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Krabbe Disease or globoid cell leukodystrophy is caused by mutations in the galactocerebrosiase (GALC) gene that result in low GALC activity, a lysosomal enzyme required for the hydrolysis of important galactolipids found primarily in myelin and the kidney.  The pathology and clinical consequences are mainly confined to the central and peripheral nervous systems (CNS, PNS). In addition to human patients, there are several well characterized animal models with GALC deficiency.  This includes the naturally occurring twitcher mouse (twi) and another mouse generated in this laboratory.  Even before the GALC gene was cloned in 1993, attempts were made to treat twi mice by bone marrow transplantation (BMT) using bone marrow from normal mice as donors.  In studies performed in 1984 by Yeager and colleagues, this treatment extended the lives of affected mice from about 40 days to a mean of 80 days.  The recipient mice received irradiation before transplantation.  While these authors reported evidence for remyelination in the PNS, they found less correction of CNS myelin.  There was a measurable increase in GALC activity in the brain and decrease in the level of psychosine, a toxic substrate of GALC.  Therefore while BMT does result in some extension of life and some evidence for remyelination in certain areas, it is far from a cure.  Could the use of irradiation for myelosuppression and immunosuppression be part of the reason for this?  Attempts to use busulfan in mice in this laboratory resulted in no improvement in outcome. 

Using a different mouse model, the authors have had transplanted mice live more than 1 year after BMT following irradiation.  There was clear evidence of remyelination in both the CNS and PNS.  While there was only a modest increase in GALC levels in brain and sciatic nerves, there was a clear decrease in psychosine levels in brain to normal.  Twitching was less than in untreated affected mice, but seizures were noted shortly before the mice died.

Attempts to treat twi mice using various viral vectors containing the GALC cDNA into the brain via intracerebral or intracerebroventricular routes lead to evidence for expression of GALC activity, a  modest decrease in psychosine, a slightly longer life-span and increased body weight, and a small improvement in measurable neurologic parameters. 

A very modest improvement was noted when twi mice were injected with recombinant GALC enzyme. Treatment of affected mice with non-steroidal anti-inflammatory agents resulted in a significantly prolonged life span.  Finally, injection of murine stem cells into the brain resulted in correction of some oligodendrocytes, less gliosis and some areas of remyelination.  However, at this time, BMT remains the gold standard for treatment.

