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Mini Review
Some studies have shown that a diet rich in minerals 

such as potassium, calcium and magnesium, present mainly 
in fruits and vegetables, is associated with lower incidence of 
cardiovascular disease [1]. In particular, magnesium has been 
the target of many clinical trials [2], considering that there is a 
significant inverse correlation between serum magnesium levels 
and occurrence of cardiovascular events [3]. It has been also 
demonstrated the association between low magnesium levels and 
high blood pressure, and in a subgroup of hypertensive female 
patients on diuretic therapy, magnesium levels are reduced, a 
phenomenon associated with increased blood pressure, carotid 
artery remodeling, changes in wave reflection and increased 
cardiovascular risk [4]. Likewise, lower concentrations of 
magnesium have been frequently associated with markers of 
inflammation, oxidative stress, impaired endothelium-dependent 
vasodilation and low insulin sensitivity [5,6].

A recent meta-analysis with eleven clinical trials, which 
included more than five hundred participants with follow-up 
periods ranged from one to six months, showed that the magnesium 
supplementation resulted in a reduction of systolic and diastolic 
blood pressure in individuals with insulin resistance, pre diabetes, 
or other non communicable chronic diseases [7]. Recently, our 
group evaluated the effects of magnesium supplementation 
on blood pressure and vascular function in thiazide-treated 
hypertensive women in a randomized, double-blind, clinical 
trial. Patients were allocated into placebo or magnesium chelate 
(600mg/day) supplementation group, and were evaluated at 
baseline and after six months [8]. In this study, there was a 
significant increase in carotid intima-media thickness in the 
placebo group, a significant reduction of systolic blood pressure 
in the magnesium group, and a positive correlation between 
variation of intracellular magnesium and brachial flow-mediated 
dilatation. These findings indicated that 6-month magnesium 
supplementation was able to promote better blood pressure 
control, improvement of endothelial function and attenuation of 
subclinical atherosclerosis [8]. According to experimental studies,  

 
magnesium deficit is able to promote release of pro-inflammatory 
cytokines and to stimulate excessive production of free radicals 
[9]. 

In fact, deficiency in magnesium dietary intake, 
supplementation, and/or serum concentration is often associated 
with low-grade inflammation, a risk factor for hypertension and 
cardiovascular disease [9]. Some actions of magnesium could 
reduce the consequences of oxidative stress on the vascular wall, 
thus inhibiting an increase in the vascular tone [10]. Indeed, it has 
been demonstrated that magnesium modifies the vascular tone by 
regulating endothelium and smooth muscle cell functions along 
with an important role in the classical pathway of nitric oxide 
(NO) release. The production of prostacyclin and NO seems to be 
intensified by magnesium, which could be a mechanism to induce 
vasodilation as shown in animal’s studies [11].

Besides its effects on blood pressure, some evidences 
have shown the influence of magnesium on serum glucose, 
HDL-cholesterol, and triglycerides levels, which suggest that 
magnesium, might play an important role in metabolic syndrome. 
A systematic review published two years ago showed that 
magnesium supplementation in individuals with hypomagnesemia 
can be effective in the treatment of metabolic syndrome [12]. 
In conclusion, magnesium is a mineral with essential functions, 
and it is important to maintain their appropriate levels. Different 
findings of studies concerning the effects of magnesium on the 
vascular system indicate that there are some mechanisms of 
actions of magnesium that are not well understood. It appears 
that magnesium is more related to functional vascular changes, 
involved in local metabolic stability with no influence on the 
vascular structure. Further studies are needed to evaluate the risk 
of magnesium deficiency and the cardiovascular benefits of this 
mineral supplementation.
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