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Abstract

A majority of patients with chronic kidney disease (CKD) die of cardiovascular
(CV) disease before reaching end-stage renal disease. The causes of CV death in CKD are
characterized by an excess of sudden cardiac deaths compared to the general population.
Arterial defects that are typical in these patients are aortic stiffness and media calcifications.
Maladaptive changes in vascular smooth muscle cells (VSMCs) take place in response to
mineral metabolism disorders that develop with declining kidney function.

The aims of the present studies were: 1) to investigate the effects of chronic
renal failure (CRF) on resistance arteries and aorta in rats with adenine-induced CRF (A-
CRF); 2) to determine by which mechanisms A-CRF rats develop hypertension and to
investigate whether reduced aortic relaxation rate is associated with increased aortic stiffness;
3) to investigate the presence of reduced relaxation rate in other conduit arteries and to
elucidate underlying mechanisms of this vascular defect through gene expression analyses;
and 4) to investigate the effects of a high NaCl intake on arterial functions and aortic
relaxation rate in A-CRF rats.

We found that rats with A-CRF develop a reduced rate of relaxation, mainly in
the thoracic aorta, but also in other major conduit arteries. This was associated with an
increased aortic stiffness and was independent of vascular calcification. A-CRF rats
developed salt-sensitive and renin-independent hypertension. High NaCl intake impaired
relaxation in aortic VSMCs and augmented the reduction in aortic relaxation rate.
Significantly altered expressions of several genes that are critically involved in excitation-
contraction coupling of aortic VSMCs were found.

Our findings provide a possible link between CRF and the development of aortic
stiffness, which in the future may unravel novel therapeutic targets. Such therapies have the
potential to improve life expectancy not only in CKD but also in other patient groups.
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