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Despite the increasing prevalence of heart failure with preserved left ventricular function, there are no specific treatments, partially because the mechanism of impaired relaxation is incompletely understood. Evidence indicates that cardiac relaxation becomes altered in diastolic dysfunction as a result of changes in myofilament calcium handling in response to oxidative stress. During oxidative stress, nitric oxide synthase (NOS) becomes uncoupled secondary to tetrahydrobiopterin (BH4) oxidation, reducing cardiac nitric oxide (NO). Recently, we reported that hypertension-induced diastolic dysfunction was accompanied by cardiac BH4 depletion, NOS uncoupling, a depression in myofilament cross-bridge kinetics, and S-glutathionylation of myosin binding protein C (MyBP-C). BH4 ameliorated or prevented the diastolic dysfunction, and we hypothesized that the mechanism by preventing glutathionylation of MyBP-C. We used the deoxycorticosterone acetate (DOCA)-salt mouse model, which demonstrates mild hypertension, myocardial oxidative stress, and diastolic dysfunction. DOCA-salt mice exhibited diastolic dysfunction that was reversed after seven days of BH4 treatment. pCa50 for tension increased in DOCA-salt compared to sham but reverted to sham levels after BH4 treatment. Maximum ATPase rate and tension cost decreased in DOCA-salt compared to sham, but increased after BH4 treatment. Cardiac MyBP-C glutathionylation increased in DOCA-salt compared to sham, but decreased with BH4 treatment. MyBP-C glutathionylation correlated with the presence of diastolic dysfunction. In conclusion, our results suggest that alterations in myofilaments underlie diastolic dysfunction and that BH4 may be helpful in the treatment of heart failure with preserved left ventricular function. 

