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Migraine involves recurrent, moderate to severe headaches that are associated with
nausea or sensitivity to light or sound. Fifteen per cent of the population suffer from
migraine (Vos, et al. 2012) and despite the available treatments it remains a disabling
condition for many people. Drug treatment recommended to reduce the frequency and
severity of migraine includes divalproex sodium, sodium valproate, topiramate,
metoprolol and timolol, and frovatriptan to prevent menstrual migraine (Silbertstein et
al. 2012). In recent years our understanding of the causes of migraine has advanced
and this has led to better therapies. However, for some people the current treatments
remain inadequate, due to lack of effectiveness or complications. The neurobiological
disorder that causes migraine is still unclear and further research will deliver
improved treatments.

Ongoing research includes basic science studies to understand the cause of migraine
so that ultimately, specific management can target this and migraine can be prevented.
Other research includes clinical trials, which assess the safety and effectiveness of
treatments for patients. Clinical trials can be viewed as experiments that compare a
drug treatment with a placebo, compare different drugs or compare different doses of
the same drug. The results of these trials are analysed by committees of experts, who
use them to develop recommended guidelines for therapies to prevent and treat
migraine.

A wide range of recent research, including basic science experiments and large,
multicentre clinical trials, has shown that a small protein called calcitonin gene-
related peptide (CGRP) plays an important role in migraine. CGRP was discovered
around 30 years ago (Amara et al. 1982) and was found to exist in sensory nerves and
be involved in functions including nociception (pain perception) (Rosenfeld et
al.1983). Very soon after CGRP was first discovered, scientists found that stimulation
of the trigeminal ganglion, which contains the cell bodies of nerves that provide
sensation to most structures of the head, caused these nerves to release CGRP (Mason
et al.1984). The following year it was announced that binding sites for CGRP had
been discovered in the human spinal cord and various parts of the brain, particularly
areas where pain signals are processed (Tschopp et al.1985). At the same time a
different research group published their discovery that CGRP is a potent vasodilator



(Brain et al.1985). By causing small arteries to relax CGRP can increase blood flow
to various regions. This is the source of the redness we see when there is irritation or
trauma to our skin. Damage such as sunburn causes release of CGRP leading to
dilation of blood vessels and increased blood flow to the skin. The CGRP that causes
blood vessels to dilate is released from nerve fibres around blood vessels (McCulloch,
Uddman et al. 1986). As brain blood vessels are pain sensitive it is hypothesised that
CGRP contributes to migraine by causing dilation of blood vessels in the brain or in
the connective tissue surrounding the brain, the meninges.

People with migraine have increased levels of CGRP the blood returning from their
brain (Goadsby, Edvinsson and Ekman 1990) and in their saliva (Bellamy 2006).
They also have increased sensitivity to exposure to CGRP. If CGRP is injected into
the blood of people who are prone to migraine it triggers headache and sometimes
other symptoms, but in people not susceptible to migraine it does not cause symptoms
(Hansen, Hauge et al. 2010). Drug treatments to block CGRP binding sites have been
used in clinical trials and are found to prevent and relieve migraine (Connor, Shapiro
et al. 2009; Hewitt, Aurora et al. 2011).

Further studies need to be undertaken to clarify the actions of drugs that block CGRP
binding sites (CGRP receptor antagonists), so that they can be used safely and
effectively in the management of migraine. So far it appears these drugs do not cause
the cardiovascular side effects that are associated with some other drug treatments for
migraine. However a recent clinical trial using a CGRP receptor antagonist for
prevention of migraine was ceased due to concerns that some patients had high blood
levels of the liver enzyme transaminase (Tepper and Cleves 2009). Further knowledge
about the actions of CGRP and further development of drugs against CGRP receptors
offer promise for treatment of migraine in the future.
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