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Abstract

Background: Literature suggests a relationship between estrogen levels and migraine headache pathogenesis.
However, the effect of soy isoflavones on migraine characteristic remains unclear. This study aimed to investigate the
effect of soy isoflavones on migraine characteristics and calcitonin gene-related peptide (CGRP) levels in women with
migraine.

Methods: Eighty-three participants completed a randomized double-blind controlled trial, receiving 50 mg per day
soy isoflavones or placebo supplementation for 8 weeks. Migraine severity, migraine days per month, frequency and
duration of attacks, mental status, quality of life and serum CGRP levels were measured at baseline and the end of the
intervention. Bivariate comparison and intention-to-treat (ITT) were used for analysis.

Results: Soy isoflavones intake resulted in a significant decrease in mean frequency (-2.36 vs -0.43, P<0.001), dura-
tion (-2.50 vs -0.02, P<0.001) of migraine attacks and CGRP level (-12.18 ng/I vs -8.62, P=0.002) in compared to pla-
cebo group. Also, a significant improvement was found in quality of life (16.76 vs 2.52, P<0.001). Although, reduction
in the migraine severity and mental status did not reach a statistically significant level (P>0.05).

Conclusion: soy isoflavones supplementation may be considered as a complementary treatment for women with
migraine to improve migraine characteristics and reduce the burden of disease.
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Introduction

Migraine is considered as an intense unilateral throb-
bing headache which often accompanied by nausea,
vomiting, photophobia and phonophobia, which can be
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exacerbated by routine physical activity [1]. Untreated
migraine may last for about 4 to 72 h [2]. Migraine is
a highly burdensome disease that affects more than
15 percent of the world’s global population [3, 4] and
Approximately, 14% in Iranian population Also, affecting
individuals who are predominantly female about three
times higher in females [5].

Migraine management is often challenging. Most com-
monly prescribed migraine prophylactic drugs such as
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beta-blockers, calcium-channel blockers, anticonvul-
sants, and antidepressants that were initially designed
to treat other conditions, and subsequently found to
be effective in migraine [6]. Although the efficacy and
adverse effects are rather unfavorable. Many patients
would be willing to take them if they were fully informed
about their side effects [7]. Literature shows a more rate
of depression and anxiety in these patients that induce a
poor quality of life and disability in migraine patients [8].

Migraine physiopathology is still chiefly unknown. But
in both vascular and neuronal theories regarding the
cause and nature of migraine attacks, a possible role for
inflammation is considered [9]. It has been shown that
cytokines levels are altered in migraineurs, inflamma-
tory mediators can stimulate calcitonin gene-related pep-
tide (CGRP) transcription [10]. CGRP is a 37 amino acid
neuropeptide, predominantly produced in up to 50% of
trigeminal neurons of the nervous system and released
by perivascular nerve endings following trigeminal nerve
activation. CGRP acts as a potent dilator of peripheral
and cerebral blood vessels [11]. Evidences suggest that
CGRP concentration correlates with migraine and pain;
thus, an integral role has been considered for CGRP in
the pathophysiology of migraine. According to outstand-
ing property sets of CGRP and this point that widely
accepted migraine headache is generated by activation of
the trigeminovascular system, the major pain-signaling
system of the viscera brain CGRP receptor antagonists is
a new target in migraine treatment [12].

The use of nutraceuticals, vitamins and mineral but-
terbur is expanding in migraineurs due to their poten-
tial effect for migraine relief, and minimal side effects
and drug dependence [13]. Isoflavones belong to a class
of diphenol compounds known as phytoestrogens and
have structural and functional similarities to the human
estrogen. Considerable evidence suggests a link between
estrogen and migraine. Most dietary source contains a
mixture of derivative based on three isoflavones gen-
istein, daidzein and glycitein [14]. Epidemiological stud-
ies over the last decades have suggested protective effects
of isoflavones family against a number of chronic disease,
including coronary heart disease and breast, endome-
trial, and prostate cancers [15]. Literature show the num-
ber of migraine attacks is significantly higher during the
end of the luteal phase when estrogen levels are low Also,
severity and frequency of migraine attacks decreases in
women with menstrual migraines. It improves the quality
of life following isoflavones consumption too [16].

According to the beneficial impacts of isoflavones on
health as well as lack of enough study to evaluate the
effects of soy isoflavones on migraine headache patients,
the present study aimed to investigate the effects of soy
isoflavones supplementation on migraine headache
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characteristics, mental status, quality of life and CGRP
concentration in adult women with migraine.

Method & martials

Trial design

This study was a double-blind, placebo-controlled clini-
cal trial, registered at the Iranian Registry of Clinical
Trials website (IRCT, www.irct.ir) with the Ref. No
IRCT20121216011763N44 and the CONOSRT guide-
lines were used for clinical trial reporting [17]. An infor-
mation sheet was provided to participants and signed
informed consent was obtained prior to the study.
Approval was obtained from the Ethics Committee of the
Isfahan University of Medical Sciences (approval num-
ber: IRRMULRESEARCH.REC.1398.532).

Inclusion & exclusion criteria

Women were enrolled from two neurology clinics (Imam
Moosa Sadr and Khurshid) affiliated with the Isfahan
University of Medical Sciences, Isfahan, Iran, between
January 2020 and March 2020. Patients were eligible
to participate if they were more than 18 years old until
menopause/perimenopause ages diagnosed as having
migraine by a neurologist (F.K) based on ICDH-3 criteria
[18]; and willing to participate in the trial.

Exclusion criteria were: women with menopause/peri-
menopause symptoms or/and endometrial and breast
cancer, ovarian cysts, uterine fibroids and uterine polyps
diagnosed by a gynecologist (H.G); pregnancy or inten-
tion to pregnancy and lactation; having other neurologic
or endocrine comorbidities (thyroid disease, cardiovascu-
lar disease, high blood pressure, diabetes, cancer, hepatic
or renal disorders); taking any nutritional or herbal sup-
plements; having a history of anti-inflammatory or con-
traceptives drugs at least three months prior to the study;
diagnosed as having migraine with aura or other types
of headache such as headache due to menstrual cycle
tension-type headaches, trigeminal autonomic cephala-
gia, tension-type headache, medication overuse head-
ache, and cluster headache. Women were also excluded if
they adopted a specific physical activity and/or a dietary
regimen, severe side effects from the treatment, or poor
compliance (less than 80%).

Sample size

Sample size was determined based on the parallel-two
group randomized clinical trial formula with study power
of 80%, confidence interval of 95% and based on the
severity of attacks [19]. A total of 80 participants (n=40
per group) was required which was increased to 44 to
accommodate a probable 10% dropout rate.
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Randomization and blinding

A stratified (based on age and experimental group) per-
muted block randomization (with block size 4) was
performed using a random number table to randomly
allocating participants into intervention or placebo
groups (1:1). Placebo and isoflavones supplements were
boxed and labelled by the supplement manufacturer to
ensure blinding. Participants, investigators and labora-
tory staft were blinded to the treatment assignment.

Intervention

Patients in the intervention group received one tablet
containing 50 mg isoflavones (Standardized based on
20-27 mg genistein). Placebo group received starch tab-
lets with similar weight and appearance to intervention
tablets. Participants in both groups were instructed to
consume one tablet a day for eight weeks. Based on pre-
vious studies, a dose of 50 mg was sufficient to induce
beneficial effects, with no significant gastrointestinal
discomfort or adverse side effects [20]. Participants were
provided with a sufficient supply of supplements at base-
line and each follow-up visit. Isoflavones and placebo
supplements were produced and packaged by Goldaru
pharmaceutical company, Isfahan, Iran. The investigators
and participants remained blinded to treatment alloca-
tion. To increase compliance rate, all patients received
weekly phone calls during the two months of the inter-
vention. They returned unused supplement packages as
an estimate of compliance. The compliance was calcu-
lated based on the following formula: Compliance rate:
(Tablet taken/Tablet prescribed) *100. All participants
were instructed to continue their routine physical activ-
ity, dietary intake, and medication throughout the study
but not to consume any soy products. They were also
advised to inform the researchers of any changes to their
therapy or adverse effects of the supplements.

Assessment of migraine attacks characteristic

Migraine attack characteristics of participants at base-
line and the end of the intervention were collected using
a self-administered 30-day headache diary. Verbal and
written instructions on how to complete the diary were
provided. Participants were asked to record the time
of migraine attack onset, duration, and severity of the
attack (scored from 0 “no pain” to 10 “the worst imagi-
nable pain” based on a visual analog scale (VAS) after
each migraine attack regardless of the time of day. The
frequency of attack was also recorded as the number of
headaches per month. Clinical symptoms of migraine
including migraine index (MI), headache diary result
(HDR) and migraine headache index score (MHIS) were
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then calculated using the following formula: MI=fre-
quency x severity; HDR=frequency x duration; and
MHIS =frequency x duration x severity [21].

Assessment of mental status & quality of life assessment
To assess the quality of life of migraine patients, the study
completed the migraine-specific quality of life (MSQ)
questionnaire for each patient. It included 14 questions
and assessed the quality of life of patients during the
previous month. Each question was scored with a six-
choice answer categorized as 1 (never) to 6 (always). All
responses were summed to compute an overall score
ranging from 14 to 84. To facilitate interpretation, scores
were transformed to a scale of 0 to 100 and then they
were reduced from 100. Finally, higher scores indicated a
better quality of life The validity of the questionnaire has
been examined by Zandifar et al. in Iran [22].

DASS (Depression Anxiety and Stress Scale) question-
naire was completed for each person to assess depres-
sion, stress, and anxiety. This questionnaire had 21
phrases. Each subscale of depression, stress and anxiety
was evaluated by 7 different phrases. The questionnaire
had been validated in previous studies[23]

Blood collection and biochemical measurements

A 10 ml blood sample was collected from each partici-
pant by a trained phlebotomist at the baseline and end
of the intervention. After centrifuging the blood samples
for 10 min at 2500 rpm (Beckman Avanti J-25; Beckman
174 Coulter, Brea, CA, USA) at room temperature, serum
samples were stored at -80°C until analysis. The serum
levels of CGRP was measured by ELISA (Crystal Day Bio-
Tec, China).

Body weight and blood pressure assessment

After screening based on eligibility criteria, participants
were asked to complete a questionnaire on the soci-
odemographic and medical history. Body weight and
height were determined with a digital Seca scale (Saca
831, Hamburg, Germany) and a portable stadiometer
(Seca, Hamburg, Germany), respectively. Body mass
index (BMI) was calculated as weight (kg) divided by the
square of the height (m?). SBP and DBP measurements
were made, in the right arm, with a conventional mercury
sphygmomanometer and an appropriately sized cuff,
after the participant seated and rested for 10 min. Two
measurements were done at least 30 s apart and the aver-
age of the two measurements was used for analyses.

Assessment of diet and physical activity levels

A reliable and valid 3-day food record including two
weekdays and 1 weekend during a week, was collected
from each participant at baseline and the end of the
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study to calculate the total energy and nutrients intake
relative to migraine. A trained nutritionist blinded to the
treatment assignment instructed participants on how
to complete their 3-day food record. Dietary intake was
then converted to gram/day using Iranian Household
Measures. To calculate daily energy and nutrient intake,
the Nutritionist IV software (based on the US National
Nutrient Databank) modified for Iranian foods was used.
The validated Iranian version of the international physi-
cal activity questionnaire (IPAQ), was used to compute
the level of PA [24]. PA levels were reported as metabolic
equivalent hours per day (MET/h/day).

Statistical analysis

The analyses were conducted on the basis of an inten-
tion-to-treat (ITT) approach by using the last value car-
ried forward (LOCF) protocol. The ITT analysis included
all patients randomly assigned to isoflavones and placebo
groups, regardless of their level of adherence to the trial
or withdrawal. Following LOCF protocol, the last avail-
able measurements for individuals prior to withdrawal
from the study were included in the analysis [25]. Shap-
iro Wilk test was used to assess the normal distribution
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of data. Data was reported as mean and Standard Devia-
tion (SD) (for continuous data) and frequency and per-
centage (for categorical data). To compare qualitative
variables, the chi-square test was used and expressed as
a number (%). To identify between-group differences,
independent sample t tests and for within-group differ-
ences paired-sample t tests were performed. All quan-
titative variables were shown as mean = SD. Analysis of
covariance (ANCOVA) was performed to detect differ-
ences between two groups adjusted for baseline value. A
P-value <0.05 was considered statistically significant. All
statistical analyses of the trial were done by Statistics spe-
cialist (Z.H) using SPSS software version 22 (SPSS Inc.,
Chicago, Illinois).

Result

As shown in the study flow diagram (Fig. 1), of 200
women screened for eligibility, eighty- eight women who
met the inclusion criteria were included, of whom eighty
-five participants completed the 8-week trial. Overall,
two women in treatment group and three in the placebo
group withdrew before completing the intervention.
The reasons for not completing the trial were refusal to

Assessed for eligibility (n=290)

Enrollment

!

’ Randomized (n= 88) ‘

l Allocation J v

Allocated to intervention (n= 44)

Lost to follow up (n=2)
e Refusal to continue (n=2)

Analyzed (n=44)

Fig. 1 Flow diagram of study

l Follow-Up l

|

Allocated to Placebo (n=44)

Lost to follow up (n=3)
e Low compliance rate (n=2)
e Intention to pregnancy (n=1)

|

Analyzed (n=44)
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continue (n=2) in isoflavones group and low compli-
ance rate (n=2) and intention to pregnancy (n=1) in
placebo group. All 88 participants were included in the
final statistical analyses using the ITT approach. No
adverse effects were reported following isoflavones
supplementation.

At the beginning of the study, baseline characteris-
tics of migraine patients including age, anthropometric
indices such as height, weight and BMI, blood pressure
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parameters (systolic blood pressure (SBP) and dias-
tolic blood pressure (DBP), disease duration and sleep
time, marital status, education, migraine family history,
migraine type, and current medication were not signifi-
cantly different between the two groups Table 1.

Base on the 3-d dietary records, no significant dif-
ferences were observed in dietary intakes of macro-
nutrients and micro-nutrients related to migraine also,

Table 1 Baseline characteristic of study subjects

p? Placebo group Soy isoflavones group Variable
(n=44) (n=44)

0.212 35724561 33.77+£863 Age (years)

0.181 7328+12.15 69.74£12.50 Weight (kg)

0.736 1.61+£0.06 1.60+0.05 Height (m)

0.244 28.13+£4.33 2697 +£491 BMI (Kg/m?2)

0.671 118.63+£220 11838+3.21 SBP (mmHg)

0.079 77.15+£493 79.094+5.25 DBP (mmHg)

0.073 3464201 428+221 Disease duration (year)

0.760 7384204 7254212 Sleep duration (hour)

0.081 6(13.6) 13(29.5) Single Marital status
34(773) 31(70.5) Married n (%)
3(6.8) 0(0) Divorced
1(23) 0(0) Widow

0.198 28 (634) 21(47.7) Yes Family history
16 (36.4) 23(523) No n (%)

0.739 38 (86.4) 40 (90.9) Episodic Migraine type
6(136) 4(9.) Chronic n (%)

0519 27 (614) 23(52.3) University graduated Education status
17 (386) 21(47.7) Diploma & under diploma n (%)

0.388 23(523) 28 (63.6) Yes NSAIDs Medication
21 (47.5) 16 (36.4) No n (%)

1 6(13.6) 7(15.9) Yes Sodium valproate
38 (86.4) 37(84.1) No

0.713 3(6.8) 5(11.4) Yes Benzodiazepine
4193.2) 39 (88.6) No

0.783 7(15.9) 9(20.5) Yes Beta blockers
37 (84.1) 35(79.5) No

0.637 11(25) 14 (31.8) Yes Gabapentin
33 (75) 30(68.2) No

1 4(9.1) 4(9.1) Yes Triptans
40 (90.9) 40 (90.9) No

0.266 6(13.6) 2(45) Yes SSRIs
38 (86.4) 42 (95.5) No

1 3(6.8) 3(6.8) Yes TCAs
3(6.8) 3(6.8) No

Quantitative variables are expressed as mean =+ SD and qualitative variables expressed as n (%)

? pvalues resulted from independent t tests for quantitative and Chi-square for qualitative variables between the two groups

Abbreviation: BMI Body mass index, DBP Diastolic blood pressure, NSAIDs Nonsteroidal anti-inflammatory drugs, SBP Systolic blood pressure, SSRIs Selective serotonin
reuptake inhibitor, TCA Tricyclic Antidepressants
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Table 2 Dietary intake and physical activity of the participants throughout the study
Variable Soy isoflavones group Placebo group p?
(n=44) (n=44)
Energy (kcal/day) 22159+£410/77 2367.13+£394.35 0.080
Carbohydrate (g/day) 347.754+79.00 35895+75.76 0372
Protein (g/day) 78.07 £20.99 81.36£17.18 0.499
Fat (g/day) 67.67£15.22 73.06+13.85 0.098
Vitamin A (ug/day) 473.89+313.73 499.65+£267.12 0.678
Vitamin D (ug/day) 1.16+£0.88 0994046 0.251
Vitamin E (mg/day) 14.08+5.87 13.73£525 0.802
Vitamin C (mg/day) 106.23+£79.28 79.12£11.04 0.458
Thiamin (mg/day) 1.89+£052 1.97+£046 0.409
Riboflavin (mg/day) 1.70£0.51 1.90£0.51 0.078
Niacin (mg/d) 23.58+£3.81 24.64+£49 0213
Cobalamin (ug/day) 345341148 37.13£13.37 0.330
Magnesium (mg/day) 232.254104.55 2154847795 0.982
Physical activity (MET/h/day) 2413+52 23.11+6.36 0412

Variables are expressed as mean 4 SD
@ Obtained from independent t test
MET Metabolic equivalent task

physical activity (P>0.05) among two groups as pre-
sented in Table 2.

At the end of the trial, the soy isoflavones group had
a significant reduction in migraine attacks characteris-
tic including frequency (mean change: -2.36+1.20 ver-
sus -0.43+1.35, P<0.001) and duration (mean change:
-2.50+1.74 versus -0.02+2.15, P<0.001). Although
severity of migraine headache had not a significant
reduction in compared to placebo group (mean change:
-0.93£1.95 versus -0.31+£1.61, P=0.189). And also, all
of migraine indices including MI, HDR and MHIS) had
a significant reduction following soy isoflavones supple-
mentation (P<0.05) as reported in Table 3.

Eight weeks of soy isoflavones supplementation
resulted in a significant increase in migraine quality of
life (MSQ score) (mean change: 16.76 £10.15 versus
2.52+13), although, all of the demines related to men-
tal status (stress, depression and anxiety) did not any
significant improvement following soy isoflavones sup-
plementation (P>0.05) (Table 4). Soy isoflavones sup-
plementation also resulted in a significant reduction
in CGRP levels (mean change: -12.18 +35.73 versus
-8.62 +64.24, P=0.002) (Fig. 2) compared to placebo.

Discussion

The current study evaluated the effect of soy isoflavones
supplementation on migraine characteristics and clinical
indices of migraine attacks focusing for the first time on
CGRP, quality of life, depression, stress and anxiety of the
women suffering from migraine. The findings indicated

that consumption of 50 mg/day soy isoflavones sup-
plementation for 8 weeks led to significant reduction in
frequency, duration, and clinical indices of migraine (MI,
HDR and MHIS) and improved quality of life and CGRP
levels; however, severity of migraine headache and men-
tal status including depression, stress and anxiety were
not affected by our supplementation.

To the best of our knowledge, there has been no RCT
assessing the effect of soy isoflavones supplementation
on migraine headache. However, soy isoflavones supple-
mentation has been reported to be beneficial in reducing
migraine attacks and severity. For example, soy isofla-
vones supplement including 56 mg/day genistein in com-
bination with 20 mg/day daidzein in the first three days
of menstruation days during 3- month reduced the fre-
quency and severity of headache in women with men-
strual migraine attacks [26]. However, this study used
soy isoflavones supplement in a special type of migraine
headache, making it difficult to compare the results with
our study. Also, in other clinical trial that evaluated the
effects of 60 mg soy isoflavones combined with spe-
cific herbs (100 mg dong quai, and 50 mg black cohosh)
over 24 weeks period reduced menstrual migraine fre-
quency and intensity [19]. This study used soy isofla-
vones in combination with other ingredients, making
it difficult to differentiate the effect of soy isoflavones.
Literature showed an inverse association between num-
ber of migraine attacks and estrogen levels in menstrua-
tion period and offer some protection effects of estrogen
against migraine headache attacks [27].
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Fig. 2 The effect of soy isoflavones supplementation on CGRP level. * P-value based on paired t-test was used to compare pre-post tests. ¥ p-value
Obtained from analysis of covariance in the adjusted models (adjusted for baseline value and certain dietary factors such as vitamin D, thiamin,
riboflavin, niacin, cobalamin and magnesium)

This study could justify the effect of soy isoflavones
on quality of life observed by decreasing the frequency
and duration following supplementation. Previous stud-
ies had mentioned the decrease in number of migraine
attacks and improvement in other migraine characteristic
including severity and duration of headache upgrading in
level of quality of life in these patients [28].

The findings of this study also suggested a reduction
in the serum levels of CGRP following soy isoflavones
supplementation. Previous studies had demonstrated
that cytokines and CGRP [29] might be involved in the
pathogenesis of migraine. On the other hand, there was
a correlation between neurologic inflammation and
CGRP release in migraine. Also, CGRP transcription
could be stimulated by endogenous inflammatory mol-
ecules which increased the CGRP promoter activity and
actuates MAPK pathway Release of CGRP from trigemi-
nal nerve could stimulate inflammatory and immune
responses. Pro-inflammatory cytokines might also acti-
vate nociceptors in the central and peripheral nervous
system leading to the initiation of migraine pains [30].

CGRP is considered as a pain mediator, and it is
expected that a reduction in CGRP serum levels leads
to a clinical improvement in the migraine attacks in
terms of frequency and duration during the supple-
mentation. Moreover, literature search has showed a
beneficial effects of soy isoflavones and soy products
on inflammatory cytokines. Although, there has been
no research assessing the effect of soy isoflavones on
CGRP but other intervention with anti-inflammatory
features have been helpful in CGRP levels [31].

Studies have shown that genistein as one of soy iso-
flavones has a tyrosine kinase inhibitor characteristic
Tyrosine kinase can play a role in the pathophysiol-
ogy of migraine with reduce in serotonin levels which
is identified as a vasoconstrictor and its deficiency
has been reported to play a role in pathophysiology of
migraine [32]. To confirm that serotonin is involved in
the pathogenesis of migraine, it can be noted that the
triptans which are effective in the treatment of migraine
are agonist at serotonin receptors.
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Strengths and limitations

The present study had some strength points needed to
be taken into account. The study was the first to use an
RCT design to investigate the effect of soy isoflavones
on migraine characteristics, mental status and quality of
life in a relatively large sample of women with migraine.
Dietary intakes, physical activity and other confounding
variables such as anthropometric indices, blood presser
parameter were controlled during the study period. The
study also did not use a run-in period as it might have
affected the study’s external validity due to the possibil-
ity of excluding participants during the run-in period
while an ITT approach was used in the data analysis of
this study, a moderate to high dropout rate (5 in total)
observed limited our power of analysis. The sample size
of our study was small, although it was larger than pre-
vious studies. Also, clinical trials investigating inflam-
matory biomarkers and conduct in larger sample size in
these patients were recommended to support the find-
ings of this study.

Based on literature review dietary intakes have been
linked to migraine headaches[13]. Although, we assessed
dietary intakes via 3-day dietary surveys at the beginning
and end of the trial. But we suggest a continuous and
dynamic dietary surveys during the intervention period.

Although, there is a differences among participant
habitual and isoflavones intake but we have not any
assessment and compliance was assessed base on for-
mula. Cytokine and serotonin levels is very important
in clarifying pure effect of soy isoflavones on migraine
characteristic although we did not check it. There is a dif-
ferences among participant in cultural and dietary habits
in the face of migraine control around the world which
should be taken into account when interpreting the
results of our study.

Conclusions

Soy isoflavones could significantly reduce migraine
attacks characteristics including headache, frequency and
duration and clinical indices such as MI, HDR and MHIS
in migraine patients. CGRP levels and quality of life also
improved at the end of the study. However, mental status
dimensions including depression, stress and anxiety were
not affected. Further studies are needed to confirm these
findings in the future.

Acknowledgements
The authors would like to acknowledge the participants for their desirable
cooperation.

Authors’ contributions

Gholamreza Askari: Conceptualization, Methodology. Maedeh Babapour: Data
curation, Writing- Original draft preparation. Fariborz Khorvash: Visualization,
Investigation. Abed Ghavami: Conceptualization, Supervision. Zahra Heidari:

Page 10 of 11

Software Mojtaba Karbasi: Editing Mohammad Hossein Rouhani: Writing-
Reviewing, Fatemeh Moradi: Data curation Hatav Ghasemi-Tehrani: Data
curation. All authors read and approved the final manuscript.

Funding
The present study was supported by a grant from Vice-Chancellor for
Research, Isfahan University of Medical Sciences (Grant no: 398577).

Availability of data and materials
Not applicable.

Declarations

Ethics approval and consent to participate

This study was approved by the ethics committee of Isfahan University

of Medical Sciences (approval number: IR MUI.RESEARCH.REC.1398.532).
Informed consent was obtained from all participants included in the study.

Consent for publication
Not applicable.

Competing interests
The authors declare no conflict of interest.

Author details

'Department of Community Nutrition, School of Nutrition and Food Science,
Isfahan University of Medical Sciences, Isfahan, Iran. 2Neurology Research
Center, School of Medicine, Isfahan University of Medical Sciences, Isfahan,
Iran. *Department of Reproductive, Shahid Beheshti Fertility and Infertility
Clinic, Isfahan University of Medical Sciences, Isfahan, Iran. *Department of Bio-
statistics and Epidemiology, School of Health, Isfahan University of Medical Sci-
ences, Isfahan, Iran. >Department of English Language, Faculty of Information
and Medical Informatics, Isfahan University of Medical Sciences, Isfahan, Iran.

Received: 27 February 2022 Accepted: 20 July 2022
Published online: 30 July 2022

References

1. Nattagh-Eshtivani E, Dahri M, Hashemilar M. Tarighat-Esfanjani AJEJoIM:
The effect of coenzyme Q10 supplementation on serum levels of lactate,
pyruvate, matrix metalloproteinase 9 and nitric oxide in women with
migraine. A double blind, placebo, controlled randomized clinical trial.
2018;21:70-6.

2. Ghavami A, Khorvash F, Heidari Z, Khalesi S, Askari G. Effect of synbiotic
supplementation on migraine characteristics and inflammatory biomark-
ers in women with migraine: Results of a randomized controlled trial.
Pharmacol Res. 2021;169: 105668.

3. Burch RC, Buse DC, Lipton RB. Migraine: epidemiology, burden, and
comorbidity. Neurol Clin. 2019;37:631-49.

4. Nattagh-Eshtivani E, Sani MA, Dahri M, Ghalichi F, Ghavami A. Arjang P.
Tarighat-Esfanjani AJB, Pharmacotherapy: The role of nutrients in the
pathogenesis and treatment of migraine headaches. 2018;102:317-25.

5. Vetvik KG, MacGregor EA. Sex differences in the epidemiology, clinical
features, and pathophysiology of migraine. The Lancet Neurology.
2017,16:76-87.

6. Evers S.Treatment of migraine with prophylactic drugs. Expert Opin
Pharmacother. 2008;9:2565-73.

7. Turner DP, Golding AN, Houle TT. Using a graphical risk tool to
examine willingness-to-take migraine prophylactic medications. Pain.
2016;157:2226.

8. Askari G, Nasiri M, Mozaffari-Khosravi H, Rezaie M, Bagheri-Bidakhavidi
M, Sadeghi O. The effects of folic acid and pyridoxine supplementation
on characteristics of migraine attacks in migraine patients with aura: A
double-blind, randomized placebo-controlled, clinical trial. Nutrition.
2017;38:74-9.

9. Edvinsson L, Haanes KA, Warfvinge K. Does inflammation have a role in
migraine? Nat Rev Neurol. 2019;15:483-90.



Babapour et al. Nutrition Journal

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

(2022) 21:50

. Geppetti P, Capone JG, Trevisani M, Nicoletti P, Zagli G, Tola MR. CGRP

and migraine: neurogenic inflammation revisited. J Headache Pain.
2005;6:61-70.

. Messlinger K. Pathophysiological role of calcitonin gene-related peptide

(CGRP) in migraine and cluster headache. Schmerz (Berlin, Germany).
2020;34:181-7.

. Ashina M, Hansen JM, Do TP, Melo-Carrillo A, Burstein R, Moskowitz MA.

Migraine and the trigeminovascular system—40 years and counting. The
Lancet Neurology. 2019;18:795-804.

. Nattagh-Eshtivani E, Sani MA, Dahri M, Ghalichi F, Ghavami A, Arjang P,

Tarighat-Esfanjani A. The role of nutrients in the pathogenesis and treat-
ment of migraine headaches. Biomed Pharmacother. 2018;102:317-25.

. Cassidy A. Physiological effects of phyto-oestrogens in relation to cancer

and other human health risks. Proceedings of the Nutrition Society.
1996;55:399-417.

. Nagata C. Soy intake and chronic disease risk: findings from prospective

cohort studies in Japan. Eur J Clin Nutr. 2021,75:890-901.

. Atteritano M, Mazzaferro S, Bitto A, Cannata M, D’Anna R, Squadrito F,

Macri |, Frisina A, Frisina N, Bagnato G. Genistein effects on quality of
life and depression symptoms in osteopenic postmenopausal women:
a 2-year randomized, double-blind, controlled study. Osteoporos Int.
2014;25:1123-9.

. Moher D, Hopewell S, Schulz KF, Montori V, Ggtzsche PC, Devereaux P,

Elbourne D, Egger M, Altman DG. CONSORT 2010 explanation and elabo-
ration: updated guidelines for reporting parallel group randomised trials.
Int J Surg. 2012;10:28-55.

. Gobel CH, Karstedt SC, Minte TF, Gobel H, Wolfrum S, Lebedeva ER,

Olesen J, Royl G. ICHD-3 is significantly more specific than ICHD-3 beta
for diagnosis of migraine with aura and with typical aura. J Headache
Pain. 2020;21:1-6.

. Burke BE, Olson RD, Cusack BJ. Randomized, controlled trial of phytoes-

trogen in the prophylactic treatment of menstrual migraine. Biomed
Pharmacother. 2002;56:283-8.

Bloedon LT, Jeffcoat AR, Lopaczynski W, Schell MJ, Black TM, Dix KJ,
Thomas BF, Albright C, Busby MG, Crowell JA. Safety and pharmacokinet-
ics of purified soy isoflavones: single-dose administration to postmeno-
pausal women. Am J Clin Nutr. 2002;76:1126-37.

Hajihashemi P, Askari G, Khorvash F, Reza Maracy M, Nourian M. The
effects of concurrent Coenzyme Q10, L-carnitine supplementation in
migraine prophylaxis: A randomized, placebo-controlled, double-blind
trial. Cephalalgia. 2019;39:648-54.

Zandifar A, Masjedi SS, Haghdoost F, Asgari F, Manouchehri N, Ban-
ihashemi M, et al. The psychometric properties of the persian migraine-
specific quality of life questionnaire version 2.1 in episodic and chronic
migraines. Sci World J. 2013;2013.

SAMANI'S, JOUKAR B. A study on the reliability and validity of the short
form of the depression anxiety stress scale (DASS-21). 2007.

Moghaddam MB, Aghdam FB, Jafarabadi MA, Allahverdipour H,
Nikookheslat SD, Safarpour S. The Iranian Version of International Physi-
cal Activity Questionnaire (IPAQ) in Iran: content and construct validity,
factor structure, internal consistency and stability. World applied sciences
journal. 2012;18:1073-80.

Sabin CA, Lepri A, Phillips AN. A practical guide to applying the
intention-to-treat principle to clinical trials in HIV infection. HIV Clin Trials.
2000;1:31-8.

Ferrante F, Fusco E, Calabresi P, Cupini LM. Phyto-oestrogens in the proph-
ylaxis of menstrual migraine. Clin Neuropharmacol. 2004;27:137-40.
MacGregor E, Frith A, Ellis J, Aspinall L, Hackshaw A. Incidence of migraine
relative to menstrual cycle phases of rising and falling estrogen. Neurol-
0gy. 2006;67:2154-8.

Raggi A, Leonardi M, Bussone G, D’Amico D. A 3-month analysis of disabil-
ity, quality of life, and disease course in patients with migraine. Headache.
2013;53:297-3009.

Rozen T, Swidan SZ. Elevation of CSF tumor necrosis factor a levels in new
daily persistent headache and treatment refractory chronic migraine.
Headache. 2007;47:1050-5.

Durham PL. Calcitonin gene-related peptide (CGRP) and migraine. Head-
ache. 2006;46:53-8.

Gholami A, Baradaran HR, Hariri M. Can soy isoflavones plus soy protein
change serum levels of interlukin-6? A systematic review and meta-
analysis of randomized controlled trials. Phytother Res. 2021;35:1147-62.

Page 11 of 11

32. KalaiselvanV, Kalaivani M, Vijayakumar A, Sureshkumar K, Venkateskumar
K. Current knowledge and future direction of research on soy isoflavones
as a therapeutic agents. Pharmacogn Rev. 2010;4:111.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Effect of soy isoflavones supplementation on migraine characteristics, mental status and calcitonin gene-related peptide (CGRP) levels in women with migraine: results of randomised controlled trial
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Introduction
	Method & martials
	Trial design
	Inclusion & exclusion criteria
	Sample size
	Randomization and blinding
	Intervention
	Assessment of migraine attacks characteristic
	Assessment of mental status & quality of life assessment
	Blood collection and biochemical measurements
	Body weight and blood pressure assessment
	Assessment of diet and physical activity levels
	Statistical analysis

	Result
	Discussion
	Strengths and limitations

	Conclusions
	Acknowledgements
	References


