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Effect of a New Type of Drug Supplement on Epileptic Seizure Induced by Pilocarpine 
and the Amount of Nitric Oxide Produced by Vascular Epithelial Cells as a Trigger 
for Migraine Headache

1. Abstract
The present study aims to investigate the effect of a new type of 
dietary supplement on epileptic seizure induced by pilocarpine and 
the amount of nitric oxide produced by vascular epithelial cells as 
a trigger for migraine headache. New healthy and live drug supple-
ment were synthesized by a green route. This organic biomaterial 
was named NBS. Concentrations of the drug supplement were pre-
pared by dissolving dry powder in saline phosphate-buffered. In 
recent years, NO has been suggested as one of the factors involved 
in migraine headache. Nitrite concentration was also measured as 
an indicator of nitric oxide production by Griess method. In order 
to induce seizure, on 25th day after birth, each puppy was inject-
ed into control and treatment groups with healthy and live diet in 
150 mg/ kg subcutaneously. The behavior of each rat was recorded 
by a digital camera and two observers. It can be stated that this 
supplement causes a significant reduction in the level of 5% con-
centration of nitric oxide compared to the control group (p≤0.05). 
Also, 15 mg/ kg of the Dapsone increases the duration of seizure 
from medication to onset of seizure, while, using the new NBS 
healthy and live diet significantly increases this time compared to 
the Dapsone recipient group. The new healthy and nutritious drug 
can significantly reduce the incidence of migraine headaches and 
would prevent the onset of a seizure.

2. Introduction

Headaches are common in childhood and adolescence [1]. The 
most common primary headache disorders, migraine and tension 

headache are those that affect 80% of people worldwide [2]. Mi-
graine is a severe disorder characterized by mild to severe head-
aches and is often associated with symptoms in the autonomic 
nervous system. Symptoms associated with it can include nausea, 
vomiting, light-headedness (increased sensitivity to light), noise 
(increase sensitivity to sound), and pain generally increase with 
increased physical activity. Migraine is a cerebrovascular disorder 
[3] that is debilitating, progressive and chronic, and has important 
implications for people’s lives [4]. In migraines, the activity of a 
deep mechanism in the brain causes the release of inflammatory 
substances producing pain around the nerves and blood vessels 
of the head [5]. The main symptom of migraine attacks is a head-
ache that may take a few hours or even 2 to 3 days [6] and is 
often severe, pulsating, and more unilateral [6]. Other symptoms 
include nausea, occasional vomiting, intolerance to light and tired-
ness [5], neck pain and muscle tension [7]. Migraines are almost 
twice as likely to increase the risk of ischemic attacks compared 
with non-migraine subjects [8]. Adult migraines are also associat-
ed with seasonal allergies, asthma, epilepsy, persistent nightmares, 
atopic disorders, stroke, cardiovascular disorders, sleep problems, 
travel sickness, nosebleeds and women of reproductive age with 
uterine bleeding and preeclampsia [1]. The most common caus-
es are starvation or lack of adequate nutrition, which is especial-
ly important in young people [6]. Migraine is the 19th cause of 
disability in the world [9] that affects 10-20% of the population 
throughout life [10]. Recent data show that for every 4 adults in 
the United States, people suffer from frequent or severe headaches, 
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including migraine [1]. Women are more likely to have migraines 
than men, about 3 times more likely [6]. The prevalence of mi-
graine in Turkey is 16.4% (8.5% for men and 24.6% for women) 
[11], in European adults 14.7% [2], but less for children [12]. In 
England, among women, 18.3% and among men, 6.6% [13]. In 
Germany, 13.4% [2], Africa (7-3%) [5] and Asia (3% in men and 
10% in women) [5]. Migraine is one of the most common types of 
headaches in Iran [14]. 

In recent years, NO has been suggested as one of the factors in-
volved in migraine headache [15-16]. The mechanism or molecu-
lar mechanism of migraine and molecule headaches involved in the 
formation of them are not known accurately. In this research, the 
NBS new healthy and live drug supplement were synthesized by a 
green route. The results showed that dietary supplement (healthy 
and alive) at 1000 concentrations reduced 10 units of nitric oxide 
concentration compared to the control group. Therefore, with this 
result it can be stated that this supplement causes a significant re-
duction in the level of 5% concentration of nitric oxide compared 
to the control group (p≤0.05). In studying the interactions of the 
studied concentrations with drug supplement (healthy and live), it 
can be stated that the maximum reduction effect is related to 1000 
and the lowest is the concentration of 125 nutrients (healthy and 
alive).  

On the other hand, epilepsy seizure refers to a series of chronic 
medical or long-term neurological disorders that are characterized 
by epileptic seizures. The attacks may be very mild and almost un-
identifiable or vice versa, with prolonged and severe shaking. Ep-
ileptic seizures occur repeatedly, and there is no fixed cause, and 
no proper treatment for this disease has ever been seen. Accord-
ingly, the present study aims to investigate the effect of healthy 
and healthy dietary supplement on the animal model of seizure 
induced by pilocarpine. Epilepsy as a major neurological disorder 
has a high incidence rate of 5 cases per 1,000 people. Epilepsy is 
an intermittent and reversible disorder in the activity of the neu-
rons, which can be seen in the form of seizure-like behaviors and 
in the form of spikes and a spinal wave. The term epilepsy includes 
a number of different syndromes, the basic aspect of which all of 
them tend to be recurrent seizures without triggering [17-19] and 
can lead to multiple complications, including learning disabilities 
[20-21]. Past reports indicate that mental and emotional anomalies 
such as stress and events derived from it such as fear, anxiety, and 
impatience can affect seizures. Studies suggest that stress reducing 
or increasing adaptive methods can be useful in seizure control in 
patients with epilepsy [22-23]. On the other hand, there are con-
flicting reports that there is an effect of stress management on ep-
ilepsy. In this regard, empirical stresses such as swimming stress 
in animals have been shown to have anti-epileptic effects [24-25]. 
Other studies on live cerebrospinal fluid in rural and Syrian rats 
have shown that stress has weakened seizure activity. It has been 
mentioned that stress during pregnancy has reduced the number of 

ectal attacks and reduced the duration of each activity on the hip-
pocampus and entorhinal cortex [26]. Although the nature, cause, 
and mechanism of these opposite effects are not clearly known, 
and the mechanism involved in the relationship between stress and 
epilepsy is also in a state of ambiguity [27]. Based on the men-
tioned issues, necessity of the disease studying and the lack of 
proper treatment of this disease, this research was conducted with 
the aim of investigating the effect of healthy and live drug supple-
ment on seizure induced by epilepsy in small experimental mice.

3. Materials and Methods 

3.1. Migraine Headache

3.1.1. Extraction Methods

Concentration (125, 250, 500 and 1000 µg/ml) of healthy and fresh 
drug supplement were prepared by dissolving dry supplement in 
saline phosphate-buffered PBS.

3.1.2. Perform an Anti-Migraine Test

In this test, a measure of nitric oxide was used to evaluate the ther-
apeutic effect of live and healthy drug supplement. For this pur-
pose, mouse endothelioma F-2 cell line (Cellular Bank of Japan) 
was used. Availability, high reproducibility, and adequate knowl-
edge of their growth and reproduction conditions were among 
the factors influencing the selection of this cell line. These cells 
were placed in 25 cm2 flasks in DMEM (modified eagle Dulbecco 
medium) (sigma) with 10% fetal calf serum content (Roche) and 
1-2% penicillin-streptomycin (sigma) CO2 was multiplied by 5%. 
The cells were isolated in subconfluent using thripsin (sigma) at a 
concentration of 25% from the floor. The cells isolated from the 
flask floor were immersed in the medium. Then, centrifugation, 
cell deposition was immersed in the new culture. The cells were 
then transferred to the new flasks or into the container for testing.

3.1.3. Determine Cell Poisoning

To determine the survival of the cells, the test was carried out using 
a 3-(4,5-dimethylthiazol-2-yl)-2,5-dipheneyltetrazolium bromide) 
MTT, which is based on the MTT-related mitochondrial-respira-
tory resuscitation. By performing this test, the maximum concen-
tration that did not cause cell poisoning was determined (1000 µg/
ml), several concentrations (500 250 125 µg/ml) of the less than 
maximum concentration were tested.

The concentration of 50 µg/ml was the lowest concentration that 
affected NO, although its effect was not significant.

3.1.4. Measurement of Nitrite

Nitrite concentrations were measured as an indicator of nitric oxide 
production by Griess method. In this method, the sulfuryl amide 
and N-(-1-naphthyl) ethylenediamine are added to the sample to 
measure the concentration of nitrate. Sodium nitrate was also used 
as standard. U1 100 supernatant medium was mixed with 100 µl 
grease containing 2% sulfonyl amide in 5% chloride oxide and 
0.1% N-(1-naphtyl) ethylenediamine. The optical absorption was 
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then read by ELISA at 540 nm. The higher the concentration of 
nitrate in the sample, the greater the absorption in this wave, thus, 
it can be compared with the control method by reducing the grease 
or increasing the amount of nitric oxide in the samples.

3.1.5. Epileptic Seizure

In order to induce seizure, on 25th day after birth, each puppy 
was injected into control and treatment groups with healthy and 
live drug supplement in 150 mg/ kg subcutaneously. Pilocarpine 
was purchased from Sina Drug Company. Following injection, the 
behavior of each rat was recorded by a digital camera and two 
observers, and the degree of epileptic seizures in this study was 
categorized as follows.

Step 1: Immobility

Step 2: Lower the front or tail

Step 3: Repeated movements, head bobbing

Step 4: Stay on two feet and fall

Step 5: Getting up and falling steadily

Step 6: Tonic attacks and severe clonic

Other parameters, such as the duration of the first change in behav-
ior and the duration of maximum seizure, were evaluated. Animals 
were also observed for 24 hours for lethal side effects of pilocar-
pine.

Signs of seizure (the six steps mentioned above), the latent time 
to start epileptic seizures, the time needed for maximum response 
and death and mortality of the rats up to 24 hours after pilocar-
pine injection in the control and stress groups were compared by 
Mann-Whitney test. Non parametric were compared. All results 
were presented as ± Mean error and p <0.05 was considered as 
meaningful.

Then the of treatment results of this disease were compared be-
tween groups receiving Dapsone at concentrations of 10 and 15 
mg / kg and groups receiving healthy and live drug supplement  at 
concentrations of 12.5, 25 and 50 mg / kg.

3.1.6. Statistical Analysis

In order to analysis the data in this study, we first make sure that 
the distribution of data is normal, using Kolmogorov-Smirnov test. 
Also, in this study, in order to evaluate the significance of the data, 
it is recommended to use ANOVA test. ANOVA test was used to 
investigate the differences between and within groups. P<0.05 
indicates statistical significance. In order to clarify this issue, by 
Scheffe post hoc test, this significance was tested one by one be-
tween groups. 

4. Results 

4.1. Migraine Headache

Table 1 (a-d), shows the results of Nitric Oxide concentrations of 
samples treated with a concentration of 125, 250, 500 and 1000 
healthy and alive nutrients. The maximum reduction effect is relat-

ed to 1000 nutrients (healthy and alive). Compaction of the effects 
of various concentrations of healthy and live drug supplement on 
reducing the amount of nitric oxide are shown as Fig. 1.  

In order to analysis the data in this study, we first make sure that 
the distribution of data is normal, using Kolmogorov-Smirnov test. 
In this regard, by using the information test obtained by observing 
Sig, it can be stated that these data have a normal distribution. 
Therefore, parametric tests should be used to analysis the differ-
ences between groups. In this study, in order to evaluate the signif-
icance of the data, it is recommended to use ANOVA test. ANOVA 
test was used to investigate the differences between and within 
groups. The results of this test showed that there was a significant 
difference between the groups with 5% probability level. In order 
to clarify this issue, by Scheffe post hoc test, this significance was 
tested one by one between groups (S2, not shown). NBS dietary 
causes a significant difference in nitric oxide levels. 

4.2. Epileptic Seizure

Based on the comparison results of the Dapsone recipient groups, 
the difference in seizure frequency between the Dapsone receptor 
groups at concentrations of 10 and 15 mg / kg was significant. 
Also, there is a significant difference between the treatment groups 
and the control group in the 5% probability level. Overall, it can be 
stated that the Dapsone drug at concentrations of 10 mg / kg, has 
no effect on the duration of seizure, while the dose of 15 mg / kg 
significantly increases the duration of seizure from medication to 
onset of seizure. The results can be seen in Table 2-3.

The results of Kolomogorov-Smirnov test showed that in the three 
groups, control, Dapsone recipient with concentration of 10 mg/ 
kg and Dopson recipient with concentration of 15 mg/ kg the data 
are normal. Therefore, it is possible to analyze these three groups 
by parametric tests.

Then, the ANOVA and Scheffe’s post hoc analysis was used to 
evaluate the significance of the differences between the three 
groups that based on the results, there is a significant difference 
between the data of Dapsone 15, Dapsone 10 and control groups, 
while the difference between the control and Dapsone 10 groups is 
considered meaningless (S3, not shown). Meanwhile, comparison 
of the timing of the acquisition of the drug and the seizure in the 
control and instance groups is shown as Fig. 2.

On the other hand, based on the results of the study and compar-
ison of the healthy and live drug supplement  recipients’ groups 
(Table 4-5), the difference in time between the groups receiving 
healthy and live drug supplement  with concentrations of 12.5, 25 
and 50 mg / kg was meaningful. Generally, it was observed that 
with increasing dosage of the healthy and live drug supplement, 
the time to induce seizure significantly increased, and it was ob-
served that 12.5 concentration had the least and 50 concentrations 
had the highest effect. Comparing the results with the control and 
control groups, it was observed that live and healthy drug supple-
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Figure 3: Comparison chart of the timing of the intake of healthy and live drug supplement and observation of seizure in mice in groups receiving 
doses of 12.5, 25 and 50.

Figure 2: Comparison of the timing of the acquisition of the drug and the seizure in the control and instance groups.

Figure 1: Compaction of the effects of various concentrations of healthy and live drug supplement on reducing the amount of nitric oxide.

ment had a better effect than the Dapsone drug.

The results of Kolomogorov-Smirnov test showed that in the three 
concentrations of the NBS compound (12.5, 25 and 50 mg/ kg), 
the data distribution is normal. Therefore, it is possible to analyze 
these three groups by parametric tests.

After making sure that the data were normal, using ANOVA and 

Scheffe post hoc analysis, the significance of the differences be-
tween the three groups was evaluated. The data of the three NBS 
groups showed significant differences at concentrations of 12.5, 25 
and 50 mg/ kg (S4, not shown). Meanwhile, the comparison chart 
obtained from the timing of the intake of healthy and live drug 
supplement and the observation of seizures in rats receiving doses 
of 12.5, 25 and 50 is shown as Fig.3.
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Repeat Treatment Group Control Group
1 16.2 µM 18
2 16.4 µM a
3 16 µM  

Average 16.2  
Standard deviation 0.026  
NO concentration 16.2 ± 0.026  

Repeat Treatment Group Control Group
1 13.8 µM 18
2 12.9 µM b
3 13.3 µM  

Average 13.34  
Standard deviation 0.14  
NO concentration 13.34 ± 0.14  

Repeat Treatment Group Control Group
1 10.8 µM 18
2 11.3 µM c
3 10.6 µM  

Average 10.9  
Standard deviation 0.086  
NO concentration 10.9 ± 0.086  

Repeat Treatment Group Control Group
1 7.8 µM 18
2 8.3 µM d
3 8 µM  

Average 8.03  
Standard deviation 0.122  
NO concentration 8.03 ± 0.122  

a   NBS-125 NBS-250 NBS-500 NBS-1000
N   3 3 3 3

Normal Parametersa Mean 16.2 13.3333 10.9 8.0333
  Std. Deviation 0.2 0.45092 0.36056 0.25166

Most Extreme Differences Absolute 0.175 0.196 0.276 0.219
  Positive 0.175 0.196 0.276 0.219
  Negative -0.175 -0.183 -0.203 -0.189

Kolmogorov-Smirnov Z   0.303 0.34 0.478 0.38
Asymp. Sig. (2-tailed)   1 1 0.976 0.999

a. Test distribution is Normal.          

ANOVA

  Sum of Squares df Mean Square F Sig.

Between Groups 191.996 4 47.999 549.607 0

Within Groups 0.873 10 0.087    

Total 192.869 14     b



united Prime Publications LLC., https://ajsuccr.org/                                                                                                                                                 6

                                                                                                                                                                                                              Volume 8 | Issue 2

Multiple Comparisons

(I) VAR00009 (J) VAR00009 Mean Difference (I-J) Std. Error Sig.
95% Confidence Interval

Lower Bound Upper Bound

Ctrl

c

Nbs-125 1.80000* .24129 .000 .9000 2.7000
Nbs-250 4.66667* .24129 .000 3.7667 5.5667
Nbs-500 7.10000* .24129 .000 6.2000 8.0000

Nbs-1000 9.96667* .24129 .000 9.0667 10.8667

Nbs-125

ctrl -1.80000* .24129 .000 -2.7000 -.9000
Nbs-250 2.86667* .24129 .000 1.9667 3.7667
Nbs-500 5.30000* .24129 .000 4.4000 6.2000
Nbs-1000 8.16667* .24129 .000 7.2667 9.0667

Nbs-250

ctrl -4.66667* .24129 .000 -5.5667 -3.7667
Nbs-125 -2.86667* .24129 .000 -3.7667 -1.9667
Nbs-500 2.43333* .24129 .000 1.5333 3.3333
Nbs-1000 5.30000* .24129 .000 4.4000 6.2000

Nbs-500

ctrl -7.10000* .24129 .000 -8.0000 -6.2000
Nbs-125 -5.30000* .24129 .000 -6.2000 -4.4000
Nbs-250 -2.43333* .24129 .000 -3.3333 -1.5333
Nbs-1000 2.86667* .24129 .000 1.9667 3.7667

Nbs-1000

ctrl -9.96667* .24129 .000 -10.8667 -9.0667
Nbs-125 -8.16667* .24129 .000 -9.0667 -7.2667
Nbs-250 -5.30000* .24129 .000 -6.2000 -4.4000
Nbs-500 -2.86667* .24129 .000 -3.7667 -1.9667

*. The mean difference is significant at the 0.05 level.

S2. (a) The Kolmogorov-Smirnov test to determine the data distribution normality, (b) results of ANOVA test between groups and data, and (c) the 
Scheffe post hoc test results to determine the differences between groups.

Time Seizure View Mouse weight studied Number of mice
May-16  gr29  1
Mar-16  gr31  2
Apr-15  gr30  3
Jun-16  gr30  4
Sep-15  gr28  5
14/16 Average a

.Time Seizure View Mouse weight studied Number of mice

Feb-16  gr31  1
Aug-15  gr30  2

16  gr30  3
Sep-15  gr29  4
Mar-16  gr31  5
Apr-16 Average b

 Time Seizure View Mouse weight studied Number of mice
Aug-17  gr30  1
Mar-19  gr29   2
Sep-18  gr28  3
Jan-20  gr30  4
Apr-19  gr31  5
Oct-19 Average c

Table 1: The results of Nitric Oxide concentrations of samples treated with a concentration of (a) 125, (b) 250, (c) 500 and (d) 1000 healthy and alive 
nutrients. 
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Time View the desired mode View the state of mind Considered mode     a
Apr-16 motionless
Jul-15 Extending front or tail hands
Mar-15 Repeated movements, head bobbing
Apr-14 Fall on two feet and fall
07-Dec Get up and fall continuously
Sep-15 Tonic attacks and severe clonic

   
Time View the desired mode View the state of mind Considered mode     b

May-16 motionless
Apr-15 Extending front or tail hands
Apr-15 Repeated movements, head bobbing
Jun-14 Fall on two feet and fall
08-Dec Get up and fall continuously
Jun-15 Tonic attacks and severe clonic

   
Time View the desired mode View the state of mind Considered mode        c

Apr-16 motionless
Jul-15 Extending front or tail hands
Mar-15 Repeated movements, head bobbing
Apr-14 Fall on two feet and fall
07-Dec Get up and fall continuously
Sep-15 Tonic attacks and severe clonic

Table 2: Results from when the mice began to seizure and immediately after seeing the first symptom of seizure (a) in the control group mice, (b) in 
the dapsone receiving mice 10 mg/ kg, and (c) in the dapsone receiving mice 15 mg/ kg.

                   a   ctrl dap10 dap15

N   5 5 5

Normal Parametersa Mean 16.34 16 19.1

  Std. Deviation 0.27019 0.27386 0.84558

Most Extreme Differences Absolute 0.241 0.167 0.207

  Positive 0.168 0.137 0.161

  Negative -0.241 -0.167 -0.207

Kolmogorov-Smirnov Z   0.539 0.374 0.462

Asymp. Sig. (2-tailed)   0.933 0.999 0.983

a. Test distribution is Normal.

ANOVA

VAR00012          

b Sum of Squares df Mean Square F Sig.

Between Groups 28.905 2 14.453 50.241 0

Within Groups 3.452 12 0.288    

Total 32.357 14      
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Multiple Comparisons

(I) VAR00011 (J) 
VAR00011

Mean Difference 
(I-J) Std. Error c 

95% 
Confidence 

Interval
 

        Sig. Lower Bound Upper 
Bound

ctrl dap 10 0.34 0.33921 0.617 -0.6056 1.2856

  dap 15 -2.76000* 0.33921 0 -3.7056 -1.8144

dap 10 ctrl -0.34 0.33921 0.617 -1.2856 0.6056

  dap 15 -3.10000* 0.33921 0 -4.0456 -2.1544

dap 15 ctrl 2.76000* 0.33921 0 1.8144 3.7056

  dap 10 3.10000* 0.33921 0 2.1544 4.0456

*. The mean difference is 
significant at the 0.05 level.            

S3. (a) The K-S test normal distribution of data in in the three groups of the control and Dapsone at concentrations of 10 and 15, (b) The ANOVA test 
results of the samples in three groups of the control and Dapsone at concentrations of 10 and 15, and (c) the Scheffe post hoc test results to determine 
the differences between groups.

Time Seizure View Mouse weight studied Number of mice

17-Feb  gr29  1

16-Aug  gr31  2

16-Apr  gr30  3

16-Sep  gr30  4

17-Apr  gr28  5

17-Mar Average a

.Time Seizure View Mouse weight studied Number of mice

17-Jun  27 gr 1

17-Aug  32 gr  2

17-Apr  34 gr 3

17-Jun  30 gr  4

18-Jan 28 gr 5

17-Jul Average b

 Time Seizure View Mouse weight studied Number of mice

20-Apr  gr30  1

21-Mar  gr29   2

20-Jun 32 gr 3

21-Feb 31 gr 4

19-Jun 34 gr 5

20/62 Average c

Table 3: Average observation time of the different states of the mice body 
during epileptic seizures and their timing record (a) in the control group, 
(b) in the Dapsone receiving group 10 mg/ kg, and (c) in the Dapsone 
receiving group 15 mg / kg.

Table 4: Results from when the mice began to seizure and immediately 
after seeing the first symptom of seizure in mice receiving the concentra-
tions of (a) 12.5 (b) 25, and (c) 50 healthy and alive drug packs.

Time View the 
desired mode

View the state 
of mind Considered mode       a

17-Feb motionless

16-Apr Extending front or tail 
hands

16-Jan Repeated movements, 
head bobbing

15-Jun Fall on two feet and fall

14-Mar Get up and fall 
continuously

16-Jun Tonic attacks and severe 
clonic

   
Time View the 
desired mode

View the state 
of mind Considered mode      b

17-Jul motionless

16-Aug Extending front or tail 
hands

16-Jun Repeated movements, 
head bobbing

16-Apr Fall on two feet and fall

15-Sep Get up and fall 
continuously

17-Jan Tonic attacks and severe 
clonic

   
Time View the 
desired mode

View the state 
of mind Considered mode      c

20-May motionless

19-Apr Extending front or tail 
hands

19-Aug Repeated movements, 
head bobbing

19-Jan Fall on two feet and fall

18-May Get up and fall 
continuously

19-Jul Tonic attacks and severe 
clonic
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                    a   NBS12.5 NBS25 NBS50

N   5 5 5

Normal Parametersa Mean 17.02 17.7 20.82

  Std. Deviation 0.26833 0.26458 0.40249

Most Extreme Differences Absolute 0.273 0.247 0.308

  Positive 0.273 0.247 0.308

  Negative -0.206 -0.153 -0.227

Kolmogorov-Smirnov Z   0.61 0.553 0.688

Asymp. Sig. (2-tailed)   0.851 0.92 0.731

a. Test distribution is Normal.

ANOVA

VAR00019          

b Sum of Squares df Mean Square F Sig.

Between Groups 41.061 2 20.531 202.605 0

Within Groups 1.216 12 0.101    

Total 42.277 14      

Multiple Comparisons
VAR00019 Scheffe

(I) 
VAR00018 (J) VAR00018 Mean Difference 

(I-J) Std. Error c 95% Confidence 
Interval  

         Sig. Lower Bound Upper 
Bound

nbs 12.5 nbs 25 -.68000* 0.20133 0.018 -1.2412 -0.1188

  nbs 50 -3.80000* 0.20133 0 -4.3612 -3.2388

nbs 25 nbs 12.5 .68000* 0.20133 0.018 0.1188 1.2412

  nbs 50 -3.12000* 0.20133 0 -3.6812 -2.5588

nbs 50 nbs 12.5 3.80000* 0.20133 0 3.2388 4.3612

  nbs 25 3.12000* 0.20133 0 2.5588 3.6812

*. The mean difference is significant at the 0.05 level.

S4. (a) The K-S test normal distribution of data in the three NBS concentrations of 12.5, 25 and 50, (b) The ANOVA test results of the samples in three 
groups of NBS with concentrations of 12.5, 25 and 50, and (c) the Scheffe post hoc test results to determine the differences between groups.

Table 5: Average time of observation of different states of the body of mice during epileptic seizures and their timing record in the group receiving the 
concentrations of (a) 12.5 (b) 25, and (c) 50 healthy and alive drug packs. 

5. Discussion

The NBS healthy and live drug supplement has various vitamins, 
macro and micro molecules, and ingredients such as vitamin D, 
magnesium, and etc. A number of studies have shown a link be-
tween low levels of serum vitamin D with a higher incidence of 
chronic pain and headache [28-30]. Evidence has shown that vi-
tamin D can be effective in headache, including migraine [16, 31-
32]. Vitamin D also has an anti-inflammatory effect by regulating 
TNF and Tumor Necrosis Factor (TNF) and macrophage activity. 
Therefore, vitamin D supplement may have a beneficial effect on 
pain due to inflammation. Treatment with vitamin D reduced pain 
among neuropathy patients [30]. The factors that cause migraine 
are high and variable, including: alcohol (red wine) [33],  drugs 
like chocolate, some types of cheeses, monosodium glutamate, 

tyramine [33], starvation [33], delaying meals or not enough eat-
ing meals [34], dehydration [6], sleep (sleepiness and sleep dep-
rivation) [34], psychological factors,  emotional disturbances, rest 
after a stressful period [34], menstruation, hormonal replacement 
therapy or contraceptive therapy in women [34], organic aromatic 
compounds [33] extreme sports, long trips [34], staring at one spot, 
flashing lights [34], strong smells and remarkable climatic chang-
es [34]. A higher latitude is one of the triggers for migraine [34]. 
The incidence of headache with lower latitude is lower because 
the level of serum vitamin D is higher in people who live in lower 
latitude [35]. Another possible mechanism of headache in patients 
with vitamin D deficiency is a lack of serum levels of magnesium 
in the blood [16]. Abnormal magnesium metabolism is involved 
in the pathogenesis of tension headache [16]. Magnesium defi-
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ciency has been observed in the brain, blood, erythrocyte, mono-
cyte and platelets in patients with a headache such as tension (and 
other type of headaches). Nearly 40-50% of patients with tension 
headaches have low levels of magnesium [16]. In various studies, 
approximately the same percentage of patients with tension-type 
headaches responded to magnesium therapy [16]. The absorption 
of drug magnesium through the intestine depends on vitamin D 
(1 and 25 dihydroxyvitamin D). Therefore, vitamin D deficiency 
is likely to cause tension-type headaches by limiting magnesium 
absorption [16]. Another mechanism, the presence of vitamin D 
receptors, alpha is a hydroxylase (the responsible enzyme for the 
formation of the active form of vitamin D) and the protein bound 
to vitamin D in the brain, in particular the hypothalamus [35].

The profile of epileptic seizure induced by pilocarpine on adult 
mice is described in details by Wang Lian et al., [36]. In this study, 
the time taken to initiate early epileptic seizures, such as repetitive 
movements of the head, on two legs, and falling, has been reported 
20 minutes after injection, which is consistent with the estimated 
time in our study. In this study, the duration of symptoms or clonic 
tonic attacks was estimated to be 35 minutes, which is again sim-
ilar to the corresponding time in our study, with 41 minutes. The 
minor differences in the type, species, and age of the tested animals 
are justifiable in two studies. Samland et al. [37], in a similar study 
reported that injecting 200 kg / mg pilocarpine in 60-day-old mice 
showed moderate epileptic symptoms, including recurrent motions 
and head shakes without the occurrence of clonic tonic attacks and 
mortality. Although the dose of pilocarpine used in this study was 
slightly higher than the dose used in our study, differences in the 
type and age of the animal under test and in vitro conditions could 
justify these differences [37]. In different models of experimental 
epilepsy, different types of stress can affect the animal’s response 
to antiepileptic drugs [38-39]. The reports confirm that exposure to 
various types of acute stressors, such as painful threshold stimuli, 
reduces the induction of seizures in lithium-pilocarpine treated rats 
[40]. 

6. Conclusions

 In conclusion the results of this study showed that dietary supple-
ment (healthy and alive) at 1000 concentrations reduced 10 units 
of nitric oxide concentration compared to the control group. There-
fore, with this result it can be stated that this supplement caused a 
significant reduction at 5% level, the concentration of nitric oxide 
is more controlled than the control group (p≤0.05). In studying the 
interactions of the studied concentrations with drug supplement 
(healthy and alive), it can be stated that the maximum reduction 
effect is related to 1000 and the lowest is the concentration of 125 
nutrients (healthy and alive). 

Meanwhile, based on the results, it can be stated that epileptic sei-
zure induction was successful. In the study of the therapeutic effect 
of standard drug, the dose of 15 mg/ kg increases the duration of 
seizure from medication to onset of seizure, while, using a healthy 

and healthy diet significantly increases this time compared to the 
Dapsone recipient group. Therefore, it can be stated that using a 
healthy and healthy dietary supplement will prevent the onset of 
seizures.

7. Acknowledgements 

The authors acknowledge finical support of NBS Organic Compa-
ny and Tarbiat Modares University for supporting this work.

8. Conflicts of Interest

The authors declare no conflict of interest.

        References 

1.	 Lateef TM, Cui L, Nelson KB, Nakamura EF, Merikangas KR. Phys-
ical Comorbidity of Migraine and Other Headaches in US Adoles-
cents. J Pediatr. 2012; 161: 308–13. 

2.	 Yoon MS, Katsarava Z, Obermann M, Fritsche G, Oezyurt M, Kae-
sewinkel K, et al. Prevalence of primary headaches in Germany: re-
sults of the German Headache Consortium Study. J Headache Pain.  
2012; 13: 215–23.

3.	 Battista J, Badcock DR, McKendrick AM. Migraine increases cen-
tre-surround suppression for drifting visual stimuli. 2011; PLoS One 
6: e18211. 

4.	 Inaloo S, Dehghani SM, Farzadi F, Haghighat M, Imanieh MH. A 
comparative study of celiac disease in children with migraine head-
ache and a normal control group. Turk J Gastroenterol. 2011; 22:32-
35.

5.	 https://www.who.int/news-room/fact-sheets/detail/headache-disor-
ders. 

6.	 https://www.who.int/mental_health/neurology/headache/en/.

7.	 Unalp A, Dirik E, Kurul S. Prevalence and clinical findings of mi-
graine and tension-type headache in adolescents. Pediatr Int.  2007; 
49: 943-9.

8.	 Schurks M. Genetics of migraine in the age of genome-wide associ-
ation studies. J Headache Pain. 2012; 13: 1–9. 

9.	 Mahdavi R, Tariyat Esfanjani A, Ebrahimi M, Talebi M, Ghaem 
Maghami J. Supplementary effects of magnesium supplement in pre-
venting .103 from migraine attacks. J Pharm Sci. 2008; 15: 108.

10.	 Schürks M, Rist PM,Bigal ME, Buring JE, Lipton RB, Kurth T. Mi-
graine and cardiovascular disease: systematic review and meta-anal-
ysis. BMJ. 2009; 339: b3914. 

11.	 Ertas M, Baykan B, Orhan EK, Zarifoglu M, Karli N, Saip S, et al. 
One-year prevalence and the impact of migraine and tension-type 
headache in Turkey: a nationwide home-based study in adults. J 
Headache Pain. 2012; 13: 147-57.

12.	 Stovner LJ, Andree C. Prevalence of headache in Europe: a review 
for the Eurolight project. J Headache Pain. 2010; 11: 289-299.

13.	 Steiner TJ, Scher AI, Stewart WF, Kolodner K, Liberman J, Lipton 
RB. The prevalence and disability burden of adult migraine in En-
gland and their relationships to age, gender and ethnicity. Cephalal-
gia. 2003; 23: 519–27.

14.	 Safavi M, Nazari F, Mahmoody M. The relationship of migraine 

https://pubmed.ncbi.nlm.nih.gov/22381023/
https://pubmed.ncbi.nlm.nih.gov/22381023/
https://pubmed.ncbi.nlm.nih.gov/22381023/
https://pubmed.ncbi.nlm.nih.gov/22395638/
https://pubmed.ncbi.nlm.nih.gov/22395638/
https://pubmed.ncbi.nlm.nih.gov/22395638/
https://pubmed.ncbi.nlm.nih.gov/22395638/
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0018211
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0018211
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0018211
https://pubmed.ncbi.nlm.nih.gov/21480108/
https://pubmed.ncbi.nlm.nih.gov/21480108/
https://pubmed.ncbi.nlm.nih.gov/21480108/
https://pubmed.ncbi.nlm.nih.gov/21480108/
https://pubmed.ncbi.nlm.nih.gov/18045302/
https://pubmed.ncbi.nlm.nih.gov/18045302/
https://pubmed.ncbi.nlm.nih.gov/18045302/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3253157/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3253157/
https://www.researchgate.net/publication/259495911_Effects_of_Oral_Magnesium_for_Migraine_Prophylaxis
https://www.researchgate.net/publication/259495911_Effects_of_Oral_Magnesium_for_Migraine_Prophylaxis
https://www.researchgate.net/publication/259495911_Effects_of_Oral_Magnesium_for_Migraine_Prophylaxis
https://www.bmj.com/content/339/bmj.b3914
https://www.bmj.com/content/339/bmj.b3914
https://www.bmj.com/content/339/bmj.b3914
https://pubmed.ncbi.nlm.nih.gov/22246025/
https://pubmed.ncbi.nlm.nih.gov/22246025/
https://pubmed.ncbi.nlm.nih.gov/22246025/
https://pubmed.ncbi.nlm.nih.gov/22246025/
https://pubmed.ncbi.nlm.nih.gov/20473702/
https://pubmed.ncbi.nlm.nih.gov/20473702/
https://pubmed.ncbi.nlm.nih.gov/12950377/
https://pubmed.ncbi.nlm.nih.gov/12950377/
https://pubmed.ncbi.nlm.nih.gov/12950377/
https://pubmed.ncbi.nlm.nih.gov/12950377/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3743325/


united Prime Publications LLC., https://ajsuccr.org/                                                                                                                                               11

                                                                                                                                                                                                              Volume 8 | Issue 2

headache and life style among women. IJN. 2008; 21: 89-100.

15.	 Thomsen LL, Olsen J. Nitric oxide theory of migraine. Clin Neu-
rosci. 1998; 5: 28-33. 

16.	 Thomsen LL. Investigations into the role of nitric oxide and the 
large intracranial arteries in migraine headache. Cephalalgia. 1997; 
17: 837-95.

17.	 Abd Ellatif F, El Garawany H. Risk factors of febrile seizures 
among preschool children in Alexandria. J Egypt Public Health 
Assoc. 2002; 77: 159-72.

18.	 Chang BS, Lowenstein DH. Epilepsy. N Engl J Med. 2003; 349: 
1257-66.

19.	 Fathollahi Y, Motamedi F, Semnanian S, Zardoshti M. Repeat-
ed administration of pentylenetetrazol alters susceptibility of rat 
hippocampus to primed-burst stimulation: evidence from in vitro 
study on CA1 of hippocampal slices. Brain Res. 1996; 738: 138-
41. 

20.	 Feddersen B, Vercueil L, Noachtar S, David O, Depaulis A, Der-
ansart C. Controlling seizures is not controlling epilepsy: A para-
metric study of deep brain stimulation for epilepsy. Neurobiol Dis. 
2007; 27: 292-300.

21.	 Morimoto K, Fahnestock M, Racine RJ. Kindling and status ep-
ilepticus models of epilepsy: rewiring the brain. Prog Neurobiol. 
2004; 73: 1-60.

22.	 Koh S, Magid R, Chung H, Stine CD, Wilson DN. Depressive be-
havior and selective downregulation of serotonin receptor expres-
sion after early-life seizures: Reversal by environmental enrich-
ment. Epilepsy Behav. 2007; 10: 26-31.

23.	 Wiener P. Neuroactive steroids, relaxation, and seizure control. Int 
J Neurosci. 2003; 113: 631-9. 

24.	 Reddy DS. The clinical potentials of endogenous neurosteroids. 
Drugs Today (Barc). 2002; 38: 465-85. 

25.	 Reddy DS, Rogawski MA. Stress-induced deoxycorticoste-
rone-derived neurosteroids modulate GABA (A) receptor function 
and seizure susceptibility. J Neurosci. 2002; 22: 3795-805. 

26.	 Heshmatian B, Roshan-Milani S, Saboory E. Prenatal acute stress 
attenuated epileptiform activities in neonate mice. Yakhteh med J. 
2010; 12: 81-6.

27.	 Galic M, Fournier N, Martin L. Alpha2-adrenergic inhibition pre-
vents the accompanied anticonvulsant effect of swim stress on be-
havioral convulsions induced by lithium and pilocarpine. Pharma-
col Biochem Behav Brain Res. 2004; 279: 309–16. 

28.	 Vanderkuy PH, Lohman JJ. The role of nitric oxide in vascular head-
ache. Pharm World Sci.  2003; 25: 146-51. 

29.	 Turner MK, Hooten WM, Schmidt JE, Kerkvliet JL, Townsend CO, 
Bruce BK. Prevalence and clinical correlates of vitamin D inadequa-
cy among patients with chronic. Pain Med. 2008; 9: 979-84.

30.	 Knutsen KV, Brekke M, Gjelstad S, Lagerløv P. Vitamin D sta-
tus in patients with musculoskeletal pain, fatigue and headache: a 
cross-sectional descriptive study in a multi-ethnic general practice 
in Norway. Scand J Prim Health Care. 2010; 28: 166-71.

31.	 Sances G, Antonaci F, Pucci E, Nappi G. Nitric oxide pathway and 
response to nitroglycerin in cluster headache patients: plasma nitrite 
and citrulline levels. Cephalalgia. 2003; 23: 407-13.

32.	 Thys-Jacobs S. Alleviation of migraines with therapeutic vitamin D 
and calcium. Headache. 1994; 34: 590-592.

33.	 Ahmadi K. Tehran: Culture of Tomorrow in collaboration with Ah-
madi Cultural Institute, 2006.

34.	 Lifting the Burden, The Global Campaign to Reduce the Burden of 
Headache Worldwide. Aids for management of common headache 
disorders in primary care 2007. 

35.	 Bruckdorfer R. Nitric oxide in physiology and pathology. Mol As-
pects Med. 2005; 26: 1-2.

36.	 Wang L, Liu YH, Huang YG, Chen LW (2008) Timecourse of neu-
ronal death in the mouse pilocarpine model of chronic epilepsy us-
ing Fluoro-Jade C staining. Brain Res. 2008; 1241: 157-67. 

37.	 Samland H, Huitron-Resendiz S, Masliah E, Criado J, Henriksen SJ, 
Campbell IL. Profound increase in sensitivity to glutamatergic- but 
not cholinergic agonistinduced seizures in transgenic mice with as-
trocyte production of IL-6. J Neurosci Res. 2003; 73: 176-87. 

38.	 Onozuka M, Imai S, Ozono S. The 70-kDa epileptic cortical protein 
elicits bursting activity accompanied by a reduction of outward cur-
rent in Euhadra neurons which is inhibited by an antibody against 
this protein. Brain Res. 1990; 531: 276-9.

39.	 Rutecki PA, Lebeda FJ, Johnston D. Epileptiform activity in the hip-
pocampus produced by tetraethylammonium. J Neurophysiol. 1990; 
64: 1077- 88.

40.	 Persinger MA, Stewart LS, Richards PM, Harrigan T, O’Connor RP, 
Bureau YR. Seizure onset times for rats receiving systemic lithium 
and pilocarpine: sources of variability. Pharmacol Biochem Behav. 
2002; 71: 7- 17.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3743325/
https://pubmed.ncbi.nlm.nih.gov/9523055/
https://pubmed.ncbi.nlm.nih.gov/9523055/
https://pubmed.ncbi.nlm.nih.gov/9453277/
https://pubmed.ncbi.nlm.nih.gov/9453277/
https://pubmed.ncbi.nlm.nih.gov/9453277/
https://pubmed.ncbi.nlm.nih.gov/17219896/
https://pubmed.ncbi.nlm.nih.gov/17219896/
https://pubmed.ncbi.nlm.nih.gov/17219896/
https://pubmed.ncbi.nlm.nih.gov/14507951/
https://pubmed.ncbi.nlm.nih.gov/14507951/
https://pubmed.ncbi.nlm.nih.gov/8949936/
https://pubmed.ncbi.nlm.nih.gov/8949936/
https://pubmed.ncbi.nlm.nih.gov/8949936/
https://pubmed.ncbi.nlm.nih.gov/8949936/
https://pubmed.ncbi.nlm.nih.gov/8949936/
https://pubmed.ncbi.nlm.nih.gov/17604636/
https://pubmed.ncbi.nlm.nih.gov/17604636/
https://pubmed.ncbi.nlm.nih.gov/17604636/
https://pubmed.ncbi.nlm.nih.gov/17604636/
https://pubmed.ncbi.nlm.nih.gov/15193778/
https://pubmed.ncbi.nlm.nih.gov/15193778/
https://pubmed.ncbi.nlm.nih.gov/15193778/
https://pubmed.ncbi.nlm.nih.gov/17196883/
https://pubmed.ncbi.nlm.nih.gov/17196883/
https://pubmed.ncbi.nlm.nih.gov/17196883/
https://pubmed.ncbi.nlm.nih.gov/17196883/
https://pubmed.ncbi.nlm.nih.gov/12745624/
https://pubmed.ncbi.nlm.nih.gov/12745624/
https://pubmed.ncbi.nlm.nih.gov/12582464/
https://pubmed.ncbi.nlm.nih.gov/12582464/
https://pubmed.ncbi.nlm.nih.gov/11978855/
https://pubmed.ncbi.nlm.nih.gov/11978855/
https://pubmed.ncbi.nlm.nih.gov/11978855/
https://www.celljournal.org/article_248066.html
https://www.celljournal.org/article_248066.html
https://www.celljournal.org/article_248066.html
https://pubmed.ncbi.nlm.nih.gov/15501307/
https://pubmed.ncbi.nlm.nih.gov/15501307/
https://pubmed.ncbi.nlm.nih.gov/15501307/
https://pubmed.ncbi.nlm.nih.gov/15501307/
https://pubmed.ncbi.nlm.nih.gov/12964492/
https://pubmed.ncbi.nlm.nih.gov/12964492/
https://pubmed.ncbi.nlm.nih.gov/18346069/
https://pubmed.ncbi.nlm.nih.gov/18346069/
https://pubmed.ncbi.nlm.nih.gov/18346069/
https://pubmed.ncbi.nlm.nih.gov/20642395/
https://pubmed.ncbi.nlm.nih.gov/20642395/
https://pubmed.ncbi.nlm.nih.gov/20642395/
https://pubmed.ncbi.nlm.nih.gov/20642395/
https://pubmed.ncbi.nlm.nih.gov/12807519/
https://pubmed.ncbi.nlm.nih.gov/12807519/
https://pubmed.ncbi.nlm.nih.gov/12807519/
https://pubmed.ncbi.nlm.nih.gov/7843955/
https://pubmed.ncbi.nlm.nih.gov/7843955/
https://www.researchgate.net/publication/330773039_Religion_culture_and_illness_a_sociological_study_on_religious_coping_in_Iran
https://www.researchgate.net/publication/330773039_Religion_culture_and_illness_a_sociological_study_on_religious_coping_in_Iran
https://www.who.int/
https://www.who.int/
https://www.who.int/
https://pubmed.ncbi.nlm.nih.gov/15722113/
https://pubmed.ncbi.nlm.nih.gov/15722113/
https://pubmed.ncbi.nlm.nih.gov/18708038/
https://pubmed.ncbi.nlm.nih.gov/18708038/
https://pubmed.ncbi.nlm.nih.gov/18708038/
https://pubmed.ncbi.nlm.nih.gov/12836160/
https://pubmed.ncbi.nlm.nih.gov/12836160/
https://pubmed.ncbi.nlm.nih.gov/12836160/
https://pubmed.ncbi.nlm.nih.gov/12836160/
https://pubmed.ncbi.nlm.nih.gov/2289127/
https://pubmed.ncbi.nlm.nih.gov/2289127/
https://pubmed.ncbi.nlm.nih.gov/2289127/
https://pubmed.ncbi.nlm.nih.gov/2289127/
https://pubmed.ncbi.nlm.nih.gov/2258736/
https://pubmed.ncbi.nlm.nih.gov/2258736/
https://pubmed.ncbi.nlm.nih.gov/2258736/
https://pubmed.ncbi.nlm.nih.gov/11812503/
https://pubmed.ncbi.nlm.nih.gov/11812503/
https://pubmed.ncbi.nlm.nih.gov/11812503/
https://pubmed.ncbi.nlm.nih.gov/11812503/

