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Background: Tension headache is the most common type of headache. Objective: The
purpose of this study was to investigate the effect of aerobic exercise and herbal capsules
on serotonin levels and headache indices in women suffering from chronic tension-type
headache (CTTH). Methods: In this practical study, 18 adult female patients with CTTH
were randomly divided into two equal groups: exercise and herbal capsule. Aerobic
training was performed three sessions a week, each session lasting 75 minutes for eight
week. The herbal capsule contained the hydro-alcoholic extract of Valeriana jatamansi
and Melissa officinalis. Each capsule contained 280 mg of these two herbs, which the
patients consumed three times a day. Serotonin levels, headache indices (intensity,
duration, and frequency of headache), anxiety, depression, use of synthetic drugs, and
aerobic capacity were evaluated at baseline and at the end of the study. Results: According
to the results within the group, in both groups there was a significant increase in serotonin,
aerobic capacity (only in the exercise group) and a significant decrease in anxiety,
depression, headache intensity, headache frequency, headache duration (only in the
exercise group) and the use of synthetic drugs. In the comparison between groups, a
significant difference was observed in the intensity and frequency of headache, use of
synthetic drugs, aerobic capacity and anxiety. Conclusion: Aerobic exercise and hydro-
alcoholic extract of Valeriana jatamansi and Melissa officinalis plants can be a suitable
treatment supplement for women suffering from CTTH but the effect of two plants was
better in improving headache.

1. Introduction

pressures [1]. Among its features, we can

Tension headaches are the most common type  mention its bilaterality, pressing nature and a
of primary headache disorders and are often quality without throbbing. Patients with chronic

caused by stress,

emotional and nervous tension-type headache (CTTH) have more than

Abbreviations: CTTH, Chronic tension-type headache; V. jatamansi, Valeriana jatamansi; M. officinalis, Melissa

officinalis

*Corresponding author: Z.Eskandari@raja.ac.ir

doi: 10.61186/jmp.22.86.62

Received 11 April 2023; Received in revised form 23 May 2023; Accepted 10 May 2023
© 2023. Open access. This article is distributed under the terms of the Creative Commons Attribution-NonCommercial
4.0 International License (https://creativecommons.org/licenses/by-nc/4.0/)



http://www.jmp.ir/
Z.Eskandari@raja.ac.ir
http://dx.doi.org/10.61186/jmp.22.86.62
http://dx.doi.org/10.61186/jmp.22.86.62
https://creativecommons.org/licenses/by-nc/4.0/

The effect of aerobic ...

15 headache days per month [2]. Researchers
mentioned the sensitivity of pericranial
myofascial tissues and central sensitivity
(increased excitability of neurons) as the cause of
CTTH [3]. Also, serotonin is one of the nerve
mediators whose increase in CTTH patients
helps to stop pain [4, 5]. In the study of
Karakulova (2014), the amount of serotonin in
CTTH patients was low and the amount of
anxiety and depression was high. He concluded
that there is an inverse relationship between
serotonin  concentration and anxiety and
depression [6]. Herbal medicines and aerobic
activity can be used as a supplement and even a
suitable alternative for the treatment and
prevention of headache due to less side effects
than synthetic medicines [7, 8].

The plants of Valeriana jatamansi (valerian)
and Melissa officinalis (or lemon balm) are
widely used and have no side effects [7]. In
several studies, their properties for treating sleep
disorders, stress, depression, anxiety, muscle
spasm, migraine and painful menstruation have
been mentioned. In the study of Gholamreza
Mirzaei et al (2013), consumption of valerian
capsules (350 mg) by migraine patients for 45
days and three times a day caused a significant
reduction in the number, length and intensity of
migraine attacks [9]. Muller and Klement (2006)
used the combination of these two plants to
reduce anxiety symptoms in children under 12
years old [10]. In some other studies, the
combination of these two plants reduced anxiety
and sleep disorders [11, 12].

In lIranian traditional medicine, the
combination of these two plants with other plants
is used as a decoction to reduce pain and
headache. It has been reported that valerenic
acid, valerenal, and valepotriate from valerian
extract derivatives can exert their sedative and
analgesic effects by acting on GABA, adenosine,
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and benzodiazepine receptors [13, 14]. Also, by
opening potassium channels and blocking
calcium channels, valerian causes muscle
relaxation and antispasmodic effects [15] and on
the other hand, by activating serotonin receptors,
it increases serotonin and as a result has anti-
anxiety and sleep-inducing effects
[16-18].

Research on the effect of Melissa officinalis
(M. officinalis) and the combination of these two
plants on serotonin has not been done, but the
anti-anxiety and calming properties of M.
officinalis have been confirmed and attributed to
the flavonoids in the plant, which strengthen this
inhibitory system in the brain through the GABA
mechanism [19]. Regarding the effect of V.
jatamansi and M. officinalis on CTTH
stimulating factors; stress, anxiety, depression,
fatigue, insomnia; [8] it seems that the
combination of these two herbs can help treat
headaches.

Aerobic activity is one of the non-
pharmacological methods whose effect on
tension headache has been investigated very
little. In several studies, aerobic exercise
improved headache status and attributed the
improvement to increased endogenous opioids
and serotonin and reduced anxiety and
depression induced by aerobic exercise [8, 20,
21]. Therefore, according to the few studies in
this field, the aim of this study is to investigate
the effect of herbal capsule (V. jatamansi and M.
officinalis and aerobic exercise as two
therapeutic methods on serotonin, headache
indicators, anxiety and depression in patients
with CTTH.

2. Materials and Methods

The present research is an applied study. 50
people announced their readiness to participate in
the research, which was done through
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advertisements in public places of Qazvin city,
including several sports clubs, several
universities, social networks and a clinic. Criteria
for entering the study include: signing the
consent form, diagnosis of chronic tension
headache according to IHS and ICHD guidelines,
women between 18-45 years old, chronic tension
headache with recurrence of at least 15 attacks
per month.

Exclusion criteria from the study include:
periodic headache that cannot be distinguished
from migraine and tension-type headache,
pregnant women and lactating women, use of
tension-type  headache preventive  drugs,
serotonergic drugs, antidepressants, and use of
sleep medications during the 12 weeks before the
study, secondary headaches, Injuries to the head
or neck in the last 2 years, occurrence of serious
suicidal thoughts, diseases and disabilities
limiting aerobic activity, smoking, Having
regular aerobic exercise more than once a week
during the 12 weeks before participating in the
study, patients with hypothyroidism
(M. officinalis has a negative effect on
hypothyroid patients).

Finally, 18 eligible people were selected and
randomly divided into two groups: 1- aerobic
training (n = 9) and 2- herbal capsules (n = 9).
Before entering the treatment phase, the subjects
completed the daily headache questionnaire
every day for a period of one month (baseline
phase) so that it’s content can be used as a basis
for comparing the effects of the two treatment
methods. At this stage, blood sampling and a
modified aerobic test (Balke) were taken. The
parameters evaluated in the research included
serum serotonin, aerobic capacity (Vo2max),
headache indices including headache frequency
(days/month), headache intensity, headache
duration, anxiety and depression at the baseline
level and at the end of the intervention phase. To
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evaluate serotonin, 5 ml of blood was taken from
the left brachial vein in the fasting state in the
follicular phase. Then the blood samples were
placed inside the centrifuge with 2000-3000 rpm
for 10 minutes. After separating the serum, the
samples were immediately stored at a
temperature below 24 °C. Blood samples were
analyzed by ELISA method and serotonin Kit
(with evaluation range of 25 ng/ml-600 ng/ml
and sensitivity of 12.2 ng/ml) with ZellBio brand
made in Germany under the supervision of a
laboratory specialist.

To complete the daily headache questionnaire,
the patients were instructed to complete it every
day and hand it over to the researcher at the end
of the study. This questionnaire measures the
intensity, duration and frequency of headache
attacks, the number of painkillers used (dose,
injection, nasal spray and suppository), the area
and type of pain, fear of light, fear of sound and
headache provoking factors.

A score of 1 to 10 was used to determine the
severity of headache attacks (score 1 for a very
mild headache attack that accompanies daily
activities and score 10 for a severe headache
attack that requires bed rest or leads to daily
inactivity) becomes). Repetition of attacks was
measured and calculated by calculating the total
number of days of headache during a certain
period and the average duration of headache by
calculating the total number of hours a person
had a headache during a period divided by the
repetition of attacks in the same period. Patients
completed the headache diary questionnaire
every day for 4 weeks of the baseline phase and
8 weeks of the intervention phase. Beck anxiety
and depression questionnaires were used to
measure anxiety and depression. Aerobic
capacity was also measured through the modified
Balke test on days when subjects did not have
headache.
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Ads in several sports clubs, several universities, a neurology clinic and social networks

4 K l *Registration of participants, clinical diagnosis, review of criteria
V\{ee - for entering and exiting the research, official consent form,
of basic phase completion of questionnaires, physical fitness test, blood

sampling

8 weeks of intervention phase

« Aerobic exercise group (n = 9)
*Herbal capsule group (h =9)

Fig. 1. Research process

2.1. Aerobic exercise

The patients who were in the exercise group did
aerobic exercise 3 times a week for 8 weeks under
the supervision of the researcher in the gym.
Aerobic exercise consisted of running, aerobic
exercises and various ball games. In the first week,
the exercise duration started with 45 minutes and in
the final weeks it reached 75 minutes. Exercise
intensity during training sessions averaged
between 50 and 85 % of maximum heart rate.
Subjects were instructed to perform the defined
activity at home, public gymnasium or parks
around their residence during their absence in some
sessions due to headache with the same intensity
and duration as aerobic exercise in the gym. Also,
videos of exercises similar to the movements
performed in the gym were sent to them through
virtual networks. Subjects who did not perform
aerobic exercises more than 3 times a month or did
not deliver the questionnaires were excluded from
the study.

2.2. Herbal capsule group

Patients in the herbal capsule group take 2
capsules daily in the first month; one number in
the day shift and one number in the night shift;
and in the second month, 3 numbers; two
capsules during the day and one during the night;
consumed. Subjects who did not consume the
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capsules regularly or at all and did not complete
the questionnaires were excluded from the study.

2.3. Preparation method of powdered extract

To prepare the extract, the root and rhizome of
the V. jatamansi plant and the leaves and
branches of the M. officinalis plant were
purchased from a reputable perfumer in Qazvin
city. Then they were identified and confirmed by
medicinal plant specialists. After confirming the
species of the plants, the extract process was
carried out in the Research Institute of Medicinal
Plants located in Karaj city. The steps of
extraction were as follows. The plants were
crushed and turned into powder by an electric
mill. The powder was passed through a 16 mesh
sieve and then the homogenized powder was
mixed with hydro-alcoholic solvent (70 %
ethanol and 30 % water).

The ratio of plant to solvent was chosen as 1
to 10, that is, 10 liters of solvent were used for
each kilogram of plant powder. The soaked
mixture was placed at 55 °C for 8 hours. The
extracted mixture was filtered. The solution
obtained from the filtration was transferred to a
rotary device to remove the excess solvent and
concentrate, and at a temperature of 50 °C, some
alcohol was separated from the extract and
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evaporated. But still about 15 % alcohol
remained in the extract. At the end, the
concentrated extract was made into a dried
powder by a spray dryer (Spray dryer machine
made in Iran, by rotating the atomizer disk
20000, 50 liters of evaporation per hour, nominal
capacity, inlet temperature 180 °C, outlet
temperature 75 °C). In fact, the spray dryer
atomizes the liquid (turning the material into
small particles), which causes more contact of
the hot air with the atomized droplets. Then the
hot air of the spray dryer removes their moisture

Haghani (2013) [10, 12].

7 s '\{
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and causes the liquid to dry quickly and turn it
into a solid powder. The extraction of two plants
was done separately but with the same recipe.
The extract powder was poured into 500 mg
capsules by a capsule filling machine (Manual
capsule filling machine made in Iran, for 500 mg
capsules). Each capsule contained 200 mg of
V. jatamansi extract, 80 mg of M. officinalis
extract and some maltodextrin as a filler. The
selected dose was exactly based on the studies of
Miller & Klement (2006) and Taavoni &

Fig. 2. Valeriana jatamansi plant

Fig. 4. Herbal capsule

Journal of Medicinal Plants
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2.4. Statistical Analysis

First, the characteristics of the subjects and
research data were summarized in a table using
descriptive statistics. The tests used in inferential
statistics included the Kolmogorov-Smirnov test
to determine the normality of the data, the paired-
sample t-test to examine intragroup comparisons
in each group, and the independent t-test to
compare two groups. Statistical calculations
were performed using SPSS software, version 19
at a significance level of P < 0.05.

Z. Eskandari & Gh. Mohammadi

3. Results

The results of the Kolmogorov-Smirnov test
indicated that the variables were normal. In Table
1, the descriptive characteristics of the subjects
and in Table 2, the values of the research
variables in the two groups of aerobic exercise
and herbal capsule are presented in the pre-test
and post-test stages. Also, the results of paired-
Sample and independent t-test are given.

Table 1. Characteristics of subjects in two groups of aerobic exercise and herbal capsule

Variable Aerobic exercise group Herbal capsule group
age (years) 32.80 £5.60 33.67 £6.49
height (cm) 163.60 £5.70 162.34 £ 4.20
weight (kg) 60.30 +5.22 64.86 + 6.68

Table 2. Paired-sample t-test and independent t-test for intragroup and intergroup comparison

_ Paired-sample t-test Ind(ipten;j ent
Variable Group Pretest Posttest -les
t p t p

Serotonin Aerobic Exercise ~ 162.88+11.28  199.66 £ 1059  -6.27 0.000 037 071
(ng/mh) Herbal capsule ~ 161.55+9.09  193.77+13.06 -7.28 0.000

 Headache Aerobic Exercise 6.53+0.81 3.48 +0.58 14.63 0.000 369 0.002
ntensity (1-10)  Herpal capsule 6.79+0.91 263+036 1321 0.000
Headache Aerobic Exercise 20+ 3.16 7.66 £ 3.17 6.81 0.000

frequency (day of 3.84 0.001
the month) Herbal capsule 20.33+£3.31 3.11+1.61 18.04 0.000
Headache Aerobic Exercise 8.88£1.90 7.22+1.98 3.53 0.008

duration -0.61 0.54
(hours/rep) Herbal capsule 9.55+2.12 7.77+1.85 2.23 0.05
Syntheticdrugs ~ Aerobic Exercise 8.44 +3.43 444 +2.06 7.23 0.000

used (Number 291 0.01
per month) Herbal capsule 8.66 + 3.87 2.22£0.97 6.34 0.000
Voomax Aerobic Exercise 30.85+1.52 37.16 £ 4.46 -4.74 0.001

(ml/kg/min) 379  0.002
Herbal capsule 30.76 £ 1.90 31.28+1.30 -1.24 0.25
Aerobic Exercise 18.55+5.63 11.33+£3.46 6.62 0.000

Anxiety (0-63) 4.03 0.001
Herbal capsule 18.33+5.19 6+1.93 7.84 0.000
Aerobic Exercise 19.22 £ 6.18 12 +3.12 5.65 0.000

Depression (0-63) 0.06 0.94
Herbal capsule 19+5.61 11.88 + 3.65 5.39 0.001

Journal of Medicinal Plants
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Paired-sample t-test was used to examine
intra-group differences from pre-test to post-test.
The research results showed that in the aerobic
training group, eight weeks of activity caused a
significant increase in  serotonin  levels
(P = 0.000) and Voomax (P = 0.001). Anxiety
level (P = 0.000), depression (ts = 5.65,
P = 0.000), headache intensity (P = 0.000),
number of headache days/headache frequency
(P =0.000), the duration of headache (P = 0.008),
the amount of synthetic drugs used (P = 0.000)
decreased significantly compared to the pre-test.
In the herbal capsule group, consumption of eight
of them caused a significant increase in serotonin
levels (P = 0.000). Voomax (P = 0.25) and
headache duration (P = 0.05) did not change, but
anxiety (P = 0.000), depression (P = 0.001),
headache intensity (P = 0.000), the number of
headache days/ headache frequency (P = 0.000),
the amount of synthetic drugs used (P = 0.000)
decreased significantly compared to the pre-test.
Independent t-test was used to compare between
groups. The results of the test showed that there
was no significant difference in the amount of
serotonin (P = 0.71), duration of headache
(P = 0.54) and depression (P = 0.94) between the
two groups. However, the variables of headache
intensity (P = 0.002), headache frequency
(P = 0.001), the amount of synthetic drugs
consumed (P = 0.01), and anxiety (P = 0.001) in
the herbal capsule group were significantly
reduced compared to the aerobic group. VO2max
increased more in aerobic exercise group
(P =0.002).

4. Discussion

The aim of the present study was to
investigate aerobic exercise and herbal capsules
on headache status, serotonin level, anxiety and
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depression and aerobic capacity in patients with
CTTH.

In the present study, aerobic exercise
increased blood serotonin, which is analogous
with the results of Valim et al (2013), Sharifi
et al (2018) [22, 23]. Researchers have attributed
the cause of the increase in serotonin due to
aerobic exercise due to the increase in plasma
free tryptophan; only about ten percent of
tryptophan in plasma is free, and the rest is bound
to albumin, and on the other hand, it is only free
tryptophan that can enter the brain. Aerobic
exercises increase free fatty acids in the blood,
and then there is a competition between fatty
acids and tryptophan amino acid for binding to
plasma albumin, which increases free tryptophan
in plasma. As a result, more tryptophan can enter
the brain, which is converted into serotonin in the
brain [24].

Unfortunately, there is little research on the
effect of aerobic exercise on serotonin levels in
people with headaches. In a theoretical
discussion, Darling (1991) acknowledged that
increasing serotonin levels due to aerobic
exercise helps improve migraine headaches [25].
Because serotonin has analgesic properties, so
that its decrease facilitates the pain process and
its increase causes pain reduction and cessation
[26, 27]. According to research, the level of
serotonin in people with CTTH is low. Anthony
and Lance (1989) and Karakulova et al (2014)
noted that the level of serum serotonin in people
with CTTH depends on the severity of pain,
depression and anxiety, and the increase of these
variables causes a decrease in serum serotonin
[6, 28].

On the other hand, the use of serotonergic
drugs in the prevention and treatment of
headache has side effects, and many patients
refuse to use serotonergic drugs due to their side

June 2023, Vol. 22, No. 86: 62-75
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effects. Therefore, aerobic exercises are a low-
cost and uncomplicated treatment method that
can help treat headaches by increasing serotonin.
In this study, blood samples were taken at the
follicular stage. Serotonin levels are changed by
estrogen (direct effect). In the early follicular
phase, due to the sharp drop in estrogen, the level
of serotonin is less fluctuating and more stable
[29]. Due to the different menstrual cycles of the
subjects, the duration of the blood sampling
procedure lasted two weeks. But serotonin levels
were still high a few days after the study was
completed, indicating adaptation. Serotonin
increased by 17 % in patients with CTTH.

In this study, consumption of herbal capsules
caused a significant increase in patients'
serotonin levels (20 %). The effect of the
combination of these two plants on serotonin has
not been investigated yet. However, the effect of
valerian on the amount of serotonin was
investigated in a number of studies conducted on
laboratory animals, which showed an increase in
the amount of serotonin in the brain [16-18].
Also, a number of researchers stated that M.
officinalis plays a role in improving depression
through increasing serotonin and other
neurotransmitters [30, 31].

One of the possible reasons for the increase in
serotonin caused by the consumption of this
herbal capsule can be their constituent
compounds. Also, the calming effects of these
two plants can increase serotonin. Acute stress
temporarily increases serotonin levels, but
chronic stress depletes serotonin stores. On the
other hand, with the increase of depression and
anxiety, the level of serotonin decreases [6].
Patients with CTTH usually have high stress,
anxiety and depression [6, 8, 32], which can
cause a decrease in their serotonin. In the present
study, the sedative properties of these two plants
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reduced anxiety and depression in patients,
which subsequently increased serotonin.

In the present study, eight weeks of aerobic
training significantly reduced anxiety and
depression in patients with CTTH. In Canady's
(2002) study, aerobic exercise reduced anxiety in
patients with TTH [20]. Also, in the article of
Menon et al (2013), yoga exercises reduced
anxiety and depression in patients with CTTH
[33]. The researchers attributed the improvement
of depression and anxiety as a result of exercise
to the following: increasing beta-endorphin
levels, increasing neurotransmitters such as
serotonin and GABA, reducing norepinephrine
and cortisol levels [34].

The level of anxiety in the herbal capsule
group was significantly reduced. In the study of
Muller and Klement (2006) and Kennedy et al
(2006), the combination of these two plants
reduced restlessness and had an anti-anxiety
effect [10, 11]. Researchers have attributed the
sedative and anti-anxiety properties of valerian to
valerenic acid, valerenal and valepotriate, which
are its active ingredients. These effective
substances exert their sedative properties by
acting on GABA receptors. Also, valerenic acid
inhibits the enzyme GABA transaminase, which
causes the breakdown and reduction of GABA in
the nervous system, and increases GABA levels
in the brain [14, 35]

Glutamine, one of the other components of the
extract, can easily cross the blood-brain barrier
and is absorbed by nerve terminals and converted
into GABA [36]. Increasing the concentration of
GABA in the brain reduces the activity of
different brain nuclei and causes sedative effects
[37]. On the other hand, the activation of
adenosine and serotonin receptors by valerian
extract and its compounds have been reported as
other mechanisms of its anti-anxiety, hypnotic
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and sedative effects [16]. Researchers have
mentioned the cause of the anti-anxiety
properties of M. officinalis because of the active
ingredients in the plant, such as citronellal, which
bind to GABA receptors [38]. Awad et al (2007)
and Ibarra et al (2010) showed in their research
that M. officinalis extract, which includes
rosmarinic acid, oleanolic acid, and ursolic acid,
inhibits the activity of GABA-T enzyme and
increases the amount of GABA in the brain,
thereby reducing anxiety [38, 39].

In the present study, consumption of herbal
capsules for eight weeks significantly reduced
the level of anxiety in the group of patients with
CTTH (67 %). According to researches, the anti-
anxiety and calming effect of valerian and M.
officinalis is moderate and they are ineffective in
extreme stressful situations. Because they
increase GABA in the brain in a small amount
[12, 39]. On the other hand, the combination of
two plants intensify each other's effect [12]. In
the present study, the subjects had moderate
anxiety in the basic stage, and the herbal capsule
was able to have a significant effect on anxiety.

In the present study, consumption of herbal
capsules reduced the level of depression in
patients with CTTH (37 %). In several studies,
consumption of valerian extract by laboratory

animals  increased serotonin  [17, 18].
Considering the role of serotonin in depression,
therefore increasing it can help reduce

depression. Taiwo et al. (2012) investigated the
anti-depressant and anti-anxiety effects of M.
officinalis. The result of their study showed that
aqueous and ethanol extracts of M. officinalis
have an inhibitory effect on monoamine oxidase.
Monoamine oxidase enzyme plays a role in
breaking down serotonin, dopamine and other
catecholamines inside the synapses. Therefore,
its inhibition increases these mediators in
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synapses and increases the amount of serotonin
in these spaces. Increasing serotonin reduces
depression [30]. Also, it seems that the main
factor of depression in headache patients is the
number of headache attacks/number of headache
days, not its severity. Therefore, the sedative,
analgesic and antispasmodic properties of these
two plants can help reduce headache attacks and
thus reduce depression symptoms.

VO2max increased significantly only in the
aerobic exercise group. The optimal protocol for
taking advantage of the positive results of aerobic
exercise and increasing cardiovascular fitness is
exercises with an intensity of 70-85 % HRmax, 3
to 5 d/w and 20 to 30 minutes per session. The
current study protocol was designed based on the
mentioned protocol. People with headaches tend
to be sedentary and have low physical fitness,
and it has also been reported that there is a linear
relationship between less physical activity and
more headache recurrence [19]. Therefore, in
addition to improving their headache, aerobic
exercise can be beneficial for them in improving
their health and preventing diseases. Also, no
change in VO2max in the herbal capsule group
was due to their lack of physical activity.

In the present study, aerobic exercise
significantly reduced pain intensity (46 %),
headache frequency (61 %) and headache
duration (19 %) in patients. In the study of
Canady's (2002) and Sertel et al. (2017), the
frequency and intensity of headache and in the
study of Soderberg et al (2006) the number of
headache days in patients with tension headache
were significantly reduced due to a period of
aerobic exercise [8, 20, 21]. Researchers
attributed the improvement of headache indices
in patients due to a period of aerobic training as
a result of endorphin production, reduction of
negative conditions such as fatigue, depression
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and anxiety and improvement of sleep quality
[8]. In the present study, aerobic exercise
decreased anxiety and depression and increased
Vo2max and serotonin in patients. Considering
the role of these factors in tension headaches,
their improvement helped the status of headache
indicators.

In the present study, consumption of herbal
capsules caused a significant reduction in
headache intensity (61 %) and headache
frequency (85 %) in patients, but the decrease in
headache duration (18 %) was not statistically
significant. The analgesic effect of valerian and
M. officinalis has been shown in several studies.
In Gholamreza Mirzaei's study, taking Valerian
capsules reduced the intensity, duration and
number of migraine attacks [9].

There are no studies that have directly
investigated the combined effect of these two
herbs on tension headache. But a number of
studies have confirmed the positive effect of
valerian and M. officinalis separately on sleep
disorders, stress, depression, anxiety and muscle
spasms [40]. The results of the patients' daily
headache questionnaire showed that stress,
insomnia, fatigue, depression, and anxiety had
the greatest effect on the onset of their TTH
attacks. Considering the effectiveness of these
two herbs on the headache-inciting factors, it is
likely that the improvement of CTTH indicators
in the present study is related to the increase of
serotonin, reduction of anxiety and depression,
and other effects of these two herbs that were not
investigated in this study, such as improving
sleep and analgesic effect.

The use of synthetic drugs (non-serotonergic
drugs) in the present study decreased in both
groups, but this decrease was similar between the
two groups. In the study of Sertel et al (2017) and
Kennedy (2002), aerobic exercise significantly
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reduced the use of acute medications in patients
with tension-type headache [11, 21]. The
reduction in the number of synthetic drugs used
in the two study groups can be related to the
improvement of the patients' headache condition.

The results of the comparison of the two
groups showed that the changes in the amount of
serotonin, duration of headache and depression
were similar in the two groups. Vo2max
increased more in aerobic exercise group (20.40
% exercise vs 1.69 % capsule). Also, headache
intensity (61 % capsule vs 46 % exercise),
headache frequency (85 % capsule vs 61 %
exercise), anxiety (67 % capsule vs 39 %
exercise) and the amount of synthetic drugs used
(74 % capsule vs 47 % exercise) in the herbal
capsule group were reduced more compared to
the aerobic exercise group.

The better improvement of the headache
condition in the herbal capsule group compared
to the aerobic exercise group can be argued that
these two herbs have antispasmodic and sedative
properties and directly affect and reduce the
spasm of the muscles related to the brain of the
patients. While aerobic exercise directly does not
have this capability. On the other hand,
improving headache status can reduce anxiety in
patients who suffer from chronic headaches.
Anxiety decreased in both groups, but the
decrease was greater in the herbal capsule group
because the improvement in headache status was
better.

Although aerobic exercise and these two
plants directly affect anxiety. Reducing the use of
synthetic drugs in both groups is related to the
improvement of the headache condition. In the
herbal capsule group, the use of synthetic drugs
decreased more because the improvement of the
headache condition was better. Vo2max was
significantly increased in the aerobic exercise
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group compared to the herbal capsule group. The
lack of increase in Vo2max in the herbal capsule
group is related to their lack of exercise.

5. Conclusions

The results of the present study showed that in
both the aerobic exercise and herbal capsule
groups, the level of serotonin increased, but the
level of anxiety, depression, and headache
indicators decreased. The condition of headache
improved more in the herbal capsule group.
Patients with CTTH can use both methods to
improve their headache condition.
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