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The effects of acute magnesium supplementation on maximal intensity
short-term exercise and subsequent effect on blood pressure and

isokinetic knee extension during recovery
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Mg is an important mineral for >300 processes in the human body such as energy production, muscle anabolism and blood pressure
regulation. However, there is limited research into Mg2 + performance-related effect on short-term high-intensity exercise and subsequent
effect on blood pressure and muscle recovery post exercise. The aim of the present study was to investigate the effect of Mg supple-
mentation on peak and mean power during all-out maximal-intensity short-term exercise in order to examine its effect on systolic (SBP)
and diastolic blood pressure (DBP) post maximal exercise and to investigate whether muscular recovery, using post-exercise isokinetic
knee extensions, could be improved.

Six healthy male subjects (mean age 20.8 years old, mean height 1.80 m and mean mass 79 kg) were required to fill out a 3 d diet sheet
before testing for analysis of Mg intake. The study was a double-blind repeated-measures cross-over design with subjects supplemented
with either placebo (cornflour) or 300 mg magnesium aspartate for 2 d before the test day and 300 mg on the test day before testing.
Maximal isokinetic extensions of five repetitions by the right leg were performed by each subject 1 week before the testing to produce a
baseline result for peak torque (N/m). The test day consisted of subjects performing a 30 s Wingate anaerobic test (WAnT)(1) and resting
for 30 min post WAnT before performing five maximal isokinetic knee extensions at 60�/s on the right leg. A further 100 mg magnesium
aspartate or placebo was given to each subject immediately post WAnT. Peak power and mean power (W) were recorded from each
WAnT. Peak torque (N/m) was measured from the isokinetic knee extensions. SBP and DBP were recorded at rest and every 5 min during
the 30 min recovery after the WAnT.

Mean peak power (W) was significantly increased (P<0.05) during the WAnT between the placebo condition (851) and the Mg
condition (912). Mean power (W) during the WAnT was also significantly increased (placebo 683, Mg 705; P<0.05). A significant
increase (P<0.05) was also found in mean peak torque (N/m) between the placebo condition (196) and the Mg condition (222). There was
also a significant decrease (P<0.05) in SBP during the 30 min post WAnT in the Mg condition (120 mmHg) compared with the placebo
condition (125 mmHg), which represents a 5% lower mean SBP over the 30 min. However, there was no significant difference (P>0.05)
in DBP between the placebo and the Mg condition during the 30 min recovery post WAnT.

These improvements in WAnT and peak torque may be a result of Mg acting as a ‘second messenger’ for insulin, thus increasing the
insulin sensitivity of cell membranes(2), allowing for a greater uptake of energy substrates such as creatine into the muscles(3), a con-
sequence of which would be an improved intramuscular recovery of phosphocreatine and ATP. It has been known for some time that
intramuscular Mg elicits ATPase activity(4) and that Mg-bound ATP present on the acto-myosin cross-bridges has been proved to speed up
filament detachment(5). This increased rate of ATP hydrolysis (from higher ATPase activity) on the myosin heads results in faster and
stronger filament detachment and reattachment producing a faster and more powerful muscle contraction, as shown by the results of the
present study. It is further suggested that the reduction in blood pressure can be attributed to increased vasodilation attributed to decreased
Ca channel activity in the presence of Mg, resulting in decreased vascular resistance(6).

The present study demonstrates that Mg supplementation increases peak and mean power during a WAnT and can enhance recovery by
reducing SBP and improving peak torque in an isokinetic knee extension after maximal short-term exercise. Further research on hyper-
tensive recreational athletes is needed to build on these initial findings.
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