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    Abstract

        The immunosuppressant drug rapamycin attenuates the effects of many cardiac hypertrophy stimuli both in vitro and in vivo. Although rapamycin's inhibition of mammalian target of rapamycin and its associated signaling pathways is well established, it is likely that other signaling pathways are more important for some forms of cardiac hypertrophy. Considering the central role of myofilament protein mutations in familial hypertrophic cardiomyopathies, we tested the hypothesis that rapamycin's antihypertrophy action in the heart is due to direct effects of the drug on myofilament protein function. We found little or no effect of rapamycin (10–8–10–4 M) on maximum Ca2+-activated isometric force, whereas Ca2+ sensitivity was increased at some rapamycin concentrations in rabbit skeletal and cardiac and rat cardiac muscle. At concentrations that increased Ca2+ sensitivity of isometric force, rapamycin reversibly inhibited kinetics of isometric tension redevelopment (kTR) in rabbit skeletal, but not cardiac, muscle. The greatest inhibition (∼50%) was at intermediate levels of Ca2+ activation, with less inhibition of kTR (∼15%) at maximum Ca2+ activation levels. Rapamycin (10–7 M) increased actin filament sliding speed (∼11%) in motility assays but inhibited sliding at 10–5 to 10–4 M. These results indicate that rapamycin has a greater effect on Ca2+ regulatory proteins of the thin filament than on actomyosin interactions. These effects, however, are not consistent with rapamycin's antihypertrophic activity being mediated through direct effects on myofilament contractility.

      
Footnotes
	
        This work was supported in part by National Institutes of Health Grant HL63974 and National Space Biomedical Research Institute Grant MA00211. Portions of these results have been presented in abstract form (Kataoka et al., 2004).

      
	
        doi:10.1124/jpet.104.073445.

      
	
        ABBREVIATIONS: FK506, tacrolimus; FKBP12, FK506-binding protein; PI3K, phosphoinositide 3-kinase; S6K1, p70 ribosomal S6 kinase 1; mTOR, mammalian target of rapamycin; FHC, familial hypertrophic cardiomyopathy; F-actin, filamentous actin; Ls, initial sarcomere length; DTT, dithiothreitol; kTR, kinetics of isometric tension redevelopment; HMM, heavy meromyosin; RhPh, rhodamine phalloidin; Vf, mean filament sliding speed.
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