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The role of myelin sheaths in the regulation of axonal homeostasis
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Myelin sheaths are attached to axons on both sides of each node of Ranvier by
means of highly specialized paranodal axo-glial junctions (PNJs). PNJs play important roles in the
organization and maintenance of molecular domains in myelinated axons. To better understand the
importance of the PNJs, we investigated cerebroside sulfotransferase (CST) deficient mice that partially
lack PNJs. By ultrastructural and immunohistochemical studies we found that the mutant mice showed
several axonal alterations before starting neurological symptoms both in the PNS and the CNS.In the CNS,
myelinated internodal regions showed many focal swellings, and immunohistochemical analysis by means of
the antibody against IP3RI revealed high immunoreactivity within the swellings, and this IP3R1
accumulation was the first change we observed at the swellings. Therefore, defects of axonal transport
appear to be a common phenotype of CST deficient mice and PNJs are important to maintain the axonal
homeostasis.
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