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ABSTRACT
Aim of study. This study was aimed at assessing the possible effect of melatonin concentration on migraine. The serum concentration profile of melatonin in patients with diagnosed episodic migraine in the interictal period was compared to the profile
in patients without migraine. Then, a correlation between the frequency and duration of migraine attacks, and the possible
relationship between these parameters and melatonin levels in individual patients, was established.
Clinical rationale for study. Melatonin secretion is related to migraine pathophysiology in many different ways.
Materials and methods. The study was conducted in a group of 58 subjects (48 women and 10 men). The study group comprised 29 patients (24 women and five men) diagnosed with migraine according to the International Classification of Headache
Disorders (ICHD-3 beta), within the framework of the Outpatient Clinic at Bielanski Hospital in Warsaw and the Clinical Department of Neurology of the 2nd Faculty of Medicine (now known as the Faculty of Medical Sciences) at the Medical University of
Warsaw, Poland. The control group consisted of 29 subjects (24 women and five men) with no headache. Blood samples for the
determination of melatonin were collected at midnight, 2am, 3am, 4am and 6am. Melatonin level in a frozen serum of venous
blood was determined by a radio-immuno-enzymatic method at the Department of Histology and Embryology of the Faculty
of Veterinary Medicine at the University of Warmia and Mazury in Olsztyn, Poland.
Results. No statistically significant differences between the levels of melatonin and the averaged advances of melatonin profiles
were observed in the examined and the control group. There were demonstrated medium negative correlations between the
maximum value of melatonin and the duration of migraine (R = -0.4, p = 0.03). There were also observed statistically significant
differences (p = 0.01) between the averaged advances of melatonin profiles, depending on the duration of migraine.
Conclusions and clinical implications. Our study showed no abnormalities of melatonin secretion in patients with migraine
during the interictal period. The results of studies available in the literature depend on the nature of the headache (episodic or
chronic) and the time of measuring the concentration of melatonin (during a headache attack or in an interictal period).
Key words: migraine, melatonin hormone, circadian rhythm, migraine pathophysiology
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Introduction
Melatonin is a hormone that allows an organism to adapt
to cyclically changing environmental conditions, especially
levels of light and the time of day [1]. It is produced primarily
by pinealocytes, the gland cells of the pineal body [2]. The concentration of melatonin in blood results from its production,
and varies during the day. It amounts to 0–20 pg/ml in the

daytime but is much higher at night, reaching 40–100 pg/ml
[3]. Secretion occurs at night, with maximum plasma levels
around 2am to 4am. The amount of melatonin produced in the
pineal gland is genetically determined, and its concentration
decreases with age [4].
The main centre controlling activity of the pineal body
and synthesis of melatonin is the suprachiasmatic nucleus
of the hypothalamus (SCN), which is the constituent of
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a multiple neural pathway through which the information
about changes in light conditions reaches the pineal gland [5].
The hypothalamus has also connections with trigeminal nerve
nuclei, especially with caudal nucleus of the fifth nerve which
is involved in migraine pathophysiology. Disorders on the
retino-hypothalamic-pineal axis play a vital role in migraine
pathophysiology and other spontaneous headaches [6].
Melatonin secretion is disturbed in many clinical situations. Compression of the optic chiasm due to a tumour with
suprasellar extension may affect the retinohypothalamic tract
and SCN, and is associated with permanent changes in total
sleep duration in patients with pituitary insufﬁciency [7].
A large pituitary tumour exerting significant pressure on the
optic chiasm disturbs the melatonin rhythm [8]. Recent studies
have shown disruption of the nocturnal pick-up of melatonin
in ischaemic stroke patients and in patients with acute cerebral haemorrhage. The decline in melatonin production in
aged individuals has been suggested as one of the primary
contributory factors for the development of age-associated
neurodegenerative diseases such as Parkinson’s Disease and
Alzheimer’s Disease. Decreased melatonin levels have also
been reported in patients with some forms of epilepsy [9].
A change in the pattern of melatonin secretion has been found
in various psychiatric disorders such as seasonal affective
disorder, bipolar disorder, bulimia, anorexia, schizophrenia,
and obsessive compulsive disorder [10]. Decreased melatonin
production has been found in several cardiovascular diseases
such as coronary heart disease and acute myocardial infarction. Melatonin is also probably involved in the control of the
circadian rhythm of blood pressure [11].
The use of melatonin as an antihypertensive, antioxidant
and anti-ischaemic drug has brought about new opportunities
for the management of cardiovascular dysfunction and disease
from a circadian rhythm perspective. Many investigators have
been working on the hypothesis of a possible oncostatic role
of melatonin on several kinds of tumours [9]. Recent studies
have deepened understanding about the effects of melatonin in
the management of patients with biological rhythm disorders
resulting from shift work and the so-called jet-lag phenomenon. The role of melatonin and light therapy in the treatment
of circadian sleep arrhythmia is currently the subject of many
studies. It has been shown, for example, that sleep disturbance
in many patients is caused by desynchronisation of the circadian rhythm of sleep-wake [11].
The role of melatonin in the pathophysiology of migraine
is relevant in relation to its applicability in migraine therapy
[12]. Melatonin has a similar structure to indomethacin,
a non-steroidal anti-inflammatory drug (NSAID) belonging
to indoles used for various types of headache [13]. It has been
shown that melatonin 3 mg is effective for migraine prevention, but further work is needed to determine whether there is
a dose-response [14]. Melatonin receptors (MT1 and MT2) are
present in the suprachiasmatic nucleus of the hypothalamus,
so direct action of exogenous melatonin at the hypothalamus
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is possible [12]. Ongoing research on the use of melatonin
agonist drugs in migraine therapy is promising, although
only a few clinical trials have been conducted in patients with
migraine. Effective treatment has been achieved with melatonin agonists: ramelteon (used efficiently to treat insomnia
and circadian sleep disorders) [15] and agomelatine (used
efficiently to treat depression) [16]. Agomelatine (in doses of
25 mg/day for six months) decreased both the frequency and
duration of migraine attacks and thus reduced the intensity
of pain. It also reduced significantly the severity of depression
and normalised sleep disturbances [17].

Clinical rationale for this study
Melatonin secretion is related to migraine pathophysiology
in many ways. Several mechanisms are considered, including
local sympathetic abnormality, hypersensitivity of the retino-hypothalamic pathway, and functional disturbance at the
level of the suprachiasmatic nucleus. Since the pineal gland
plays a role in the homeostatic equilibrium of the organism,
low melatonin levels could reinforce the vulnerability of the
rhythmic organisation of the central nervous system in migraine, and facilitate a cascade of events related to perivascular
inflammation in the trigeminovascular system which also
innervate the pineal gland [18].
Research over several decades has shown that melatonin is
an effective antioxidant taking part in free radicals scavenging
and regulation of enzymes involved in that process. Moreover,
melatonin exhibits anti-inflammatory activity. For instance, it
inhibits the synthesis of prostaglandin E2 which among other
substances is involved in the development of perivascular
neurogenic inflammation which is responsible for a migraine
attack. Melatonin has also been observed to possess the ability
to inhibit the enzyme of nitric oxide synthase, and to modulate the secretion of serotonin and dopamine, the substances
connected with migraine pathophysiology [9].
The hypothalamus has been proposed as a central and
early player in the pathophysiology of a migraine attack,
as PET imaging has revealed that hypothalamic activity is
altered during the 24 hours prior to pain onset, along with
altered functional coupling with the spinal trigeminal nuclei
and dorsal rostral pons occuring soon thereafter [19]. The
occurrence of hypothalamic dysfunction may also be responsible for the appearance of migraine attacks provoked by sleep
disorders, selected foods or intense light [20]. Migraine can
be viewed as transient disturbances of the body’s adaptive
response to internal or external environmental changes. Of
these factors, light is a major precipitatory or aggravating
factor in attacks [18].
Sleep disturbance and migraine share a complex, and
poorly understood, relationship. Patients with migraine have
consistently reported poor sleep prior to migraine attacks and
during them. Sleep is frequently reported to have a therapeutic
role in terminating the pain of an acute migraine attack but
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occurs due to fatigue in the postdrome phase [19]. Regular
sleep has been shown to be associated with a lower likelihood
of having chronic migraine, and disrupted or inadequate sleep
is often cited as a migraine trigger [12]. Whether insomnia is
part of the migraine prodrome, or actually incites a migraine
attack, is a complicated and interesting question [19].
The present study was aimed at assessing the possible effect
of melatonin concentration on migraine. The serum concentration profile of this substance in patients with diagnosed
migraine in the interictal period was compared to the profile
in people without migraine. Then, a correlation between the
frequency and duration of migraine attacks, and the possible
relationship between these parameters and melatonin levels
in individual patients, was established.

Materials and methods
Study design and patients

Our study was conducted in a group of 58 patients
(48 women, 10 men). The study group comprised 29 patients,
24 women and five men, with a mean age of 34 (SD = 8.8,
range: 19–50). All enrolled patients were diagnosed with episodic migraine according to the International Classification
of Headache Disorders (ICHD-3 beta). There were 18 patients
with migraine without aura, and 11 patients with migraine
with aura. Patients were treated for migraine just for attacks.
Patients did not receive any preventive treatment of migraine
during the study. The characteristics of migraine patients
included in the study are set out in Figures 1–5. In order

Table 1. Characteristics of groups included in study
Parameter
Age

Sex

Regularity of sleep hours

Shift work

Smoking

Alcohol abuse

Questionnaire
criteria

Migraine group
(n = 29)

Control group
(n = 29)

p value

Minimum

19

22

p = 0.08*

Maximum

50

53

Average / SD

34.3 / 8.8

30.6 / 8.5

F

24

24

p = 1**

M

5

5

p = 1***

Yes

19

17

p = 0.78 **

No

10

12

p = 0.59 ***

Yes

9

13

p = 0.4**

No

20

16

p = 0.28***

Yes

8

6

p = 0.76**

No

21

23

p = 0.54***

Yes

0

0

No

29

29

*Wilcoxon test, **Fisher’s test, ***Chi2 test

Figure 1. Duration of migraine in migraine group

Figure 2. Frequency of migraine attacks in migraine group
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Figure 3. Time of occurrence of migraine attack during the day in
migraine group

to exclude organic changes in the CNS, patients underwent
a neurological examination and MRI brain imaging, and basic
biochemical examinations. The diagnoses were performed
within the framework of the Outpatient Clinic at Bielanski
Hospital in Warsaw and the Clinical Department of Neurology
of the 2nd Faculty of Medicine (now known as the Faculty of
Medical Sciences) at the Medical University of Warsaw, Poland.
Blood samples were taken in migraine patients in the interictal
period, the time lapse between the last migraine attack and
blood sampling being at least 24 h.
The control group consisted of 29 subjects, 24 women and
five men, with a mean age of 31 (SD = 8.5, range: 22–53) who
were headache-free. There were no statistically significant differences in age, gender, regularity of sleep hours or regularity
of shift work between the study group and the control group.
Table 1 sets out the characteristics of the groups.
All patients ultimately qualified for the study did not have
any comorbidities and did not permanently take any medication, except those used to treat migraine in the study group.

Conditions for determining melatonin
concentration

Figure 4. Dependence of migraine attack on the season of year
in migraine group

Figure 5. Drugs used during migraine attack in migraine group
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Collecting blood samples for melatonin determination
took place in a darkened, pre-prepared room of the Clinical
Department of Neurology at Bielanski Hospital. The examined
patients remained in a completely dark room from 10pm until
7am and in a horizontal position throughout the measurements from 9pm to 7am. They had a cannula (outer diameter
1.2 mm) inserted into a vein on the inner elbow area at 9pm.
Blood samples (5 ml) for melatonin determination were obtained via the cannula at midnight, 2am, 3am, 4am and 6am to
a plastic tube containing a clot activator, and placed on ice. The
only source of light during blood collection was a darkroom
lamp emitting low-powered red light. Artificial light of sufficient intensity and duration administered at night suppresses
melatonin production. Light intensities of 2,000–2,500 lux
for two hours (2-4am) completely suppress melatonin secretion, whereas domestic light intensities (50-300 lux) have
a modestly suppressive effect. Full spectrum bright light is
routinely used, but the most effective wavelengths are in the
range 446–477 nm (blue) [4]. The use of a lamp emitting light
with a longer wavelength (red) could slightly reduce melatonin secretion. However, according to most authors, light of
a lower intensity than 2,500 lux does not significantly reduce
melatonin production [3].
Next, the blood was spun off at 3,000 rpm for 10 minutes
at 4°C in a centrifuge MPW 260R. Such prepared blood serum
was poured into 2 ml Eppendorf tubes, frozen at -20°C and
stored in a freezer until assay.
Melatonin level in a frozen serum of venous blood was
determined by a radio-immuno-enzymatic method at the
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Department of Histology and Embryology of the Faculty of
Veterinary Medicine at the University of Warmia and Mazury
in Olsztyn. Blood probes were frozen for transport. Concentrations of melatonin in the serum samples were based on
a direct modified radioimmunological method according to
Fraser et al. using G/S/704-6483 and 3-H melatonin antibodies
[21]. Antibodies G/S/704-6483 and twin G/S/704-8483 are
among the most commonly used in the determination of
melatonin plasma levels and human blood serum. Methods
of radioimmunological determination of melatonin with their
use have been repeatedly authenticated, which allowed for
a good characterisation of factors affecting the correctness of
the results obtained.
The advantages of the method are low inter- and intra-serial variability, sufficient sensitivity, and ease of testing, while
the biggest disadvantage is the need to use 500 microL plasma
to perform the test in duplicate. The best kits for melatonin determination by RIA methods are kits based on G280 antibodies
obtained from Kennaway. The reliability of many sets currently
on the market is questionable. RIA methods are much more
sensitive than U/HPLC techniques with fluorescence, electrochemical and mass spectrometry detection.

Statistical methods
Statistical analysis was performed using SAS 9.2 software.
Quantitative variables were described using descriptive statistics such as mean, median, standard deviation and range.
Wilcoxon Rank Sum Test for Independent Samples was used
for comparing the quantitative variables of the two examined
groups, as distributions of these variables showed deviations
from a normal distribution. The relationship between qualitative variables was tested in contingency tables. When expected
values in the table cells were not sufficiently large (i.e. above
5), it was tested with the Fisher’s exact test. Spearman’s rho was

used to analyse the correlations between quantitative variables,
because the distributions of analysed parameters were different
from a normal distribution. Melatonin profiles were analysed
using generalised linear mixed models (GLMM). Statistical
significance was set at p < 0.05.

Results
The median of the average melatonin level in the study
group was 26.98 pg/ml, and 33.09 pg/ml in the control group.
The median of the maximum melatonin value was 37.14 pg/
ml in the study group, and 55.95 pg/ml in the control group.
These differences were not statistically significant: Wilcoxon
test was p = 0.49 for average melatonin values and p = 0.3 for
maximum melatonin values (Fig. 6). A comparison of both
groups of patients is set out in Table 2.
The differences in melatonin values in the control and
migraine groups at individual measuring points, expressed
by the quotient of means, were not statistically significant
(Tab. 3). Also, there were no statistically significant differences
between the levels of melatonin and the averaged advances of
melatonin profiles in the groups (Fig. 7).
In both the study and the control group, the highest levels
of melatonin were recorded at 3am: in the migraine group (49%
of respondents) the median was 33.93 pg/ml and in the control
group (41% of respondents) it was 47.35 pg/ml. There were
no statistically significant differences in the peak melatonin
secretion (p = 0.5 in Fisher’s exact test) and median values at
3am (p = 0.38 in the Wilcoxon test) in the study and control
group. Changes in mean melatonin values at consecutive time
points in relation to the highest level were expressed as the
quotient of mean values. In both the study and control groups,
the increase in melatonin value from midnight to 3am, and
the decrease from 3am to 6am, was statistically significant
(p < 0.001). However, the increase in melatonin value from

Figure 6. Comparison of melatonin concentrations in migraine and control group
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Table 2. Descriptive statistics on melatonin levels obtained in migraine group (n = 29) and control group (n = 29)
Variable

Descriptive statistics
Group

Melatonin 24:00
Melatonin 02:00
Melatonin 03:00
Melatonin 04:00
Melatonin 06:00
Melatonin average
Melatonin max

Average

Standard
deviation

Median

Minimum

Maximum

Migraine

21.13 pg/ml

14.94 pg/ml

16.95 pg/ml

3.7 pg/ml

58.6 pg/ml

Control

16.78 pg/ml

14.47 pg/ml

13.02 pg/ml

1.39 pg/ml

61.83 pg/ml

Migraine

35.19 pg/ml

24.17 pg/ml

29.24 pg/ml

5.90 pg/ml

119 pg/ml

Control

34.00 pg/ml

24.35 pg/ml

32.55 pg/ml

6.77 pg/ml

136.7 pg/ml

Migraine

42.69 pg/ml

25.59 pg/ml

33.93 pg/ml

12.81 pg/ml

128.24 pg/ml

Control

46.78 pg/ml

28.86 pg/ml

47.35 pg/ml

5.08 pg/ml

137.93 pg/ml

Migraine

37.69 pg/ml

22.91 pg/ml

33.04 pg/ml

7.06 pg/ml

105.63 pg/ml

Control

45.2 pg/ml

25.71 pg/ml

46.12 pg/ml

7.05 pg/ml

103.05 pg/ml

Migraine

20.64 pg/ml

15.51 pg/ml

19.19 pg/ml

1.75 pg/ml

65.23 pg/ml

Control

25.48 pg/ml

20.9 pg/ml

21.83 pg/ml

2.99 pg/ml

82.96 pg/ml

Migraine

31.47 pg/ml

18.58 pg/ml

26.98 pg/ml

8.68 pg/ml

84.53 pg/ml

Control

33.65 pg/ml

20.66 pg/ml

33.09 pg/ml

5.09 pg/ml

104.49 pg/ml

Migraine

46.21 pg/ml

27.58 pg/ml

37.14 pg/ml

12.81 pg/ml

128.24 pg/ml

Control

52.16 pg/ml

30.57 pg/ml

55.95 pg/ml

7.05 pg/ml

137.93 pg/ml

Table 3. Comparison of average values at individual measuring points between groups
Comparison of mean values between groups
Time

Time from

Time to

Quotient of means

p-value

24:00

Control group

Migraine group

0.7937

0.2026

02:00

Control group

Migraine group

0.9661

0.8491

03:00

Control group

Migraine group

1.0957

0.6137

04:00

Control group

Migraine group

1.1992

0.3160

06:00

Control group

Migraine group

1.2347

0.2448

Figure 7. Comparison of melatonin profiles in migraine and control groups
86

www.journals.viamedica.pl/neurologia_neurochirurgia_polska

Anna Zduńska et al., Variability in melatonin concentration in blood serum of patients with episodic migraine
Table 4. Changes in mean melatonin values at subsequent time points
relative to highest level
Group

Time from
peak melatonin
to

Quotient
of means

p-value

Control
group

24:00

2.789

< 0.001

02:00

1.376

0.079

04:00

1.035

0.849

06:00

1.836

< 0.001

24:00

2.021

< 0.001

02:00

1.213

0.286

04:00

1.133

0.491

06:00

2.069

< 0.001

Migraine
group

Figure 8. Changes in mean melatonin values at subsequent time

2am to 3am and the decrease from 3am to 4am did not show
statistical significance in both groups (Fig. 8, Tab. 4).
The relationship between melatonin concentration
and duration of migraine was assessed with the Spearman’s rank correlation. There were medium negative correlations between the maximum value of melatonin and
the duration of migraine (R = -0.4, p = 0.03). Moreover,
there were observed statistically significant differences
(p = 0.01) between the averaged advances of melatonin
profiles, depending on the duration of migraine. Melatonin values forming the profile were statistically higher
in the group of patients with a short migraine history (<
10 years) than in the group with long migraine history
(≥ 10 years) (Fig. 9). At the same time, the patients with
migraines lasting more than 10 years were not significantly
older than those with a shorter migraine duration (p = 0.053).
There were no statistically significant correlations between
the frequency of migraine attacks and the values of melatonin:
medium (R = -0.1, p = 0.6) and maximum (R = -0.1, p = 0.6).
No statistically significant differences were observed
between the migraine group with and without aura (Fig. 10).

Conclusions and clinical implications
The conducted study showed no statistically significant
differences between the values of melatonin concentrations
in individual measurements of the study and control group.
Furthermore, no statistically important interactions between
melatonin profiles of the study and control group were observed. Medians of melatonin values were lower in the study
group than in the control group, but the differences were not
statistically significant. Similarly, study group patients had
slightly lower ratings in the averaged advances of melatonin
profiles than the control group, but again the differences were
not significant. Given this, only a tendency towards lower
melatonin levels in migraine patients can be discussed.

One of the first studies on melatonin concentration in migraine patients, conducted in 1989 by Claustrat et al., showed
a lower level of melatonin in serum obtained at 11pm from
migraine patients compared to serum of the control group.
Additionally, that level was lower in patients with migraine
and comorbid depression than in a migraine group without
depression [22]. Brun et al. studied the correlation between
melatonin concentration and menstrual cycle phases in
patients suffering from menstrual migraine. The melatonin
concentration was lower in migraine patients than in the control group. It was noted that when compared to the interictal
period, the melatonin concentration during migraine attacks
was much lower. However, there was observed no connection
between the time and intensity of a headache and melatonin
concentration [23].
In the study conducted on a group of menstrual migraine
patients by Murialdo et al., melatonin concentrations were
measured from urine samples collected during the day and
at night. The concentration of melatonin was much lower
in the urine of patients than in the urine of a control group
(both during the day and at night). Also, when compared to
the interictal period, the melatonin concentration in patients
during migraine attacks was lower [24].
In the study conducted in 2001 by Peres et al., the circadian rhythm of melatonin secretion in patients with chronic
migraine was assessed by measuring melatonin concentration
in serum between 7pm and 7am. Unlike the control group, the
group of chronic migraine patients had a delay in the nocturnal
peak of melatonin secretion. However, no statistically important difference in melatonin concentration between the study
and the control group was found. Patients with chronic migraine and comorbid insomnia have a considerably lower level
of melatonin [25]. However, the results of a study conducted in
2006 by Masruha et al. on a group of 146 patients with migraine
(episodic and chronic) were different. The concentration of
melatonin metabolite 6-Sulfatoxymelatonin was determined
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Figure 9. Comparison of melatonin profiles depending on duration of migraine in study group (n = 15 for group with history of migraine
< 10 years, n = 14 for group with history of migraine > 10 years)

Figure 10. Comparison of melatonin profiles in migraine groups with and without aura (n = 18 for migraine without aura group, n = 11 for
migraine with aura group)

by the ELISA method in nocturnal urine samples (collected
between 8pm and 8am). No differences in melatonin concentration between the study group in the interictal period and
the non-headache control group were found. A considerably
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lower concentration of melatonin was recorded in patients who
developed a migraine attack during the assay (53% of patients)
than in patients in the interictal period and the control group.
Moreover, there were no significant differences in melatonin
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concentration in patients with migraine aura (24%) compared
to those without it, and in the group with episodic and chronic
migraine [26].
In 2017, Kozak et al. published a study in which sleep
quality and melatonin levels were assessed in migraine patients
compared to a control group. The study was conducted in
a group of 55 migraine patients compared to 57 people without
headache. Blood samples were taken from all participants at
about 1am and blood melatonin levels were measured using
the ELISA test. The time lapse between the last migraine attack
and blood sampling was at least 48 h. It was observed that the
level of melatonin was statistically significantly lower in the
migraine patients compared to the control group [27].
According to literature reports, the melatonin level in
migraine patients is variable and depends on many factors. No
doubt the size and selection of a group is of great importance.
The results depend also on the nature of the headache (episodic
or chronic) and the time of measuring the concentration of
melatonin (during a headache attack or an interictal period). In
several studies cited, just as in ours, there were no statistically
significant differences between melatonin concentration in
patients with migraine in the interictal period and in a control
group. We expected that migraine patients would have lower
melatonin levels in the interictal period, which could have
an impact on their treatment. However, no such connections
were obtained. Therefore, our study has mainly cognitive and
didactic values.
The basic limitation of our study is the small number
of patients qualified for the study. It would be advisable to
conduct a study on a larger group of patients and to plan the
tests also during a migraine attack, and to compare the results in a migraine group during a migraine attack and in the
interictal period. Another limitation of our study is the lack
of information on the severity of migraine (measured using
MIDAS or HIT scales).
How do we explain the fact that low concentrations of melatonin metabolite can be found only in the group of patients
with migraine attacks during the assay?
It is probable that hypothalamic dysfunction takes place
only during a migraine attack and in the prodromal phase.
Therefore, the concentration of melatonin in the interictal
period does not decrease. We can also assume that all migraine
patients have a reduced melatonin level, whilst patients in
the interictal period have their melatonin level adequately
increased.
These observations highlight the important role of the
hypothalamus in the pathophysiology of migraine [28]. It
should be noted that several studies have shown reduced
melatonin concentration only in patients diagnosed with
chronic migraine. Perhaps only chronic, persistent headache
typical of migraine or attacks of a frequency increasing over
time disrupt the function of the hypothalamus, and have an
inhibitory effect on melatonin secretion. Moreover, these observations can be confirmed by our results. Namely, our study

showed a statistically significant negative correlation between
the maximum melatonin level and the duration of migraine
in the study group. We also observed a statistically important
interaction between the profiles of melatonin, depending on
the duration of migraine. Patients with a migraine history of
longer than 10 years achieved considerably lower advance
of melatonin profiles than did those with shorter migraine
history.
Perhaps a longer course of migraine, and a connected
greater frequency of attacks, influence the reduction of melatonin secretion [29].
Ethical permission: This study was approved by the Bioethics
Committee of the Medical University of Warsaw. All participants
were fully informed of the purpose and means of conducting the
examinations, and gave their written consent to participate.
Funding: This publication was prepared without any external
source of funding.
Conflicts of interest: None.
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