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ABSTRACT

(© 2018 The Authors. This is an open access . . . o
article under the CC-By-NC license. . Background: Sodium valproate is recommended as a first-line drug to prevent migraine attacks,

and sodae is an herbal medicine.
Objectives: Sodium valproate and herbal sodae were compared for effectiveness and side effects.

Materials & Methods: A two-center, randomized, double-blind clinical trial included migraine
patients from Kermanshah and Hamadan cities into two groups: Sodae herbal recipients and
valproate (200 mg) recipients, for 3 months. A numerical rating scale (NRS) scale was used to
measure residual pain at the end of each month of treatment. Also, a researcher-made form and the
headache impact test (HIT-6) questionnaire were used. Side effects reported by the patients were
collected, and liver function tests and complete blood cell count tests were conducted.

Results: A total of 70 migraine patients were evaluated: 33 patients (47%) in the soda group and 37

patients (53%) in the valproate group. The NRS scores in both groups decreased constantly, with no

significant difference (P=0.303). Also, HIT-6 scores were constantly reduced in both groups with

no significant difference (P>0.05). More side effects are significantly (P=0.043) reported in the

L. valproate group (54.05%) than in the sodae group (30.30%). The most common side effect in the
Article info: valproate group was drowsiness (13.5%), while among the sodae group, it was diarrhea (15.1%).
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* Regarding headache improvement and headache impact test (HIT-6) scores, sodae and valproate were similar.

* Valproate had significantly more side effects than sodae.

* Sodae and valproate did not affect laboratory parameters significantly.

* Sodae is a suitable herbal medicine for migraine prevention.

Introduction

s a primary headache disorder with signifi-
cant pain, migraine is listed by the World
Health Organization (WHO) among the
20 debilitating diseases [1, 2]. A migraine
headache is characterized by moderate to
severe throbbing pain, usually occurring on one side of the
head, which is often accompanied by nausea, vomiting,
photophobia, and phonophobia, all of which are usually
aggravated by physical activity, according to the Interna-
tional Headache Society [3]. In Iran, migraine prevalence
is estimated to be 14%, which is similar to or even higher
than all over the world [4]. Migraine prevalence rates in
Iran are 12.5% for women and 8.4% for men [5, 6]. The
antiepileptic drug sodium valproate has been recommend-
ed as the first line of treatment for preventing migraine
attacks since 1970 [7]. Sodium valproate is an effective
migraine prevention treatment in many studies [8-12]. The
effectiveness of sodium valproate in reducing migraine
attack frequency, intensity, and maximum pain levels has
been proven in numerous studies [9, 12]. Still, side effects
such as fatigue, dizziness, nausea, tremors, and weight gain
have led to poor compliance with the treatment [13, 14].
There have been reports of drowsiness, increased appetite,
weight gain, insomnia, and dizziness associated with so-
dium valproate use [15-18]. Various studies investigated
the use of herbal drugs in migraine prevention in addition
to chemical medications [19-22]. In recent years, herbal
medicines have been proposed as a promising strategy for
the prevention and treatment of migraine with analgesic ac-
tivity and minor side effects [23]. Plants such as feverfew
(Tanacetum parthenium), butterbur (Petasites hybridus),
marijuana (Cannabis spp.), Saint John’s Wort (Hypericum
perforatum), and the Damask rose (Rosat+Damascena)
have acceptable mechanisms of action and evidence for the
treating migraine. Because of the widespread use of and
the high tendency to use traditional medicinal plants, more
extensive research should be designed in several areas of
pharmacy and pharmacology of medicinal plants to gain
proper information for pharmaceutical industries [24].

One of the herbal medicines in the treatment of mi-
graine is the sodae, made by the Booali Daroo pharma-
ceutical company. The main components of this product
with their scientific names are Turpethum, Commiphora
Mukul, Rheum Officinale, and Terminalia Chebul, and
the common names of these components are Indian jalap,
Bdellium, Rhubarb, and Chebulic myrobalan. The sodae
capsule has laxative effects, which cleanse the body and
digestive tract of additives and toxins and create a lighter
feeling in the head.

There was a clinical trial in Kermanshah City, Iran, in
2020 comparing sodae herbal capsule and placebo, and the
results indicated a 65% recovery rate in the herbal medi-
cine group and a 44% recovery rate in the placebo group,
and the headache herbal medicine was recommended as a
migraine prevention medicine [25]. Although no serious
side effects were reported in this study, diarrhea and stom-
achache were the most common side effects. It seems nec-
essary to examine this drug more closely regarding side ef-
fects and compare it with other migraine prevention drugs.
Since no other study has been conducted, we embarked on
comparing sodium valproate and sodae herbal headache
medicine for their effectiveness and side effects.

Materials and Methods
Study design and research community

A randomized, double-blind, two-center clinical trial
was conducted in Kermanshah and Hamadan cities,
Iran, between December 2021 and July 2022. A co-
investigator explained the study’s purpose to patients
with episodic migraines who met the inclusion and ex-
clusion criteria. A total of 96 migraine patients without
aura participated in the study. The inclusion criteria for
participants included those aged 18 to 65, more than 3 at-
tacks per month in the past three months, migraine onset
one year before the study, and migraine onset before 50.
Non-entry criteria included not taking sodium valproate,
risk factors for heart diseases (endothelial dysfunction),
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cardiac conduction disorders, headache between both
migraine attacks that cannot be distinguished from the
attacks, chronic tension headaches, or other headaches
that occur more than 15 days a month, pregnancy and
breastfeeding, history of asthma, a major psychiatric ill-
ness, alcoholism, and other illicit drug dependence. The
exclusion criteria included not answering the phone or
not accurately adhering to the treatment method.

Patients were divided into two groups of sodae and
valproate using the quadruple random block method.
After randomly numbering the headache and valpro-
ate packages, each individual was coded with the drug
package number. The allocation of people to groups
was blind to patients and doctors. There was a 3-month
treatment period. A total of 96 patients were treated with
medicine in this study, but 20 were excluded due to not
answering the phone or not accurately adhering to the
treatment method. A total of 76 people were enrolled in
the study. Six patients had been in the study for less than
3 months and had not completed the headache impact
test (HIT-6) questionnaire, so they were excluded too.

Study intervention

Booali Daroo Pharmaceutical Company developed
the sodae capsule based on Iranian traditional medicine
methods to treat migraine headaches. Sodium valproate
200 mg capsules were purchased from the manufactur-
er’s pharmaceutical company and packed in the same
packages as sodae. In one group, routine medication was
administered with sodae capsules; routine medicine with
200 mg of sodium valproate capsules in the other. The
instructions were as follows: Take one sodae capsule or
valproate each night before bedtime with warm water.

Data collection tools and methods

Researchers used a questionnaire to collect data on
demographic characteristics, medical history, migraine
attack status, and the HIT-6 questionnaire to assess
headaches’ impact on patient’s lives. During the study,
a co-researcher called patients to monitor drug use and
record side effects and effectiveness. The HIT-6 ques-
tionnaire was completed every month. This question-
naire contains 6 questions with 5-option items: “Never”
(6 points), “rarely” (8 points), “sometimes” (10 points),
“often” (11 points), and “always” (13 points). The HIT-6
score is the sum of the scores of the options selected by
the patients.

aspian Journal of
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A numerical rating scale (NRS) (pain scale) was used
to measure residual pain at the end of each month of
treatment. The person rates their pain using a scale of 0
to 10. Zero means no pain, and 10 means the worst pain.
To check the side effects, in addition to the side effects
reported by the patients during the treatment, once at the
beginning of the study and once after three months, liver
function tests and complete blood cell count tests were
performed for the patients.

Written informed consent was obtained from the pa-
tients to enter the study. Also, the use of routine drugs
was not prohibited for patients.

Data analysis

The normality of the study variables was checked using
the Kolmogorov-Smirnov test. In two groups of sodae
and valproate, qualitative variables were compared using
the chi-square test. In non-normal data, for quantitative
variables, the Wilcoxon test was used to compare before
and after in each group, and the Mann-Whitney test was
used to compare two groups. In normal data, for quanti-
tative variables, a paired t-test was used to compare be-
fore and after in each group, and an independent t-test
was used to compare the two groups. The trend of HIT-
6 score changes was investigated by repeated measures
analysis for non-normal variables and the Friedman test.
Data analysis was done using SPSS software, version 25.

Results

In this study, 70 migraine patients were evaluated, in-
cluding 56 women (80%) and 14 men (20%). The sodae
group consisted of 33 participants (47%), while the val-
proate group consisted of 37 participants (53%). For the
sodae group, the Mean+SD age and duration of the dis-
ease were 40.77(11.2) and 7.27(8.9) years, and for the
valproate group, it was 40.48(12.2) and 9.62(8.7) years,
respectively. Demographic characteristics did not differ
significantly between the sodae and valproate (Table 1).

The number, duration, and intensity of migraine at-
tacks decreased significantly in both groups. At the end
of the study, 25 people (75.8%) in the sodae group and
27(73%) in the valproate group reported an improve-
ment of more than 70% in headaches and reduced the
use of painkillers.

In both the sodae and valproate groups, the NRS scale
showed that the pain level decreased consistently so
that the NRS over months 1, 2, and 3 of treatment in the
valproate group were 3.55, 2.57, and 2.14, respectively,
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Table 1. Comparing the demographic characteristics in two groups at the beginning of the study in migraine patients (n=70)

No. (%)
Variables P
Sodae Valproate

Female 29(87.9) 27(73.0)

Sex 0.135"
Male 4(12.1) 10(27.0)
<40 15(51.7) 14(40.0)

Age (v) 0.348'
>40 14(48.3) 21(60.0)
Single 4(12.5) 7(19.4)

Marital status 0.438"
Married 28(87.5) 29(80.6)
<Diploma 12(38.7) 14(40.0)

Education Diploma 14(45.2) 13(37.1) 0.725"
College 5(16.1) 8(22.9)

Yes 9(30.0) 14(42.4) 0.306'

Use of routine drugs for migraine

No 21(70.0) 19(57.6)
16(55.2) 11(31.4)

Duration of disease (y) 0.068"
13(44.8) 24(68.6)

"The chi-square test, significance level as 0.05.

and in the sodae group were 3.08, 2.53, and 2.14, respec-
tively. There was no significant difference between the
sodae and valproate groups (P=0.303). In both groups,
the score of HIT-6 on patients’ lives was continuously
decreasing significantly (P<0.001), and it had a simi-
lar trend in the two groups (Figure 1). According to the
Friedman test, the average score of HIT-6 decreased sig-
nificantly in both groups (P <0.001) (Table 2).

@CINS

The Mann-Whitney test showed no significant differ-
ence in the HIT-6 score reduction in the two groups. (P
for the first, second, and third months were 0.257, 0.713,
0.499, respectively)

Twenty people (54.05%) reported at least one side ef-
fect in the valproate group and 10 (30.30%) in the sodae
group. Valproate patients reported significantly more
side effects than the sodae patients (P=0.043).

Table 2. Changes in HIT-6 scores in the groups of migraine patients (n=70)

Sodae Valproate
Calculation time P
MeantSD Median (IQR) MeanzSD Median (IQR)

Baseline 64.47+7.6 65.0(6.5) 61.97+7.9 64.0(13.0) 0.310°
After 1 month 18.75+11.4 16.7(15.4) 21.05+9.4 18.9(12.6) 0.257"
After 2 months 15.2047.8 14.4(8.0) 16.02+9.0 13.9(9.8) 0.713"
After 3 months 11.994+8.4 10.2(11.4) 13.94+10.3 12.6(11.8) 0.499"

P <0.001" <0.001™

"The Mann-Whitney U test, significance level: 0.05.

"The Friedman test, significance level: 0.05.
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Figure 1. Changes in HIT-6 scores in the sodae and valproate groups

In the valproate group, the most common side ef-
fects were drowsiness and boredom in 5 (13.5%) and 4
(10.8%) people, respectively, while in the sodae group,
diarrhea and stomach pain were the most common side
effects in 5 (15.1%) and 3 (9.1%) people (Table 3).

According to the paired t-test and Wilcoxon test, nei-
ther the sodae nor valproate groups’ average labora-
tory parameters changed significantly (P>0.05) after the
study compared to before the study. Neither at the begin-

T T T
After 1 month After 2 month After 3 month

ning of the research nor at the end, the independent t-
test or Mann-Whitney test revealed significant (P>0.05)
differences between the sodae and valproate groups in
terms of mean laboratory parameters (Table 4).

Discussion
The efficacy and side effects of sodium valproate and

sodae herbal capsules were compared in this study. In this
3-month study, 25 people (75.8%) in the sodae group and

Table 3. Patients reported side effects in sodae and valproate groups in migraine patients (n=70)

No. (%)
Complication
Sodae (n=33) Valproate (n=37)
Drowsiness 5(13.5)
Boredom 4(10.8)
Insomnia 2(5.4)
Temporary numbness 1(3.0) 3(8.1)
Snoring 2(5.4)
Hot flashes 1(2.7)
Diarrhea 5(15.1) 1(2.7)
Stomach pain 3(9.1) -
Skin reaction 1(2.7)
Getting angry 1(2.7)
Total 10(30.3) 20(54.1)

Sodae and Sodium Valproate in Migraine. Caspian J Neurol Sci. 2023; 9(4):220-228
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Table 4. Comparing laboratory parameters before and after the intervention in two groups of migraine patients (n=70)

Parameters Groups Before After P
Sodae 18.25+3.9 24.1248.2 0.103"
AST
Valproate 19.30+8.3 19.90+£10.6 0.819"
P 0.748 0.368
Sodae 16.50+3.2 20.75%8.1 0.233"
ALT
Valproate 18.60+9.8 20.40+14.5 0.594™
p 0.897 0.460
Sodae 195.28+32.8 211.14+79.72 0.482"
ALP
Valproate 234.33+120.9 223.77499.1 0.375"
P 0.292 0.788
Sodae 7943.75+4285.3 7513.75+£3191.7 0.735
WBC
Valproate 6918.40+2439.6 7257.50+£1983.2 0.834"
P 0.531 0.850
Sodae 4695.00+258.5 4713.75%+632.1 0.915
RBC
Valproate 4927.0+£360.9 4880.0+424.1 0.682"
P 0.146 0.529
Sodae 12.97+0.9 12.73+1.0 0.566"
Hb
Valproate 13.96+1.7 13.59+1.4 0.309"
P 0.162 0.186
Sodae 38.74+2.4 38.46+3.35 0.817
Hct
Valproate 41.334+4.1 40.53+3.9 0.342"
P 0.135 0.260
Sodae 82.67+6.1 82.17+6.8 0.484™
MCV
Valproate 82.25+10.2 81.34+11.7 0.139™
P 0.573 0.673
Sodae 27.72%2.9 27.24+2.8 0.310°
MCH
Valproate 28.47+3.8 28.10+4.1 0.420"
P 0.656 0.628
Sodae 33.51+1.8 33.13+1.2 0.606"
MCHC
Valproate 33.72+1.5 33.51+1.6 0.578"
P 0.791 0.607
Sodae 253.71+73.3 264.42+57.5 0.621°
Platelets
Valproate 249.60+54.9 237.55166.9 0.155

Sodae and Sodium Valproate in Migraine. Caspian J Neurol Sci. 2023; 9(4):220-228
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Parameters Groups Before After P
P 0.412
Sodae 14.53+2.4 16.50+1.3 0.593™
PDW
Valproate 14.42+2.8 16.12+0.5 0.593™
P 0.690
@CINS

"The paired t-test, significance level: 0.05. “The Wilcoxon test, significance level: 0.05.” The independent samples t-test, signifi-
cance level: 0.05. ""The Mann-Whitney U test, significance level: 0.05.

Abbreviations: AST: Aspartate aminotransferase; ALT: Alanine aminotransferase; ALP: Alkaline phosphatase; WBC: White
blood cell count; RBC: Red blood cell count; Hb: Hemoglobin; Het: Hematocrit; MCV: Mean corpuscular volume; MCH: Mean
corpuscular hemoglobin; MCHC: Mean corpuscular hemoglobin concentration; PDW: Platelet cell distribution width.

27(73%) in the valproate group reported an overall im-
provement in headaches of more than 70% and a reduc-
tion in painkiller use. Sodae and valproate groups did not
differ significantly in terms of headache improvement.
HIT-6 scores decreased over time in both groups and had
a similar trend. The side effects reported by patients in the
valproate group (54.05%) were significantly higher than
in the sodae group (30.30%). Drowsiness was the most
common complication in the valproate group (13.5%),
and diarrhea was the most common complication in
the sodae group (15.1%). In both sodae and valproate
groups, liver enzymes and blood count did not signifi-
cantly change after the study compared to before.

Various studies have demonstrated sodium valproate’s
effectiveness in improving migraine attacks, consistent
with the current study’s findings [26-28]. Also, multiple
studies have proven the effectiveness of different me-
dicinal plants in treating headaches [21]. According to
Dakhale et al.’s [10] study, sodium valproate significant-
ly reduces migraine headache frequency, intensity, and
duration. According to Mohammadtaheri et al.’s study,
peppermint plant extract (menthol) combined with pre-
ventive drugs significantly reduces migraine attacks’ in-
tensity, duration, and frequency [19]. Using traditional
Japanese medicines (goshuyuto and chotosan), Hibino
et al. reported that goshuyuto can significantly reduce
migraines with aura by preventing excess platelet accu-
mulation [20]. Goshuyuto is a mixture of four medicinal
herbs: Zizyphi fructus, evodiae fructus, ginseng radix,
and zingiberis rhizoma. Similarly, chotosan is manu-
factured from a mix of 11 medicinal herbs: Gypsum
fibrosum, uncariae uncis cum ramulus, aurantii nobilis
pericarpium, pinelliae tuber, ophiopogonis tuber, hoel-
en, ginseng radix, saposhnikoviae radix, chrysanthemi
flos, glycyrrhizae radix, and zingiberis rhizoma. In this
study, the most common complications reported in the

sodae group were diarrhea and stomachache, reported by
5(15.1%) and 3(9.1%) people, respectively. According
to Rezaei et al., who compared the effectiveness of sodae
and placebo on migraine headaches, no significant dif-
ference (P=0.486) was found in side effects between the
two groups. However, more people in the sodae group
had diarrhea or stomach pain than in the placebo group
(14% vs. 10%) [25]. In some people, diarrhea can occur
because the sodae capsule cleanses the body and diges-
tive system of additives and toxins. The patients in the
valproate group reported significantly more side effects
than those in the sodae group in the present study. Oth-
er studies have reported various side effects of sodium
valproate in migraine patients, including drowsiness,
appetite increase, weight gain, insomnia, and dizziness
[15-18].

According to Dakhale et al. [10], 10 migraine patients
(33.33%) reported one or more side effects receiving so-
dium valproate. According to the current study, 20 mi-
graine patients (54.05%) treated with sodium valproate
reported one or more side effects. In the present study,
more participants experienced at least one side effect
than in the study mentioned above. This difference may
be caused because one of the co-researchers talked to the
patients on the phone regularly to monitor the drug use
and record its effectiveness and side effects. Still, in the
Dakhale study, patients were evaluated at weeks 0 and
4, 8, and 12, and some side effects might be forgotten
and not recorded until the re-evaluation of the patient 1
month later.

In both the sodae and valproate groups, liver enzymes
and blood count did not significantly change after the study
compared to before. Sodium valproate has been shown to
influence laboratory parameters in studies [29, 30]

Sodae and Sodium Valproate in Migraine. Caspian J Neurol Sci. 2023; 9(4):220-228
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Conclusion

After 3 months of the study, more than 75% of the pa-
tients in the sodae and valproate groups reported more
than 70% improvement in their headache and decreased
painkiller use. The effectiveness of sodae and valpro-
ate was not significantly different. HIT-6 scores in both
groups significantly reduced over time, and the decreas-
es in HIT-6 scores were not significantly different be-
tween sodae and valproate. The side effects reported by
patients in the valproate group were significantly higher
than those reported by those in the sodae group. The
most common side effect of valproate was drowsiness,
while diarrhea was the most common side effect in the
sodae group. Also, neither the sodae nor the valproate
group showed significantly different laboratory param-
eters after the study. Liver enzyme tests and blood counts
did not differ significantly between the valproate and so-
dae groups. With these descriptions, sodae is a suitable
herbal medicine for preventing and controlling migraine
attacks and can be used in migraine prophylaxis.
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