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The objective of the present study was to determine the role of Collagen Triple Helix Repeat Containing-1 (Cthrc1) in the cardiovascular system. We originally identified Cthrc1 in a screen for novel sequences induced in injured arteries. We previously reported on the ability of Cthrc1 to inhibit collagen expression, while others implicated Cthrc1 in non-canonical WNT signaling. We developed a novel targeted Cthrc1 allele in mice generated by deletion of exons 2-4 (Cthrc1tm1Vli) and these mice develop a progressive dilated cardiomyopathy, whereas overexpression of Cthrc1 in transgenic mice leads to cardiac hypertrophy. We characterized the cardiomyopathy in our null mice and investigated the response to recombinant Cthrc1 in the isolated mouse heart. Echo- and electrocardiography revealed a progressive decrease in contractile performance with declining ejection fraction and arrhythmias in Cthrc1-/- mice. Histology confirmed dilatation of the ventricles with accompanying myocardial fibrosis detectable before 20 weeks of age. CTHRC1 expression was not detectable in the heart by RT-PCR, however, Cthrc1 was detectable in human plasma by ELISA (10-440ng/ml). Isovolumic perfused mouse hearts responded to exogenous Cthrc1 added to the perfusion flow with a sustained increase in cardiac work (17+/-0.2%) and contractility (27+/-3.1%) as well as faster relaxation (21+/-1%), while heart rate remained unaffected. Our data indicate that Cthrc1 functions as a novel hormone with cardiac performance enhancing activities.

