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Fig. 1 A schema of astrocytic change in demyelinating diseases. Upper side show intercellular
communication via Cx gap junctions among neuron and glial cells in normal condition. Lower

side show disruption of gap junctions and secondary neuronal and oligodendroglial damages via

Cx hemichannels in inflammatory condition.
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Abstract

Connexin astrocytopathy and novel therapeutic strategy targeting connexin hemichannels
in demyelinating disease

Katsuhisa Masaki, M.D., Ph.D.
Department of Neurology, Graduate School of Medical Sciences, Kyushu University

Recently, we reported aquaporin-4 (AQP4) loss without perivascular deposition of complements or immuno-
globulins in autopsied cases with multiple sclerosis (MS), neuromyelitis optica (NMO) and Balo’s disease (BD). To
investigate the relationship between astrocytopathy and demyelination, we examined the expression of connexins
(Cx), which form gap junction channels between astrocytes and oligodendrocytes. We pathologically evaluated the
expressions of astrocytic Cx43/Cx30 and oligodendroglial Cx47/Cx32 relative to those of other astrocytic and oli-
godendrocyte/myelin markers among the autopsied cases. In all BD cases, Cx43, Cx32 and Cx47 were extensively
diminished. In the leading edge of Bald’s lesions, Cx43 and AQP4 loss preceded Cx47 loss. Two cases with MS and
six with NMO showed preferential Cx43 and AQP4 loss far beyond the demyelinated areas, while vasculocentric
deposition of immunoglobulins or complements was observed in four of the six NMO cases. The other cases
showed AQP4 and Cx43 preservation. Some NMO cases showed preferential myelin-associated glycoprotein
(MAG) loss in AQP4- and Cx43-diminished active lesions. Our findings indicate that disruption of Cx gap junction
and preferential MAG loss could occur in MS, BD and NMO, and could be a common denominator. Inhibition of Cx
hemichannels is a possible therapeutic target for demyelinating disorders.

(Clin Neurol 2012;52:1354-1356)
Key words: astrocytopathy, multiple sclerosis, neuromyelitis optica, Bald's disease, connexin




