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Abstract:

Background: Advanced-stage chronic kidney disease (CKD) may contribute to left ventricular hypertrophy, fibrosis, and diastolic dysfunction, which increase risk of cardiovascular
mortality. However, whether cardiac remodeling occurs in early stages of CKD is unclear. In rats subjected to single nephrectomy, we examined cardiac structural changes and their
underlying mechanisms in early stages of CKD.

Methods and Results: Adult male Sprague-Dawley rats underwent single nephrectomy (SNx; n=8) or sham (n=8) operations. Eight weeks later, the SNx group had a higher serum blood
urea nitrogen (18.58+0.67 vs 13.40£0.78 mg/dL; P<.02) level, creatinine (0.45+0.02 vs 0.3610.02 mg/dL; P<.02) level, systemic pulse pressure (48+5 vs 331 mmHg; P<.02), and
echocardiographic transmitral deceleration time (65.3+2.6 vs 51.242.8 ms; P<.02) than the sham group. Doppler imaging and pressure-volume relationship (PVR) analysis performed in
both groups revealed impaired diastolic function in SNx rats, which was manifested by significant (P<.05) increases in end-diastolic (ED) pressure, EDPVR, and the isovolumic relaxation
constant. Compared to sham rats, SNx rats also had higher intracellular Ca2* transient (0.08+0.03 vs 0.04+0.01 AUC; P<.05) and decay tau (342+46 vs 227+13 ms; P<.02) without cell
length shortening in isolated cardiomyocytes (CMs). These changes were accompanied by an outward K* current reduction and action potential prolongation. In SNx but not sham rats,
inducible nitric oxide synthase (INOS) and lectin-like oxidized LDL receptor-1 (LOX-1) were overinduced, and sarcoplasmic reticulum Ca2* ATPase (SERCA), the enzyme that regulates
Ca2* transfer during muscle relaxation, was nitrosylated by peroxynitrite (produced by iNOS). Plasma LDL of SNx but not sham rats induced apoptosis in CMs through LOX-1signaling. In
SNx rats, mitochondria permeability transition pores of CMs were oversensitive to Ca?*, which is indicative of mitochondrial dysfunction and ATP depletion.

Conclusions: Chronic SNx affects global and cellular diastolic cardiac function via enhanced atherogenic LDL production, which contributes to SERCA nitrosylation and mitochondrial
dysfunction. Our findings suggest that cardiac remodeling occurs in early stages of CKD.
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