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Despite the marked advances in research on genetic determinants 
of salt-sensitive hypertension in human and animal models of salt-
sensitivity, the mechanisms underlying salt-sensitivity that is induced 
by high levels of salt in the diet remain unclear.

While excessive dietary sodium chloride (NaCl or salt) intake is 
a predominant cause of hypertension, the individual blood pressure 
response to high salt intake is heterogeneous. The existence of inter-
individual variability in the genetic make-up of individuals might 
explain the different blood pressure responses to excessive dietary 
salt intake.

Animal models of salt-sensitive hypertension such as Dahl 
rats are convenient in studying the genetic and molecular factors 
contributing to salt-sensitivity [1]. Dahl rats are inbred rats that 
respond differently to high salt-intake. While Dahl S (salt-sensitive) 
rats develop high blood pressure when fed high salt diet, a sister 
strain Dahl R (salt-resistant) rats remain resistant to elevation in 
blood pressure when fed high salt diet. Dahl S and R rats have been 
used frequently to study the genetic causes of human salt-sensitive 
hypertension.

We have studied the genetic differences in the epithelial sodium 
channel (ENaC) in Dahl S vs R rats. We examined the three subunits 
(alpha, beta and gamma) that make up the ENaC in Dahl rats. Our 
genetic analyses studies using two different methods of genetic 
screening (sequencing and denaturing high performance liquid 
chromatography) failed to find any genetic differences between 
the two Dahl rat strains in the 5` and 3`, whole coding regions and 
carboxy-terminal regions [2]. However, genetic differences can still 
reside in the non-coding regions that are yet to be screened.
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At the mRNA level, the alpha ENaC subunit levels were higher in 
Dahl R versus S rats. Interestingly, the abundance of the alpha ENaC 
salt-sensitive splice variant “b” was significantly higher 4-weeks 
post high salt diet compared to normal salt diet in Dahl R rats [3]. 
These unique differences in mRNA levels of the ENaC alpha subunit 
transcripts might be attributed to many factors including the presence 
of genetic variations in the non-coding regions of the three ENaC 
subunits in Dahl S versus R rats, genetic and/or molecular differences 
in ENaC regulators in Dahl S versus R rats, and other defects in 
candidate genes along the salt-sensitive pathway that contribute to 
high salt-induced hypertension in Dahl S rats.

While it is essential to pursue the differences in ENaC three 
subunits in Dahl S versus R rats (at the mRNA, protein and activity 
levels), it is also essential to apply computational methods including 
text- and data-mining to prioritize candidate genes for salt-sensitive 
hypertension [4]. The impact of single nucleotide polymorphisms 
identified in candidate genes can be examined individually and in 
combination using univariate and multivariate analysis [5]. The above 
approaches would expedite the process of selecting and prioritizing 
candidate genes in salt-sensitive hypertension in Dahl rats.

References

1. Shehata MF (2009) Regulation of the epithelial sodium channel [ENaC] in 
kidneys of salt-sensitive Dahl rats: Insights on alternative splicing. Int Arch 
Med 2: 28.

2. Shehata MF, Leenen FH, Tesson F (2007) Sequence Analysis of Coding and 
3` and 5` Flanking Regions of the Epithelial Sodium Channel alpha, beta, and 
gamma Genes in Dahl S versus R rats. BMC Genet 8: 35.

3. Shehata MF (2009) Characterization of the epithelial sodium channel alpha 
subunit coding and non-coding transcripts and their corresponding mRNA 
expression levels in Dahl R versus S rat kidney cortex on normal and high salt 
diet. Int Arch Med 2: 5.

4.	 Tiffin	N,	Meintjes	A,	Ramesar	R,	Bajic	VB,	Rayner	B	(2010)	Computational	
analysis of candidate disease genes and variants for salt-sensitive 
hypertension in indigenous Southern Africans. PLoS One 5: e12989.

5.	 Boudjenah	R,	Molina-Gomes	D,	Torre	A,	Bergere	M,	Bailly	M,	et	al.	(2012)	
Genetic	Polymorphisms	Influence	the	Ovarian	Response	to	rFSH	Stimulation	
in	Patients	Undergoing	In	Vitro	Fertilization	Programs	with	ICSI.	PLoS	One	7:	
e38700.

http://www.ncbi.nlm.nih.gov/pubmed/19785774
http://www.ncbi.nlm.nih.gov/pubmed/19785774
http://www.ncbi.nlm.nih.gov/pubmed/19785774
http://www.ncbi.nlm.nih.gov/pubmed/17592634
http://www.ncbi.nlm.nih.gov/pubmed/17592634
http://www.ncbi.nlm.nih.gov/pubmed/17592634
http://www.ncbi.nlm.nih.gov/pubmed/19284664
http://www.ncbi.nlm.nih.gov/pubmed/19284664
http://www.ncbi.nlm.nih.gov/pubmed/19284664
http://www.ncbi.nlm.nih.gov/pubmed/19284664
http://www.ncbi.nlm.nih.gov/pubmed/20886000
http://www.ncbi.nlm.nih.gov/pubmed/20886000
http://www.ncbi.nlm.nih.gov/pubmed/20886000
http://www.ncbi.nlm.nih.gov/pubmed/22701696
http://www.ncbi.nlm.nih.gov/pubmed/22701696
http://www.ncbi.nlm.nih.gov/pubmed/22701696
http://www.ncbi.nlm.nih.gov/pubmed/22701696

	Title
	Corresponding author
	References

