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Excessive sodium intake is strongly associated with 
cardiovascular diseases, such as hypertension, and 
lower synthesis of vascular nitric oxide. Reduced bio-
availability of nitric oxide plays a key role in predict-
ing the development of cardiovascular diseases, as 
well as in the physiopathology of many of these dis-
orders. The deficit of nitric oxide leads to lower vaso-
dilation, proliferation of smooth muscle cells, platelet 
aggregation and inflammatory response in atheroscle-
rotic plaques. 

Although the loss of endothelial function due to 
salt consumption has been known for many years, it 
was always assumed that it was caused by the asso-
ciated hypertension. Recently, experimental findings 
and some patient studies have shown that greater salt 
intake is able to impair the vascular endothelium in-
dependently of increased blood pressure. 

Ramick et al. studied the role of sodium-induced 
oxidative stress on the cutaneous microvascular func-
tion of normotensive patients during increased salt 
intake. In the first stage, a group of adult, healthy pa-
tients were subjected to an increasingly salt-rich diet 
and their blood pressure was assessed during 24 hours 
to identify salt-sensitive individuals. Salt sensitivity 

was defined as the presence of blood pressure changes 
≥5 mmHg. As the hypothesis of the study was that 
changes in vascular function are independent of the 
increase in blood pressure, all the subsequent stud-
ies were performed on 29 normotensive, salt-resistant 
subjects. Patients received two consecutive 7-day peri-
ods of a controlled low-sodium (2 mmol/day) or high-
sodium (300 mmol/day) diet. At the end of each period, 
the patients were instrumented with four micro-dial-
ysis fibers inserted in the forearm skin, and each was 
perfused with one of the following solutions: Ringer 
solution (control group), ascorbic acid, apocynin 
(NADPH oxidase inhibitor) or tempol (which elimi-
nates superoxide anion). Next, the patients received 
locally increasing temperatures on the skin region of 
fiber insertion, while blood flow was assessed with la-
ser Doppler. With this technique, the authors observed 
a reduction of nitric-oxide-dependent microvascular 
blood flow in the patients receiving a rich-sodium diet. 
This impairment was restored by the administration 
of apocynin, but not of tempol. Finally, measurements 
in endothelial cells demonstrated increased nitrotyro-
sine expression after elevated salt consumption, sug-
gesting a response to increased oxidative stress.

Overall, these authors’ findings suggest that a high- 
sodium diet has deleterious effects on microvascular 
function through greater production of NADPH oxi-
dase-dependent free radicals. In addition, this vascular 
involvement is independent of the increase in blood pres-
sure and can be restored if the production of superoxide 
is reduced. These conclusions support the notion of the 
benefit of a reduced salt intake, not only in hypertensive 
patients, but also, in the normotensive and apparently 
healthy population.
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