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Skeletal muscle complaints are a common consequence of cholesterol-lowering therapy. Transverse
tubular (T-tubular) vacuolations occur in patients having statin-associated myopathy and, to a lesser ex-
tent, in statin-treated patients without myopathy. We have investigated quantitative changes in T-tubular
morphology and looked for early indicators of T-tubular membrane repair in skeletal muscle biopsy sam-
ples from patients receiving cholesterol-lowering therapy who do not have myopathic side effects. Gene
expression and protein levels of incipient membrane repair proteins were monitored in patients who tol-
erated statin treatment without myopathy and in statin-naive subjects. In addition, morphometry of the
T-tubular system was performed. Only the gene expression for annexin A1 was up-regulated, whereas
the expression of other repair genes remained unchanged. However, annexin A1 and dysferlin protein
levels were significantly increased. In statin-treated patients, the volume fraction of the T-tubular system
was significantly increased, but the volume fraction of the sarcoplasmic reticulum remained unchanged.
A complex surface structure in combination with high mechanical loads makes skeletal muscle plasma
membranes susceptible to injury. Ca(2+)-dependent membrane repair proteins such as dysferlin and an-
nexin A1 are deployed at T-tubular sites. The up-regulation of annexin A1 gene expression and protein
points to this protein as a biomarker for T-tubular repair.
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