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Abstract

Background: Migraine is one of the most common and debilitating neurological problems. Although numerous preventive drugs are
used to treat migraine, their complications are unavoidable. Application of herbal medicine, especially well-known medicinal plants,
to treatment of chronic diseases, like migraine, could be effective. Coriandrum sativum L. (C. sativum) fruit is one of the most commonly
prescribed herbs in Persian medicine, which has been used to treat headache.

Objectives: This study was designed to evaluate the effects of C. sativum syrup on duration, severity and frequency of migraine.

Patients and Methods: A total of 68 migraineurs, who had the eligibility criteria, according to international headache society diagnostic
criteria, were randomly assigned to intervention group (n =34) or control group (n =34). In addition to 500 mg of sodium valproate per
day, in intervention group, they received 15 mL of Coriander fruit syrup and 15 mL of placebo syrup, in control group, three times a day,
during a month. The subjects were followed for clinical efficacy at weeks 1, 2,3 and 4. The number of migraine attacks per week, as well as
the duration and severity of attacks, were evaluated.

Results: Of 68 patients randomized, 66 were included in analysis. The generalized estimating equations analysis showed that the
Coriander fruit syrup decreased duration, severity and frequency of migraine, in the intervention group (P < 0.001). To be more precise,
the mean migraine duration, severity and frequency, in the intervention group, were 5.7 hours, 3.65 units and about 50% less than control
group, respectively.

Conclusions: Results of this study showed that C. sativum fruit is efficient in reduction of the duration and frequency of migraine attacks
and in diminishing pain degree.
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1. Background

Migraine is a chronic and debilitating neurological disor-
der, with a significant burden on the migraineurs and the
society (1). It is the third most common disorder, as well as
the seventh highest specific reason of disability, through-
out the world (2). Prevalence rate of migraine is various,
in different studies (3), and is estimated between 10 to 33%
in women and five to 13.3% in men (4-7). Also, the intensity
of pain, in approximately 90% of patients, is moderate to
severe (8). Numerous preventive treatments are used to re-
duce the frequency and severity of pain. Although tricyclic
antidepressants, anticonvulsants and beta-blockers are
used widely (9, 10), their complications like constipation
(11), tremor, weight gain (12), depression and orthostatic
hypotension (13) are unavoidable and they are the main dif-
ficulties in preventive treatment of migraine (14).

The world health organization has been encouraging
countries to employ the traditional medicine, in unre-
solved diseases (15). Therefore, there is a rising propensity
toward application of herbal medicine, in chronic diseas-
es (16). In the Persian medicine, treatment of neurologi-
cal disorders, like headache, has been described in detail
and medicinal plants have been applied to treatment
of headache (17). Coriander [Coriandrum sativum L. (C.
sativum)] fruit is one of the most commonly prescribed
herbs in Persian medicine, which has been used to treat
headache (18), despite curing other diseases, like anxiety
and insomnia (19-21).

C. sativum is a species belonging to the Apiaceae (Um-
belliferae) family, whose habitat is the Middle Eastern
and Mediterranean regions (22). It is an annual herb,
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with small spherical fruits (23). Several of its proven ef-
fects are antianxiety (19), antioxidant (24) and antibac-
terial activities (25). Also, it has potential antitumor ef-
fects (26).

2. Objectives

Since there was no available clinical evidence, with re-
gard to its effect on migraine headache, in human, this
study was designed to evaluate the effect of Coriander
fruit on migraine.

3. Patients and Methods

3.1. Study Design

This study was designed as a prospective, two-arm, ran-
domized, triple-blind, placebo-controlled trial and used
a parallel design. Sixty-eight patients were randomly as-
signed into two groups of intervention (n =34) and con-
trol (n = 34). The study sample was calculated from the
formula suggested by Diggle et al. (27), for comparing a
continuous response between two parallel groups, in a
longitudinal study:

2 <Z%+Zﬁ>2>(02(1+(m—1)p)

) = -

With o = 0.05, f = 0.2 and m = 5 (number of measure-
ments for each person under study) and considering
the results of a pilot study, which led to p = 0.4 (process
correlation), d = 1.5 (least significant difference to be
detected for severity of pain) and o2 = 9 (process vari-
ance), at least a sample size of 33 was needed for each
study group. Randomization was achieved using the
random permuted blocks of size 4, in a ratio of 1:1. As a
triple blind style, the patients, physicians and data ana-
lyst were not aware of the treatment groups. Initially,
the protocol was approved by the ethics committee
of the Shahid Beheshti university of medical sciences
(approval number: 400/876). Furthermore, it was reg-
istered in the Iranian registry of clinical trials and re-
ceived the registration number: IRCT 2012122511876N1.
At first, subjects were informed about the aim of the
study, and, before recruiting, they signed an informed
consent form. In addition to 500 mg of sodium valpro-
ate per day, the patients received either 15 mL of corian-
der fruit syrup or 15 mL of placebo syrup, three times a
day, for a month, according to the code provided by the
department of traditional pharmacy in the Tehran uni-
versity of medical sciences, Tehran, Iran. The subjects
were followed at weeks 1, 2, 3 and 4. However, all sub-
jects were free to withdraw at any moment during the
intervention. The sealed codes were kept by the study
pharmacist and were not decoded until all the experi-
mental process of the last patient was completed and
statistical analysis was done.

3.2. Study Population

In general, of 135 patients with migraine, who referred
(from 14 January to 28 September, 2013) to the neurol-
ogy clinic of Shohadaye-Tajrish hospital, Tehran, Iran, 87
patients with inclusion criteria were considered and 48
persons were excluded. Among these 87 patients, 19 in-
dividuals refused participation and 68 individuals were
finally recruited, to this study. A neurologist examined all
the patients and assessed the inclusion and exclusion cri-
teria, based on the study protocol.

All patients were adults, aged 18 - 45 years old, who had
migraine according to the international headache soci-
ety diagnostic criteria, for at least 1 year, with at least four
attacks per month. They were evaluated by the Beck in-
ventory, in order to rule out depression. Also, pregnant
or lactating females were not allowed to attend. Patients
with serious concomitant medical problems and con-
current treatment (herbal and chemical medicine) were
not included in the study. Females, with a positive test
for pregnancy or the decision to become pregnant, were
excluded from the intervention. Other exclusion criteria
were serious medical problems, such as cardiac disease
or diabetes. Also, patients that had other headaches, like
secondary headache, daily and analgesic overuse head-
ache, with migraine, were excluded.

3.3. Plant Material

Dried C. sativum fruits were purchased from a local
herbal store, in Tehran bazaar, Iran, in 2012. They were au-
thenticated in the faculty of pharmacy, Tehran university
of medical sciences, Tehran, Iran. Afterwards, for future
reference, a voucher specimen (#PMP-308) was deposited
at the herbarium of the faculty of pharmacy, Tehran uni-
versity of medical sciences, Tehran, Iran. The dried C. sati-
vum fruits were used for extraction of total essential oil,
using a Clevenger-type apparatus and yielded 0.5 mL per-
cent (v/w) of dried fruits. Analysis of total essential oil, us-
ing gas chromatography (GC) and GC-mass spectrometry
(GC-MS) methods, showed several major component, as
linalool (82%), geraniol (6%), a-pinene (5%), B-pinene (3%)
and thymol (1.48%). Total evaporated ethanol extract of
C. sativum fruits was used for preparation of syrup, while
each 5 mL of syrup contained 100 mg evaporated ethanol
extract, in the base of sucrose pharmacopoeial syrup. The
placebo was prepared in the same appearance and pack-
aging, on pharmacopoeia syrup formula, without C. sa-
tivum fruits extract. Finally, the medication was supplied
in bottles of 250 mL, containing either drug or placebo.

3.4. Intervention

In addition to 500 mg/day sodium valproate, the par-
ticipants were given bottles of either coriander or pla-
cebo syrup. Dosage of syrup was 15 mL, three times a day,
monthly. To make sure of the compliance of patients,
they were asked to return the given bottles upon every
follow-up visit.
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3.5. Main Outcomes and Other Registered
Characteristics

Initially, the basic characteristics and demographic
information were registered for each patient. In addi-
tion, the baseline frequency, duration and severity of
migraine were recorded. To do this, the patients were
asked to express the frequency of attacks and mean dura-
tion of pain, in a week. All statements were added to the
patients’ files. Then, the mean severity of pain was evalu-
ated, by a ten-point visual analog scale (VAS). Eventually,
the patients were requested to write down the number of
their migraine attacks, per week, as well as the duration
and severity of each attack, separately. At the end of each
week, patients were referring to the neurology clinic to
report the requested items.

3.6. Statistical Analysis

For describing the data, the frequency distributions and
percent were reported for qualitative variables. In addi-
tion, quantitative variables were described using the mean
(and SD) or median (and interquartile range). In univariate
analyses, comparison of demographic characteristics and
baseline variables, of the patients in the two groups, were
performed by the chi-square test and independent samples
t-test (or Mann-Whitney test, for non-normal variables).
Moreover, the marginal models, with identity link function

for duration and severity, and log link, for frequency, as well
as the generalized estimating equations (GEE) approach,
were used to assess the effect of intervention on duration,
severity and frequency of migraine, during the time, ad-
justing for demographic characteristics and baseline vari-
ables of the patients. The SPSS software version 16.0 (SPSS
Inc. Chicago, IL, USA) was utilized for data analysis and P <
0.05 were considered statistically significant.

4.Results

Our study was started with 135 migraineurs and ended
with 33 patients, in the intervention group, and 33 patients,
in the control group. The subjects with uncompleted ther-
apy were equal, in both groups. The reason for dropping
out, in one of them, was due to pregnancy. Another partici-
pant was excluded from the study because of discontinua-
tion of sodium valproate, in the mid-intervention. Figure 1
shows the flowchart of the study. The mean + SD age of par-
ticipants was 32.06 * 7.37. Among them, 51 persons (77.3%)
were female and 15 persons (22.7%) were male. Table 1 com-
pares the characteristics of the subjects, in the two groups.
The descriptive statistics, for the outcome variables, repre-
sented a decreasing trend over time, with different slope
for two groups, especially regarding migraine severity.
Table 2 displays the trend of the outcome variables under
study, at different times.

[ Enrollment ]

Assessed for eligibility (n=135)

Excluded (n=67)

A 4

~ Not meeting inelusion criteria (n=48)
~ Refused to participate (n=19)

‘ Randomized (n=68) |

A [ Allocation ] v
Allocated to intervention (n=34) Allocated to intervention (n=34)
Received allocated intervention (n=34) Received allocated intervention (n=34)
" [ Follow-Up 1 -
Discontinued intervention (n=1) Discontinued intervention (n=1)
Discontinuation of sodium valproate Pregnancy
v [ Analysis ] v
Analysed (n=33) Analysed (n=33)

Figure 1. Flowchart of the Study
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Our modeling results, based on GEE analysis, revealed
that the duration, severity and frequency of migraine
were significantly different between intervention and
control groups (P < 0.001), adjusting for demographic
characteristics and baseline variables. To be more pre-
cise, the estimate of the group variable, for frequency
of migraine, in Table 3, can be interpreted using the Exp
(b) column. The Exp (b) = 0.509 tells us that the rate of
migraine attacks, in the intervention group, was about
half of this rate in the control group. Moreover, the ob-
tained estimate of -5.70 for group variable for duration
of pain demonstrated that the mean migraine headache
duration, in the intervention group, was 5.7 hours less

than in control group. Finally, according to the estima-
tion of the group variable (in the same table) for severity
of pain, the mean migraine severity, in the intervention
group, was about 3.65 units (based on VAS scale) less
than the control group.

There was no report of the events leading to discontinu-
ation of study, or any experience of adverse effects. from
the intervention. Instead, several patients declared the
desired effects, such as increase of appetite in two per-
sons, sleep quality improvement, in one patient, and lack
of nausea, for six patients. Also, four patients had head-
ache (however, not the pulsating type), and two patients
got rid of constipation, after 2 weeks.

Table 1. Demographic Characteristics and Baseline Variables of the Patients in the Two Groups®

Variable Intervention Control P Value
Gender .769

Female 26(78.8) 25(75.8)

Male 7(21.2) 8(24.2)
Marital status 125

Single 9(27.3) 15 (45.5)

Married 24 (72.7) 18 (54.5)
Type of migraine 741

Without aura 27(81.8) 28 (84.8)

With aura 6(18.2) 5(15.2)
Age,y 33.09+7.50 31.03£7.20 259P
Baseline duration 24.0 (14.0)¢ 10.0 (18.0)¢ L0194
Baseline severity 8.42+117 6.63 +2.01 <.001P
Baseline frequency 3.0 (2.0)¢ 2(2.0)° 1494
4Data are presented as No. (%) or mean = SD.

From independent samples t-test.
CMedian (IQR).

From Mann-Whitney test.

Table 2. Descriptive Statistics for Trend of Outcomes During the Time in Two Groups?®
Time Intervention Group Control Group
Duration Severity Frequency Duration Severity Frequency

First week 8.03+0.85 5.09+1.72 1.79 £ 0.86 10.70 £7.88 5.60 £1.81 2.12+0.96
Second week 3.57+2.53 2.73£156 127+ 0.71 8.40+5.24 4.99+1.89 1.85+0.79
Third week 0.98 £1.27 0.80 +0.86 0.60 £ 0.55 6.84 +4.80 4.09+2.40 130+ 0.77
Fourth week 0.15+0.34 0.21+0.48 0.18+0.39 4.17+3.74 3.70 £2.53 1.03+0.73

dpata are presented as mean + SD.

Iran Red Crescent Med ]. 2016;18(1): 20759



Delavar Kasmaei H et al.

Table 3. Marginal Modeling (Generalized Estimating Equations Analysis) Analysis) Results for Evaluating the Effect of Treatment on

Frequency, Duration and Severity of Migraine*

Response Parameters b2 SE(b)P P Value Exp (b)¢
Frequency
Group (intervention/control) -0.675 0.68 <.001 0.509
Gender (female/male) 0.158 0.074 .034 1171
Type (without aura/with aura) 0.081 0.079 31 1.084
Marriage (single/married) -0.019 0.084 .824 0.981
Baseline frequency 0.389 0.028 <.001 1.476
Age 0.002 0.008 785 1.002
Onset 0.015 0.013 265 1.015
Time -0.376 0.032 <.001 0.687
Duration
Group (intervention/control) -5.70 0.72 <.001 NA
Gender (female/male) 0.988 0.81 225 NA
Type (without aura/with aura) -0.657 1.049 .531 NA
Marriage (single/married) -0.834 0.927 368 NA
Baseline duration 0.127 0.029 <.001 NA
Age -0.049 0.088 578 NA
Onset 0.181 0.172 293 NA
Time -2.390 0.258 <.001 NA
Severity
Group (intervention/control) 3.646 0.269 <.001 NA
Gender (female/male) 0.501 0.232 .031 NA
Type (without aura/with aura) -0.009 0.316 .978 NA
Marriage (single/married) 0.024 0.315 .940 NA
Baseline severity 0.697 0.027 <.001 NA
Age -0.028 0.028 309 NA
Onset 0.056 0.057 330 NA
Time -1.144 0.091 <.001 NA

ZAbbreviation: NA, not available.
3Estimate of the model parameter.

Standard error of the estimate.
CRate ratio.

5. Discussion

The aim of this trial was to evaluate the efficacy of C. sati-
vum on migraine headache. Therefore, concomitant con-
sumption of coriander syrup, with sodium valproate, in
the intervention group, was designed in comparison with
control group, who received sodium valproate and pla-
cebo syrup. Previous animal studies have already shown
analgesic and anti-inflammatory activity of C. sativum
fruits. Indeed, Pathan et al. demonstrated that injection
of 50 - 200 mg/kg of coriander fruit, in mice, has central
analgesic activity (28). In consistence with the previous
study, results of formalin test on mice, which is used in
neurogenic and inflammatory pain researches, indicated
that coriander extract has dose-dependent analgesic ef-
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fect and it can delay both neurogenic and inflammatory
phase of pain (29). Additionally, results of a study on mice
illustrated that linalool is effective in chronic pain, via
the inhibition of evoked inflammatory mediators (30).
In our study, several major components, which were ob-
tained from the analysis of coriander, were linalool (82%),
geranial (6%), a-pinene (5%), B-pinene (3%) and thymol
(1.48%). Also, linalool is one of the components of lamiac-
eae family and various investigations have confirmed the
analgesic and anti-inflammatory effects of several spe-
cies, belonging to this family. The study of Hajhashemi
et al. on mice and rats, demonstrated that the polyphe-
nolic fraction and essential oil of Lavandula angustifolia
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have significant analgesic activity; moreover, its essential
oil possesses anti-inflammatory effect (31). Since linalool
is the main component of coriander (22) and neurogen-
ic inflammation is one of the numerous mechanism,
which have been hypothesized to migraine (32, 33), per-
haps it can be concluded that influence of coriander on
migraine is secondary to linalool. Since the severity and
frequency of attacks were reduced significantly, in the in-
tervention group, compared with the control group, one
may be conclude that coriander syrup would be effective
in the prophylactic treatment of migraine. Therefore, we
suggest other trials for the evaluation of this aim.

Although this trial was unique in its field, with no
observed and recorded adverse events, its limitations
should be mentioned. Firstly, the subjects received syrup,
only for one month; therefore, we could not comment
on any long-term efficacy of coriander syrup. Also, the
patients were not followed-up after finishing the study,
and, therefore, the long-lasting effects are not clear to
us. Undoubtedly, the results of long-term studies, with a
larger sample size, would be more generalizable and ef-
ficient. Also, the follow-up period would specify durabil-
ity of drug effects. Finally, more assessments to identify
the mechanism involved in the decrease of pain are sug-
gested.

Overall, according to the findings of this investigation,
it can be concluded that C. sativum fruit has short-term
considerable effects on migraine, and it is efficient in re-
duction the duration and frequency of migraine attacks
and in diminishing pain degree, in a month. Therefore,
its use, as a medicine, to treat migraine, is very probable.
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