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Abstract 

A substantial proportion of patients with essential hypertension demonstrate significant 

changes of blood pressure in response to changes in dietary salt intake and have thus 

been classified as salt-sensitive. The epidemiological and clinical importance of salt-

sensitive hypertension is highlighted by the fact that the prevalence is high and 

increases with age and that the manifestation of target organ damage is more severe. 

Particularly in aging populations, this disease phenotype plays a significant role as a 

factor contributing to the development of cardiovascular and renal diseases. Familial 

aggregation and the higher prevalence of salt-sensitive hypertension in specific ethnic 

populations point to the potential importance of genetic factors. This is also supported 

by several genetic rat models that display salt-sensitive hypertension and related 

target-organ damage as an inherited trait, thus representing an attractive substitute for 

the investigation of the polygenetic basis of the human disease. To explore the genetic 

basis underlying the progression of salt-sensitive cardiovascular and renal organ 

damage in spontaneous hypertension, two inbred genetic rat models, a salt-resistant 

spontaneously hypertensive rat (SHR) strain and the contrasting salt-sensitive 

hypertensive Dahl rat (SS), were studied. Both strains have comparable hypertensive 

blood pressure values on a low-salt diet but show a striking difference in their 

susceptibility to develop salt sensitivity and target organ damage. Phenotyping included 

the measurement of systolic blood pressure (SBP), left ventricular weight, aortic 

weight, albumin- and protein-excretion as well as histological examinations. The 

genome-wide linkage analysis in the F2-progeny (230 male animals) of SS and SHR 

yielded 6 quantitatitve trait loci (QTL) linked to SBP and 8, partially blood pressure 

independent, QTL with influence on cardiovascular and renal damage, respectively. 

The QTL on rat chromosomes (RNO) 1 and 19 represent, in addition to the blood 

pressure–linked QTL on RNO3, the first chromosomal candidate regions linked to both 

vascular and cardiac hypertrophy in this condition. Thus, in addition to blood pressure 

control, therapeutic intervention that aims to interfere with the genetic pathways of 

cardiovascular hypertrophy and renal damage seems possible to reduce the overall 

higher cardiovascular and renal risk observed in salt-sensitive hypertension. Therefore, 

a better understanding of the genetic mechanisms involved in the development of 

target organ damage in salt sensitive hypertension seems of clinical interest. 




