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Abstract
Sildenafil citrate is a potent vasodilatation agent to treat male erectile dysfunction and
pulmonary hypertension. Among its adverse effects, headache and migraine attack have been
widely reported. Here we focus on the effect of sildenafil, a selective inhibitor of CGMP
hydrolyzing phosphodiesterase-5 (PDE-5), on headache induction. PDEs are large families of
enzyme that break down cyclic nucleotides CGMP. When PDEs are inhibited, the levels of CGMP
increase within vascular smooth muscle cells resulting in relaxation and vasodilatation in
peripheral and cerebral vessels. This mechanism leads to headache. Many methods have been
tried to treat headache including a pharmacological and non- pharmacological managements. In
this paper, we hypothesize that ergotamine can be used to reduce the headache and migraine
attack induced by sildenafil. Undoubtedly, the most important and conspicuous
pharmacological effect of ergotamine is its vasoconstrictor action. This mechanism of ergot is in
contrast with vasodilator action of sildenafil that can remit headache and migraine attack.
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Introduction
Human experimental migraine model has
been useful in suggesting novel anti-migraine
pharmacological target (1,2) and in the analysis
of signaling pathways involved in the induction
of the headache and migraine response (3,4).
The nitric oxide (NO) hypothesis of migraine
that is well-established (3) and studies in
healthy volunteers and migraine patients with

highly selective inhibitor of phosphodiesterase
type 5 (PDE-5) sildenafil (4,5) have
demonstrated
that
cyclic
guanosine
monophosphate (cGMP) is a likely mediator of
headache responses elicited by NO. Sildenafil
citrate is an inhibitor cGMP specific PDE-5 in
smooth muscles where PDE-5 is responsible for
degradation of cGMP. Sildenafil citrate increase
cGMP within vascular smooth muscle cells,
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resulting in relaxation and vasodilatation.
Headache has been noted as a side effect of
sildenafil in clinical trials with a prevalence of
about 11 to 16 percent. Recent experimental
studies have shown that in young persons,
especially females, the side effect occurs in
most of subjects. It also has been proven that in
migraine patients sildenafil usually induces a
migraine attack. Migraine sufferers should be
Fig. 1

warned of this side effect (6).
Hypotheses
In this paper we hypothesize that
ergotamine can be used to remit headache and
migraine attacks induced by sildenafil. The
treatment which we considered can reduce this
complication of sildenafil. An overview of the
concept is presented in Figure 1.

Algorithm of ergotamine effect on headache and migraine attack induced by sildenafil

provided in Figure 1.

Results and discussion
Data from homodynamic studies show that
increasing the doses of sildenafil is associated
with increased plasma cGMP levels (7). The
physiological actions of cGMP are limited to
their area of synthesis by their hydrolysis to
GMP by cyclic nucleotide phosphodiesterases
(PDE) or by their export from the cell. From 11
reported PDE isozymes, PDE5 is considered to
be the most active cGMP-hydrolyzing PDE in

smooth muscle (8). PDE5 has a high affinity for
cGMP [a second messenger whose bioactivity is
triggered by NO] and is selectively inhibited by
compounds such as sildenafil (9, 10). The
mentioned mechanism leads to smooth muscle
relaxation
and
cerebral
vasodilatation.
Headaches and other symptoms due to
vasodilation were the most commonly reported
adverse effects of sildenafil treatment. The
consequences after applying single oral doses

Copyright © Australian International Academic Centre, Australia

37 | P a g e

Review

Advances in Bioscience & Clinical Medicine

of sildenafil of 25-100 mg were moderate (11,
12). There are several methods for treatment
of headache and migraine attacks. In this
paper, we propose Ergotamine as a treatment
of headache and migraine attack induced by
sildenafil. Ergotamine is one of several peptide
alkaloids isolated from ergot. As described in
the classic studies (13), ergot alkaloids were the
first adrenergic blocking agents discovered.
They have complex multiple effects on smooth
muscle, blood vessels and neurons, acting as
partial agonists or antagonists at alpha
adrenergic, serotonergic (5-HT1 receptor) and
dopaminergic receptors. Ergotamine has been
used for many years as a vasoconstrictor to
suppress vascular headaches, especially to
abort acute migraine headache with or without

aura (14)
Consequence of hypotheses
Successful treatment of headache induced
by sildenafil is based on the vasoconstrictor
mechanism of ergotamine in cerebral vessels. If
this hypothesizes proves to be correct, we
expect that ergotamine could relief the
sildenafil-induced headache.
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