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- Original Article

Effects of Curcumin Supplementation on Clinical Features and
Inflammation, in Migraine Patients: A Double-Blind Controlled, Placebo

Randomized Clinical Trial

Abstract

Background: Migraine is a prevalent health condition associated with significant pain and disability.
Neurogenic inflammation has a key role in migraine pathophysiology. Curcumin is a well-known
herb compound with anti-inflammatory function. This study was aimed to evaluate the effects of
curcumin supplementation on clinical features, as well as on serum levels of calcitonine gene-related
peptide (CGRP) and interleukin-6 (IL-6). Methods: This randomized double-blind placebo-controlled
clinical trial was carried out on 44 women with migraine, receiving either 500 mg curcumin twice a
day or placebo supplements for 8 weeks. Serum CGRP and IL-6 concentration, and clinical symptoms
including headache severity, duration and frequency were measured at the baseline and end of
study. Results: After 8-week intervention, compared with placebo, curcumin supplementation led
to significand reduction in CGRP (P < 0.001), IL-6 (P = 0.041), severity (P = 0.001), and duration
of headache (P = 0.007). Headache frequency showed marginal improvement in curcumin group,
compared to controls (P = 0.052). Within-analysis indicated significant decrease in CGRP and
severity (P < 0.001), frequency (P = 0.0/4) and duration (P = 0.003) and no significant decrease in
IL-6 (P = 0.454), compared to baseline in curcumin group. There were no significant changes in body
mass index (BMI), weight, percent body fat (PBF), and percent body muscle (PBM) between the two
groups. Conclusions: Curcumin supplementation improved the pro-inflammatory markers and clinical
features of migraine headaches and that could be contributed to could be to its anti-inflammatory
properties.

Keywords: Calcitonin gene-related peptide, curcumin, inflammation, interleukin-6, migraine
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Introduction migraine. Peptides such as calcitonin
gene related protein (CGRP), may lead to
vasodilation effects, binding to receptors
on smooth muscle cells (including

CLR (calcitonin receptor-like receptor),

Migraine is one of the most common
primary headaches, affecting one in
nine adults worldwide.!" Migraine is
characterized by recurrent episodes of

RAMP1  (receptor activity —modifyin
incapacitating and intense headaches, . (recep 4 yine
. . protein  type-1) and RCP (receptor

often unilateral and pulsatile. Symptoms T
component protein)).F Moreover,

of migraine include moderate to severe
pain, hyper-sensitivity to light and noise,
nausea or vomiting, worsened with routine
activity.”! It has been reported that the
incidence of migraine is about 12% of the
general population, with a higher incidence
in women than in men (18% vs. 6%).1>4

mitochondrial dysfunction, oxidative stress,
and increased level of glutamate, along with
changes in other inflammatory factors such
as interleukin-6 (IL-6), CRP, and TNFa
have been indicated in triggering migraine
attacks.®!

Despite an abundance of treatment
options for migraine prevention and pain
management, all these therapies have, often,
an insufficient efficacy and are accompanied
with a numerous side effects.[”? Therefore,
within the integrative health studies growing
interest pertaining to dietary interventions,

Multiple pathological changes occur to
precipitate a migraine attack. Evidence
suggests that elevated neuro-inflammation
in the intracranial meninges may play
the main role, resulting in the sensitizing
of trigeminal meningeal nociceptors in
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the number of studies concerning effects of diet on
headache/migraine is not considerable.’] Moreover, many
people may prefer traditional medical practice including
herbal therapy because of its cultural acceptability, easy
accessibility, and affordability.[-!

Curcumin is an active component and natural polyphenol
compound that is found in an herb called CURCUMA
LONGA (turmeric). It is a non-toxic and highly
promising natural compound with a long history of use
without any side effects.['” A review article in 2012
showed that curcumin modulates multiple molecular
targets and exerts multifaceted pharmacological activities,
including anti-inflammation effects for the treatment and
prevention of chronic inflammatory diseases.''! Also,
it is found that curcumin relieves neurogenic pain by
down-regulating inflammatory mediator expression.!'
Moreover, experimental studies show that curcumin can
be considered as a new promising target in migraine
prevention through antioxidative, anti-inflammatory, and
analgesic effects.'>*! In humans, the beneficial effects
of curcumin, alone, or in combination with other dietary
factors, have been also confirmed.!'>!®! However, studies
on humans are scarce and further studies are warranted to
discover its mechanism of action and appropriate dosage.
Therefore, the present study was aimed to evaluate
the effects of curcumin supplementation on migraine
symptoms. Besides, since several documents confirm
the integral role of neuropeptide calcitonin gene-related
peptide (CGRP) and pro-inflammatory cytokine IL-6 in
the pathophysiology of migraine!’>!”! and considering
that few studies, if any, have examined the effect of
curcumin on these variables in migraine patients, the
effect of curcumin was also investigated in relation to
these factors.

Methods
Participants

This randomized, double-blinded, placebo-controlled
clinical trial was performed at Clinic, affiliated with the
University of Medical Sciences. The study protocol was
conducted according to the ethical guidelines of the 1975
Declaration of Helsinki and the approval of the University
Medical Ethics Committee was granted. All participants
provided written informed consent.

Inclusion criteria were: Women who had episodic
migraine without aura (according to the International
Headache Society (IHS) diagnostic criteria diagnosed by a
neurologist (FK), using the International Classification of
Headache Disorders, version 3 (ICHD-3) criterial*”); within
the age range of 20-50 years.

Exclusion criteria included: Any symptoms of allergic
reactions to the components of curcumin supplements;
patients who were unwilling to cooperate, any drastic
changes in lifestyle, such as starting a new diet, or changes
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in type and/or dosage of prescribed medications; pregnancy
and/or lactation; and post-menopausal. Additional exclusion
criteria included: Use of vitamins, minerals and antioxidant
supplements for at least 3 months prior to and during the
intervention; suffering from major depression, tension and
cluster headaches, cancers, or hepatitis; any metabolic,
inflammatory or kidney diseases; and history of heart
disease or stroke.

Study design

Forty-four women with migraine who met the inclusion
criteria were enrolled and randomly allocated into two
groups to receive either curcumin pellets (n = 22) or a
placebo (n = 22) for 8 weeks. To calculate sample size, data
was utilized from a study conducted evaluating the effect of
curcumin supplementation on serum CGRP in patients with
sulfur mustard intoxication.?!! This used a standard formula
suggested for clinical trials, considering a type one error (ct)
of 0.05 and a type two error (B) of 0.20 (power = 80%) with
standard deviation of 3.92 for curcumin group and 4.52 for
placebo group and d = 3.8. A sample size of 20 in each
group was calculated, then, predicting a 10% dropout rate,
the final number was increased to 22 per group. Curcumin
was administered at a daily dose of 1 g (500 mg b.i.d.), a
dose that was found to be effective and safe in previous
trials.?*?* Since curcumin is a fat-soluble component,
and also displays higher bioavailability in acidic pH,
participants were asked to take capsules after meals (lunch
and dinner). The shape and size of the supplements
and placebo capsules were identical, with all tablets
manufactured by KAREN Company (Yazd, Iran). Curcumin
supplements contained a standardized 95% turmeric extract
in pellet form (475 mg curcuminoids, covering 70-80%
curcumin, 15-20% dimethoxy curcumin and 2.5-6.5%
bis-demethoxy curcumin). In considering ethical issues,
all 44 participants took prophylactic medication, including
an anticonvulsant (topiramate 50), during the 8 weeks
of intervention. Also, rizatriptan was used for migraine
attacks- a Selective serotonin 5-hydroxy tryptamine (5-HT)
1B/1D agonist with biological half-life of 2-3 hour without
any persistent effect on inflammation.” In order to prevent
medication overdose, patients were allowed to take up to
6 tablets per month (5 mg each) only for acute migraine
management®! and if any of patients changed their drug or
dose, they were excluded from the study.

All participants were advised to maintain their routine
habits without any significant changes to their lifestyle and
dietary patterns. None of the patients in two groups of the
study reported any side effects.

Random allocation was performed using
computer-generated random numbers. Randomization was
carried out in blocks of four, and random assignment was
undertaken by a separate technician. The investigators,
subjects, and laboratory technicians were all blinded to the
randomization procedure during the trial.
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To evaluate treatment adherence, participants visited the
clinic one month after the onset of the study and again
at the end of the study period. Each visit lasted for about
15-20 minutes and empty containers were gathered. In
addition, they received text messages reminding them to
take the supplements once a week.

Dietary and nutrient assessment

All women completed 3-day food intake records (two
weekdays and one weekend day) at baseline and
post-intervention. The portion sizes reported in the records
were converted to grams using household measures. All
intake data were entered into customized Nutritionist IV
software (First Databank Inc., Hearst Corp., San Bruno,
CA) to analyze nutrient intakes.

Since tyramine and phenylethylamine may affect migraine
onset, participants in both groups were given a list of
tyramine- and phenylethylamine-containing foods and were
asked not to consume any of these during the study. In
addition, they were advised to avoid fasting and/or skipping
meals to prevent migraine attacks.?”

Anthropometric measurements

At baseline and post-intervention, all participants underwent
anthropometric measurements, including height, weight,
body mass index (BMI), percent of body fat mass (PBF),
and percent body muscle mass (PBM). Measurement of
height was undertaken in a standing position without shoes

and with relaxed shoulders, using a non-stretchable tape.
PBF, PBM and weight were evaluated by bio-impedance
analysis (Omron, BF-511, Japan). BMI was calculated as
weight in kg divided by height in meters squared.

Biochemical assessment

Pain and inflammation status were assessed through serum
markers of CGRP and IL-6 levels, respectively. At the
baseline and end of intervention, 10 ml blood samples were
collected at the reference laboratory. They were immediately
centrifuged to collect the serums, then maintained at -80
degrees Celsius for further tests. Serum CGRP and IL-6 levels
were measured by EASTBIOPHARM human kits (Hangzhou,
China). The procedures for CGRP and IL-6 kits were similar.
These kits use a double-antibody sandwich enzyme-linked
immunosorbent assay (ELISA). Tests were carried out in
the faculty laboratory by a technician and the absorbance
was read at 630 nm with BioTek instruments (Highland
Park, Winooski, USA). Inter and intra assay CVs for all
biochemical indicators were <12% and <10%, respectively.

Migraine assessment

Characteristics of migraine, including headache severity,
frequency and duration of attacks, were evaluated directly
from the patients using a questionnaire.*

Headache intensity was measured using a visual analogue
scale (VAS) questionnaire scored between 0 to 10, ranging
from non-pain at a score of 0 to the highest possible level,

[ Enrollment ]

Assessed for eligibility (n=93)

Excluded (n=49)
+ Not meeting inclusion criteria (n=35)

> + Declined to participate (n=10)
¢+ Other reasons (n=4)

Randomized (n=44)

!

|

] v

Allocated to
intervention (n=22)

] ,,

Lost to follow-up
(n=0)

Allocation
Allocated to intervention
(n=22)
l [ Follow-Up
Lost to follow-up
(n=0)
v [ Analysis

) '

Analysed (n=22)

Figure 1: Flow chart of the study
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Table 1: Effect of curcumin supplementation on anthropometric measures

Variables Measurement period Curcumin group n=22 Placebo group n=22 P!

Weight (kg) Before 72.1443.1 68.87+1.83 0.37°
After 72.59+3.37 69.76+1.89 0.47¢
P 0.422° 0.144° .

BMI (kg/m?) Before 27.50+1.3 25.8+0.78 0.276°
After 28.22+1.3 26.48+0.81 0.28
P 0.018* 0.013* -

PBF (%) Before 38.84+2.09 35.39+1.34 0.172°
After 39.34+2.09 35.58+1.39 0.14¢
P 0.271# 0.657° -

PBM (%) Before 25.82+0.58 25.27+0.59 0.510°
After 25.99+0.53 25.64+0.49 0.63¢
P 0.480° 0.078* -

Data are presented as means+SE; P* Result from paired samples #-test; P° Result from independent #-test; P¢ Result from Multivariate
Analysis of Covariance (MANCOVA); Adjustment was made for pre-intervention values and energy intake. BMI: Body Mass Index;

PBF: Percent Body Fat; PBM: Percent body Muscle

Table 2: Dietary intake of participants

Variables Curcumin Placebo P*
group (n=22) group (n=22)

Energy (kcal) 2015+81 1991+56 0.81
Carbohydrate (gr) 275.35+14 260.5+10 0.78
Protein (gr) 75+7.1 70+3.7 0.392
Fat (gr) 68+5.4 66+3.9 0.68
B-carotene (ng) 391.4+183 271.66£71.9 0.546
Vitamin C (mg) 95.129+14.3 86.22+15.6 0.677
Vitamin E (mg) 11.74+4.1 15.72+2.7 0.431
Zinc (mg) 7.3840.61 7.7+0.68 0.729
Selenium (png) 56.12+0.16 50.05+0.9 0.463

Data are expressed as mean+SE; *Result from independent #-test

scored as 10. The validity of this test has previously been
confirmed in other trials.* The frequency and duration of
migraine attacks were evaluated as the number of attacks
per month and duration of attacks, respectively.

Statistical analysis

Data were expressed as mean + SE.! The Shapiro-Wilk
test was used to check the normal distribution of variables,
and non-normality distributed data were subjected to
natural logarithmic transformation. Independent sample
t-test was used to show the basic differences between the
two groups. For comparisons within and between the group
values, paired t-test and MANCOVA test were utilized,
respectively. MANCOVA test was used to ecliminate the
effect of confounding variables. Adjustment for the baseline
values of clinical characteristics was performed. P < 0.05
was considered statistically significant. All statistical
analyses were carried out using the Statistical Package for
Social Sciences, version 16 (SPSS, Chicago, Illinois, USA).

Results

In total, 44 participants out of 93 individuals who met the
eligibility criteria completed the trial [Figure 1]. Mean + SE

4

ages of participants in the intervention and control groups
were 37 £ 1.7 vs 37 £ 1.5 years. Also, there were no
remarkable differences in the baseline characteristics,
including weight, BMI, PBF, and PBM between
groups [Table 1]. In addition, no significant differences
were observed in terms of energy, as well as macro- and
micro-nutrients intake between the groups [Table 2].

Between-group  analyses  based on = MANCOVA
showed a significant reduction in serum CGRP levels
in the curcumin group in comparison to the controls
after intervention (P < 0.001). Morecover, there was
significant reduction in serum IL-6 levels in curcumin
group in comparison to the placebo group after
intervention (P = 0.041). Furthermore, migraine symptoms,
including severity and duration, showed significant reductions
in the curcumin group in comparison to the control group
after intervention, based on MANCOVA (P = 0.001,
P =0.007), respectively, while frequency of attacks showed a
marginal decrease (P = 0.052) [Table 3].

Within-group analysis based on Paired sample t-test in
curcumin group showed a significant reduction in CGRP
level (P < 0.001), headache frequency (P = 0.014) and
headache duration (P = 0.003) in curcumin group in
comparison to the baseline, the reduction of IL-6 level was
not significant (P = 0.454). Moreover, this analysis indicated
no significant changes in placebo group in IL-6 (P = 0.99),
CGRP (P = 0.139), headache frequency (P = 0.051)
in comparison to pre-intervention. However, this
change was only significant for headache severity and
duration (P = 0.002, P = 0.022) respectively [Table 3].

Discussion

The  results of this randomized, double-blind,
placebo-controlled trial in migraine patients showed
that supplementation of curcumin for 8 weeks could
positively affect the migraine symptoms. To the best of
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Table 3: Effect of curcumin supplementation on migraine symptoms and inflammatory markers

Variables Measurement Period Curcumin group n=22 Placebo group n=22 P
IL-6 (ng/dL) Before 79.69+£28 64.92+23.8 0.69°
after 73.98+27 64.91£23.6 0.041¢
P? 0.454° 0.99* -
CGRP (ng/dL) Before 194.72+28 146+18 0.162°
after 150422 154+17 <0.001¢
P? <0.001* 0.139° -
SEVERITY (VAS Before 7.59+0.19 7.18+0.2 0.153°
score) after 3.6+0.34 6.27+0.34 0.001¢
P <0.001* 0.002* -
FREQUENCY (per Before 11.3+1.4 8+0.96 0.075°
month) after 6.6%1.1 7.24+0.88 0.052¢
P 0.014° 0.051° -
DURATION (hours) Before 21.8+4.07 24.45+3.8 0.639°
after 11.5442.2 21.9£3.8 0.007¢
P 0.003° 0.022¢ -

Data are presented as means+SE; P* Result from paired samples #-test; P* Result from independent #-test; P° Result from Multivariate Analysis
of Covariance (MANCOVA); Adjustment was made for pre-intervention values and energy intake. IL-6: Interleukin-6; CGRP: Calcitonin

gene relating peptide; VAS: Visual Analogue Scale

our knowledge, this is the first study to evaluate the effects
of curcumin on clinical features of migraine, including
frequency, severity, and duration of migraine attacks. Our
findings are also in agreement with the findings of earlier
studies, that curcumin alone or in combination with other
supplements might reduce the migraine symptoms.['s!!
In the present study, a marginally significant decrease in
migraine frequency was observed which could also indicate
that curcumin in combination with other compounds
could exert a much greater reduction in attack frequency.
Moreover, previous study used a nano-curcumin formula
which is consisted of nanoparticles of curcumin that safely
increases the absorption of curcumin 27 times more than
that of curcumin powder.['¥] This may also explain the more
pronounced effect observed on attack frequency.

To assess the effect of prophylactic treatment (topiramate
50 mg) without the effects of curcumin on clinical features
of migraine, we compared migraine symptoms before and
after the intervention in the control group. Prophylactic
treatment significantly improved migraine symptoms from
baseline to the end of the study in the control group.
However, the changes in the control group were lower
than the test group (prophylactic treatment plus curcumin),
indicating the elevated effects of curcumin in addition to
prophylactic medications on migraine symptoms.

As to IL-6, within group analyses showed no significant
results which could indicate that higher doses of curcumin
are needed to see beneficial effects on inflammation.
Also, it appears that patients with greater degrees of
systemic inflammation are more likely to benefit from the
anti-inflammatory effects of curcumin on IL-6.5!

Previous studies have suggested that CGRP may be linked
to the pathogenesis of migraine, and elevated levels of this

International Journal of Preventive Medicine 2021, 12: 161

marker have been observed in migraine patients.[!%323
CGRP, a pain mediator neuropeptide mostly produced in the
trigeminal neurons of the nervous system, is a potent dilator
of peripheral and cerebral blood vessels.! Furthermore, it
stimulates inflammation via up-regulation of inflammatory
cytokines.*¥ Regarding the involvement of CGRP in the
incidence of pain, its diminution by curcumin may represent
a promising mechanism, based on the results observed in the
present study. No prior studies were found that examined the
effect of curcumin on CGRP in migraine patients, although
different studies have revealed consistent findings on other
disorders.?¥ Furthermore, the present study is consistent
with previous studies in which lower levels of CGRP or its
antagonist could relieve migraine and improve its clinical
symptoms, including severity and duration of headache.l*>3¢
The present findings are relatively in line with former studies
conducted on nutraceuticals such as vitamin D, magnesium,
CoQ10 and riboflavin.?83%37 It should be noted that CGRP
showed no change in the controls within the 8 weeks of
study despite using prophylactic agents and it rather even
showed an insignificant augment. An explanation could
be that blood samples may have been collected during the
recurrence of migraine attacks.

Migraine has been associated with persistent vascular
inflammation. Curcumin could alleviate migraine symptoms
through its anti-inflammatory effects by upregulation of
peroxisome proliferator-activated receptor-y (PPAR-y)
activation.™ On the other hand, the anti-nociceptive
activity of curcumin is possible through its inhibitory
action on nitro-oxidative stress, reducing NO synthesis
and through its anti-inflammatory properties such as the
reducing TNF-alpha release.>®

Oxidative stress plays an important role in the pathogenesis
of migraine. Curcumin is a powerful antioxidant, playing
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important roles in protection against reactive oxygen species
injury and regeneration of other antioxidants. Furthermore,
curcumin is a bifunctional antioxidant and exerts both
direct and indirect antioxidant roles by scavenging
reactive oxygen species and inducing the expression of
antioxidant/detoxifying enzymes and scavengers such as
superoxide dismutase, catalase, glutathione peroxidase,
and heme oxygenase 1 in a nuclear factor E2-related factor
2 (Nrf2)-dependent pathway, respectively.%40]

Finally, evidence shows that the gut-brain axis may
impact on migraine despite the mechanism explaining this
interaction is not entirely clear. It can be hypothesized that
supplementation with curcumin could lead to improvements
in migraine associated features through beneficial effects on
gut microbiota.[*!4

This study has several strength points, including its
randomized, double-blind placebo-controlled design; the
measurement of CGRP levels as a novel biomarker in
migraine management; and being one of the first attempts
to examine the effects of curcumin supplementation as an
stand-alone intervention for migraine therapy in humans.™?!

The study had some limitations that warrant more
consideration. The most important limitations warrants
its relatively short duration of study and also its small
sample size. Another limitation was lack of controlling
for dietary curcumin intake during the study. However,
curcumin absorption from the gastrointestinal tract with
normal dosage from capsules, tablets, and powders are
very low due to its water insolubility. Finally, the absence
of biochemical measures to evaluate participant adherence
should be considered when interpreting the results.

Conclusions

Totally, it seems that curcumin might be considered as a
complementary medicine for migraine patients. Further
research is needed to extend the application and to understand
the related mechanisms using the standard end points currently
accepted in efficacy trials including having no headache
pain and a demonstrated effect on the most bothersome
migraine-associated symptom (self-reported) observed within
at 2 hours post supplementation with curcumin.

This study was approved by School of Nutrition and Food
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