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Abstract: A migraine is not “just a headache”. It is a neurological condition, which can be very distressing and
disabling. Generally it is a one-sided throbbing or pulsating headache that is at least moderately intense and can be
aggravated by physical activity. It is quite often associated with nausea and vomiting, as well as increased sensitivity to
light, sound and even due to different types of smell. Research is continuing, but at present, we do not know what
causes a migraine, there is no clear diagnostic test and, as yet, there is no cure. However, there are many ways to help
manage the condition and lessen its impact - ultimately reducing the disruption caused to everyday life. It affects more
than 10% of the general population. Regardless of recent progress in drug therapy for preventing and treating
migraine remains unsatisfactory for many patients. One problem that slows the development of new therapeutic
approaches is the limited understanding of migraine neurobiology. This article reviews current understanding of the
mechanisms underlying migraine and approaches to treating it.
INTRODUCTION
Headache disorders, characterized by a recurrent
headache, are among the most common disorders of the
nervous system. A headache itself is a painful and
disabling feature of a small number of primary headache
disorders, namely migraine, tension-type headache, and
cluster headache.[1] Not all headaches represent migraines
that also mean migraine is not the only condition that can
cause severe and debilitating headaches. For example,
cluster headaches are very severe headaches that affect
one side of the head in a recurrent manner (occurring in a
"cluster" over time). The pain is sometimes described as
"drilling," and can be worse than migraine pain in some
cases. Cluster headaches are less common than a
migraine.
Tension headaches are a more common cause of a
headache. These occur due to contraction of the muscles
of the scalp, face, and neck.[2]
Amongst these, the migraine headache is ubiquitous,
prevailing, disabling and essentially treatable, but still
under-estimated and under-treated.[3] Migraines affect
around one in 10 people. They are three times more
common in females and tend to affect young people who
are otherwise healthy. Most people who get migraines
will have a family member with the same problem. A
migraine is a common neurological disorder that is caused
by the stimulation of a mechanism in the brain that leads
to release of pain-producing inflammatory substances
around the nerves and blood vessels of the head. This
disorder usually begins at puberty and mostly affects
people aged from 35 to 45 years. Migraine headaches are
more common in women, with a ratio of 2:1, due to
hormonal factors. (World Health Organization 2016.)
Women have more frequent and more severe attacks than
men and three times as many women and men are
affected. There are differences in migraine prevalence in
different countries.[4] Ravishankar in his study from an
urban headache clinic in India found that 47% of patients

were found to have migraine without aura and only 4%
had migraine with aura; Indian data for the incidence of
migraine with aura seem to be lower when compared with
data from other parts of the world . It is the most frequent
cause of a headache in children and adolescents. The
study of a migraine in the pediatric population is critical
because of its burden on children and their families and
the diagnostic and therapeutic difficulties determined by
varying phenotype and possible differential diagnosis.[5]
People with migraines report experiencing symptoms
such as nausea, vomiting, unilateral head pain, pulsating
or throbbing pain, photophobia, phonophobia, blurring of
vision, presence of shimmering lights, circles, other
shapes, or colors before the eyes, and the presence of
numbness of lips, tongue, fingers, legs before the start of
the headache.[5-8]
If anyone have two or more of the following symptoms
during an attack, it is probable that person is suffering
from a migraine. Symptoms includes;


Intense throbbing headache, often on one side of
the head only;



Nausea and/or vomiting. You may also experience
diarrhea;



Increased sensitivity to light, sound, and/or smells;



Neurological symptoms that include visual
disturbances such as blind spots, distorted vision,
flashing lights or zigzag patterns;



Other common aura symptoms you may
experience include: tingling or pins and needles in
the limbs, an inability to concentrate, confusion,
difficulty in speaking, paralysis or loss of
consciousness (in very rare cases).[9-12]

These above mentioned symptoms often called ‘aura',
these can occur before the attack happens lasting from
about a few minutes up to an hour. Despite of so many
symptom this is usually experienced by about 20 -30% of
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people. A migraine with aura was previously known as a
classical migraine. The symptoms of a migraine and the
way it affect human health can vary from person to
person. Migraine attacks may differ in their frequency,
duration, and severity, although, normally they last
between 4 and 72 hours, and most people are symptomfree between attack.[13-16]
ETIOLOGY:
The headaches usually are associated with sensitivity to
sound, light, and smells. Some people have symptoms
of nausea or vomiting. This type of headache often
involves only one side of the head, but in some cases,
patients may experience pain bilaterally or on both
sides.[17] The pain of a migraine is often described as
throbbing or pounding and it may be made worse with
physical exertion. Not all headaches represent migraines,
and migraine is not the only condition that can cause
severe and debilitating headaches. For example, cluster
headaches are very severe headaches that affect one side
of the head in a recurrent manner (occurring in a "cluster"
over time).[18] The pain is sometimes described as
"drilling," and can be worse than migraine pain in some
cases. Cluster headaches are less common than migraine.
Tension headaches are a more common cause of
headache. These occur due to contraction of the muscles
of the scalp, face, and neck.
PATHOPHYSIOLOGY:
It is a neurovascular event that appears in people with a
genetically susceptible sensitive nervous system. A
migraine is a complex disorder with polygenic inheritance
and a strong environmental component. There are many
theories that discuss the causes of a migraine.[19] The
cortical spreading depression (CSD) theory suggests that
a migraine is a disease of the brain such as angina is a
disease of the heart. Disruption of normal brain
functioning is believed to be the underlying cause of the
migraine pain and aura. Another theory is the vascular
theory which suggests that migraines result from the
widening of blood vessels surrounding the brain.[20-22]
Recent finding postulates that the development of a
migraine headache depends on the activation of
nociceptive sensory afferent fibers of the ophthalmic
division of the trigeminal nerve. In different animal
models, including non-human primates, activation of the
meningeal trigeminovascular neuropeptides that are
released by trigeminal ganglion stimulation produce
vasodilation of the meningeal vessels (mainly due to
calcitonin gene-related peptide, CGRP), plasma
extravasation and mast cell degranulation with a secretion
of other proinflammatory substances in the dura
(neurogenic inflammation). Trigeminal nerve activation
also leads to vasodilation of meningeal blood vessels
through activation of a parasympathetic reflex at the level
of the superior salivatory nucleus.[23-26]

CGRP that is found in both the external and internal
jugular blood during migraine attacks and its return to
normal levels after treatment with sumatriptan and
subsequent headache relief. The two main open issues in
the neurobiology of a migraine headache are, first, the
primary cause of a migraine headache-that is, the
mechanism of activation of the TGVs and, second, the
mechanism of pain generation after activation of the
TGVs.[27-29] It is now generally recognized that the
primary cause of a migraine headache lies in the brain,
but its cellular and molecular mechanisms remain largely
unknown. While the precise cause of migraines remains
unknown, a number of potential migraine triggers (habits
or conditions associated with the onset of a migraine)
have been identified. Each migraine sufferer has his or
her individual triggers. Many migraines in women are
triggered by hormonal changes such as those experienced
during menstruation and pregnancy. Up to 50% of women
can suffer from a migraine related to menstruation.
Migraines tend to intensify during puberty and disappear
during menopause.[30]
Migraines mainly triggered by


Diet (foods such as cheese, coffee, tea, alcoholic
beverages or nuts)



Strong odors such as perfumes



Bright lights



Loud noises



Changes in the weather



Stress



Sleeping more or less than usual



Certain medications

The five stages of an attack
Although not all migraines follow the same pattern, there
generally tend to be five phases of a migraine attack:
a.

The prodrome (warning) stage: Signs, such as
mood changes, tiredness, an unusual hunger or
thirst can happen up to 48 hours before an attack.

b.

The aura: This part of the attack can last up to an
hour and usually precedes the headache.
Symptoms may include visual disturbances, pins
and needles, confusion etc.

c.

The main stage of the attack: A headache will
often be present along with other symptoms, such
as nausea and / or vomiting and can last between 4
and 72 hours.
Resolution / postdrome stage: The pain gradually
eases or may disappear, but feelings of lethargy or
being ‘washed-out’ may remain.

d.

Evidence that activation of the TGVs occurs in humans
during a migraine is provided by the increased level of
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Recovery stage: It can take a few days to fully
recover, or for the more lucky ones, recovery can
be surprisingly quick.[31-33]

Subtypes and Subforms of Migraine:

d)

Aggravation by or causing avoidance of
routine physical activity (eg, walking or
climbing stairs)

D. During headache at least one of the following:

i.

Migraine without aura

a.

Nausea and/or vomiting

ii.

Migraine with aura

b.

Photophobia and phonophobia



Typical aura with migraine headache



Typical aura with nonmigraine headache



Typical aura without headache



Familial hemiplegic migraine



Sporadic hemiplegic migraine



Basilar-type migraine

E. Not attributed to another disorder
ii. Typical aura with migraine headache:
A. At least two attacks fulfilling criteria B-D
B. Aura consisting of at least one of the following,
but no motor weakness:
a.

Fully reversible visual symptoms including
positive features (eg, flickering lights,
spots, or lines) and/or negative features (ie,
loss of vision)

b.

Fully reversible sensory symptoms
including positive features (ie, pins and
needles) and/or negative features (ie,
numbness)

c.

Fully
reversible
disturbance

Childhood periodic syndromes that are commonly
precursors of migraine:
 Cyclical vomiting
 Abdominal migraine
 Benign paroxysmal vertigo of childhood
Retinal migraine Complications of migraine:
 Chronic migraine
 Status migrainosus
 Persistent aura without infarction

a.

Homonymous visual symptoms
unilateral sensory symptoms

b.

At least one aura symptom developing
gradually over ≥5 minutes and/or different
aura symptoms occurring in succession over
≥5 minutes

c.

Each symptom lasting ≥5 and ≤60 minutes

Probable migraine:


Probable migraine without aura



Probable migraine with aura



Probable chronic migraine

Criteria for Diagnosing Migraine:
i.

speech

C. At least two of the following:

 Migrainous infarction
 Migraine-triggered seizure

dysphasic

and/or

D. Headache fulfilling criteria B-D for migraine
without aura begins during the aura or within 60
minutes

Migraine without aura:
A. At least five attacks fulfilling criteria B-D
B. Headache attacks lasting four to 72 hours
(untreated or unsuccessfully treated)
C. Headache has at least two of the following
characteristics:
a)

Unilateral location

b)

Pulsating quality

c)

Moderate or severe pain intensity

E. Not attributed to another disorder
Typical asura without headache is the same as typical
aura with migraine headache, except that criterion D is
replaced by “Headache does not occur during aura nor
follow aura within 60 minutes.”[34-39]
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TREATMENT:

Treatment with botulinum toxin type A that is
recommended above should be stopped in people whose
condition:
 is not adequately responding to treatment (defined as
less than a 30% reduction in headache days per
month after two treatment cycles) or
 has changed to episodic migraine (defined as fewer
than 15 headache days per month) for three
consecutive months.

Fig. 1: Treatment Flow Chart
With the note of concerning with treatment taking into
account about the person's preference, comorbidities, risk
of adverse events and the impact of the headache on their
quality of life. Offer topiramate or propranolol for the
prophylactic treatment of migraine according to the
person's preference, comorbidities and risk of adverse
events. Advise women and girls of child bearing potential
that topiramate is associated with a risk of fetal
malformations and can impair the effectiveness of
hormonal contraceptives. Ensure they are offered suitable
contraception if needed. In some case consider
amitriptyline for the prophylactic treatment of migraine
according to the person's preference, comorbidities and
risk of adverse events. Do not offer gabapentin for the
prophylactic treatment of migraine.[39]
If both topiramate and propranolol are unsuitable or
ineffective, consider a course of up to 10 sessions of
acupuncture over 5–8 weeks according to the person's
preference, comorbidities and risk of adverse events. For
people who are already having treatment with another
form of prophylaxis and whose migraine is well
controlled, continue the current treatment as required.
Review the need for continuing migraine prophylaxis 6
months after the start of prophylactic treatment. Advise
people with migraine that riboflavin (400 mg3 once a
day) may be effective in reducing migraine frequency and
intensity for some people.[40]
Botulinum toxin type A:
The following recommendations are from NICE
technology appraisal guidance on botulinum toxin type A
for the prevention of headaches in adults with chronic
migraine.
Botulinum toxin type A is recommended as an option for
the prophylaxis of headaches in adults with chronic
migraine (defined as headaches on at least 15 days per
month of which at least 8 days are with migraine):
 that has not responded to at least three prior
pharmacological prophylaxis therapies and
 whose condition is appropriately managed for
medication overuse.

People currently receiving botulinum toxin type A that is
not recommended above should have the option to
continue treatment until they and their clinician consider
it appropriate to stop.
NICE has produced information for the public explaining
its guidance on botulinum toxin type A to prevent chronic
migraine headaches.[41-49]
Interventional procedures:
NICE has published guidance on the following
procedures with special arrangements for clinical
governance, consent and audit or research:
 transcutaneous electrical stimulation of the
supraorbital nerve for treating and preventing
migraine
 transcutaneous stimulation of the cervical branch of
the vagus nerve for cluster headache and migraine
 transcranial magnetic stimulation for treating and
preventing migraine
 occipital nerve stimulation for intractable chronic
migraine
 percutaneous closure of patent foramen ovale for
recurrent migraine.[47-49]
A. ACUTE TREATMENT:
Offer combination therapy with an oral triptan and an
NSAID, or an oral triptan and paracetamol, for the acute
treatment of migraine, taking into account the person's
preference, comorbidities and risk of adverse events. For
people aged 12–17 years consider a nasal triptan in
preference to an oral triptan.[50-52]
For people who prefer to take only one drug, consider
monotherapy with an oral triptan, NSAID, Aspirin (900
mg) or paracetamol for the acute treatment of migraine,
taking into account the person's preference, comorbidities
and risk of adverse events.
When prescribing a triptan, start with the one with the
lowest acquisition cost; if this is consistently ineffective,
try one or more alternative triptans.
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Consider an anti-emetic in addition to other acute
treatment for migraine even in the absence of nausea and
vomiting.[53]
Do not offer ergots or opioids for the acute treatment of
migraine.
For people in whom oral preparations (or nasal
preparations in young people aged 12–17 years) for the
acute treatment of migraine are ineffective or not
tolerated:
 offer a non-oral preparation of metoclopramide or
prochlorperazine and
 consider adding a non-oral NSAID or triptan if these
have not been tried.[54-56]
Interventional procedures:
NICE has published guidance on the following
procedures with special arrangements for clinical
governance, consent and audit or research:
 transcutaneous electrical stimulation of the
supraorbital nerve for treating and preventing
migraine
 transcutaneous stimulation of the cervical branch of
the vagus nerve for cluster headache and migraine
 transcranial magnetic stimulation for treating and
preventing migraine.[57-58]
B. SPECIAL CONCIDERATION FOR WOMEN
AND GIRLS WITH MIGRANE:

CONCLUSION:
The recommendations in this review represent the view of
NICE, arrived at after careful consideration of the
evidence available. When exercising their judgement,
professionals and practitioners are expected to take this
guideline fully into account, alongside the individual
needs, preferences and values of their patients or the
people using their service. It is not mandatory to apply the
recommendations, and the guideline does not override the
responsibility to make decisions appropriate to the
circumstances of the individual, in consultation with them
and their families and carers or guardian. Local
commissioners and providers of healthcare have a
responsibility to enable the guideline to be applied when
individual professionals and people using services wish to
use it. They should do so in the context of local and
national priorities for funding and developing services,
and in light of their duties to have due regard to the need
to eliminate unlawful discrimination, to advance equality
of opportunity and to reduce health inequalities. Nothing
in this guideline should be interpreted in a way that would
be inconsistent with complying with those duties.
Commissioners and providers have a responsibility to
promote an environmentally sustainable health and care
system and should assess and reduce the environmental
impact of implementing NICE recommendations
wherever possible.
REFERENCES:
1.

Menstrual-related migraine:
For women and girls with predictable menstrual-related
migraine that does not respond adequately to standard
acute treatment, consider treatment with frovatriptan (2.5
mg twice a day) or zolmitriptan (2.5 mg twice or three
times a day) on the days migraine is expected.[59]

2.

3.

Combined hormonal contraceptive use:
Do not routinely offer combined hormonal contraceptives
for contraception to women and girls who have migraine
with aura.[60]

4.

5.
Treatment of migraine during pregnancy:
Offer pregnant women paracetamol for the acute
treatment of migraine. Consider the use of a triptan or an
NSAID after discussing the woman's need for treatment
and the risks associated with the use of each medication
during pregnancy.[61-65]
Seek specialist advice if prophylactic treatment for
migraine is needed during pregnancy.

6.

7.

Abdallah K, Artola A, Monconduit L, Dallel R,
Luccarini P. Bilateral descending hypothalamic
projections to the spinal trigeminal nucleus caudalis
in rats. PLoS One 8:e73022, 2013.
Abe J, Hosokawa H, Okazawa M, Kandachi M,
Sawada Y, Yamanaka K, Matsumura K, Kobayashi
S. TRPM8 protein localization in trigeminal
ganglion and taste papillae. Brain Res 136: 91–98,
2005.
Abizaid A. Ghrelin and dopamine: new insights on
the peripheral regulation of appetite. J
Neuroendocrinol 21: 787–793, 2009.
Abizaid A, Horvath TL. Ghrelin and the central
regulation of feeding and energy balance. Indian J
Endocrinol Metab 16: S617– 626, 2012.
Adam JA, Menheere PP, van Dielen FM, Soeters
PB, Buurman WA, Greve JW. Decreased plasma
orexin-A levels in obese individuals. Int J Obes
Relat Metab Disord 26: 274 –276, 2002.
Adamantidis A, Salvert D, Goutagny R, Lakaye B,
Gervasoni D, Grisar T, Luppi PH, Fort P. Sleep
architecture of the melanin-concentrating hormone
receptor 1-knockout mice. Eur J Neurosci 27: 1793–
1800, 2008.
Adrian TE, Allen JM, Bloom SR, Ghatei MA,
Rossor MN, Roberts GW, Crow TJ, Tatemoto K,
Polak JM. Neuropeptide Y distribution in human
brain. Nature 306: 584 –586, 1983.

8|Page

INTERNATIONAL EDUCATIONAL APPLIED RESEARCH JOURNAL (IEARJ)
Volume 03, Issue 07, July 2019
E-ISSN: 2456-6713
8.
9.

10.
11.

12.
13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Dodick DW. Chronic Daily Headache. New England
Journal of Medicine 2006; 354: 158-165.
Hans-Christoph D, David WD, Peter JG, Richard
BL, Jes O, et al. Chronic migraine-classification,
characteristics and
treatment. Nature Reviews
Neurology 2012.
Mayo Clinic DD, M.D. Complex migraine. 2011.
Bigal ME, Serrano D, Reed M, Lipton RB. Chronic
migraine in the population: Burden, diagnosis, and
satisfaction with treatment. Neurology 2008; 71:
559-566.
FDA. Topamax Highlights of Prescription
Information 2009.
Eroglu C, Allen NJ, Susman MW. Gabapentin
Receptor alpha 2 delta-1 Is a Neuronal
Thrombospondin
Receptor
Responsible
for
Excitatory CNS Synaptogenesis.
Headache Classification C, Olesen J, Bousser MG.
New appendix criteria open for a broader concept of
chronic migraine. Cephalalgia 2006; 26: 742-746.
Mathew NT, Frishberg BM, Gawel M. Botulinum
Toxin Type A (BOTOX®) for the Prophylactic
Treatment of Chronic Daily Headache: A
Randomized, Double-Blind, Placebo-Controlled
Trial. Headache: The Journal of Head and Face Pain
2005; 45: 293-307.
Campbell DA, Tonks EM, Hay KM. An
Investigation of the Salt and Water Balance in
Migraine. British Medical Journal 195; 1424-1429.
Hadjikhani N, Sanchez del Rio M, Wu O.
Mechanisms of migraine aura revealed by functional
MRI in human visual cortex. Proceedings of the
National Academy of Sciences 2001; 98: 4687-4692.
James MF, Smith JM, Boniface SJ, Huang CL-H,
Leslie RA, et al. Cortical spreading depression and
migraine: new insights from imaging? TRENDS In
Neuroscience 2001; 226-271.
Yamanaka A, Beuckmann CT, Willie JT, Hara J,
Tsujino N, Mieda M, Tominaga M, Yagami K,
Sugiyama F, Goto K, Yanagisawa M, Sakurai T.
Hypothalamic orexin neurons regulate arousal
according to energy balance in mice. Neuron 38:
701–713, 2003.
Yamanaka A, Kunii K, Nambu T, Tsujino N, Sakai
A, Matsuzaki I, Miwa Y, Goto K, Sakurai T.
Orexin-induced food intake involves neuropeptide Y
pathway. Brain Res 859: 404 – 409, 2000.
Yamazaki S, Numano R, Abe M, Hida A, Takahashi
R, Ueda M, Block GD, Sakaki Y, Menaker M, Tei
H. Resetting central and peripheral circadian
oscillators in transgenic rats. Science 288: 682– 685,
2000.
Yasui Y, Saper CB, Cechetto DF. Calcitonin generelated peptide (CGRP) immunoreactive projections
from the thalamus to the striatum and amygdala in
the rat. J Comp Neurol 308: 293–310, 1991.
Yeo GS, Heisler LK. Unraveling the brain regulation
of appetite: lessons from genetics. Nat Neurosci 15:
1343–1349, 2012.

24. Yettefti K, Orsini JC, Perrin J. Characteristics of
glycemia-sensitive neurons in the nucleus tractus
solitarii: possible involvement in nutritional
regulation. Physiol Behav 61: 93–100, 1997.
25. Yi CX, Serlie MJ, Ackermans MT, Foppen E, Buijs
RM, Sauerwein HP, Fliers E, Kalsbeek A. A major
role for perifornical orexin neurons in the control of
glucose metabolism in rats. Diabetes 58: 1998 –
2005, 2009.
26. Young RF, Brechner T. Electrical stimulation of the
brain for relief of intractable pain due to cancer.
Cancer 57: 1266 –1272, 1986.
27. Yuan PQ, Yang H. Neuronal activation of brain
vagal-regulatory pathways and upper gut enteric
plexuses by insulin hypoglycemia. Am J Physiol
Endocrinol Metab 283: E436 –E448, 2002.
28. Zagami AS, Edvinsson L, Goadsby PJ. Pituitary
adenylate cyclase activating polypeptide and
Migraine. Ann Clin Transl Neurol 1: 1036 –1040,
2014.
29. Zagami AS, Edvinsson L, Hoskin KL, Goadsby PJ.
Stimulation of the superior sagittal sinus causes
extracranial release of PACAP. Cephalalgia 15: 109,
1995.
30. Zagami AS, Lambert GA. Craniovascular
application of capsaicin activates nociceptive
thalamic neurons in the cat. Neurosci Lett 121: 187–
190, 1991.
31. Zagami AS, Lambert GA. Stimulation of cranial
vessels excites nociceptive neurones in several
thalamic nuclei of the cat. Exp Brain Res 81: 552–
566, 1990.
32. Zanchin G, Dainese F, Trucco M, Mainardi F,
Mampreso E, Maggioni F. Osmophobia in migraine
and tension-type headache and its clinical features in
patients with migraine. Cephalalgia 27: 1061–1068,
2007.
33. Zhang X, Levy D, Kainz V, Noseda R, Jakubowski
M,
Burstein
R.
Activation
of
central
trigeminovascular neurons by cortical spreading
depression. Ann Neurol 69: 855– 865, 2011.
34. Zhang X, Levy D, Noseda R, Kainz V, Jakubowski
M, Burstein R. Activation of meningeal nociceptors
by cortical spreading depression: implications for
migraine with aura. J Neurosci 30: 8807– 8814,
2010.
35. Zhang XC, Strassman AM, Burstein R, Levy D.
Sensitization and activation of intracranial
meningeal nociceptors by mast cell mediators. J
Pharmacol Exp Ther 322: 806 – 812, 2007.
36. Ziegler DK, Hassanein RS, Kodanaz A, Meek JC.
Circadian rhythms of plasma cortisol in migraine. J
Neurol Neurosurg Psychiatry 42: 741–748, 1979.
37. Zurak N. Role of the suprachiasmatic nucleus in the
pathogenesis of migraine attacks. Cephalalgia 17:
723–728, 1997.
38. Tottene A, Tottene A, Fellin T, Pagnutti S, Luvisetto
S, Striessnig J, Fletcher C, Pietrobon D. Familial
hemiplegic
migraine
mutations
increase
Ca2_x0005_ inflflux through single human CaV2.1

9|Page

INTERNATIONAL EDUCATIONAL APPLIED RESEARCH JOURNAL (IEARJ)
Volume 03, Issue 07, July 2019
E-ISSN: 2456-6713

39.
40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.
52.

channels and decrease maximal CaV21 current
density in neurons. Proc Natl Acad Sci USA 99:
13284 –13289, 2002.
Tracey I. Imaging pain. Br J Anaesth 101: 32–39,
2008.
Tronvik E, Stovner LJ, Helde G, Sand T, Bovim G.
Prophylactic treatment of migraine with an
angiotensin II receptor blocker: a randomized
controlled trial. JAMA 289: 65– 69, 2003.
Tso AR, Trujillo A, Guo C, C, Goadsby PJ, Seeley
WW. The anterior insula shows heightened interictal
intrinsic connectivity in migraine without aura.
Neurolgy 84:1043–1050, 2015.
Tsuneki H, Wada T, Sasaoka T. Role of orexin in
the central regulation of glucose and energy
homeostasis. Endocr J 59: 365–374, 2012.
Tuka B, Helyes Z, Markovics A, Bagoly T,
Szolcsanyi J, Szabo N, Toth E, Kincses ZT, Vecsei
L, Tajti J. Alterations in PACAP-38-like
immunoreactivity in the plasma during ictal and
interictal periods of migraine patients. Cephalalgia
33: 1085–1095, 2013.
Uddman R, Edvinsson L. Neuropeptides in the
cerebral circulation. Cerebrovasc Brain Metab Rev
1: 230 –252, 1989.
Uddman R, Edvinsson L, Ekman R, Kingman T,
McCulloch J. Innervation of the feline cerebral
vasculature by nerve fifibers containing calcitonin
gene-related peptide: trigeminal origin and coexistence with substance P. Neurosci Lett 62: 131–
136, 1985.
Uddman R, Goadsby PJ, Jansen I, Edvinsson L.
PACAP, a VIP-like peptide, immuno-histochemical
localization and effect upon cat pial arteries and
cerebral blood flflow. J Cereb Blood Flow Metab
13: 291–297, 1993.
Uddman R, Moller S, Nilsson T, Nystrom S,
Ekstrand J, Edvinsson L. Neuropeptide Y Y1 and
neuropeptide Y Y2 receptors in human
cardiovascular tissues. Peptides 23:927–934, 2002.
Uddman R, Tajti J, Hou M, Sundler F, Edvinsson L.
Neuropeptide expression in the human trigeminal
nucleus caudalis and in the cervical spinal cord C1
and C2. Cephalalgia 22: 112–116, 2002.
Ullmer C, Schmuck K, Kalkman HO, Lubbert H.
Expression of serotonin receptor mRNAs in blood
vessels. FEBS Lett 370: 215–221, 1995.
Gozke E, Unal M, Engin H, Gurbuzer N. An
Observational Study on the Association between
Migraines and Tension Type Headaches in Patients
Diagnosed with Metabolic Syndrome. ISRN
Neurology. 2013; 2013: 4.
Sachdev A, Marmura MJ. Metabolic Syndrome and
Migraine. Frontiers in Neurology. 2012; 3: 161.
Salmasi M, Amini L, Javanmard SH, Saadatnia M.
Metabolic syndrome in migraine headache: A casecontrol study. Journal of Research in Medical
Sciences: The Official Journal of Isfahan University
of Medical Sciences. 2014; 19: 13-17.

53. Longo DL, Fauci AS, Kasper DL, Hauser SL,
Jameson JL, et al. Harrison's Manual of Medicine
18th Edition. New York: McGraw Hill Medical
2013.
54. Liu H, Huaiting G, Xiang J. Resting state brain
activity
in
patients
with
migraine:
a
magnetoencephalography study. The Journal of
headache and Pain 2015:16-42.
55. Xue T, Yuan K, Zhao L. Intrinsic Brain Network
Abnormalities in Migraines without Aura Revealed
in Resting-State fMRI. PLOS ONE. 2012: e52927.
56. Schwedt TJ. Multisensory Integration in Migraine.
Curr Opin Neurol. 2013: 248-253.
57. Strassman A, Raymond S, Burstein R. Sensitization
of meningeal sensory neurons and the origin of
headaches. Nature. 1996; 384: 560 - 564.
58. Tso AR, Trujillo A, Guo CC, Goadsby PJ, Seeley
WW, et al. The anterior insula shows heightened
interictal intrinsic connectivity in migraine without
aura. Neurology. 2015: 1043-1050.
59. USDA. National Nutrient Database for Standard
Reference Release 26. Washington.
60. Pages N, Orosco M, Rouch C, Yao O, Jacquot C,
Bohuon C. Refeeding after 72 hour fasting alters
neuropeptide Y and monoamines in various cerebral
areas in the rat. Comp Biochem Physiol Comp
Physiol 106: 845– 849, 1993.
61. Palm-Meinders IH, Koppen H, Terwindt GM,
Launer LJ, Konishi J, Moonen JME, Bakkers JTN,
Hofman PAM, van Lew B, Middelkoop HAM, van
Buchem MA, Ferrari MD, Kruit MC. Structural
brain changes in migraine. JAMA 308: 1889 –1897,
2012.
62. Palmer JE, Guillard FL, Laurijssens BE, Wentz AL,
Dixon RM, Williams PM. A randomised, singleblind, placebo-controlled, adaptive clinical trial of
GW274150, a selective iNOS inhibitor, in the
treatment of acute migraine. Cephalalgia 29: 124,
2009.
63. Panda S, Hogenesch JB. It’s all in the timing: many
clocks, many outputs. J Biol Rhythms 19: 374 –387,
2004.
64. Paranjape SA, Vavaiya KK, Kale AY, Briski KP.
Habituation of insulin-induced hypoglycemic
transcription activation of lateral hypothalamic
orexin-A-containing neurons to recurring exposure.
Regul Pept 135: 1– 6, 2006.
65. Pardutz A, Krizbai I, Multon S, Vecsei L, Schoenen
J. Systemic nitroglycerin increases nNOS levels in
rat trigeminal nucleus caudalis. Neuroreport 11:
3071–3075, 2000.

10 | P a g e

