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The presentation focused principally on X-linked adrenoleukodystrophy (ALD) but also included limited comparisons with Krabbe Disease. The mutated gene in X-linked ALD is located on Xq28 and encodes the peroxisomal half transporter.  There is failure of beta oxidation, resulting in increased plasma values of very long chain fatty acids. In both ALD and Krabbe, the zone of myelin dissolution, as mapped by FLAIR imaging, is confluent, symmetric, spreading through the central white matter of the post-Rolandic hemispheres.  The myelin defect is first visible on MRI in the splenium but spreads from there beyond the trigone, forceps major, and corona and sagittal strata of the occipital lobes .In both disorders, MR spectroscopy of regions of active demyelination reveal increased choline. In ALD but not Krabbe Disease, distinctive enhancement with gadolinium infusion is present. 

Histology of the leading edge as it spreads into uninvolved myelin indicates that the reaction is inflammatory and involves four principal cell types. The CNS native microglia and oligodendroglia distribute normally in a diffuse homogeneous pattern through the unaffected subcortical white matter. At the leading edge of the confluent spread of myelin injury, there is a zone where microglia are activated and densely aggregated in a narrow band. Moving into the zone of abnormal tissue there is a “no man’s land” containing apoptotic or fragmented microglia.  Beyond this is yet another densely cellular band with perivascular concentration, in this instance populated by blood derived monocytes and T cells. In experiments, injected LPC (C 24:0) but not PBS recruits a similar cellular reaction in mice where there is also activation of caspase 3 in microglia.

These observations support a hypothesis that microglial apoptosis in perilesional white matter represents an early stage in lesion evolution and may be an appropriate target for intervention in leukodystrophy patients.  More data on microglial activation in Krabbe patients is needed, particularly in order to understand mechanisms of transplantation.

