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Chronic migraine is a disabling and invasive neurological disorder associated with severe episodic and
recurrent headaches. To assess the effectiveness of apple-quince syrup on the frequency, severity and
duration of migraine headaches. This study was a prospective, randomized, double-blind, parallel-group,
controlled, trial between January 2015 and March 2016. Patients who had at least 2 migraine attacks
within 4 weeks were randomly assigned apple-quince syrup (n=31), or placebo (n=31). Patients were
asked to take the syrup (apple-quince or placebo) 10 ml TFD for 3 months after each meal (three times
a day) ، in a size equal to 10 grams for 3 months.. The frequency (per week), mean duration (hour) and
mean intensity (ten-point visual analog scale (VAS)) of headache attacks evaluated at baseline and
following 4 and 12 weeks of the intervention. VAS scores were signiﬁcantly lower in patients treated with
the apple-quince syrup compared with patients treated with placebo (Mean Difference:-2.57, 95%CI:3.49 to -1.66, P<0.001. Apple-quince syrup significantly made higher reduction compared to placebo
after 3 months of intervention (Mean Difference:-44.06, 95%CI:-66.80 to -21.32, P<0.001). The number
of migraine headache attacks per week in apple-quince group was significantly lower compared to
controls after 3 months of intervention (Mean Difference:-3.00, 95%CI:-4.20 to -1.79, P<0.001). Applequince syrup is a safe and effective intervention as a first-line abortive treatment for a population
migraine that frequently experience mild headache prior to the onset of moderate to severe headache.
Keywords: Migraine, Medicine, Traditional

INTRODUCTION
The headache is the seventh cause of referral
to the physician. It occurs in all age groups(Burch,
et al 2015). Headache lifetime risk is 95% for
women and 90% for me. Migraine is one of the
most common headaches.The prevalence of
migraine are 18.2% in women and 6.6% in men
aged 12 to 80 years(Buse, et al 2013). It occurs in

the second decade of life at first and 90% of
patients experience the first migraine attack by the
age of 40 years( Smitherman et al. 2013).
Typically, every migraine attack lasts about 4 to 7
hours and its severity is such that it affects
occupational and individual functions( Diener and
Dodick, 2016).
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The American Pain Society considers
migraine is the fifth most important vital sign and
controlling or relieving its pain by pharmaceutical
and non-pharmaceutical methods is one of the
important challenges in the therapeutic procedure(
Marmura et al.2015). Preventive treatments
include beta-blockers, anti-depressants and
anticonvulsants. The available evidence shows
the response to these treatments has been low
and the pain reduction is observed in about 50%
of patients so only two-thirds of patients
undergoing their drug therapy( Orr et al. 2016).
Due to incomplete effectiveness and the adverse
side effects of taking medications, the use of nonmedical methods for relieving pain has been
considered in new studies( Nahin et al.2016).
Non-medical approaches in terms of alternative or
complementary therapies, including herbal
therapy, temperament correction, therapeutic
touch, hypnotherapy, homeopathy, aromatherapy,
acupuncture, cupping, etc.( Clarke et al. 2015).
Herbal
therapy
is
the
most
popular
complementary therapeutic approach which is
more accepted and it has been used to treat
migraine in previous studies, (Holland and
Ashman, 2012).
Previously, in Iranian traditional medicine
(ITM), herbal medicine has been frequently used
to treat patients with migraine headaches( Gorji,
2003). One of the basic concepts in ITM is nature
or body balances in order to preserve or restore
the health of the body. It is a priority to treat the
disease and can be achieved by strengthening the
body(Mahdizadeh et al. 2015). According to
traditional Iranian medicine principles, scented
and
fragrant
medicines
are
considered
strengthening the psyche and organ, and also
lead to the survival of life. This principle is used in
the treatment of brain and nervous system
disorders, including headache. Iranian physicians
have also recommended the use of aromatic
herbs to strengthen the brain and treat
headaches(Zargaran et al.2016).
Cydonia oblonga M. is a medicinal plant of
family Rosaceae which is used to prevent or treat
several ailments, such as cancer, diabetes,
hepatitis, ulcer, respiratory and urinary infections,
etc( Sajid et al. 2015). Cydonia oblonga is
commonly known as quince and rich in useful
secondary metabolites, such as phenolics,
steroids, flavonoids, terpenoids, tannins, sugars,
organic acids and glycosides(Ashraf et al. 2016).
A wide range of pharmacological activities like
antioxidant,
antibacterial,
antifungal,
antiinflammatory, hepatoprotective, cardiovascular,

antidepressant,
antidiarrheal,
hypolipidemic,
diuretic and hypoglycemic have been ascribed to
various parts of C. oblonga( Al-Snafi, 2016). Apple
fruit with a scientific name of Malus domestica has
been also recognized strengthening brain and
effective in the treatment of headaches in ancient
Iranian sources of medicine( Gorji, 2003). The aim
of this study was to investigate the effect of syrup
of apple and quince syrup in improving the
frequency, severity and duration of migraine
headaches.
MATERIALS AND METHODS
The prospective, randomized, controlled trial
study was conducted in
Shahid Beheshti
University of Medical Sciences, Tehran, Iran,
between January 2015 and March 2016 in
accordance with Consolidated Standards of
Reporting Trials (CONSORT) guidelines(Turner et
al. 2012).The eligible patients with a clinical
diagnosis of migraine headache without aura were
selected according to 2nd Edition of the
International Headache Classification (ICHD2)(Mentz et al.2016). The participants were
selected according to the defined inclusion
criteria, including a history of migraine at least 1
year before study entry, at least 2 migraine
attacks within 4 weeks, aged 18 to 60 years old,
no current prophylactic treatment for migraine in
the past 3 months, no drug abuse in the past 6
months, pain refractory to preventive medications
and no underlying diseases. Exclusion criteria
included patients with secondary forms of
headache, alternative treatment to migraine pain
(e.g. acupuncture, massage, biofeedback), a
history of significant medical problems (diabetes
mellitus and chronic inflammatory disease), drug
abuse, abdominal surgery, pregnancy or planning
for a pregnancy during the study period, any
medical condition that, in the opinion of the
investigator, could confound the results of the
study. The study was conducted in accordance
with the principles outlined in the Good Clinical
Practice (GCP)( Malik et al.2015). The study
protocol was approved by the Ethics Committee of
Shahid
Beheshti
University
of
Medical
SciencesClinical Research Ethics Board, and
written informed consent was obtained from each
patient before any study-related tests do. The
study was registered in Iranian Registry of clinical
Trial (www.IRCT.ir) by the number of
IRCT2016071929002N1.
After written informed consent was obtained,
patients were randomized to two equal groups by
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sealed envelope assignment. A randomization
plan
was
developed
using
an
online
randomization
generator
(www.sealedenvelope.com).
Permuted-block
treatment allocation (ratio1:1) was used to assign
participants to each group. The size of blocks was
six. Allocation concealment was maintained by
sequentially numbered opaque sealed envelopes
until the patient was screened and approved for
inclusion. An external operator, who was not
involved in the selection and allocation of patients,
prepared, coded, and sealed opaque envelopes.
The staffs involved in study were blinded to the
allocation of patients. Moreover, due to the same
shape and size of apple-quince syrup and placebo
syrup containers and similarity in syrups
appearance, the patients were also blinded to the
drug allocations.
Intervention
Making apple-quince syrup
The drug was developed at the Center for
Traditional Medicine and Medical Mentors Materia
Medika Research center. Apples and quinces
required were bought from market. The fruits were
washed and disinfected with D7 nanosile
infectious agent. Cores and corrupted parts were
separated. Their extract juice was taken. Equally
extracts juices of apples and quinces were mixed
together and passed through the filter. It was
boiled in gentle heat to reach the syrup
consistency (Equivalent to one seventh volume).
Methyl Paraben 0.08% and Propyl Paraben
0.02% were dissolved in hot water and added to
the product. Then, the syrup was packaged in
matte glasses. The amount of total phenolic
compounds in the syrup was measured. Microbial
control tests were performed on the product.
Making placebo syrup
Placebo syrup was also produced using
glycerin 10%, caramel color in 1 milligram per
milliliter and Methyl Parapen% 0.08 and Propyl
Paraben 0.02% at the Center for Traditional
Medicine and Medical Mutations of Shahid
Beheshti University of Medical Sciences. The
placebo was packed in 250 ml matt glasses.
Microbial quality control tests were performed on
placebo. Microbiological control tests were
performed on apple-quince syrup and placebo
syrup according to the World Health Organization
(WHO) method.

Outcome measures
Initially, the basic characteristics and
demographic information were registered for two
groups. In addition, the baseline frequency,
duration and severity of migraine were recorded
and patients were asked to express the frequency
of migraine attacks and mean duration of pain per
a week. Then, the mean severity of pain was
evaluated by a ten-point VAS after one month and
after 3 months of intervention starting. Patients
receive their treatments and at the end of each
week, patients were referring to the neurology
clinic to report the requested items.
Sample size calculation
VAS score was considered as a primary
outcome for sample size calculation. The study
required the enrollment of 31 patients in each
group to have at least 80% power to detect mean
difference of 1.5 between two groups regard to
main outcome (with two-sided test and type 1
error of 5%).
Statistical method
For describing the data, the number and
percentage were reported for qualitative variables.
In addition, quantitative variables were described
using the mean (and SD). Comparability among
the 2 treatment groups was employed using
Student’s t-test and chi-squares test. VAS scores
1 and 3 months after intervention were considered
as main outcome and the effects of treatment
groups, time of recording and interaction of
treatments*times were evaluated using repeated
measures ANOVA. All analyses were done on the
intention-to-treat. All statistical analysis were done
using STATA package, version 13 and p-value of
< 0.05 was considered statistically significant.
RESULTS
Between Nov 2015 and March 2016, 114
subjects were considered eligible for the study.
After the application of exclusion criteria, 62
patients entered the study and were randomly
divided into two groups (n = 31in each arm):
apple-quince and placebo groups (Fig. 1). No
subjects were excluded from the analysis; no
dropout and missing data were recorded. At
baseline assessment, the two groups were similar
(Table 1).
Effect of apple-quince syrup on migraine
headache intensity
The differences in the VAS scores among the
2 groups at each time point are shown in Figure 2.
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The mean VAS scores have significantly
decreased in the apple-quince group from 6.52±
(3.74) at baseline to 4.62± (3.13) at month 1 and
3.48± (2.52) at month3, whereas in the placebo
group from 6.13± (2.42) at baseline to 5.72±
(2.35) at month 1 and 5.67± (2.28) at
month3(P<0.001).
After 3 month, VAS scores were signiﬁcantly
lower in patients treated with theapple-quince
syrup compared with women treated with placebo
(Mean Difference:-2.57, 95%CI:-3.49 to -1.66,
P<0.001)(Figure 1).
Effect of apple-quince syrup on duration of
migraine headache attacks
In regard to mean reduction duration of
migraine headache attacks, apple-quince syrup

significantly made higher reduction compared to
placebo after 3 months of intervention(Mean
Difference:-44.06, 95%CI:-66.80 to -21.32,
P<0.001)(Figure 3).
Effect of apple-quince syrup on frequency of
migraine headache attacks
Comparing frequency of migraine headache
attacks in two groups showed that the number of
migraine headache attacks per week in applequince group was significantly lower compared to
controls after 3 months of intervention(Mean
Difference:-3.00,
95%CI:-4.20
to
-1.79,
P<0.001)(Figure 4).

Table1: Comparison of baseline characteristics of subjects in treatment groups
Characteristics
Age
BMI
Gender
Male
Female
Duration of migraine (mean ± SD)

Apple-quince
syrup(n=31)
40.77 ±(10.37)
26.44±(5.22)

Placebo (n=31)

P-value

41.96± (9.80)
25.74 ±(3.44)

0.643
0.539

11 (35.5)
20 (64.5)
80.93(79.79)

16 (51.6)
15 (48.4)
61.35(27.82)

Visual Analogue Scale (VAS)

6.52± (3.74)

6.13 ±(2.42)

0.631

Frequency of migraine

10.25± (5.84)

9.19 ±(3.51)

0.389

0.200
0.205

Values given as mean ± SD (standard deviation), or number (percentage) unless otherwise indicated
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Assessed for eligibility
(n=120)

Excluded (n= 48)

Enrollment

Not meeting inclusion criteria
(n=15)

Randomized
(n=72)

Allocation
Allocated to Apple-quince syrup
(n=38)

Allocated to Placebo
(n=34)

Follow-Up
Lost to follow-up (n= 7)

Lost to follow-up (n=3)

Analysis
Analysed (n= 31)

Analysed (n=31)

Figure1: The flowchart of study inclusion, allocation and follow-up.
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Figure 2: VAS scores at various time points

Figure 3: Duration of migraine headache attacks at various time points

Figure 4: Frequency of migraine headache attacks at various time points
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DISCUSSION
This was the first trial on the effect of applequince syrup on the severity of pain (VAS score
after one month and after 3 months of
intervention) in patients with migraine headache.
The main findings of the study was beneficial
effect of apple-quince syrup on all parameters of
the migraine headache (frequency, severity and
duration of the attack), compared to placebo
syrup. Migraine is known as a common health
problem with a great impact on daily activities and
social functioning. Migraine attacks are usually
unilateral and severe pulmonary headaches that
last 4 to 72 hours. These headaches are usually
accompanied by vomiting and photophobia(
Marmura et al. 2015). Previous studies have
shown that more than 50% of migraine has a
genetic etiology, but other epigenetic mechanisms
are also suggested for the disease( Dodick and
Silberstein, 2006). The pathophysiology of this
common nerve-vascular disease has many
aspects and has not been fully understood yet.
The neuronal theory, peripheral and central
sensitivity, and the low levels of 5hydroxytryptamine (5-HT) in the central nervous
system lead to increase the incidence of migraine
attacks( Dodick et al. 2006). From possible
pathogenesis of the disease is neurogenic
meninges inflammation, which is due to rising
cytokines during migraine attacks(Olesen et
al.2009). Cytokines activate special neuronal
pathways for transmitting pain signals to
trigeminovascular system and vegetative nervous
system (VNS) nuclei. These conditions are
susceptible to disruption of the VNS function, and
ultimately lead to headaches(Fidan et al. 2006).
Some studies have shown that abnormal signaling
pathways of nitric oxide (NO) and its synthesis
may also be considered as an inflammatory factor
in the pathophysiology of the disease(Neri et al.
2015). Thus, three known pathogenesis of
migraine headache include dysfunctional nervous
structures, inflammatory condition and functional
alteration of the VNS(Olesen et al.2009). Many
healing therapies are based on relief and reduced
excitement of the central nervous system. Antiinflammatory therapies have also been introduced
as another treatment option( Affaitati et al. 2017).
Based on the recommendation of the American
Headache Association, a preventive treatment
should follow three main objectives: 1) Reduction
in frequency, severity and duration of headache.
2) Improvement of responsiveness to acute

attacks. 3) Improvement and increase in the
function and reduction in the patient's disability(
Marmura et al.2015). The results of previous
clinical trials on chemical drugs have frequently
reported adverse side effects. In several studies
done on propranolol, which is considered a
category of beta-blocker drugs, symptoms such
as decreased consciousness, excessive fatigue,
sleep disorders, nightmares, depression and
memory impairment have been observed( Linde
and Rossnagel, 2004).
Some studies have been conducted to identify
helpless and uncomplicated herbal medicines,
which has the therapeutic effect of chemical
drugs. Jafarpour et al. (2016) studied 90 patients
with migraine headaches. They divided patients
into three treatment groups of citron syrup,
propranolol and placebo. Thirteen patients
received 15 ml Citron Syrup 3 times a day for 4
weeks. In the two other therapeutic groups, the
same amount of placebo and 20 mg of
Propranolol tablet were used respectively. At the
end of the trial, compared to placebo, Citron
Syrup significantly reduced the severity of
migraine headaches (MD: 2.97; 95%CI: (2.07,
3.86]) vs. (MD: 0.83; 95%CI: (-0.027, 1.69]).
However, the severity of pain reduction in the
citron syrup treatment group was greater than the
propaneal group. However, no significant
difference was observed between the two groups
(MD: 2.97; 95% CI: (2.07, 3.86]) vs. (MD: 2.58;
95% CI: (1.59, 3.57]).
In another study, by Delvar Kasmaei et
al.(2016) in 2014, on 68 patients with migraine,
the effect of coriandrum sativum syrup on the
severity, duration and frequency of the disease
was examined. The mean duration, severity and
frequency of migraine headaches was significantly
lower in the treatment group by 50% than the
control group.
In crossover trial conducted in March 2007 to
March 2008 to evaluate the efficacy and safety of
menthol 10% solution in Namazi Hospital, Shiraz,
Iran, eligible participants were divided into 2
groups of 60 patients with 10% menthol and the
placebo group. The solution was rubbed on the
patient's forehead and tamper. In the menthol
group, 58.3% of patients and in the placebo group
17.2% of the patients recovered 2 hours after
rubbing the drug. After 24 hours, 33.3% of
patients in the menthol group and 12.1% of
patients in the placebo group reported
improvement. The researchers concluded that
menthol solution is safe and effective in treating
migraine(Borhani et al. 2018). In several studies
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focused on herbal remedies, all had achieved
favorable results (Jafarpour et al. 2016; Kasmaei
et al. 2016; Fu et al. 2012; Cady te al. 2011;
Borhani et al. 2008). In addition to herbal
remedies, other therapies for complementary
medicine have also been studied in previous
studies. In these studies, favorable results from
cupping, acupuncture and yoga have been
obtained for the treatment of the frequency,
severity and duration of migraine headaches (
Ahmadi et al. 2008; John et al. 2007; Li et al.
2009; Wang et al. 2011). According to Iranian
medicine
principles,
fragrant
medicines
strengthens the soul and organ, and also lead to
the survival of life. These are used in the
treatment of brain diseases and the nervous
system, including headaches( Abokrysha, 2009).
Cydonia Oblonga M., a medicinal plant of
family Rosaceae, is used to treat some ailments
such as cancer, diabetes, hepatitis, ulcer,
respiratory, and urinary infections, etc.( Etebari et
al. 2015). Quince or Cydoniao blonga is in useful
secondary metabolites such as phenolics,
steroids, flavonoids, terpenoids, tannins, sugars,
organicacids, and glycosides. Activities like
antioxidant,
antibacterial,
antifungal,
antiinflammatory, hepatoprotective, cardiovascular,
antidepressant,
antidiarrheal,
hypolipidemic,
diuretic, and hypoglycemic have been attributed to
C.oblonga( Silva et al.2004; Hamauzu et al.
2005).
Silva et al. performed qualitative and
quantitative research on quince fruit (pulp and
peel) collected from different regions of Portugal.
They evaluated their antioxidant potential using
DPPH assay. It was observed that phenolic
fractions
possessed
strong
free
radical
scavenging activity than that of organic acid
fractions and whole methanolic fractions( Papp et
al. 2013). Phenolic composition of fruit and its
antioxidant ability revealed clear evidence of its
medicinal importance. Papp et al. compared
phenolic profile and antioxidant potential of
Quince peel and fruit of 12 different cultivars and
drived that fruit is a rich source of phenolics with
strong antioxidant activity. The cultivars such as
“Champion,” “De Husi,” and “Konstantinapolyi”
were known best for scavenging free radicals. The
analysis of phenolic contents of aqueous alcoholic
extracts using Folin–Ciocalteu reagent depicted
appreciable amounts of phenolics (8.55mg GAE/g
FW) in fruit( Fattouch et al. 2007). It was observed
that peel has higher radical scavenging activity
than pulp( Fattouch et al. 2007). Anti-inflammatory
and anti-allergic role of Quince fruit peel phenolic

has been studied after aggravating inflammation
in
humanTHP-1cell
line
through
lipopolysaccharide (LPS). Quince fruit peel extract
significantly inhibited the release of inflammatory
mediators such as cytokines (TNF-a) and
interleukins
(IL-8)by inducing
release
of
Interleukin-10 and Interleukin-6frommast cells(
Essafi-Benkhadir et al. 2012). Apple (Malus
domestica Borkh.), which is a member of the
family Rosaceae, is one of the most frequently
consumed fruits in many regions worldwide. Apple
fruit has been identified as an excellent potential
source of carbohydrates, minerals, dietary fiber
and antioxidant phenolic( Veberic et al. 2005).
Recent studies reveal that consumption of
apple fruit and apple juice can give
antiproliferative, anticarcinogenic and antiinflammatory health benefits and is strongly
associated with lower incidence of lung cancer,
viral diseases and cardiovascular disorders. Apple
peel is also useful for its medicinal health
functions( Manzoor et al. 2012). Phenolic
compounds clean free radicals and inhibit their
production, stimulate the synthesis of antioxidant
enzymes
, and thus arrest oxidative stress resulting in
damage to the structural molecules of the body(
Cai et al. 2004).
According to the following reasons, applequince syrup can be a hypothesis for the
development of a natural medicine to treat
migraine. Nitric Oxide is a critical molecule may
be with migraine headaches. Migraine attacks and
pain is reducible by blockade of its synthesis(
Ashraf et al. 2016). NO is effective in stimulating
central sensitization. Then, NO synthase (NOS)
inhibition has an important role in treating
migraine(Neri et al. 2015). Phenolic compounds
inhibit NOS expression in activated macrophages
and prohibition of NO release and synthesis
occurs. Moreover, it can minimize inflammation at
the site of action and decrease migraine
pain(Costa et al. 2015). It seems that phenolic
compounds are associated with strong inhibitory
effect on endogenous prostaglandin E2 (PGE2)
levels in RAW 264.7 macrophages. It is a
selective COX-2 inhibitor and relieves antiinflammatory and pain relief effects( Antonova et
al. 2013). COX-2 inhibitors can blocked and
stopped the central neurons and the peripheral
meningeal nociceptors sensitizations. It may be
similar to NSAIDs, such as Naproxen and
Ibuprofen
without
their
adverse
GI
effects(Silberstein and strip, 2014; Li et al. 2017)
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CONCLUSION
Apple-quince syrup is a safe and effective
intervention as a first-line abortive treatment for
migraine patients that experience mild headache
prior to the onset of moderate to severe
headache. It appears to be well tolerated and has
no known contraindications with other acute
treatments for migraine.
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