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Objectives and Background: Mutations in the rod domain of lamin A/C, which codes for a nuclear membrane, are a common cause of familial dilated cardiomyopathy (DCM), a phenotype replicated by a murine gknock-inh model (lmna N195K). These mutations have also been implicated related diseases, laminopathies. DCM is a major clinical feature of laminopathies and associated with mitogen-activated protein kinase (MAPK). Therefore, we investigated the MAPK activation and effects of MAPK inhibitors on DCM in lmna N195K mice. 
Methods and Results: Echocardiography revealed a reduction in fractional shortening (FS) and ejection fraction (EF), and an increased left ventricular (LV) diameter in the mutant mice, compared to wild-type mice. Phosphorylated ERK1/2, JNK, and p38 were up-regulated by 3.05, 1.88, and 1.54 fold, respectively, in the LV from the mutant mice by immunoblot analysis. Daily treatment with MEK1/2 inhibitor (ARRY-509) and p38 inhibitor (ARRY-447) significantly improved FS and EF, and ameliorated additional LV dilation. Although LV mass normalized to body weight was significantly increased in the mutant mice, compared to wild-type mice, a JNK inhibitor (JNK inhibitor II) as well as the MEK inhibitor and the p38 inhibitor prevented the additional cardiac remodeling. All MAPK inhibitors improved abnormal nuclear shape observed in the mutant mice. Conclusion: Increased activation of MAPK (ERK, JNK, and p38) pathways was found in the LV of lmna N195K mice. The DCM and decreased cardiac function were improved by treatment with MAPK inhibitors, which appear to have potential therapeutic effects in the treatment of the DCM.

