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Should melatonin be used to lower blood pressure?
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mbulatory blood pressure monitoring in

normotensive and hypertensive subjects
demonstrates a dipping blood pressure (BP)
circadian pattern with a 10% decrease in BP
readings at night. Some patients demonstrate
a decrease of <10% (non-dipping) or even
an increase in BP at night (reverse dipping).!
The diurnal BP pattern is an important
factor in determining cardiovascular (CV)
complications in hypertensive patients. An
impaired nocturnal BP fall is associated with
a high risk of developing target organ
damage and CV morbid events.> A non-
dipping pattern is observed in the elderly
and in individuals with diabetes, sleep
apnea syndrome, metabolic syndrome,
orthostatic hypotension or several forms of
secondary hypertension.> The mechanism
responsible for the reduction in BP during
sleep and the pathophysiological mechanism
underlying a lack of this nocturnal fall
remain unclear.

Melatonin is a hormone that is normally
secreted by the pineal gland at night. It serves
as the signal of darkness in humans and, as
such, has a pivotal role in the physiological
regulation of circadian rhythms, including
sleep.* Evidence from the past 10 years
suggests that melatonin may influence the
CV  system in humans.* Furthermore,
exogenous melatonin has been shown to
induce several hemodynamic effects in
healthy men and women.’

It has been suggested that melatonin may
have a role in the circadian rhythm of BP®
The study by Obayashi et al” in this issue
supports the hypothesis that a low nocturnal
melatonin level is associated with a non-
dipping pattern. The authors showed that
non dippers have lower urinary nocturnal
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excretion of the main melatonin metabolite,
6-sulfatoxymelatonin ~ (urinary melatonin
excretion, UME), than do dippers.
Unfortunately, the authors did not collect
urine during the day time and therefore did
not test for a lack of nocturnal increase in
urinary UME in non dippers. The authors
also did not evaluate the patients for
secondary hypertension and did not exclude
sleep apnea and orthostatic hypotension, all
of which could explain non-dipping.
Nevertheless, the observation of a low UME
level during the night time in non dippers is
solid and extends previously reported
results.® It is noteworthy that a low
nocturnal UME level did not affect sleep
quality. Thus, sleep disturbances cannot
explain the non-dipping BP pattern. These
findings support previous observations and
suggest  that  diminished  melatonin
production at night, together with normal
day time production, has a role in the
pathogenesis of non-dipping BP patterns.®
The role of melatonin in the pathogenesis
of hypertension has also been shown in
several animal models of hypertension.?

If indeed melatonin deficiency has a role in
the pathogenesis of nocturnal hypertension,
then melatonin administration may lower BP
at night. Several studies have evaluated the
effects of melatonin on nocturnal BP>° The
results were not consistent: in some studies,
melatonin reduced nocturnal BP, whereas in
others it did not reduce nocturnal BP or even
increased it. Not all studies used the same
melatonin  formulation: ~ some  used
controlled-release (CR) formulations, and
others used fast-release (FR) formulations.
We recently analyzed the data from all of
these studies and found that the addition of
CR melatonin to antihypertensive therapy is
effective and safe in ameliorating nocturnal
hypertension, whereas FR melatonin is in-
effective. Melatonin is rapidly metabolized,
with an elimination half-life of between 40

and 50 min.!® Following oral administration
of exogenous FR melatonin, peak plasma
levels are reached at 20-30min, are then
maintained for 90min and rapidly decline
afterwards.!® FR melatonin formulations are
thus unable to provide melatonin for the
second half of the night. CR formulations
circumvent the fast clearance of the hormone
and provide circulating melatonin profiles
that more closely match the normal
physiological release. Therefore, for exoge-
nous melatonin to be present during the later
part of the night, it must be administered via
a controlled-release preparation or at very
high doses.

Melatonin may lower nocturnal BP via
several mechanisms (Figure 1). Vascular mel-
atoninergic receptors have been identified and
have been shown to be functionally linked
with the vasoconstrictor or vasodilator effects
of melatonin.” Other neurohormonal proper-
ties of melatonin such as sympathetic
inhibition could also contribute to its
cardioprotective effects.” Impaired nocturnal
sympathetic  suppression with  sustained
adrenergic activity during sleep has been
reported in  patients with  nocturnal
hypertension (non dippers).’> Administration
of melatonin may therefore contribute to the
nocturnal suppression of the sympathetic
nervous system. The reduction in the activity
of the oxidative enzyme myeloperoxidase by
melatonin  may also contribute to the
vasoprotective and BP-lowering effects of
melatonin.> Melatonin may also directly
dilate peripheral arteries,” thereby reducing
peripheral resistance and leading to nocturnal
BP fall. Moreover, melatonin has been shown
to stimulate the release of tissue factor
pathway inhibitor from the vascular endo-
thelium, which may suppress thrombosis and
arterial restenosis.”

It seems logical that melatonin should be
considered as a pharmacological agent to
control BP in non dippers and in individuals
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Figure 1 Circadian pattern of BP and melatonin and the possible mechanisms by which melatonin
lowers BP. MPO, myeloperoxidase; TFPI, tissue factor pathway inhibitor.

with uncontrolled hypertension, especially in
conjunction with conventional antihyperten-
sive agents.
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