterations in sensory ganglia (neurons and satellite cells),
MNs, and intraspinal connectivity. The hypothesis that muscle necrosis has repercussions
on sensory and MNs, possibly through the activation of glial cells will be explored by treating
mice with TRAM-34, a selective blocker of ion channels expressed in
macrophages/microglia, ganglionic satellite cells and fibroblasts, which reduces muscle
fibrosis and promotes an anti-inflammatory profile of muscle macrophages and spinal
microglia. The ultimate objective is to provide insights into potential innovative therapeutic
approaches focused not only on improving the muscular condition but also on enhancing
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muscle-SC sensory-motor interaction.
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