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Impaired xanthine oxidoreductase (XOR)-mediated
nitrite reductase activity possibly involved in the lack
of antihypertensive effects of XOR inhibitors

Hypertension Research (2017) 40, 301; doi:10.1038/hr.2016.138; published online 13 October 2016

We read with interest the article by Kohagura
et al.1 recently published in Hypertension
Research about a historical cohort study
among hypertensive patients with hyperuri-
cemia who had recently started treatment
with xanthine oxidoreductase (XOR) inhibi-
tors. Enhanced formation of superoxide
anion by XOR increases tissue concentrations
of this free radical and other reactive oxygen
species, thereby contributing to nitroso-redox
imbalance in cardiovascular diseases,
including hypertension.2 Indeed, increased
vascular XOR activity or expression has been
shown in different experimental models of
hypertension.3–5 However, in the present
study, Kohagura et al.1 found no significant
changes in blood pressure after treatment
with XOR inhibitors. The investigators have
suggested that these findings could be
explained by the fact that the measurements
obtained in the clinic may not be adequate to
detect small changes in blood pressure in
patients with controlled hypertension by
using medications. We would like to add a
different hypothesis to explain the lack of
significant reduction in blood pressure after
the treatment with XOR inhibitors.
In addition to its prooxidant activity,

current evidence shows that XOR can convert
nitrite anion into nitric oxide (NO),
thus contributing to the beneficial effects
of this vasodilator, particularly under certain
circumstances.6 This property is very impor-
tant, given that nitrate and nitrite are now

considered as major sources of NO indepen-
dent of enzymatic formation, constituting a
complementary pathway known as the
nitrate–nitrite–NO pathway.6 Importantly,
diet represents the second major source of
nitrite and nitrate in mammals.6 Dietary
nitrate enters the circulation and is secreted
into the oral cavity, where it is reduced to
nitrite by oral commensal bacteria. Swallowed
nitrite reaches the stomach and it is converted
to NO and other bioactive nitrogen species
under the acidic conditions of the gastric
cavity.6 Nitrite is also absorbed from the
intestine into the circulation and reduced to
NO in blood and tissues by enzymes with
nitrite reductase activity, including XOR.6

Indeed, it has been shown that vascular
XOR contributes to the vasodilatory and
hypotensive effects of nitrite in experimental
models of hypertension and the use of XOR
inhibitors can cancel this effect.4,5

Taking into account all these recent
findings, it is possible that the use of
allopurinol or febuxostat in this discussed
article may have impaired nitrite-derived
NO formation by XOR, thus preventing the
antihypertensive effects of dietary nitrite and
nitrate. Therefore, despite the very relevant
findings regarding XOR inhibition on renal
function, the nitrite reductase activity of
XOR leading to NO production may be a
protective antihypertensive mechanism that is
lost with the use of XOR inhibitors.
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