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Abstract
Several factors can trigger migraine; among them, dietary factors play a very important role in the onset of
migraine attacks. The aim of our study was to evaluate the incidence of food intolerances in a group of
migraineurs, by using the Cytotoxic test.
30 consecutive patients suffering from migraine and coming to the Headache Center of S.Luca Hospital,
Vallo della Lucania (SA) were examined. 23 were women, whose mean age was 28.2 years, range 13-47 years,
7 were men, whose mean age was 39.33 years, range 28-62 years. The Cytotoxic test is capable of identifying
the presence of specific food intolerances by observing the appearance, the size, the shape or the integrity of
leukocytes exposed to extracted food antigens or other materials derived from specific foods.
We found that: 12 women (52.17 %) and 3 men (42.85 %) were intolerant to tyramine. 3 women (13.05 %) and
no man (0 %) were intolerant to milk 4 women (17.39 %) and 1 man (14.28 %) were intolerant to yeast. 4
women (17.39 %) and 1 man (14.28 %) were intolerant to Solanaceae. 5 women (21.74 %) and no man were (0 %)
intolerant to coffee. 5 women (21.74 %) and no man (0 %) were intolerant to cocoa. 2 women (8.69 %) and no
man (0 %) were intolerant to tea. 1 woman (4.35 %) and 1 man (14.28 %) were intolerant eggs. 1 woman (4.35%)
and no man (0 %) were intolerant to pork. 1 woman (4.35 %) and no man were intolerant to sugar.
Our study showed a high incidence of food intolerance in migraineurs (in women more than in men). The
dietary factors which gave more significant results were tyramine, yeast, solanaceae, coffee and cocoa.
These results are in agree with those of other studies found in literature, proposing tyramine, coffee and
cocoa as very important migraine-precipitating factors. Besides, there are few evidences about the comorbidity between migraine and intolerance to solanaceae. For this reason, further studies are requested to
confirm this hypothesis.
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Introduction
Migraine is a neuro-vascular syndrome characterised by recurrent headache attacks associated with
photophobia, phonophobia, nausea and vomiting.
Migraine occurs in about 18 % of women and 6% of
men, regardless of race or geographical location [1].
Currently, migraines are divided into two categories: migraine without aura (previously termed
common migraine), and migraine with aura (previously also termed classical migraine) preceeded by
a 15-20 minute episode of visual or sensory aura.
Auras are most commonly visual alterations, such as
hemianopsic field defects and scotomas that
enlarge and spread peripherally [2] Visual auras are
associated with spreading cortical depression;
sensory auras are usually experienced as paraesthesias of the arm and face.
While the exact etiology of migraine headaches is
unknown, several theories have been proposed.
The vascular theory attributes migraines to an initial
intra-cranial arterial vasoconstriction, resulting in
reduced blood flow to the visual cortex, followed
by a period of extra-cranial vasodilation [3]. Modern
imaging techniques have shown that during a
common migraine attack there are in fact only
minor changes in cerebral blood flow, and the
proposed initial vasoconstrictive phase may actually
last much longer than the aura [4]. It has also been
hypothesised that migraine sufferers have an
inherent vasomotor instability and are more susceptible to the vasodilatory effects of certain physical
and chemical agents. This point of view has been
reinforced by the observation that organic nitrates,
which are capable of delivering nitric oxide, trigger
migraine attacks in migraineurs, at low doses,
ineffective in normal subjects [5] .
Moskowitz's theory involves the trigeminovascular complex, which links the aura and the headache
of migraine [6]. In this theory the trigeminovascular
neurons release substance P and other neurotransmitters in response to various triggers .
The affected trigeminal nerve release of substances such as substance P, neurokinin A, calcitonin
gene-related peptide, and nitric oxide which inte-
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ract with the blood vessel wall to produce dilatation, protein extravasation, and sterile inflammation, stimulating the trigeminocervical complex as
shown by induction of c-fos antigen by positron
emission tomography (PET) scan.[7-9] This chain of
events is further mediated by mast cells that release
histamine and platelets that release serotonin. [815]
The release of these chemicals causes inflammation, and what is called peripheral sensitization. This
is most likely, what results in the throbbing pain of
migraine. Information then relayed to the thalamus
and cortex for registering of pain and central
sensitization explaining coetaneous allodynia.
Involvement of other centers may explain the
associated autonomic symptoms and affective
aspects of this pain [12].
A relationship between food consumption and
migraine has been widely suggested [16-21]. Some
foods (such as cheese, chocolate or wine) are
thought to be one of the well-known reasons
triggering of migraine attacks according to consistent reports from the patients. It has been reported that diet with low-fat intake could reduce the
headache frequency and intensity [22. On the other
hand, some additives (such as triclorogalactosucrose or aspartame) may trigger attacks in some
migraineurs [23-26]. However, it is neither easy nor
very useful to organise routine diet according to
robust protocols for many patients [27]. All this
indicates that there is a need for an individualised
approach of the diet to relieve migraine. One has to
distinguish between inflammation-induced migraine
and migraine caused by food via other mechanisms
such as histamine-induced vasodilatation. IgG could
be one of the markers to identify food which causes
inflammation and could cause migraine attacks in
predisposed individuals.
IgE-specific food allergy has been shown to be
related with migraine supported by the success of
individualised diet in controlling migraine attacks
[28]. Non-IgE antibody mediated mechanisms have
also been proposed in food allergy [29]. Aljada et al.
[30] provided evidence for the pro-inflammatory
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effect of food intake. IgG antibodies against food
antigens have been found to be correlated with
inflammation and intima media thickness in obese
juveniles [31]. Several studies reported significant
improvement in irritable bowel syndrome (IBS) by
food elimination based on IgG antibodies against to
food antigens [32-35]. Rees et al. [36] showed a
beneficial effect of a diet guided by IgG antibodies
to food in migraine patients. Recently, Arroyave
Hernandez et al. [37] reported preliminary evidence
that IgG-based elimination diets successfully controlled the migraine without need of medication.
Given the above evidences, the aim of our study
was to evaluate the incidence of food intolerances
in a group of migraineurs, by using the Cytotoxic
test.
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We found that: 12 women (52.17 %) and 3 men
(42.85 %) were intolerant to tyramine. 3 women
(13.05 %) and no man (0 %) were intolerant to milk 4
women (17.39 %) and 1 man (14.28 %) were intolerant
to yeast. 4 women (17.39 %) and 1 man (14.28 %)
were intolerant to Solanaceae. 5 women (21.74 %)
and no man were (0 %) intolerant to coffee. 5
women (21.74 %) and no man (0 %) were intolerant
to cocoa. 2 women (8.69 %) and no man (0 %) were
intolerant to tea. 1 woman (4.35 %) and 1 man (14.28
%) were intolerant eggs. 1 woman (4.35%) and no
man (0 %) were intolerant to pork. 1 woman (4.35 %)
and no man were intolerant to sugar (See Table I).
In women, there was a higher incidence of food
intolerance (See Fig. 1).

Discussion
Patients and Methods
The study was performed and approved by
Neurophysiopatology Service, Headache Centre, S.
Luca Hospital, Vallo della Lucania (SA),Italy.
30 consecutive patients suffering from migraine
and coming to the Headache Center of S.Luca
Hospital, Vallo della Lucania (SA) were examined. 23
were women, whose mean age was 28.2 years,
range 13-47 years, 7 were men, whose mean age
was 39.33 years, range 28-62 years. All patients
suffering from migraine without aura (criteria ICDHII) at least 3 years and were subjected to a laboratory evaluation through the cytotoxic test. The
Cytotoxic test is capable of identifying the presence
of specific food intolerances by observing the
appearance, the size, the shape or the integrity of
leukocytes exposed to extracted food antigens or
other materials derived from specific foods.
Statistical analyses included parametric tests to
compare means (paired and unpaired two sample ttest), non-parametric tests to compare medians
(Wilcoxon test and Mann–Whitney test) and 2×2 chisquare test.

Results

Our study showed a high incidence of food
intolerance in migraineurs (in women more than in
men). The dietary factors which gave more significant results were tyramine, yeast, solanaceae,
coffee and cocoa. These results are in agree with
those of other studies found in literature, proposing
tyramine, coffee and cocoa as very important
migraine-precipitating factors [38-40].
Foods containing tyramine and other biogenic
amines have long been suspected of triggering
migraine [41-43]. Foods commonly identified as
migraine triggers include (in order of importance):
dairy products (eg, cheese), chocolate, eggs, citrus
fruits, meat, wheat, nuts and peanuts, tomatoes,
onions, corn, apples, and bananas [44]. Tyramine–
and phenylalanine–containing foods, such as aged
cheese, beer, and red wine, have also been implicated in migraine [43-44]. Although evidence is
limited, dietary treatment of pediatric migraine with
an allergen–free diet was effective in over 90% of
subjects [45]. Elimination of certain food additives,
including MSG, aspartame, and sodium nitrate, may
also be helpful [46-47].
Experts are still trying to understand how tyramine can trigger migraines. One explanation is that
tyramine can cause nerve cells in your brain to
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release the chemical norepinephrine. Having higher
levels of tyramine in our system -- along with an
unusual level of brain chemicals -- can cause changes in the brain that lead to headaches.
Tyramines are derivatives of amino acids called
tyrosine. After long periods of time, some of the
tyrosine amino acids in foods such as aged cheeses
or meats will naturally be converted by bacteria into
tyramines. This same process can also occur in your
intestinal tract if digestion is slow allowing bacteria
the time to convert tyrosine into tyramine. For this
reason, tyramine-sensitive individuals should take
steps to support their digestive system as well as
reduce foods containing pre-formed tyramine in
their meal plan [48-49].
Although the reason tyramine causes toxic food
responses such as migraines is not clearly understood, research suggests that people suffering from
migraines may not adequately neutralize tyramine.
While normally neutralized through a detoxification
process in the intestine and liver before it is absorbed into the body, tyramine sensitive individuals are
believed to have increased amounts of unneutralized tyramine that gets absorbed and circulated to
the brain where it may interfere with normal brain
functions causing the pain that is experienced as a
migraine [48-49].
Regarding migraine by solanaceae, these may
contain toxic alkaloids, solanine and chaconine.
These alkaloids present in the greatest concentrations just underneath the skin and increase proportionately with age and exposure to sun light.
Cooking at high temperatures (over 170 °C) partly
destroys these toxic substances [50,51]. When
consumed in sufficient amounts, these compounds
may cause headache [50,51].
Regarding migraine by caffeine, excessive caffeine consumption or withdrawal from caffeine can
cause headaches when the caffeine level abruptly
drops. The blood vessels seem to become sensitized to caffeine, and when caffeine is not ingested, a
headache may occur [52].
Sigmon et al. [52] investigated the biological
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mechanisms of caffeine withdrawal in a new study.
Consumers of coffee and other caffeinated products have often reported that caffeine withdrawal
brings with it many after effects such as headache,
fatigue, feeling less alert, less energetic and experiencing difficulty concentrating. In the study, the
researchers looked at brain electrical activity and
blood flow during caffeine withdrawal to examine
what was taking place physiologically during acute
caffeine abstinence, including the likely mechanism
underlying the common "caffeine withdrawal
headache." They examined caffeine's effects in a
double-blind study, which involved the administration of caffeine and placebo capsules. The researchers measured each participant's response to the
caffeine or placebo using three different measures,
brain electrical activity via electroencephalogram
(EEG); blood flow velocity in the brain via ultrasound; and participants' self-reports of subjective
effects via questionnaires. It was shown that
stopping daily caffeine consumption produces
changes in cerebral blood flow velocity and quantitative EEG that are likely related to the classic
caffeine withdrawal symptoms of headache, drowsiness and decreased alertness. More specifically,
acute caffeine abstinence increased brain blood
flow, an effect that may account for commonly
reported withdrawal headaches [52].
Regarding migraine by cocoa, this contains high
proportions of condensed tannins and although
researchers are not certain what the exact mechanism is behind cocoa migraine, most are currently in
agreement that the neurotransmitter serotonin is
involved. Some researchers suggest that, at least in
some cases, low levels of utilizable serotonin may
account for a propensity to migraine. According to
agricultural studies, tannins are believed to bind
with nutritional components in the digestive tract,
and to bind to the wall of the digestive tract itself.
Although proline absorption appears to be most
effected by tannins' complexing with proteins,
other amino acids, including tryptophan (a precursor to serotonin), are also effected. Starches,
needed by the body in the production of serotonin,
are easily bound by tannins. It seems possible that
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as a result of this binding, diets high in tannins could
result in reduced utilizable levels of serotonin. In
individuals who are susceptible to migraine, such a
reduction of serotonin may lead to an increase in
the number and severity of their migraines.
Therefore, our study confirm a strong relationship between food intolerance and migraine considering that tyramine, coffee and cocoa are very
important migraine-precipitating factors. Besides,
there are few evidences about the comorbidity
between migraine and intolerance to solanaceae.
For this reason, further studies are requested to
confirm this hypothesis.

References
[1] Stewart, W.F., Lipton, R.B., Celentano, D.D. and Reed M.L..
(1992) Prevalence of migraine headache in the United States:
relation to age, income, race, and other sociodemographic
factors. JAMA 267, 64-69.
[2] Greenberg, D. (1993). In “Clinical Neurology”. pp. 88-89.
Appleton &Lange, Norwalk,CT.
Hering-Hanit, R., Gadoth, N, Yavetz, A., Gavendo , S. and Sala,
B. (2001). Is blood hmocysteine elevated in migraine?
Headache 41: 779.781.
[3] Wolﬀ, H.G. (1963). Headache and Other Head Pain. 2nd Ed.
Oxford University Press, New York.
[4] Campbell, J.K. and Caselli, R.J. (1991) Headache and other
craniofacial pain.. In: Bradley WG, Daroﬀ RB, Fenichel GM,
Marsden CD, eds. Neurology in Clinical Practice, Vol. II, pp.
1525-1526. Butterworth-Heinemann ,Boston.
[5] Thomsen, L.L., Iversen, H.K., Brinck, T.A. and Olesen, J.
(1993). Arterial supersensitivity to nitric oxide (nitroglycerin)
in migraine suﬀerers. Cephalalgia 13, 395-399.
[6] Moskowitz, M.A. (1984). The neurobiology of vascular head
pain. Ann. Neurol.16, 157-168.
[7] Goadsby PJ, Edvinsson L, Ekman R. Vasoactive peptide
release in the extracerebral circulation of humans during
migraine headache. Ann Neurol. 1990; 28: 183-7.
[8] Moskowitz M, MacFarlane R. Neurovascular and molecular
mechanisms in migraine headache. Cerebrovasc Brain Metab
Rev. 1993; 4: 159-177.
[9] Moskowitz MA. Neurogenic inﬂammation in the
pathophysiology and treatment of migraine. Neurology.
1993; 43 (suppl 3): S16-S20.
[10] Montagna P. The physiopathology of migraine: the
contribution of genetics. Neurol Sci. Oct 2004; 25(3): 93-96.
[11] Bartsch T, Goadsby PJ. Stimulation of the greater occipital
nerve (GON) enhances responses of dural responsive
convergent neurons in thetrigemino-cervical complex in the
rat. Cephalalgia. 2001; 21: 401-2.
[12] Burstein R, Collins B, Jakubowski M. Defeating migraine
pain with triptans: a race against the developing allodynia.
Program and abstracts of the 55th Annual Scientiﬁc Meeting
of the American Academy of Neurology, March 29-April 5,
2003, Honolulu, Hawaii.
[13] Kurth, T., Gaziano, J. M., Cook, N. R., Bubes, V., Logroscino,
G., Diener, H.-C., Buring, J. E. Migraine and Risk of
Cardiovascular Disease in Men. Arch Intern Med. 2007; 167:

(18 - 24)

795-801.
[14] Kurth, T., Gaziano, J. M., Cook, N. R., Logroscino, G.,
Diener, H.-C., Buring, J. E. Migraine and risk of cardiovascular
disease in women. JAMA. 2006; 296: 283-291.
[15] Welch KM, Olesen J. Tfelt-Hansen P, Welch KMA. Migraine
and Stroke. The Headaches. 1993: 427-436.
[16] Diamond S, Prager J, Freitag FG. Diet and headache Is
there a link?. Postgrad Med J 1986; 79: 279–286.
[17] Millichap JG, Yee MM. The diet factor in pediatric and
adolescent migraine. Pediatr Neurol 2003; 28: 9–15.
[18] Peatﬁeld RC, Glover V, Littlewood JT, Sandler M, Cliﬀord
Rose F. The prevalence of diet-induced migraine. Cephalalgia
1984; 4: 179–183.
[19] Peatﬁeld RC. Relationships between food, wine, and beerprecipitated migrainous headaches. Headache 1995; 35:
355–357.
[20] Savi L, Rainero I, Valfre W, Gentile S, Lo Giudice R, Pinessi
L. Food and headache attacks. A comparison of patients
with migraine and tension-type headache. Panminerva Med
2002; 44: 27–31.
[21] Vaughan TR. The role of food in the pathogenesis of
migraine headache. Clin Rev Allergy 1994; 12: 167–180.
[22]. Bic Z, Blix GG, Hopp HP, Leslie FM, Schell MJ. The
inﬂuence of a low-fat diet on incidence and severity of
migraine headaches. J Womens Health Gend Based Med
1999; 8: 623–630.
[23] Bigal ME, Krymchantowski AV. Migraine triggered by
sucralose – a case report. Headache 2006; 46: 515–517.
[24] Patel RM, Sarma R, Grimsley E. Popular sweetner
sucralose as a migraine trigger. Headache 2006; 46:
1303–1304.
[25] Newman LC, Lipton RB. Migraine MLT-down: an unusual
presentation of migraine in patients with aspartametriggered headaches. Headache 2001; 41: 899–901.
[26] Van den Eeden SK, Koepsell TD, Longstreth Jr WT, van
Belle G, Daling JR, McKnight B. Aspartame ingestion and
headaches: a randomized crossover trial. Neurology 1994;
44: 1787–1793.
[27]Blau JN. Migraine triggers: practice and theory. Pathol Biol
(Paris) 1992; 40: 367–372.
[28] Mansﬁeld LE, Vaughan TR, Waller SF, Haverly RW, Ting S.
Food allergy and adult migraine: double-blind and mediator
conﬁrmation of an allergic etiology. Ann Allergy 1985; 55:
126–129.
[29] Halpern GM, Scott JR. Non-IgE antibody mediated
mechanisms in food allergy. Ann Allergy 1987; 58: 14–27.
[30] Aljada A, Mohanty P, Ghanim H, et al. Increase in
intranuclear nuclear factor kappaB and decrease in inhibitor
kappaB in mononuclear cells after a mixed meal: evidence
for a proinﬂammatory eﬀect. Am J Clin Nutr 2004; 79:
682–690.
[31] Wilders-Truschnig M, Mangge H, Lieners C, Gruber H,
Mayer C, Marz W. IgG antibodies against food antigens are
correlated with inﬂammation and intima media thickness in
obese juveniles. Exp Clin Endocrinol Diabetes 2008; 116:
241–245.
[32] Atkinson W, Sheldon TA, Shaath N, Whorwell PJ. Food
elimination based on IgG antibodies in irritable bowel
syndrome: a randomised controlled trial. Gut 2004; 53:
1459–1464.
[33] Zar S, Mincher L, Benson MJ, Kumar D. Food-speciﬁc IgG4
antibody-guided exclusion diet improves symptoms and
rectal compliance in irritable bowel syndrome. Scand J
Gastroenterol 2005; 40: 800–807.
[34] Drisko J, Bischoﬀ B, Hall M, McCallum R. Treating irritable
bowel syndrome with a food elimination diet followed by
food challenge and probiotics. J Am Coll Nutr 2006; 25:
514–522.

http://pharmacologyonline.silae.it
ISSN: 1827-8620

23

PhOL
[35] Zuo XL, Li YQ, Li WJ, et al. Alterations of food antigenspeciﬁc serum immunoglobulins G and E antibodies in
patients with irritable bowel syndrome and functional
dyspepsia. Clin Exp Allergy 2007; 37: 823–830.
[36] Rees T, Watson D. A prospective audit of food intolerance
among migraine patients in primary care clinical practice.
Headache Care 2005; 2: 11–14.
[37] Arroyave Hernandez CM, Echevarria Pinto M, Hernandez
Montiel HL. Food allergy mediated by IgG antibodies
associated with migraine in adults. Rev Alerg Mex 2007; 54:
162–168.
[38] Millichap, J. Gordon (Summer 2002). Noha News XXVII:
3–6.
[39] Moﬀett, Adrienne; Swash, M; Scott, DF (1972). "Eﬀect of
tyramine in migraine: a double-blind study". Journal of
Neurology, Neurosurgery, & Psychiatry with Practical
Neurology 35, 4: 496–499.
[40] D'Andrea, G; Nordera, GP; Perini, F; Allais, G; Granella, F
(May 2007). "Biochemistry of neuromodulation in primary
headaches: focus on anomalies of tyrosine metabolism".
Neurological Sciences 28, Supplement 2: S94–S96.
[41] Jansen SC, van Dusseldorp M, Bottema KC, Dubois AE.
Intolerance to dietary biogenic amines: a review. Ann Allergy
Asthma Immunol. 2003;91:233–240.
[42] Vaughan TR. The role of food in the pathogenesis of
migraine headache. Clin Rev Allergy. 1994;12:167–180.
[43] Mansﬁeld LE, Vaughan TR, Waller SF, Haverly RW, Ting S.
Food allergy and adult migraine: double–blind and mediator
conﬁrmation of an allergic etiology. Ann Allergy.
1985;55:126–129.

(18 - 24)

[44] Barnard N. Foods That Fight Pain. New York: Harmony
Books; 1998.
[45] Egger J, Carter CM, Wilson J, Turner MW, Soothill JF. Is
migraine food allergy? A double–blind controlled trial of
oligoantigenic diet treatment. Lancet. 1983;2:865–869.
[46] Millichap JG, Yee MM. The diet factor in pediatric and
adolescent migraine. Pediatr Neurol. 2003;28:9–15.
[47] Sinclair S. Migraine headaches: nutritional, botanical and
other alternative approaches. Altern Med Rev. 1999;4:86–95.
[48] Bic Z, Blix GG, Hopp HP, Leslie FM, Schell MJ. The inﬂuence
of a low–fat diet on incidence and severity of migraine
headaches. J Womens Health Gend Based Med.
1999;8:623–630.
[49] Davis RJ, Murdoch CE, Ali M, et al. EP4 prostanoid
receptor–mediated vasodilatation of human middle cerebral
arteries. Br J Pharmacol. 2004;141:580–585.
[50] Ahmed T, Fuchs GJ. Gastrointestinal allergy to food: A
review. J Diarrhoeal Dis Res. 1997;15(4):211-223.
[51] Walker-Smith J. Food sensitivity enteropathy: Overview
and update. Acta Paediatrica Japonica. 1994;36:545-549.
[52] Stacey C Sigmon; Roland R Griﬃths, Caﬀeine choice
prospectively predicts positive subjective eﬀects of caﬀeine
and d-amphetamine. Drug and alcohol
dependence 2011;118(2-3):341-8.

http://pharmacologyonline.silae.it
ISSN: 1827-8620

24

PhOL

Fig. 1: Intolerance in migraineurs: women vs men

Table I: Food intolerance in migraineurs
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