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Abstract

Chronic kidney disease (CKD) is a global health problem associated with increased risk
of mortality and development of end-stage renal disease (ESRD). Cardiovascular
diseases are the leading cause of morbidity and mortality even before the development
of ESRD. The main purpose of this thesis is to elucidate pathophysiological mechanisms
causing cardiac injury in patients with CKD. The specific aims were: 1) To examine the
effects of two weeks of high NaCl diet on left ventricular (LV) morphology and serum
levels of cardiac troponin-T (cTnT) in rats with adenine-induced chronic renal failure
(ACRF). 2) To determine the effects of ACRF on cardiac morphology and function and
to examine mechanisms causing cardiac abnormalities. 3) To identify early, sub-
clinical, cardiac abnormalities by echocardiography in patients with CKD stages 3 and
4 and to investigate mechanisms that might cause these alterations. Paper 1. Rats with
ACRF showed statistically significant increases in arterial pressure (AP), LV weight
and fibrosis, and serum cTnT levels compared to controls. Two weeks of high-NaCl
intake augmented the increases in AP, LV weight, fibrosis, and serum cTnT
concentrations only in ACRF rats and produced LV injury with cardiomyocyte necrosis,
scarring, and fibrinoid necrosis of small arteries. Paper 2. Cardiac function was assessed
both by echocardiography and by LV catheterization. ACRF rats developed LV
hypertrophy and showed signs of LV diastolic dysfunction but systolic function and
cardiac output were preserved. Paper 3. In a cohort of patients with CKD stages 3 and
4, and matched controls, we performed comprehensive investigations including
echocardiography and assessment of coronary flow velocity reserve (CFVR) in response
to adenosine. CKD patients had normal systolic function but showed signs of LV
diastolic dysfunction without fulfilling criteria for heart failure with preserved ejection
fraction. In addition, CKD patients had significantly reduced CFVR versus controls
suggestive of coronary microvascular dysfunction (CMD) In conclusion, ACRF rats
developed LV hypertrophy and diastolic dysfunction while systolic performance was
preserved. High-NaCl diet in rats with ACRF produced severe LV injury and aggravated
increases in serum c¢TnT levels, presumably by causing hypertension-induced small
artery lesions leading to myocardial ischemia. These results support the hypothesis that
a high dietary intake of NaCl has deleterious effects on LV integrity in patients with
kidney failure. Patients with CKD stages 3 and 4, without a diagnosis of heart disease,
showed signs of LV diastolic dysfunction and a relatively large proportion had CMD
suggesting that microvascular abnormalities may have a pathogenic role in the
development of heart failure in this patient group.
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