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The aim of this study was to determine if muscle energy metabolism, as measured by *'P-magnetic
resonance spectroscopy (MRS), is a metabolic marker for the efficacy of treatment of Machado-Joseph
disease (MJD). The data showed that there was a significant difference between the groups in terms of
the PCr/(Pi + PCr) ratio at rest (p = 0.03) and the maximum rate of mitochondrial ATP production (V)
(p < 0.01). In addition, V., was inversely correlated with the scale for the assessment and rating of
ataxia (SARA) score (r = -0.34, p = 0.04). The MJD group also showed a reduction in V,, over the
course of two years (p < 0.05). These data suggest that non-invasive measurement of muscle energy
metabolism may represent a surrogate marker for MJD.

In addition, in order to define the molecular basis of progressive external ophthalmoplegia and
parkinsonism, we screened for mutations in PEOI, ANTI, POLG genes and the whole mitochondrial
genome in two families. In results, we identified a compound heterozygous POLG substitutions in one
of the families. In the other family, no mutations were detected in any of the three genes and the whole
mitochondrial genome in the blood sample, although mitochondrial DNA deletions were observed in the
muscle biopsy sample. Progressive external ophthalmoplegia and parkinsonism are genetically
heterogenous disorders, and part of this syndrome may be caused by mutations in other, unknown genes.
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