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It’s a beautiful day outside and you’ve got productive plans. You’re off
to a great start. But then you feel it, that oh so familiar dull ache beginning to cloud your thoughts. Thankfully, sometimes heading straight to
the medicine cabinet works, but when it doesn’t there’s only one place
for you, back to bed, there go all of your best intentions. We’ve all been
there, some more frequently than others.
Over the counter pain medications can be great, but many of us want
more, we want to not only reduce the severity of our headaches and migraines, but do what we can to stop them occurring all together. Thankfully, the way to address this all too common, yet frustratingly debilitating condition may actually lie within your genes.
In this ebook, we’ll do our best to walk you through the most common
types of migraines and headaches, in terms of their cause and symptoms, and some clever natural approaches our team of expert scientists
have found which target your genes to alleviate your pain.
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An Introduction to Headaches
and Migraines
Nearly everyone suffers from the occasional headache. It is the most common form
of pain, and it is a very common reason for missed days of school or work. Headaches can be mild and caused by stress, lack of sleep, or environmental factors
— or they may be more severe and caused by a serious underlying condition. Fortunately, most headaches can be treated at home with common painkillers [R].
Some forms of headache, such as migraines or cluster headaches, can be extremely severe and disabling. However, only about 0.1% of the population gets true cluster
headaches. Migraines are significantly more common, with about 12% of the population estimated to experience them regularly. Some research suggests that migraine is the most common cause of disability in people under 50 years old [R, R, R].
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Some people’s migraines can be notoriously difficult to manage, and there is unfortunately no “cure” for chronic, severe migraines. Instead, people with migraines are
often prescribed specialized medications, which serve one of two general purposes
[R]:
•
•

Either to treat an ongoing attack (e.g. sumatriptan), or
To prevent the next migraine episode (e.g. erenumab)

Because migraines are so painful and often disabling, doctors and researchers alike
are always looking for new ways to prevent and treat the next attack.
Although we commonly talk about “headaches” as a single health condition, the
truth is that headaches can be caused by any one of a huge array of different possible factors, such as [R]:
•
•
•
•
•
•
•

Physical and psychological stress
Infectious diseases, such as fevers and colds
Cardiovascular issues, such as elevated blood pressure (hypertension)
Physical traumas, such as head injuries
Neurological causes, such as tumors or strokes
Negative interactions or side-effects from medications
...and more.

More recently, modern genetics research has uncovered a number of significant
associations between headaches or migraines and certain genetic variations. Some
of these variants may contribute to how likely a person is to develop a headache
or migraine disorder, whereas others may influence the length or severity of each
attack, or even how effectively a person responds to common headache treatments
and medications, head over to SelfDecode to read about how your genes could be
impacting your headache and migraine risk [R].
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What are the most common types of
primary head pain?
Headaches are typically split into two categories, primary and secondary. Primary
headaches are named so as they are caused specifically by the headache condition
itself, whereas secondary headaches are caused by separate conditions such as sinus pain which can cause sinus headaches, or a headache caused by physical trauma to the head. Here we’ll outline the most common types of primary headaches.

Primary headaches
Cluster headaches
Cluster headaches are experienced as severe pain around either of your eyes.
These attacks occur in intense bouts or ‘clusters’ which can last as long as several
months. These periods can be separated by months of years, so it is prudent to be
prepared as possible to cope with these attacks even if you haven’t had one in a
long while [R].

Tension headaches
Tension headaches are the most common type of headache disorder. Tension headaches typically manifest as a dull mild-moderate aching feeling across the whole
head, accompanied by a pressure across your forehead along with tenderness
across the top of your head, neck and shoulder muscles [R].

Migraines
Persistent headaches are the primary symptom of migraines, and typically the head
pain associated with them is worse. For migraines, head pain is felt alongside symptoms such as [R]:
•
•
•
•
•

Nausea
Sickness
Seeing flashing lights or spots
Light and sound sensitivity
Loss of sight
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Migraines can be further subdivided into migraines with and without aura. Migraines
with aura affect roughly 25% of migraine sufferers. These are categorized by migraine-preceding symptoms such as seeing blind spots, seeing flashing lights, or
hearing noises that aren’t there. Conversely, migraines without aura come on without prior warning [R].
The cause of head pain, and migraines in particular, has been especially difficult to
pin down. For a long time, medical scientists were fairly confident that they were
primarily caused by excessive vasodilation in the brain — that is, a pathological widening of blood vessels feeding the brain. However, new research suggests other,
more complex causes. In the next section, we’ll outline some of the most common
causes of headaches. However if you’d like to read more, head over to SelfHacked,
where we have a range of articles on this subject [R].
Of course there are other less common types of migraine and headaches we won’t
delve into here, such as ocular migraines, however if you would like more information you can continue your reading at SelfHacked or SelfDecode.

What are the most common causes of
primary migraines and headaches?
It’s still controversial whether migraines are primarily a vascular dysfunction (blood
vessels) or a neurological dysfunction (dysfunction of neurons), but it’s likely that
both have a significant role to play. Whether vascular or neurological, the source is
likely brought on by inflammation. Inflammation directly affects the vascular system
and can damage neurons by causing ROS.
Here we will focus on the role of “vascular dysfunction”. Vascular dysfunction can be
due to vasodilation (dilation of blood vessels and a decrease of blood pressure) or
vasoconstriction (constriction of blood vessels and an increase in blood pressure).
Isolated headaches are usually not caused by the same processes as migraines.
Migraines are usually only caused by too much vasodilation, whereas headaches
can be caused by either too much vasodilation or vasoconstriction.
Migraines are more consistent and chronic, while vasoconstriction headaches are
more sporadic and much more likely to be induced by environmental triggers such
as stress. Migraines, cluster headaches, and exercise headaches are generally
caused by vasodilation. Tension headaches are caused by vasoconstriction.
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The 3 Main Causes of Vascular
Instability That Contribute to
Migraines
1) Inflammation
Inflammation is a natural and healthy response to injury, but high levels are problematic. Inflammation can be caused by a range of cytokines and other proteins
which cause the trigeminal nerve (a pain mediator) to release calcitonin gene-related peptide (CGRP). Increased levels of CGRP is perhaps the most significant cause
of migraines, and it causes excessive vasodilation. This link has been explicitly
shown, as administration of alpha-CGRP is able to induce a headache [R, R, R, R, R].
iNOS produces nitric oxide, which causes vasodilation and has also been implicated
in chronic inflammation. People with migraines with aura often have an increased
sensitivity to endothelial nitric oxide (eNOS). The result is more vessel dilation than
is warranted when there is increased blood flow. Several gene variants can increase
an individual's sensitivity to eNOS [R].
Further supporting the role of inflammation and genetics in head pain, studies have
found people with migraines are more likely to have a variation of the gene that
makes TNF-alpha. These people have the “TNF-α -308G/A polymorphism”, which
is associated with migraine incidence. This variation makes these people have a
larger spike of TNF in response to an injury, infection or inflammatory agent [R, R].
Acute bouts of inflammation from injuries can of course exacerbate these migraines.
In general, acute inflammation is characterized by marked vascular changes, including vasodilation, increased permeability, and increased blood flow, which is induced
by the actions of various inflammatory mediators [R].
Inflammation can also damage our mitochondria. Mitochondrial dysfunction can
amplify inflammation through ROS production and NF-κB activation [R, R].
Inflammation also contributes to migraines because it causes changes in the trigeminal nerve, one of the main facial nerves that also houses a major pain pathway [R].
Migraine sufferers also are more likely than other people to have an incomplete network of arteries that supply blood to the brain. This structural difference may cause
frequent headaches or occur as a result of the headaches.
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2) Endocrine Dysregulation
This is a dysfunction in the endocrine/hormonal system, sometimes of the HPA axis
leading to unbalanced levels of:
•
•
•
•
•
•
•
•
•

Cortisol – causes vasoconstriction
Angiotensin II – causes vasoconstriction
Vasopressin – causes vasoconstriction
Neuropeptide Y – causes vasoconstriction
Epinephrine and norepinephrine – cause vasoconstriction
Testosterone – causes vasoconstriction
Melatonin – causes vasoconstriction
Substance P – causes vasodilation
Estrogen – causes vasodilation

Since every one of these hormones plays a role in modulating the vascular system,
it seems apparent that dysregulation of the endocrine system will result in either
vasodilation or vasoconstriction. When hormonal signaling is out of whack and too
little or too much of one or more hormones is secreted at the wrong time, you get
excess vasodilation or vasoconstriction.There also may be a role played by substance P and pain perception. Substance P is released along with glutamate, so if
too much glutamate is released then there may be an increase in pain perception.
Substance P also causes neurogenic inflammation.

3) Neurotransmitter Dysregulation
As with endocrine dysregulation, an unbalance in any of the following neurotransmitters may cause vascular dysfunction:
•
•
•
•

Glutamate causes vasodilation.
GABA causes vasodilation.
Serotonin is a vasoconstrictor – Serotonin deficiency causes vasodilation.
Acetylcholine is a vasoconstrictor. Acetylcholine deficiency causes vasodilation.
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Which Category of Vascular Migraines Are
You In?
Below is a list of the symptoms that may help you identify your type of vascular migraine. Talk to your doctor if you experience several of them so that they can properly diagnose it and prescribe medications to treat and prevent the attacks.

Vasodilatory headaches
Your headaches may be caused by vasodilation if it occurs as a result of:
•
•
•
•
•
•
•
•
•
•

Heat
Exercise (during or post)
An infection or sickness
An injury
Sex and masturbation (both vasodilators)
Ingestion any food or chemical that they are sensitive to (gluten, casein, etc..)
Hypoglycemia
MSG
Hot flushes by perimenopausal women (increases vasodilation from estrogen)
Estrogen also fluctuates in pregnancy and menarche
After menstruation – estrogen levels peak ~11-13 days after

People will usually, but not always, have lower than average blood pressure because vasodilation lowers blood pressure.
MSG or excess glutamine/glutamic acid consumption can also worsen vasodilatory migraines because glutamate excess causes vasodilation. The degree of harm
caused by MSG is probably minimal. Instead, glutamate excess is more likely caused
by a host of other factors not related to dietary consumption of glutamates such as
hypoglycemia caused by eating high glycemic index foods, hyperinsulinemia, fasting/skipping meals or really low carb dieting. Also, low oxygen can cause glutamate
excitotoxicity, such as when we are so stressed we forget to breathe, but more likely
as a result of sleep apnea (if you get a headache in the morning check for sleep
apnea).
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Vasodilatory headaches are least responsive to nonsteroidal anti-inflammatory
drugs (NSAIDs) like aspirin because while aspirin will block the pain to a certain extent and bring down inflammation, it is a vasodilator itself. So in one way, it makes it
better (by decreasing inflammation) and in another, it exacerbates the problem (by
increasing vasodilation). If your headaches don’t improve with aspirin, that’s another indicator that it’s caused by vasodilation. NSAIDs have been shown not to work
for vasodilatory headaches like cluster or exercise headaches because NSAIDs
vasodilatory actions will only help for vasoconstrictive headaches. Allergies and
allergic reactions cause an inflammatory response which will trigger or make this
headache worse.

Vasoconstriction headaches
People with vasoconstriction headaches will usually have higher blood pressure
and experience episodes during times of stress. Tension headaches are a good
example of this. Stress triggers vasoconstriction through cortisol, epinephrine, and
norepinephrine. Any stimulus that causes the body to release stress hormones such
as fasting or skipping meals, emotional stress, cold, bright lights, and loud noise can
aggravate these headaches.
Tyramines, found in aged cheeses and other foods, displace norepinephrine from
neuronal storage vesicles, which leads to vasoconstriction. These headaches can
come often but they aren’t as consistent as vasodilatory headaches.
These headaches are most responsive to NSAIDs like aspirin because aspirin is
both a painkiller and vasodilator. And indeed, the research demonstrates its effectiveness for tension headaches.
Serotonergic like SSRI’s and tryptophan or foods which contain high levels of tryptophan may increase serotonin levels and possibly exacerbate vasoconstriction
headaches.
Headaches can be troublesome, especially if you are a regular sufferer of them.
Many of us just accept them as a part of life, and are simply grateful when they
subside. However, ignoring the cause is potentially the worst thing you can do if
you want to reduce your future suffering. After seeing a doctor, the best thing you
can do is take educated action on your genes. The body of evidence linking our
genetics to head pain is growing at an exponential rate. Find out what your head
pain related genetic makeup is, and some scientifically proven tips you can follow
to reduce your risk of suffering these bouts at SelfDecode.
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How to reduce your risk of head
pain by targeting your genetics?
So now you’ve read what could be the physiological cause of your head pain, and
I’m sure you agree that it sounds complicated? One of the key reasons this is so
complicated is because there are a host of genetic factors involved in controlling
the processes of vasoconstriction and vasodilation.
Complicating this even more is the fact that these genetic factors have several
variants which may influence your risk of experiencing vascular or neurological dysfunction and resultant head pain.
The good news is that we can help to de-complicate this for you over at SelfDecode.
Our team of scientists have been hard at work researching the genes connected
to migraines and headaches. From there, we find lifestyle strategies, diet changes,
and supplements that interact with those genes. The result? Unique and exciting
tips and tricks that you won’t find anywhere else.
Here we’ll discuss 7 natural secrets you can use to combat head pain by targeting
your genes. We’ll explain how each of these natural secrets work and how they
interact with your genes to reduce your overall risk of migraines and headaches.
If you want to learn even more about how to combat your head pain using additional natural secrets not discussed in this guide, then head over to SelfDecode or
SelfHacked and check out the articles our scientists have carefully put together to
help you optimise your health!
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1) Magnesium
Magnesium deficiency can lead to vascular dysfunction of the brain and increase
the release of pain substances (such as substance P). Significantly lowered serum
magnesium levels have been seen in migraine and tension headache sufferers. A
high dose (600 mg) of oral magnesium daily for 12 weeks significantly reduced the
frequency of headaches by 41.6%, and also reduced the severity, drug usage, and
duration of the acute attacks for sufferers. Magnesium supplements, along with routine treatment, significantly improved all migraine indicators [R, R].
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NOS2/NOS3
The NOS2 and NOS3 genes are part of the nitric oxide synthase (NOS) family, which
encodes the NOS family of proteins, which produce nitric oxide from the amino acid
arginine. Nitric oxide is a messenger molecule with multiple functions in the immune
and nervous systems. Additionally, NOS3-derived nitric oxide increases blood flow
and lowers the risk of heart disease [R, R, R, R].
While nitric oxide is generally protective against conditions such as heart disease
and lung failure, it may actually cause migraines. NOS3 dilates (widens) the blood
vessels by activating a pathway that decreases the amount of free calcium. The low
free calcium levels cause vessel relaxation (vasodilation) [R, R, R, R, R, R].
Variants of the NOS2 and NOS3 genes have been associated with an increased risk
of migraine and an increase in NOS protein activity, which can result in an accumulation of nitric oxide and vascular dysfunction [R].
Magnesium is essential for the removal of trapped or excessive nitric oxide from
within the cell. This process does not occur under low magnesium levels, putting
carriers of genetic risk variants at even more risk of migraines. Therefore, it would
be beneficial for these individuals to supplement with magnesium in order to mitigate the risk of vascular dysfunction associated with nitric oxide buildup [R].

HTR2A & HTR2C
Another gene pair which could be negatively impacted by magnesium deficiency
are the HTR2A and HTR2C genes, which encode serotonin receptors, 5-HT2A and
5-HT2C. Activation of these receptors may cause sudden changes in brain circulation which can trigger headaches. Certain genetic variants of these genes may
cause receptors to be more susceptible to activation, putting carriers at higher risk
of migraines and headaches [R, R, R, R, R, R].
Magnesium deficiency can further impair serotonin levels and blood flow in the
brain, potentially contributing to migraines. Therefore it would be beneficial for individuals who carry risk variants of the serotonin receptor genes to supplement
with magnesium in order to mitigate the risk of vascular dysfunction caused by
unhealthy serotonin levels. Specifically, high-dose magnesium citrate (600 mg) has
been shown to be effective for migraine prevention [R, R, R].
MRVI1
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The MRVI1 gene, sometimes called IRAG or IRAG1, encodes a protein called murine
retrovirus integration site 1 homolog, which is a long way of saying that it is very
similar to a mouse gene that binds to some types of virus [R, R].
In humans, MRVI1 appears to help regulate the contraction of blood vessels and the
release of nitric oxide. Variants of the MRVI1 gene may impair the resultant proteins
ability to mediate nitric oxide and blood vessel contraction, thereby causing headaches and migraines [R, R, R, R, R].
As previously mentioned, magnesium is required for the healthy regulation of nitric
oxide and blood flow in the brain. And people with migraines are often deficient
in the magnesium, therefore individuals who carry MRVI1 risk variants may benefit
more from supplementing with it than those who don’t [R, R].

PHACTR1
The PHACTR1 gene encodes PHACTR1 proteins, which inhibit PP1 activity. Variants
of this gene may lower protein levels, which may increase PP1 activity, and reduce
an individuals risk of migraine. Increased PP1 activity can do this by reducing NOS3
enzyme activity [R, R, R, R, R, R].
As you’ve probably just read, NOS3 produces nitric oxide, which at high levels may
trigger migraines through oxidative stress. Reduced NOS3 therefore may lower nitric oxide associated migraines [R, R, R, R, R].
Magnesium supplementation to avoid deficiency may effectively mirror the effects
of this protective genetic variant, by lowering your risk of having excessive levels
of nitric oxide, thereby mitigating the increased risk of oxidative stress induced migraines for variant carriers [R].

Gene Summary
In brief, magnesium is commonly deficient in sufferers of head pain. Taking magnesium supplements may mitigate the risk of suffering from a migraine or headache if
you carry a risk associated with a variant of genes such as NOS2/NOS3 or HTR2A/
HTR2C.
To find out more and things you can do to reduce your risk of suffering migraines
or headaches, check out this post on SelfDecode or read more about magnesium
check out this article on SelfHacked.
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2) Vitamin B6
Migraines have also been linked to vitamin B6 deficiency. Vitamin B6, like magnesium, modulates Nitric Oxide in the cell, and deficiency can cause vascular dysfunction in the form of excessive vasodilation. Deficiencies in vitamin B6 also results in
hypomethylation which is another migraine trigger [R, R].
As vitamin B6 acts effectively on the same potential causes of headaches and migraines as magnesium, supplementation is also an effective tool for individuals who
carry genetic risk variants for the following genes.
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NOS2/NOS3
NOS2 and NOS3 are part of the nitric oxide synthase (NOS) family of genes encode
the NOS family of proteins, which produce nitric oxide from the amino acid arginine
[R, R].
Nitric oxide is a messenger molecule with multiple functions in the immune and
nervous systems. Additionally, NOS3-derived nitric oxide increases blood flow and
lowers the risk of heart disease [R, R].
Nitric oxide may cause migraines. NOS3 dilates (widens) the blood vessels by activating a pathway that decreases the amount of free calcium. The low free calcium
levels cause vessel relaxation [R, R, R, R].
As mentioned vitamin B6 deficiency may cause migraines. Healthy levels of vitamin
B6 in turn promote healthy nitric oxide levels. So if you know you have a risk variant
of the NOS2/NOS3 genes, you may benefit from supplementing with vitamin B6 [R].
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MRVI1
The MRVI1 gene, sometimes called IRAG or IRAG1, encodes a protein called murine
retrovirus integration site 1 homolog, which is a long way of saying that it is very
similar to a mouse gene that binds to some types of viruses [R, R].
In humans, MRVI1 appears to help regulate the contraction of blood vessels and the
release of nitric oxide. Variants of the MRVI1 gene may impair the resultant proteins
ability to mediate nitric oxide and blood vessel contraction, thereby causing headaches and migraines [R, R, R].
Again supplementing with vitamin B6 will promote healthy nitric oxide levels and
health vasoconstriction, which is particularly important for NOS2/NOS3 genetic risk
variant carriers who may be at risk of unhealthy nitric oxide levels [R].

Gene Summary
Vitamin B6 is partially responsible for the maintenance of healthy nitric oxide, which
mediates vasodilation. Vitamin B6 deficiency is commonly linked to migraine risk.
Taking vitamin B6 supplements may be beneficial for individuals who carry unfavourable variants of certain genes such as NOS2, NOS3, or MRVI1.
To find out more and other approaches you can take to reduce your risk of suffering
migraines or headaches, check out this post on SelfDecode or read more benefits
related to vitamin B6 check out this article on SelfHacked.
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3) Curcumin
Curcumin or Turmeric (Curcuma Longa), most commonly known as the spice found
in curry, is not only known for its flavor, but for its purported health benefits as well.
Research suggests that curcumin and turmeric extracts, alone or in combination
with other herbs, may reduce pain and improve function in people with knee osteoarthritis. Although curcumin is less effective than ibuprofen, it also produces fewer
adverse effects [R, R, R].
Curcumin has potent antioxidant activity. Turmeric contains several major constituents known as curcuminoids, which typically make up about 3% of its weight in
commercially available preparations. Curcumin is known to be the most active
phytochemical of the four curcuminoids found in turmeric. It makes up 77% of curcuminoids. The remaining three constituents typically come in at 17% desmethoxycurcumin, 3% bisdemethoxycurcumin, and the remaining, more recently identified
curcuminoid, cyclocurcumin [R, R, R].
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PRDM16
The PRDM16 gene encodes a protein involved in brown fat tissue metabolism, which
has crucial roles in weight control. Studies have associated obesity with migraines,
and some authors consider PRDM16 to be the genetic link between these conditions. Additionally, PRDM16 partakes in oxidative stress response, another critical
mechanism in migraine development [R, R, R R, R, R].
PRDM16 variants have shown a robust association with migraine, especially in European descendants. Carriers have on average 10% higher rates of migraines. On the
positive side, these people respond better to drug treatment for migraine attacks.
These variants have been associated with obesity, confirming the genetic link between migraine and obesity [R, R, R, R, R].
Due to its potent antioxidant abilities, curcumin is beneficial for those who carry
genetic risk variants associated with oxidative stress. By reducing oxidative stress,
curcumin is able to target a potential cause of migraines [R].
Curcumin works particularly well in combination with other natural agents. A combination of curcumin and coenzyme Q10 has helped prevent migraines in 100 young
adults. It also works well when combined with fish oil; curcumin and fish oil significantly reduced the frequency and severity of migraine attacks in 74 patients [R, R].

ASTN2
The ASTN2 gene does not encode for a specific protein of its own, but rather assists in the production of several other proteins.
With regards to its association with head pain, ASTN2-AS1 has been implicated in
the development of the choroid plexus, a network of cells that produce and release
cerebrospinal fluid in the brain [R, R].
Cerebrospinal fluid plays many important roles in the nervous system, including
exchanging nutrients between blood and cells of the brain. Exchange of nutrients
happens across what is known as the blood-cerebrospinal fluid barrier. sVCAM1 is
a protein found in the choroid plexus. This protein was suggested to influence the
stability of the blood-cerebrospinal fluid barrier in an ongoing study [R, R].
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Although the study is in its early stages, the amount of sVCAM1 was found to be
elevated in the brains of individuals that experience migraine, in comparison to
healthy controls. In individuals with migraine, it is possible that genetic variants of
the ASTN2 gene cause elevated sVCAM1 levels, which in turn reduces the stability
of the blood-cerebrospinal fluid barrier, thus allowing more substances than usual
to pass from the blood to cerebrospinal fluid [R].
Consuming curcumin has been shown to decrease the amount of sVCAM1 in participants when supplemented alongside phosphatidylcholine, which again emphasises the benefits of curcumin when taken alongside another substance [R].
Bonus information: Curcumin may also be able to help your body defend
itself against COVID-19. Read more here on its antiviral properties.

Gene Summary
Curcumin, or turmeric, is a potent antioxidant alongside a host of other potential
health benefits. As a result, consuming curcumin may mitigate the increased risk of
migraine or headache associated with particular genetic variants by protecting your
brain somewhat from oxidative stress.
To find out more and things you can do to reduce your risk of suffering migraines or
headaches, check out this post on SelfDecode or read more about curcumin check
out this article on SelfHacked.
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4) Feverfew
Feverfew (Tanacetum parthenium) is a plant from the daisy family (Compositae or
Asteraceae). It is also known as featherfew, bachelor’s buttons, or wild chamomile.
Feverfew is native to the Balkans but now grows all over the world, including the
Americas [R, R, R].
Also known as ‘‘medieval aspirin’’, this plant has been traditionally used as a treatment for fever, rheumatism, arthritis, toothache, psoriasis, insect bites, asthma,
stomachache, headaches, infertility, tinnitus, dizziness, nausea, vomiting, menstrual
problems and migraine [R].
The plant contains active compounds such as sesquiterpene lactones, volatile oils,
and flavonoids. Parthenolide is the main active compound of feverfew and is found
in the leaves [R, R].
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Feverfew and parthenolide may reduce headaches and migraine by:
•

•

•

•

Reducing serotonin release by platelets and white blood cells and blocking serotonin receptors. During a migraine attack, increased serotonin release may
cause inflammation and stimulate nerves, causing pain [R, R, R, R].
Inhibiting phospholipase A and prostaglandin formation and reducing blood
clots, which decreases inflammation. Additionally, prostaglandins also cause
blood vessels to widen (vasodilation), which contributes to migraine [R, R, R, R].
Blocking NF-kB (the master-regulator of inflammation), decreasing inflammatory cytokines (TNF-alpha, IL-1beta, IL-2, IL-4, IL-6, IL-17A, IFN-gamma) and messengers (nitric oxide and PGE2) [R, R, R, R].
Increasing Nrf2/ARE activation, possibly protecting against oxidative stress [R].
If you are considering trying feverfew, it is important to note that:
• It is not safe for children younger than 2 years old and pregnant and breastfeeding women
• May cause allergic reactions
• May interact with blood thinners

Feverfew has been historically used as a “natural aspirin” for headaches and migraines. Its extract was shown to reduce the number and severity of the attacks, the
number of attacks requiring bed rest, and the frequency of vomiting. In one study,
the combination of feverfew and acupuncture had better effects on pain management and quality of life than either of these strategies alone. Combinations of feverfew and ginger (LipiGesic and Gelstat) and feverfew and willow extract (Mig-RL)
have also been shown to have positive effects [R, R, R, R, R, R, R].
In animals, parthenolide, the active ingredient of feverfew, blocked pain signals in
nerves (trigeminal neurons), which may be the mechanism by which it reduces migraine pain [R].
The combination of the anti inflammatory and anti oxidising effects of feverfew
make it an ideal candidate to target your bad migraine and headache genes, which
often cause these issues through the inadvertent triggering of either inflammation
or oxidative stress.
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NOS2/NOS3
NOS2 and NOS3 are part of the nitric oxide synthase (NOS) family of genes encode
the NOS family of proteins, which produce nitric oxide from the amino acid arginine
[R, R].
Nitric oxide is a messenger molecule with multiple functions in the immune and
nervous systems. Additionally, NOS3-derived nitric oxide increases blood flow and
lowers the risk of heart disease [R, R].
Nitric oxide may cause migraines. NOS3 dilates (widens) the blood vessels by activating a pathway that decreases the amount of free calcium. The low free calcium
levels cause vessel relaxation [R, R, R, R].
Feverfew extracts have been found to inhibit the production of nitric oxide in cell
studies, suggesting it is potentially beneficial to carriers of NOS2/NOS3 variants
which increase your risk of nitric oxide buildup. This may be the key mechanism by
which feverfew has been observed to reduce the symptoms of migraine [R].
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HTR2A & HTR2C
The HTR2A and HTR2C genes encode serotonin receptors, 5-HT2A and 5-HT2C.
Activation of these receptors may cause sudden changes in brain circulation which
can trigger headaches. Certain variants of these genes may cause receptors to be
more susceptible to activation, putting carriers at higher risk of migraines and headaches [R, R, R, R, R, R].
An active compound in feverfew reduces serotonin release and blocks serotonin
receptors. During a migraine attack, increased serotonin release and serotonin
receptor activation may cause inflammation and stimulate nerves, particularly for
those who carry genetic risk variants of the HTR2A and HTR2C genes, so blocking
receptors with feverfew can reduce migraine incidence [R, R, R, R].

Gene Summary
Feverfew is able to reduce both nitric oxide buildup and serotonin sensitivity, both
of which are particularly potent migraine and headache antagonists for carriers of
genetic risk variants of genes such as HTR2A and HTR2C. Consuming feverfew
may therefore mitigate the increased risk of suffering from a migraine or headache.
To find out more and things you can do to reduce your risk of migraines or headaches, check out this post on SelfDecode or to read more about feverfew check out
this article on SelfHacked.
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5) Exercise
Physical exercise refers to any bodily activity that enhances or maintains physical
fitness, health, and wellbeing. The idea that physical activity is important for health
and disease prevention is not a new concept but has been appreciated for millennia. Indeed, Hippocrates (~450 BC) stated that the body falls sick when exercise is
deficient [R].
The Global Burden of Disease Study carried out by the World Health Organization
included physical inactivity as one of the most important risk factors threatening
global health. In fact, research from the U.S. Centers for Disease Control and Prevention has attributed 23.3% of US deaths to the lack of regular exercise. [R].
So exercise, is it the cure all to your ailments? Not quite, but it can go a long way
to curing a fair few, read this SelfHacked article to find just some of the health benefits exercise can promote. With regards to migraines and headaches, exercising
regularly may positively interact with several of your genes, leading to a host of
physiological changes within your body which make you less likely to experience
the negative impacts of any bad genes you may carry.
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There are several ways you can exercise that have an effect on your pain risk, it
isn’t just all high intensity workouts or weight training. You could also try working out
with yoga, which also has the added benefit of stress reduction (read our next tip!).
One gene exercise can prove particularly beneficial for is the MTHFR gene.

MTHFR
The MTHFR gene codes for an enzyme known as methylenetetrahydrofolate reductase or MTHFR. This enzyme is responsible for converting dietary folate which isn’t
readily available for the body to utilize, into active folate. Active folate is essential
for the conversion of the amino acid homocysteine to methionine [R, R].
This enzyme is also important for the production of DNA and methylation pathways
that are essential for all bodily functions [R].
Low MTHFR activity can lead to increased homocysteine, an inflammatory amino
acid. Elevated homocysteine can wreak havoc on your health; it has been linked to
cardiovascular disease, reduced brain function, and autoimmunity [R, R, R, R].
Several studies have observed an association between carrying risk variants of the
MTHFR gene and increased likelihood of head pain. Functioning normally, the MTHFR gene facilitates healthy blood folate and homocysteine levels. These, in turn,
promote the availability of nitric oxide. Nitric oxide is important in the maintenance
of healthy vascular function and has also been shown to act as an anti-inflammatory
molecule in rodents [R, R].
The MTHFR variants associated with head pain produce enzymes with up to 70%
reduced activity. The reduced MTHFR enzyme activity may reduce folate availability and increase homocysteine levels. Excess homocysteine may cause vascular
dysfunction by reducing the availability of nitric oxide, which can lead to excessive
vasodilation [R, R, R, R, R].
Long-term regular exercise can decrease homocysteine levels, which can be beneficial to MTHFR variants carriers who suffer from increased homocysteine levels.
However, whilst exercise has positive effects on head pain, it can cause a short
term increase of homocysteine. Don’t worry though, remaining adequately hydrated during exercise has been shown to prevent this increase in carriers of MTHFR
risk variants. So just make sure if you carry a risk variant and exercise, you remain
hydrated. This is another great example of where knowing your genes can vastly
improve your ability to proactively target your health problems [R, R, R, R, R].
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PRDM16
Another gene exercise can interact positively with exercise in regards to head pain
is the PRDM16 gene. As mentioned in our curcumin section, this gene encodes a
protein involved in brown fat tissue metabolism, which has crucial roles in weight
control. Studies have associated obesity with migraines, and some authors consider PRDM16 to be the genetic link between these conditions [R, R, R R].
Additionally, PRDM16 is involved in the body’s oxidative stress response, which can
influence head pain. Carriers of PRDM16 variants have on average 10% higher rates
of migraines than non-carriers [R, R, R, R, R].
On the positive side, these people respond better to drug treatment for migraine
attacks. These variants have also been associated with obesity, confirming the genetic link between migraine and obesity [R, R].
According to a study of nearly 22,000 subjects, migraine is significantly more common in people with total or abdominal obesity. Increased physical activity is essential for weight control and may also help prevent migraines. A lack of exercise
correlates with a 21% and 50% higher risk of migraines in adolescents and adults,
respectively. However, intense workout can trigger attacks in some individuals, so
it's essential to keep it in moderation [R, R].

Gene Summary
If you carry a genetic risk variant for migraine and headaches, exercise can help by
promoting healthy weight control and homocysteine levels.
To find out more and things you can do to reduce your risk of migraines or headaches, check out this post on SelfDecode or to read more about exercise check out
this article on SelfHacked.
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6) Stress reduction
It may seem like an obvious one, but we couldn’t discuss natural methods to reduce
headache and migraine incidence without mentioning stress. We know however
that for many people, even though we’d love to be able to manage it, stress reduction might just not be feasible, so feel free to try any of our other tips for more
information on natural remedies try our SelfHacked article here!
Stress reduction comes hand in hand with exercise, so you might already be doing
it. One particularly beneficial activity you should consider is yoga! This is an exercise therapy that integrates moderate physical activity, deep breathing, and meditation to promote stress reduction and relaxation, which can beneficially influence
the immune system and overall health [R, R].
Long-term commitment to practicing yoga has been found to reduce back pain in
some people: chronic back pain patients who practiced yoga at least once a week
for two years reported feeling less pain than those who did not practice [R, R].
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Acupuncture may also be effective at stress reduction, partially through pain management. It may even help patients wean off from opiate drugs, due to its remarkable pain management ability without the side effects [R, R].
Perhaps the most common use of acupuncture is to manage chronic pain. Stimulation of acupoints is believed to release endorphins and natural opioids in the body,
thus reducing the perception of pain. In addition, it also reduces stress and tension
[R, R].
Tai chi is another exercise therapy that integrates moderate physical activity, deep
breathing, and meditation to promote stress reduction and relaxation, which can
beneficially influence the immune system and overall health [R, R].
Massage is also a great stress buster. A meta-analysis of 7 clinical trials found that
massage and other manual therapies may be as effective as conventional drugs to
reduce the intensity and frequency of migraine attacks. However, they warned that
the quality of the studies was low [R, R].
Stress and the perception of threats are believed to increase pain. The following
mental/emotional factors can affect pain [R, R, R]:
•
•
•
•
•

Thoughts
Emotions
Social and familial support
Cultural background
Context and memory associated with the pain

Whilst this list isn’t comprehensive, everyone manages stress in their own way, so
do your best to find ways to manage your own stress, as this will likely go a long way
to reducing your head pain. For additional factors which could inhibit your stress,
read this article on SelfHacked or one of our other posts on the subject!
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MEF2D
The MEF2D gene encodes a protein called myocyte-specific enhancer factor 2D
(also abbreviated MEF2D). MEF2D is a member of the Mef2 family of proteins. They
are most active during the development of the embryo, but in adults, they help manage the stress response in nerve cells and, possibly, blood vessels [R, R, R].
MEF2D promotes cell growth and division and is believed to directly influence brain
activity. More specifically, some research suggests that MEF2D increases neuronal
excitability, or the rate at which neurons fire in the brain, by increasing their sensitivity to stimuli [R].
Some studies suggest that migraines may be caused by imbalances in the relative
sensitivity of neurons; highly active neurons may be at the root of painful migraine
attacks [R, R, R].
Variants of the MEF2D gene have been associated with an increased risk of migraine and headache. This gene plays a role in stress management and may be activated in response to psychological stress. Stress has been proposed as a migraine
trigger, therefore stress management strategies may help reduce the incidence of
migraines in people who carry genetic variants that make them more susceptible
to them [R, R].
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BDNF
The BDNF gene encodes the brain-derived neurotrophic factor (BDNF), a crucial
growth factor in the brain. BDNF stimulates the creation of new brain cells (neurogenesis), and their development and adaptation (synaptic plasticity) — vital processes for learning and memory. This protein also plays a role in regulating pain
response [R, R, R].
Variants of the BDNF gene have been associated with changes in BDNF protein
production and transport. This is thought to negatively impact the body's ability to
maintain a balanced response to pain, thus increasing your risk of head pain. However, the mechanism behind this is still not exactly clear [R, R, R, R, R].
One thing we do know is that stress can significantly alter the amount of BDNF you
produce, therefore if you carry a BDNF risk variant and are already at an increased
risk of unhealthy BDNF levels, it is especially important you try and remove as much
stress from your life as possible to reduce your risk of BDNF level associated head
pain [R, R, R, R].

Gene Summary
If you carry a genetic variant of genes such as BDNF or MEF2D which increase your
risk of migraine and headaches, stress reduction/management can help by counteracting the negative physiological impact of the genetic variants.
To find out more and things you can do to reduce your risk of migraines or headaches, check out this post on SelfDecode or to read more about stress check out
this article on SelfHacked.
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7) Fish oil
Fish oil is a great source of anti-inflammatory, omega-3 healthy fats. It contains two
omega-3 fatty acids known as eicosapentaenoic acid (EPA) and docosahexaenoic
acid (DHA). Our bodies can produce them from an essential fatty acid, ALA, but the
efficacy of this conversion is questionable. DHA is highly concentrated in the brain
[R, R].
The ideal omega-3/omega-6 ratio in the body is 1:1 – 1:3, which is associated with a
lower lipid count, healthier blood vessels, and reduced risk of chronic conditions [R].
Dietary omega-3 fatty acids have potent anti-inflammatory effects, and they may be
beneficial for a range of inflammatory conditions. In one study, men who took DHA
supplements for 6-12 weeks decreased the concentrations of several inflammatory
markers in their blood by approximately 20% [R, R].
Resolvins found in the constituents of fish oil, EPA and DHA, appear to prevent certain inflammatory cytokines such as TNF-α from inducing pain. DHA also produces
NPD1 molecules, which have anti-inflammatory properties in the brain [R, R].
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A recent meta-analysis of 10 clinical trials summarized the available research on fish
oil/omega-3 and migraine headaches. According to the results, supplementation
may not reduce frequency and severity of the attacks but may significantly reduce
their duration (3.4 hours) [R].

BDNF
The BDNF gene encodes the brain-derived neurotrophic factor (BDNF), a crucial
growth factor in the brain. BDNF stimulates the creation of new brain cells (neurogenesis), and their development and adaptation (synaptic plasticity) — vital processes for learning and memory. This protein also plays a role in regulating pain
response [R, R, R].
Variants of the BDNF gene have been associated with changes in BDNF protein
production and transport. This is thought to negatively impact the body's ability to
maintain a balanced response to pain, thus increasing your risk of head pain. However, the mechanism behind this is still not exactly clear [R, R, R, R, R].
Fish oil is a good choice for individuals with BDNF reducing risk variants, as it can
promote neurogenesis and synaptic plasticity by boosting BDNF levels [R, R, R, R].

ASTN2
As mentioned earlier, the ASTN2-AS1 gene affects the choroid plexus, a network of
cells that produce and release cerebrospinal fluid in the brain [R, R].
Cerebrospinal fluid plays many important roles in the nervous system, including
exchanging nutrients between blood and cells of the brain. Exchange of nutrients
happens across what is known as the blood-cerebrospinal fluid barrier. sVCAM1 is
a protein found in the choroid plexus. This protein was suggested to influence the
stability of the blood-cerebrospinal fluid barrier in an ongoing study [R, R].
Although the study is in its early stages, the amount of sVCAM1 was found to be
elevated in the brains of individuals that experience migraine, in comparison to
healthy controls. In individuals with migraine, it is possible that genetic variants of
the ASTN2 gene cause elevated sVCAM1 levels, which in turn reduces the stability
of the blood-cerebrospinal fluid barrier, thus allowing more substances than usual
to pass from the blood to cerebrospinal fluid [R].
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Individuals who carry genetic risk variants for this gene elevating their sVCAM1 levels may benefit from fish oil supplementation, as higher levels of DHA and EPA in
the blood have been associated with lower levels of sVCAM1 [R].
Fish oil has also been shown to prevent migraine occurrence, and reduce the frequency of migraine attacks when paired with curcumin [R, R].

Gene Summary
If you carry a genetic variant of genes such as BDNF or ASTN2 which increase your
risk of migraine and headaches, then taking fish oil can help by counteracting the
negative physiological impact of the genetic variants.
To find out more and things you can do to reduce your risk of migraines or headaches, check out this post on SelfDecode or to read more about fish oil check out
this article on SelfHacked.
Bonus tip: Caffeine is a part of several different FDA-approved drugs for migraine and tension headaches, along with Tylenol, aspirin, sumatriptan, diclofenac, and others [R, R, R, R, R, R, R].
In 2 clinical trials on almost 350 people, caffeine (both oral and intravenous) helped
prevent postoperative headaches. However, ironically, headache is one of the most
common symptoms of caffeine withdrawal, which can be a limitation for its longterm use. So consider whether you may be suffering from caffeine withdrawal next
time you feel a twinge of head pain! [R, R, R]
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How To Solve Your Headaches
and Migraines and Completely
Optimize Your Health
It’s crazy to think that over 15% of the US population suffers from migraines and
just choose to accept it as a normal part of their lives.
A lot of people brush it off because they think it’s a minor health issue. “It’s only a
headache, it’ll go away.”
But think about all the times your headache stopped you from working on your
goals, completely derailing the plans you had for the day. Add those days up in a
lifetime, and you’ll realize it has been a huge barrier to your success, holding you
back from achieving your dreams.
That’s why it’s extremely important to get to the root cause of your headache and
migraine issues! Solving your headache and migraine problems will cause a domino effect that will help you optimize your whole life!
And the best way to get there is by understanding your DNA blueprint, and decoding your genes.
With SelfDecode, you’ll learn about all your genes that impact not just the frequency, but also the severity and duration of your headaches and migraines.
You’ll get personalized diet, lifestyle, and supplement recommendations that work
best for you, so that you can finally live your life without the fear of a disabling
migraine.
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5 Steps to Live Headache Free
1.
2.
3.

4.
5.

1. Order a DNA kit when you sign up for SelfDecode or upload your existing
DNA file.
2. Download your Migraine DNA Wellness Report and look at the prioritized
list of personalized recommendations at the end of the report.
3. Check your gene scorecards for all of the headache related posts on the
SelfDecode Personalized Genetics Blog and look at your personalized recommendations at the end of each article.
4. Start implementing the recommended changes based on your DNA.
5. Live your life headache-free!
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