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Objectives: To investigate the blood pressure lowering effects of inorganic nitrate supplementation in essential hypertension.

Background: The potential of oral inorganic nitrate, via a nitrite intermediate, to act as a pro-drug for the vasodilator molecule nitric oxide has recently been demonstrated in healthy volunteers revealing reductions in blood pressure, amongst other beneficial vascular effects. Whether inorganic nitrate might also provide bioactive nitric oxide in patients with essential hypertension is not known.
Methods: Fifteen grade 1, drug-naive hypertensive subjects (ambulatory blood pressure measurement=140-159 or 90-99mmHg) were studied in an open-label, randomized cross-over design, comparing a single dietary nitrate load (~3.3mmol nitrate in 250ml beetroot juice) to matched water placebo over 24h (clinicaltrials.gov registration-NCT01236872).
Results: Dietary nitrate supplementation caused a sustained elevation of plasma nitrate (peak 6.9+/-1.0-fold increase) and nitrite (peak 1.5+/-0.1-fold increase) concentration (returning to baseline at 24h) vs placebo (p<0.001 for both) associated with significant increases in the levels of plasma cyclic guanosine monophosphate (p<0.05 at 24h). These changes in plasma nitrite concentration were associated with substantial reductions in systolic (peak decrease 11.2+/-2.6mmHg, p<0.001); diastolic blood pressure (7.2+/-1.9mmHg, p<0.001) and pulse wave velocity (0.83+/-0.31m/s, p<0.05) (n=15 for all statistical tests, data represented as mean±standard error).
Conclusions: Our observations clearly demonstrate the efficacy of an oral inorganic nitrate load in elevating plasma nitric oxide levels, with resulting bioactivity over 24h in individuals with essential hypertension and support the concept of dietary nitrate supplementation as an effective, but simple and inexpensive, anti-hypertensive strategy.
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