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HUMAN CARDIOMYOCYTES EXPRESS KLOTHO WHICH DECREASES IN PATIENTS WITH HIGH CARDIOVASCULAR RISK
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Background: Klotho proteins (α and β) are membrane-based circulating proteins that regulate cell metabolism, as well as the lifespan, modulating activity of Fibroblast Growth Factors (FGFs) and other molecules. It was demonstrated that higher plasma circulating Klotho levels reduce cardiovascular risk, suggesting Klotho has a protective role in cardiovascular diseases. So far, it is known that klotho has been identified in various organs, but it is unknown whether cardiomyocytes also express Klotho and related FGF21 and FGF23 proteins, and whether high cardiovascular risk (HCVr) could affect their cardiac expression, as well as that of molecules involved in endoplasmic reticulum stress (GRP78), oxidative stress (SOD1), inflammation (NF-kB and iNOS), apoptosis (Bax and Bcl2) and fibrosis (TGF-β1 and Sirius-red). 
Methods: We selected 20 patients (56.0±1.5y.o.) with high estimated 10-year atherosclerotic cardiovascular risk (>5%<7.5%) and 10 age-matched control subjects (55.3±2.2y.o.) with low estimated 10-year low risk (<5%), who underwent cardiac surgery for reasons different from coronary artery by-pass. All subjects had normal ejection fraction, without myocardial hypertrophy and previous myocardial infarct, h/o severe arrhythmia and/or concomitant diseases. In myocardial biopsies harvested from the right atrium prior to administration of cardioplegic solution, we evaluated by histochemistry and immunohistochemistry the expression of Klotho, FGF-21 and FGF-23 (receptors whose activity requires Klotho as co-receptor), as well as whether HCVr influenced the magnitude of the above molecules, of stress- and apoptosis-related factors, and fibrosis markers.
Results: Only cardiomyocytes from HCVr patients showed lower Klotho and higher FGF-21 and -23 immunostaining. Furthermore, HCVr was also accompanied by strong reduction in Bcl2 staining, as well as increased expression of Bax, stress-related markers (GRP78, SOD1, NF-kB, iNOS) and fibrosis.
Conclusions: Here, for the first time we showed that human cardiomyocytes express Klotho proteins. Their expression, as well as that of antiapoptotic markers is significantly down-regulated in HCVr patients, who, conversely, exhibited dramatic up-regulation of well-known stress-related molecules. Further translational are necessary to better characterize the pathophysiological role played by Klotho, as well as its practical utility in clinical practice.
