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ABSTRACT 

Migraine is a chronic neurological disorder resulting in a range of symptom profiles, burden and disability. The pharmacological treatment includes 
preventive and acute strategies. A better understanding of the discovery of novel molecular targets has lead to a growing number of upcoming 
therapeutic proposals by choosing a broad range of pharmaceutical and non-pharmaceutical options. Some new molecules are being investigated as 
possible new therapies and others have already led to the creation of drugs that are currently in clinical trials. This review focuses on the current 
approaches and future scope in the migraine treatment. 
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INTRODUCTION 

Migraine is a familial disorder characterized by recurrent attacks of 
headache widely variable in intensity, frequency and duration. 
Attacks are commonly unilateral and are usually associated with 
anorexia, nausea and vomiting .The term migraine is derived from 
the Greek word hemicranias (Galen about 200AD).1 Migraine 
headaches are a common and painful experience for many young 
adults. They are two and half times more prevalent in women, 
occurring in 6% of all males and 15-17% of females.2 They are more 
likely to strike those aged between 25 and 44. With 90% of migraine 
patients reporting their first attack before age 40 .Migraine 
prevalence is similar in western countries and the USA.3-4 

Migraine prevalence varies by age, sex, ethinic origin, and income. 
Before puberty, migraine prevalence is about 4 %. After puberty, 
prevalence increases more rapidly in girls than boys.The headache 
classification committee of the international headache society (IHS) 
published the classification and diagnostic criteria for headache 
disorders (international headache society, 2004). The terms 
‘common migraine’ and ‘classical migraine’ have been replaced by 
‘migraine without aura ’and ‘migraine with aura’ respectively. 

 Migraine has an enormous impact on society. Recent studies have 
evaluated the indirect and direct costs of migraine. Indirect costs 
include the aggregate effects of migraine on productivity at work 
(paid employment), in performance of household work and in other 
roles. It was estimated that productivity losses due to migraine cost 
American employers 13 billion dollars per years.5 

 Migraine is characterized by episodes of head pain that is often 
throbbing and frequently unilateral and may be severe. In migraine 
without aura (previously known as common migraine) attacks are 
usually associated with nausea, vomiting or sensitivity to light, 
sound or movement and when treated, the attacks typically last 4 to 
72 hrs. A recent survey by world health organization (WHO), rates 
severe migraine, along with quadriplegia, psychosis, and dementia, 
as one of the most disabling chronic disabling chronic disorders. 
This ranking suggests that in the judgment of WHO, a day with 
severe migraine is disabling as a day with quadriplegia.5 

High levels of free fatty acids and an increase in blood lipid levels 
lead to increase in serum lipid level profile and increase in platelet 
agregability. Several factors are responsible for high levels of free 
fatty acids: high dietary fat intake, obesity, insulin resistance, 
vigorous exercise, hunger, consumption of alcohol, coffee and other 
caffeinated beverages, oral contraceptives with high oestrogenic 
activity, smoking and stress.6 

The migraine aura was thought to be cause by cerebral 
vasoconstriction and headache by reactive vasodilation. However, it 
was later established that headache often begins while cortical blood 
flow is reduced thus, headache is not caused by simple reflex 
vasodilation.The immediate precursors of vasodilation are serotonin 
i.e. it is called as low-serotonin syndrome. Plasma serotonin levels 
decrease during increased platelet aggregation, leading to 

vasodilation with accompanying migraine headache.7 Foods high in 
fat are also high in linoleic acid, a precursor of prostaglandins. PGE1 
is one of the most powerful known vasodilators. 

Mechanism of headache probably results from the activation of 
meningeal and bloodvesel nociceptors combined with a change on 
central pain modulation. The trigeminal vascular comlplex is 
strongly implicated in the pathogenesis. The activation of this 
system leads to release of inflammatory mediators like substancep, 
neurokinin and CGRP recently there has been a lot of focus on CGRP 
and its role in migraine. There is definitive role of CGRP in migraine 
and antagonists to CGRP receptors have shown good response in 
migraine therapy. Some other neurotransmitters are also implicated 
in the pathogenesis along with serotonin like dopamine.1 

Acute therapy involves many drugs like acetaminophen aspirin, 
NSAIDS, barbital, caffeineanalgesics, opiods, neuroleptics, 
dihydroergotamine, intranasal therapy, ergotamine tablets, and 
triptans.Preventive therapy involves βblockers, antiserotonin drugs 
like pizotifen, methysergide, calcium channel blockers, serotonin 
specific reuptake inhibitors, MAO inhibitors, anticonvulsants. 

LITERATURE 

Currently, mild migraine attacks are most frequently treated with 
analgesics like NSAIDS. Moderate to severe attacks are treated with 

ergots or specific 5HT1B/D agonists, the so called triptans.8 

The main drawbacks of all current treatment options are latency 
until improvement of headache, incomplete and inconsistent pain 

relief, as well as recurrence of headache. Furthermore, the 

medications exhibit the risk of cardiovascular or intestinal 
sideeffects, therefore, there is much room for improvement of 

abortive migraine treatment.9 Over the last years, neuropeptides and 

their receptors gained much interest as new treatment options since 
various neuropeptides are co-released with classical 

neurotransmitters like glutamate and play important role in 

generation of hyperalgesia and pain.10 Medications for the 

prophylaxis of migraine are available, but such drugs (topiramate) 
cause unwanted effects and only reduce number of attacks without 

suppressing completely. To overcome these drawbacks, novel 

treatment options would be desirable.11 Tremendous amount of 
work is being done in the development of drugs for migraine 

therapy and newer approaches are being investigated on a routine 

basis.  

Rebeck et.al.(1994) have studied the selective 5HT1Dα serotonin 

receptor gene expression in trigeminal ganglia and observed that 

agonists bind selectively to the 5HT1Dα receptor subtype could lead 
to more specific antimigraine therapies with less potential risk of 

complications relating to constriction of vascular smooth muscle. 

The antimigraine drug sumatriptan binds with high affinity to 

5HT1Dα and 5HT1Dβ recognition sites suggesting that its actions 
may be well mediated by one or more receptor subtypes. 12-13 
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Skaer et.al.(1996) proposed that sumatriptan exhibits consistent 
efficacy and is generally well tolerated. Potential adverse effects of 
sumatriptan are transient. However, it is contraindicated in patients 
with history of ischemic heart disease, myocardial infarction, angina, 
or uncontrolled hypertension. There has been no change in 
tachyphylaxis and no change in tolerability profile of sumatriptan 
when used for acute treatment of migraine over several months. 
Moreover, a second dose of sumatriptan will neither prevent 
migraine recurrence nor prove useful if the patient does not respond 
to first dose. Sumatriptan was developed specifically as an 
antimigraine medication based on assumption that serotonin 
receptors located on the cranial vasculature play a critical role in 
mechanisms of migraine attack.14-16 

Harold fisher (1995) proposed the use of intravenous haloperidol 
for the patients with migraine in dose of 5mg following 500 to 
1000cc bolus of normal saline. Headache was completely or 
substantially relieved in 25 to 65 minutes after administration. Side 
effects were minimal. Haloperidol may work by its effects on 5HT 
receptor as well. In addition, it possesses a potent antiemetic effect 
by virtue of its action on central chemo receptors. This effect is a 
useful feature for drugs used in migraine therapy associated with 
low recidivism and less expensive.17-19 

Alexander Mauskop and Jerome Goldstein (1997) proposed that 

development of newer 5HT1D receptor agonists and the route of 

administration being oral is easiest i.e. tablets being ideal method of 

administration. Rectal administration certainly is less use are 
friendly, but there is better absorption. Intranasal administration 

usually is easy, but because of nasal decongestion or nasal 

conditions there  may be variable absorption. Best route is 
subcutaneous route which involves a needle injection but however, 

it is not well tolerated.20-21The newer 5HT1D agonists like 

zolmitriptan, naratriptan, alnitidan, MK-462, BMS-180048 have 
overcomed the drawbacks of sumatriptan like low oral 

bioavailability, significant headache recurrence, and 

contraindication in patients with coronary artery disease. The newer 
5HT1D receptor agonists have little effect on heart rate or blood 

pressure. Sumatriptan does not penetrate the Blood Brain Barrier 

(BBB), but zormitriptan does appear to penetrate the Blood Brain 

Barrier.20 

Magnesium is also found to have a role in control of NMDA 

receptors, which play important role in transmission of pain through 

nervous system. Magnesium plus calcium NMDA receptor prevents 
calcium from entering into the cell. Lowering magnesium 

concentration facilitates activation of NMDA receptor, which allows 

calcium to enter cell and show its effects. It is impractical to treat 
migraine attacks with an intravenous infusion of magnesium sulfate, 

oral magnesium supplementation may be beneficial in a significant 

proportion of patients with frequent migraine. Many available Mg 
preparations are poorly absorbed.22-23 

Macro pappagallo (2003) explained treating migraine with a variety 
of newer antiepileptic drugs(AED’S). The newer AED’S like 
topiramate, levetiracetam have received approval for migraine 
treatment and useful for preventive treatment. Valproic acid has got 
FDA approval in 2002 and topiramate has got FDA approval in 2004 
for the treatment of migraine.24 

Zonisamide is being investigated for the treatment of migraine 
headaches and neuropathic disorders.25 

Stefanjust et.al.(2006) explained the role of neuropeptides in the 
treatment of migraine. Most clinical trails are investigating the role 
of neuropeptide receptor ligands in the treatment of migraine. The 
only new entity showing promise is  olcegepant (BIBN4096BS) a 
potent and selective antagonist of the calcitonin-gene related 
peptide (CGRP) receptor.26 

PeterJ.goads et.al. explained number of targets developed for the 
treatment of migraine like 5HT1F and 5HT1D receptors ,A1 
receptors, nociceptin, vanilloid TRPV1 receptors, anandamide CB1 
receptors including CGRP blockade  are shown to be effective acute 
antimigraine strategy.27 

5HT1Ftarget: The potent specific 5HT1F agonist LY334, 370 was 
developed, to block neurogenic plasma protein extravasation in the 
rat duramatter. LY334,370 was found effective in acute migraine, 
albeit at dose with CNS side effects. No cardiovascular problems 
were seen in these studies.28-30 

5HT1D target: One compound that went to clinical studies 
PNU142633 was ineffective. It was a weak agonist when compared 
to sumatriptan in invitro studies and found poor brain penetration. 
This compound was developed using gorilla receptors.31-33 

Adenosine A1 target: Purine adenosine may have some role in 
nociception. Antinociceptive effects of adenosine are mediated 
through the A1 receptor. It has been shown that two highly selective 
adenosine A1 receptor agonists, GR79236 and GR190178, can 
inhibit trigeminovascular activation, both in trigeminal nucleus and 
by inhibition of the release of CGRP in cranial circulation.34-36 

Nociception-ORL-1 receptors: A novel neurotransmitter referred 
to as opiod receptor like ORL1.The suppression of neurogenic dural 
vasodilation and the cardiovascular effects of nociception are 
reversed by ORL-1 receptor antagonist  [Nphe 1]N/OFQ-(1-13)-NH2 

.37 

Vanilloid receptors: Vasodilation was being inhibited by TPRV1 
antagonist capsazepine to a modest degree. Civamide in intranasal 
route was able to provide headache relief in 55% of patients at 2hrs 
(Diamond et.al.2000).39-39 

Anandamide receptors: Akerman et.al. have shown that 
anandamide dural vasodilator effect was attenuated by specific 
TPRV1 receptor antagonist capsazepine . 

CGRP target: Local micro iontophoresis of CGRP receptor 
antagonist BIBN4096BS inhibit trigeminocervical neurons .The 
major challenge for acceptance of BIBN4096BS as an anti-migraine 
treatment is its intravenous administration. Searching for a more 
suitable administered formulation, Williams et al. identified 10 
different benzodiazepinones as CGRP antagonists with different 
affinities for the human CGRP receptor. Among these, 
benzodiazepinone piperindinyldihydroquinazoline had the higher 
affinity. The anti-migraine properties have need to be studied 
thoroughly although it has been shown to be orally bioavailable in 
rats.40-41 

Carh G.H.Dahlof et.al.(2004) compared patient preference for 
zolmitriptan nasal spray to their current acute therapies for 
migraine and evaluated efficacy of zolmitriptan nasal spray.42 

Ho.et.al(2008) studied and found the oral CGRP receptor antagonist 
Telcagepant for acute migraine treatment in a randomized , double 
blind, parallel group trial with a two stage, adaptive dose ranging 
25-600 mg. 300mg dose was most promising. The proportion of 
patients experiencing pain relief at 2 hrs was 68.1%. PhaseIII trials 
are positive with results similar to those with zolmitriptan (5mg) 
and adverse effects profile lower than zolmitriptan.43-44 

Steven J.siegelet.al(2007) have done studies on iontophoretic patch 
for optimal transdermal delivery of sumatriptan which uses an 
electric current to propel sumatriptan across intact skin and into 
underlying tissue . Unique prototype iontophoretic sumatriptan 
patch conditions were compared to 6mg subcutaneous injection and 
an oral 50mg tablet of sumatriptan succinate. They proposed that it 
may be possible to maintain therapeutically appropriate steady state 
drug levels for longer intervals than those with either 50mg oral or 
6mg injectable formulations.45 

Amjad alhalaweh et.al developed zolmitriptan chitosan 
microparticles by spray drying for nasal delivery i.e mucoadhesive 
dry powders in combination with natural polymer chitosan and 
succeded with a narrow particle size range and high drug loading.46 

 Goadsby PJ et.al. found that intensive running acts on blood vessels 
and thus eliminates the pain on the microlevel. This observation 
might be connected to the human hormonal system, since the 
migraine itself is connected to the human hormonal system, if one 
eliminates the trigger factors such as emotional stress changes in 
sleep patterns ,skipping meals etc. The migraine attack appears 

http://www.answers.com/topic/migraine
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quite regular. Therefore, migraine is probably connected to the 
internal human biological clock. The migraine attack begins 
probably when concentration of certain harmones passes through 
their minimal or maximal and running can lead to increase or 
decrease of this level so, 2-3 km of running eliminates the headache 
completely.47Antimigraine drugs applicable using NDDS have been 
approached using fast mouth dissolving tablet for formulation of 
drugs like DHE mesylate , ergotamine tartarate, methysergide 
maleate, pizotifen maleate, and sumatriptan succinate.48 

RECENT DEVELOPMENTS IN PREVENTIVE THERAPY 

Cortical spreading depression (CSD) inhibitors similar to the 
available preventive agents, tonabersat, a novel potential preventive 
agent that has recently been investigated in three Phase II studies, 
also inhibits CSD. In addition ,it reduces CSD –induced NO release 
and trigeminovascular response was found.49-50 

Neuromodulation : Neuromodulatory approaches are currently 
focused on stimulation of the greater occipital nerve (GON). In case 
of GON stimulation, the targeted synapse and neurons are located in 
the trigeminocervical complex and receive convergent input from 
the GON as well as from the trigeminal nerve. Moreover, functional 
imaging studies have shown that central processing of migraine pain 
signals in the thalamus could be modified by GON stimulation.51 

Botulinum toxin typeA: Experimental studies showed anti-
nociceptive properties in some standard models such as rats with 
formalin-induced pain which provided the rationale for its 
development in headache prevention. Accordingly, a recent meta-
analysis of these studies concluded that BTA is not significantly 
better than placebo for the preventive treatment of episodic 
migraine. With regard to chronic daily headaches, two large studies 
have been reported, and both were negative on the primary 
endpoint of headache days. Recently, two PhaseIII studies of BTA in 
chronic migraine have been completed (PhaseII research evaluating 
migraine prophylaxis therapy) with botulinum toxin typeA 
(PREEMPT1) in North America and PREEMPT2 in NA and Europe. A 
pooled analysis of data from PREEMPT1 and PREEMPT2 also 
showed a significant benefit of BTA over placebo with regard to 
headache days and headache episodes. 52-53 
Patent foramen ovale closure: An epidemiological relation seems 
to exist between patent foramen ovale and migraine with aura, but 
not migraine without aura. Open label studies suggest that PFO 
closure could cure or substantially improve migraine.54-55 

Recently, a study suggested that acupuncture might also be useful 
for the treatment of acute migraine attacks, however, the absolute 
treatment effect was small and it is questionable whether this can be 
considered clinically relevant.56 

Nanoemulsion of antimigraine durgs: 

RS Bhanushali et.al. developed intranasal and gel formulations for 
rizatriptan benzoate for prolonged action . Nanoemulsion 
formulations were prepared by constructing pseudo-ternary phase 
diagrams using lipophilic and hydrophilic surfactants and water and 
found that brain targeting through intranasal delivery has a 
potential for treatment of migraine. 57  A new way to treat migraine 
attacks with aura is by single-pulse transcranial magnetic 
stimulation. Lipton et.al. reported on the use of a handheld device 
that delivers two pulses of transcranial magnetic stimulation(TMS) 
to treat migraine in the aura phase. The results of this study are 
important for two reasons: They show that TMS is effective for pain 
relief in patients with migraine with aura and support the current 
theory underlying the pathogenesis of migraine with aura. Cortical 
spreading depression has long been thought of as the physiological 
equivalent to migraine with aura, and this concept is supported by 
functional imaging studies. The use of TMS could be a major step 
forward in the treatment of migraine with aura, particularly in 
patients in whom presently available drug treatment is ineffective , 
poorly tolerant or contraindicated.58 

There has been tremendous development in the administration of 
antimigraine drugs in different dosage forms like transdermal 
patches, oral inhalers of dihydroergotamine, nasal sprays. Some of 
the future approaches include sodium channel blockers(lacosamide, 

a slow sodium channel blocker),novel antiepileptics, GABA 
enhancers and analog, 5HT-2A and 5HT7antagonists, Brain – 
derived neutrophic factor (BDNF) modulators, Orexin-melatonin 
pathway modulators, Dopamine antagonists by oral inhalation 
(prochlorperazine and loxapine), potassium current modulators, 
sigma receptor agonists(Dextromethorphan and others), COX-3 
inhibitors (dipyrone in Brazil),Peripheral cannabinoid agonists(CB1-
dronabinol),New 5HT1B/1D agonists, Astrocytic calcium wave 
inhibitors.59 

DISCUSSION 

Although many of the drugs presented in the article provide 
effective migraine relief, they may not completely be termed or 
qualified as candidates for an ideal antimigraine medication. Most of 
the current prophylactic agents have not been studied in 
randomized controlled trials with an acceptable number of subjects. 
Although effective, most of the current options for acute therapy do 
not offer consistent and fast pain-free endpoints in all patients. 
Acting simultaneously in different pathophysiologic mechanisms of 
a migraine attack, such as inflammation and “low serotonin” is an 
attractive goal.60 

The major and necessary goal is targeting on the actions of specific 
and different neurotransmitter systems by combining 
pharmacologic agents. Currently by a single agent, multimodal 
pharmacotherapy cannot be provided, since migraine is 
multifactorial disease. To improve the evidence base of the current 
approaches, a lot of work remains to be done, particularly in the 
management of chronic migraine, and elucidation of their 
mechanisms since effective treatment is possible in most of the 
patients. The mainstay of migraine treatment is still medical 
therapy, but migraine is a complex disorder for which patient 
preferences have to be taken into account.To improve patient 
satisfaction and to reduce the disease burden non-pharmacological 
treatments can certainly help .An individualized approach to 
migraine management is thus warranted and will be appreciated by 
the patient. Future pharmacological developments for the treatment 
of acute migraine attacks, such as new triptan formulations, non-
vasoconstrictor CGRP antagonists, and 5HT1F agonists, show hope 
in further improvement  of therapeutic efficacy in helping severely 
affected patients.  
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