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Abstract :

The treatment of migraine headache targets the neurovascular mechanism and involves the use
of serotonin receptor antagonists. Some of these drugs are used for the treatment of acute attacks; while
others are effective as prophylactic measures to decrease the duration and frequency of attacks. Pizotifen,
a 5-HT 4 antagonist, is one of the prophylactic drugs for which the clinical use resulted in low outcomes in
reducing migraine symptoms. Melatonin, a serotonin derived neurohormone, was reported to exert many
functions like sleep induction, anti-inflammatory, neurovascular regulation, cytoprotection and
modulation of neurotransmitter release. In the view of the involvement of serotonin in the
pathophysiology of migraine and the properties of melatonin, the present study has been conducted to
evaluate the effectiveness of melatonin alone or in combination with pizotifen for the improvement of
migraine symptoms. The study was conducted on 72 patients, which were under neurologist supervision
during the entire period of study. The patients were instructed to avoid any precipitating diet (chocolate,
cheese,... etc) and where randomly divided into 4 groups each of 18. The first group was treated with
melatonin (3mg, 30 minutes before bed time); the second with pizotifen (0.5mg twice daily); the third
with melatonin (at night) and pizotifen (twice daily); and the fourth with placebo (at night). The treatment
was continued for 42 days and was followed up and monitored each week. After a month of treatment, the
severity, duration and frequency of migraine attacks were recorded using special migraine scoring
system.The results revealed that melatonin alone significantly decreased the severity, duration and
frequency of migraine attack by 48%, 53% and 45.75%, respectively; while these produced by pizotifen
were significantly reduced by 25%, 45.3% and 27.5%, respectively. The effect of pizotifen was generally
enhanced by the addition of melatonin and the improvement in migraine symptoms were, severity (59%),
duration (62.7%) and frequency (58%). These effects were generally low in placebo treated group and the
reduction in severity, duration and symptoms were (12.2%, 20% and 16.2%, respectively). The
distribution of patients according to their response as complete or partial was significantly different
among treated groups; and within the same group is differ according to the measured parameter
suggesting involvement of factors other than treatment in the improvement of migraine symptoms such as
psychological state, stress and others.The study has concluded the effectiveness of melatonin alone and in
combination with pizotifen as a prophylactic measure in term of reducing the severity, duration and
symptoms of migraine headache.

Key words: migraine headache, pizotifen, melatonin.
dadal)
il aladinl (peualy 888N ¢la Lall dyanll dgle gl Y] gai 4am 4888 glaal Lol cladall o
Oo JaEll 5 2 S addiny HAY) el ety glaall salall il il = el w23 4y sa¥) oda iamy (55 yuad) i liiss
A3aal o)y e Gaid 8 Aladll J)8 (5 50 el daladiial o) W1 il8 ol 4 ga¥) aa) sa i s ) Jlie o il sl an yig ol
o Bia mas Osep sas il e o) (5-HTp) g5 Oisigomd) Oliiual aBlely Cagma ol 1aag
Rl s\..\)d.“ :\.JG} c;\_\.\.\mj\ :LI)AJ” :L\LJY\ ?.Ja.\ﬁ ullhl.@.ﬂ)d AlasS ce)ﬂ\ PN Jia daaxtia L_L\Uaj o Calfi a8 cuai}i)).ud\
A8 Agllal) Al all Gl G 3l A8 5 paall Gl Al 5 ARG elo A (B (655 peeall ) LGN 6 gaim A Aguanl) J81 5180 4
\y\SMJLA.UAVY ‘_Acmbﬂ\;u‘);\ A4aadll Aldle CMUASJJ).LJ\CAJ\bhﬁuuy)mﬂd}ﬂ\e\MY\#ﬂuﬁ|
ol ‘w,s“n) 4580 Apall 22 Y) iail 50 5) 5 il 358 IS anll aliaidY) (552 alal) ol EY)
ool U8 aalal) 0 53ally A 5Y) de sanall Canlse L e )A o 055 Lgie S galae £ Ll s | sim Sy (ot
a}md\ C)\_d\.i‘\a_ﬂ)“} e ZJ;JDJ\;AUJL}JJJ\JW}MDUUA\} ‘(L\.A}.iu.z.i).a(aalq~ 0) um}).ull_:u\_db s(‘tcb.uu...a.u
Gl si 20 55 5y g ban Jasasd a3 oz Dlal) (ge el ey Aue sand Axgliag Lasy €Y 558l 23l i) S A suS US4 (placebo)
Gligi 23 595 g ban (A Alaie I8 ) ool 28 san gl o 33all ) Al pall il ald o sl aladiuly 288 ¢ laa
Slo s Vsl e 94V 0 50480 ¥ (04 Y0 Lusiy i g hually Sl (S Ly ¢ I 5il) e 04 €0 VO040T (08 A Ly ¢ laual)
225105 (%TY.Y) Bl (%0 9) saall (S glaall Gladle 8 Q) 5 G 53l Alialy 213 5) 38 03l 5 50l 530 a8 o sanll
& aa).dlj ¢ _ydll paall (& mliai¥) A Sy o faall el dadlrall de saall (o laa AL CailS @l 80N 28 0 (%0A)
aj)a.a.vhl\;.auls cL\SS)\ Lu);u\SLﬂ cc)aﬂeg_uh.u\uuuwﬂ\ EJ}"U‘ L;\).\H‘;s %VTY 5 06T O5VYY
);\ Ja\):: J;.‘uéc d&.\buu.nw\ JM\ML@\N&U\SEJ)J\ ulﬁo&;\)l\ﬂ:}q;,d\ (g ‘@AIAAMU.\JMSL.\A
Muguj),g.ﬂ\ c‘n}\ oh)lu,g};)uyd\ u\.}é\.ubﬂ\ oda wc\lﬁuﬁ” uSAg _LA),)&:} JL@;‘}]\ ‘W\Q\A.“ duw\.d\ (MY L;c)ud\ BT
AR #laa il i 23 yig 6B as (pe Sl 3 A8 5 A lad sl

! Corresponding authors: E-mail: ashwaq73@yahoo.com
Received : 4/5/2006
Accepted : 4/3/2007



mailto:ashwaq73@yahoo.com

Iragi J.Pharm.Sci., Vol.16 (1) ,2007

Introduction

Migraine headache is a primary
disorder, resulting from dysfunctions of the
trigeminovascular ~ system.  The  disorder
manifests as recurrent attacks of sever pain that
varies in frequency from one attack a year to
two or more a week . Migraine headaches are
classified according to the accompanied aura
into classical (with aura) and common (without
aura) @. Aura means visual scotomas or even
hemianopia and speech abnormalities followed
by sever throbbing unilateral headache that lasts
for a few hours to 1-2 days . The variation in
the severities of pain among migrainous patients
has encourage vigorous initiation and
prophylactic therapies The vasomotor
changes are greatly suggested to underlie the
pathophysiology of migraine ®. The marked
increase in the amplitude of temporal artery
pulsation and relief of pain by ergotamine may
support this hypothesis ©. In addition, serotonin
released from platelets and serotonergic nerve
endings in the meningeal blood vessels has been
implicated in the initiation of migraine headache
G 7 In this regard, serotonin receptor
antagonists are typical antimigraine drugs of
current use for the acute management and
prophylaxis of migraine © #. Pizotifen, now, is
one of the prophylactic drugs for migraine
headache to reduce the severity, frequency and
duration of attacks. The drug act by blocking 5-
HT A receptors. However, the clinical use of this
drug has reported to be accompanied by weight
gain and antimuscarinic effects ©. Melatonin,
N-acetyl-5-methoxytryptamine, is a serotonin
derivative produced and released by the pineal
gland and some other tissues and is believed to
participate in the regulation of sleep-wake
cycle®. The release is coincides with darkness
(begin around 9PM and lasts until about 4AM)
and suppressed by day-light ©. Several studies
have conducted to investigate the properties and
effects of melatonin; and these revealed that this
neurohormone processes free radical
scavenging®®,  nitric  oxide  synthase
inhibiting™, dopamine release inhibiting 2%,
GABAergic stimulating 9 glutamate
neurotoxic protecting “”, opioid analgesic ®®,
neurovascular regulating ®® and serotonine
modulating actions®. In addition, this agent
has been studied for a number of other functions
including contraception; antioxidant action;
prevention of aging; and treatment of
depression, human immunodeficiency virus
(HIV) infection and a variety of cancers ©?Y.In
the view of available data about melatonin
properties and functions and the
pathophysiology of migraine, this study has
been conducted to evaluate the clinical
effectiveness of melatonin alone and in
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combination with pizotifen as prophylactic
therapy in migraine patients.
Patients and Methods
Patients:

The study group comprised of a total of
72 patients with migraine in age range of (13-55
years old). The patients included in this study
were under neurologist supervision during the
entire period of treatment, where the vital signs
and positive finding of routine physical
examination were evaluated and recorded. All
patients were diagnosed having migraine
headache of many types (e.g. Common,
classical,  ophthalmoplegic ~ and  retinal
migraine). The duration of disease ranged from
(3 months to 10 years). Patients involved in this
study were instructed to avoid diet that triggers
migraine such as chocolate, cheese, etc. The
patients were randomly divided into 4 groups
(A, B, C and D) each of 18. The groups were
treated for 42 days, followed up and monitored
each week. Group A was given melatonin (3mg)
30 minutes before bed time, group B was
treated with pizotifen (0.5mg twice daily),
group C was treated with combination of
melatonin and pizotifen (same doses in group A
and B) and group D was treated with placebo
(glucose filled capsules at night).

Method:

The migraine severity (MIGSEV)
score was used to identify items that serve to
assess the severity of migraine with a high level
of clinical and psychometric relevance
(figure 1) ®. This is because the severity of
migraine is an important determinant of patient
quality of life and of health care resource
utilization. Only seven items reflecting severity
were identified by expert consensus. These were
intensity of pain, tolerability, disability in daily
activity, nausea or vomiting (or both), duration
of attack, resistance to treatment and frequency
of attack. Principal components analysis
performed on the seven items of the severity
questionnaire identified three dimensions while
correlation analysis showed that the first
dimension covered 4 items relating to the
intensity of attacks (intensity of pain,
tolerability, disability in activity and presence of
nausea or vomiting). The second dimension
related to resistance to treatment (resistance to
treatment and duration of attack) and the third
dimension to frequency of attacks. A rating
system was devised. Firstly, the number of
items for which the lowest possible and the
highest possible rating was determined.
Secondly a ternary (low, intermediate and high)
overall rating of severity was attributed using
the following decision tree:



Iragi J.Pharm.Sci., Vol.16 (1) ,2007

A-first dimension parameters
(main parameters)

Score Int-ensny of Nausea
pain
Mini_mum Mild No nausea
Medium | Moderate Mild
Medium || ntense Intense
Maximum -
Sever Vomiting
intense
Disability in -
Score daily activity Tolerability
Minimum | No Tolerable
Medium | disability Barely
Medium Mild tolerable
Maximum | Marked Intolerable
Confined to
bed

*Grade one----at least one minimum score
without maximum score

Grade two----any other

Grade three—at least one maximum score
without minimum score or at least two maxi.
Score

B-2" dimension parameters

Resistance Duration of attack (hr.)
to treat.

No <4hr. 12-24 hr.
Yes 4-12 hr. > 24 hr.

C-3" dimension parameters

Frequency of attack

< Slyear 1/weak
5-10/year >1/weak
1-2/month

Fig. (1) First, second and third dimension
parameters of migraine ™.

low (grade 1): at least lof the 4 items
with a minimum score, and no item with a
maximum score; high (grade 3): at least 1 of the
4 items with a maximum score, and no item
with a minimum score or at least 2 items with a
maximum score; intermediate (grade 2): all
other cases. Data were expressed as mean + SD
and as percent change from baseline regarding
those obtained from MIGSEV score. Response
of patients was expressed as percentage from
total number in each group. Analyses were done
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using unpaired student’s t-test and Chi-square
method when appropriate.

Results :
Effect of Different Treatment on First
Dimension Parameter (Severity of Migraine)

In this study, the difference between
the baseline values of migraine severity score
among all groups was not significant (P>0.05)
as shown in table (1) and figure (2). After 1
month, the severity score following treatment
with melatonin (3mg/night), pizotifen (0.5mg
twice daily), melatonin-pizotifen combination
and placebo was significantly reduced by 48%,
25%, 59% and 12.2%, respectively (P<0.05).
The effect exerted by melatonin  was
significantly differ from that exerted by
pizotifen, P<0.05. In addition, melatonin was
shown to enhance the effect of pizotifen when
added to the treatment, P<0.05; however, this
effect was not significantly differ from that
exerted by melatonin alone, P>0.05. The
reduction in the severity score following
treatment with melatonin, pizotifen and their
combination was significantly higher than that
produced by placebo, P<0.05. Table (2) clearly
showed that the improvement in severity score
in all treated groups was complete, P<0.01
(analyzed by Chi-square method); this means
that the distribution of patient’s response was
greatly depend on treatment regimen used with
great effect achieved by melatonin and its
combination with pizotifen.

Effect of Different Treatment on Second
Dimension Parameter (Duration of Migraine
Attack)

Table (1) and figure (2) also showed
the effect of the four treatments on the duration
score of migraine attack. It was shown that all
patients were not significantly differ in their
baseline score (P>0.05). The reduction in
duration of attacks following treatment with
melatonin, pizotifen, melatonin-pizotifen
combination and placebo was significantly
reduced by 53%, 45.3%, 62.7% and 20%,
respectively (P<0.05). The effect of melatonin-
pizotifen combination was significantly higher
than that produced by pizotifen alone, P<0.05;
however, this effect did not differ significantly
from that produced by melatonin alone
(P>0.05). Moreover, the reduction in duration
score following melatonin, pizotifen and their
combination was significantly higher that that
produced by placebo treatment (P<0.05).
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Table (1): Effect of treatment with melatonin, pizotifen and their combination on migraine parameters

Group A Group B Group C
Parameter Time (Melatonin (Pizotifen 0.5mg (Pizotifen + Placebo
3mg/night) twice daily) Melatonin)
Baseline 2.78+0.43 2.67+0.49 2.72+0.46 2.72+0.46
1% dimension
response (intensity  After 1 month 1.44 £0.78* ? 2.00+0.91* ° 1.11+047* ° 2394085 °
of attack)
% reduction 48% 25% 59% 12.2%
Baseline 16.56 + 5.97 16.89 + 6.22 17.00 £ 7.00 16.67 £6.79
2" dimension
response (duration ~ After 1 month  7.67 +5.32% 2P 9.22+5.87** 6.33+351*" 13.33+7.29*°
of attack)
% reduction 53% 45.3% 62.7% 20%
Baseline 9.83+3.28 10.11+2.76 9.78 + 3.04 10.27 £2.96
3" dimension
response (frequency After 1 month 5.33+291* ? 7.33+3.56* ° 411+295*°2 8.61+2.85*"
of attack)
% reduction 45.75% 27.5% 58% 16.2%

Data are expressed as Mean + SD.

n=18 per group.

*P<0.05 with respect to baseline value.

Non-identical superscripts (a, b) for the same parameter within the same period considered significantly different (P<0.05).

Table (2): Distribution of patient’s response to different medications according to the 1%, 2" and
3" dimension parameters of migraine.

Treatment
Group Group A Group B Group C Group D
(Melatonin3mg/ni (Pizotifen 0.5mg (Pizotifen + (Placgbo)
Migraine ght) twice daily) melatonin)
Parameter
ot Complete 13 7 17 4
dim;nsion response (72.20%) (38.80%) (94.40%) (22.20%0)
parameters Partial 1 1 0 0
(Severity of response (5.50%) (5.50%) (0.00%) (0.00%)
attack) P (test) 0.0002
Complete 8 7 10 3
) 2nd ) response (44.40%) (38.80%) (55.50%) (16.60%)
s:rgf:;'gg Partial 6 6 7 4
(duration of response (33.30%) (33.30%) (38.80%0) (22.20%)
attack) P (x’test) 0.015
rd Complete 4 2 8 (0]
dimgnsion response (22.20%) (11.10%) (44.40%) (0.00%)
parameters Partial 11 9 10 9
(Frequency response (6110%) (5000%) (5550%) (5000%)
ofattack)  p o 2teqt) 0.002

Data are expressed as humber and percentage of total (n=18 per treatment group).
Data are analyzed by Chi-square () test.
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In the groups that treated with melatonin,
pizotifen and their combination the
distribution of patients according to their
response as complete or partial was
significant (P<0.05, analyzed by Chi-square
method). However, the difference between
the percentages of patients with complete or
partial response was only small, as shown
in table (2).

27 A
24 4
21 A
18
15
12 1

O Melatonin 3mg/ight
OPizotifen 0.5mg x 2/day
B Combination

B Placebo

Parameter score

b b

[T

04

Severity of - Duration  Frequency Severity of Duration  Frequency

attack  ofattack  of atiack attack  ofattack  of attack
J

Y Y

Baseline After 1 month

Fig (2): Migraine parameters before and
after 1 month treatment with melatonin
(3mg/night), pizotifen (0.5mg x2/day), their
combination and placebo. Data are expressed
as mean + SD, n=18 per group. All
parameters are significantly different with
respect to their baseline value (P<0.05, by
Paired Student’s t-test). Non identical
superscripts (a, b) within the same parameter
considered significantly different (P<0.05, by
Unpaired Student’s t-test).

Effect of Different Treatment on Third
Dimension Parameter (Frequency of Migraine
Attack)

Regarding the frequency score of
migraine attack, all patients were not
significantly differ in their baseline score
(P>0.05), table (1) and figure (2). The reduction
in frequency score following treatment with
melatonin, pizotifen, melatonin-pizotifen
combination and placebo was significant high
with percent reduction of 45.75%, 27.5%, 58%
and 16.2%, respectively (P<0.05). The effect
produced by melatonin and its combination with
pizotifen was non-significantly  different
(P>0.05). On the other hand, the reduction
produced by pizotifen was not significantly
differ from that produced by placebo, P>0.05.
However; the effect of pizotifen was
significantly lower that that produced by either
melatonin or melatonin-pizotifen combination,
P<0.05. The response or reduction in frequency
score of migraine attack in treated patients was

Clinical evaluation of melatonin as antimigraine

shown to be partial and significantly (P<0.01)
depend on the type of treatment used, as shown
in table (2).

Discussion :

The results presented in this study
demonstrated that melatonin in a dose of
3mg/day greatly and significantly reduced the
severity, duration and frequency of migraine
attack. The nightly administration of melatonin
was to avoid sleep induction during the day;
helping patients suffering from migraine with
delayed  sleep  syndrome®™; and as
supplementation to elevate the decreased levels
at night in migraine patients. In this context,
Claustrate et al. was reported that plasma levels
of melatonin in migraine patients was lower
when drawn at 23.00 hr in comparison to
controls ®. In addition, Murialdo et al. who
reported the decrease in nocturnal melatonin
levels throughout the ovarian cycle of migraine
patients in comparison to controls @Y. The
effectiveness of melatonin in modulating the
characteristics of migrainous headache may be
attributed to many neurological and biochemical
effects of the drug. Melatonin was reported to
modulate the release of serotonin in rat
hippocampus ®. In this context, serotonergic
system has been implicated in the pathogenesis
of migraine and mediation of meningial
vasodilation® 2. Additional mechanism may
be the interaction with analgesic opioids.
Melatonin has been regarded as pineal opioid
which may exert an analgesic action by binding
its receptors in the CNS ™ and activation of
GABAergic system®™®. The modulation of
immune reactions and inhibition of expression
of pro-inflammatory cytokines by melatonin
might have a role in the observed effects in this
study™®. This suggestion is supported by
findings of Bettahi et al. who reported that
melatonin reduces nitric oxide synthase activity
in rat hypothalamus ®?. Nitric oxide has been
regarded as a radical neurotransmitter in the
CNS @ and many studies have indicated its
participation in pain mediation at the spinal cord
level & % 39 Other properties of melatonin
which might also explain the observed effects
seen in this study include its structural similarity
to indomethacin ©Y and its anti-oxidant and
membrane stabilization action during lipid
peroxidation 2. The antimigraine activity of
pizotifen has been reported to be due to
blockage of serotonin receptors and modulation
of serotonergic system during migraine
attacks®®. The drug is clinically effective as
prophylactic measure. The use of pizotifen is
thus aimed to target one mechanism of migraine
headache which is the neurological mechanism
@9 The effect of pizotifen is greatly enhanced
by the addition of melatonin in term of the
reduction in the severity, duration and
frequency of migraine attacks. Since the two
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agents have different mechanism and targets of
action in relation to migraine pathophysiology,
the synergistic interaction is likely contributed
to the observed results. This is very important
since combination therapy may be useful for the
reduction of the dosage and frequency of
administration of pizotifen together with
minimizing the adverse effects that include
weight gain and antimuscarinic effects ©. It
was also reported in this study that, the
percentage of responder patients within the
same treated group varied according to the
measured parameter (table 2). This suggests that
factors other than the treatment may have a role
such as life style, emotional status and stressful
conditions. In conclusion, the data obtained in
this study provide clinical evidences for the
effectiveness of melatonin alone and in
combination with pizotifen as a prophylactic
measure in migraine.
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