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Abstract 

Epilepsy is a highly debilitating disorder by unpredictable seizures associated with emotional disturbance. 

One potential treatment for seizure and depression is dietary therapy. So, this study evaluated effects of daily 

oral administration of sesame and flaxseed oils in depression and seizure. Twenty-one adult male mice were 

divided into the following groups: control (normal saline recipient, 1ml/kg  ( , sesame and flaxseed oils groups 

(8ml/kg bodyweight, for 21 days). At the 22
nd

 day, locomotor activity and depressive - like behavior were 

assessed by open field and tail suspension tests. Also in 23
rd

 day, animals received a subcutaneous injection of 

strychnine for induction of seizure. The seizure latency and death time were recorded through observation of 

animal behavior immediately after injection of strychnine. There were no significant differences in locomotor 

activity among control, sesame and flaxeed groups. But it has been shown a significant increase in latency to 

immobility (p=0.027) and decrease in total immobility (p=0.001) in flaxseed oil group compared to control 

group. Also sesame oil group showed a significant reduction in the duration of total immobility (p=0.027) 

and its latency to immobility wasn’t significant.  There were no significant differences in latency to seizure and 

death time in flaxseed oil groups compared to the control group. The subchronic consumption of sesame oil 

significantly increased the death time than the control group (p=0.04) but the latency to seizure was not 

significant. The results reveal that sesame and flaxseed may be considered as a food adjuvant for attenuating 

emotional problems in epilepsy. 
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1. Introduction 

Epilepsy, a chronic disorder   by recurrent, 

unpredictable and unprovoked seizures is 

associated with range of mental comorbidities 

[1]. It is frequently comorbid with depression 

and anxiety. Many studies have shown the 

prevalence of depression to be higher in 

epileptic people than general population. It 
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was reported that the risk of depressive 

disorders is about 9-37% in patients with 

epilepsy [2]. 

Drug therapy dominantly performed for 

seizure treatment but some time it is not 

controlled by medications in more than 30% of 

patients [3]. In addition, some anticonvulsants 

seem to have undesirable side effects on 

mood [4]. Also antipsychotics reduce seizure 

threshold and exacerbate seizures [5]. 

Therefore, it is important to explore adjuvant 

treatment such as plant sources for 

uncontrolled seizures with psychiatric 

problems. 

There has been a growing interest in the 

drug discovery from plant sources including 

those with protective effects against 

neurological disorders [6]. Sesame oil 

(obtained from Sesamum indicum, Linn, 

Pedaliaceae) and flaxseed (Linum 

usitatissimum) with a rich history in use 

throughout the world have captured the 

curiosity of scientists as sources of various 

bioactive elements such as antioxidants and 

unsaturated fatty acids [7]. 

Sesame oil is a good source for minerals, 

vitamins (A, B, E), proteins and 

phytoestrogens [8, 9]. It may help counteract 

hot flashes of menopausal [10], control blood 

sugar, boost bones and muscles and decrease 

risk of cancer, hypertension, cardiovascular 

disease, stroke, atherosclerosis, 

hypercholesterolemia and neuro-inflammatory 

cascade [11]. Furthermore it has 

high contents of lignans such as sesamin, 

sesamolin and sesamol, which are also known 

to protect body against harmful free-radicals 

[11]. Also, different studies have been 

confirmed the role of sesame oil on emotional 

behaviors and learning process by modulation 

of neurotransmitter systems through its effects 

on plasma cholesterol [12, 13]. 

Popularity of flaxseed oil is due to its 

essential effects in health and function of 

human body. It comprises high amount of 

omega 3 fatty acid (α-linolenic acid), proteins, 

soluble and insoluble fibers, lignans, phenolic 

compounds, vitamins (A, C, F and E), 

minerals and an array of antioxidants [14]. It 

has protective effects against diabetes, 

destruction of kidneys, breast, colon and 

ovarian cancers due to its functional 

constituents. Its fibers decrease stomach 

emptying and absorption of nutrients, so 

prevents obesity [14].  Also it has been 

reported that flaxseed oil declined seizure, 

depression as well as anxiety like behaviors 

[15, 16]. 

It seems both of these oils reduce the risk 

of degenerative diseases associated with 

oxidative stress [11, 16]. Since seizure and 

depression are commonly oxidative stress-

related diseases and there are no enough 

studies simultaneously in epilepsy and 

depression, therefore, the present study was 

designed to confirm and evaluate the 
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behavioral effects of subchronic consumption 

of sesame and flaxseed oils, as two potent 

antioxidants, in tail suspension test and seizure 

induced by strychnine, respectively for 

depression and acute seizure in adult male mice. 

 

2. Materials and Methods 

2.1.  Animals 

Twenty-one adult male mice (weight of 25–

35 g) obtained from animal house of Shahid 

Chamran university of Ahvaz. All animals 

were maintained in transparent plastic cages 

on a 12-h light/dark cycle (lights on at 

7:00 a.m.), temperature (23±2 
o
C) and 

humidity (50±5%). All experimental 

procedures were performed in accordance with 

local ethics committee of Shahid Chamran 

university of Ahvaz which completely 

coincides with the guide for the care and use 

of laboratory animals by the National Institutes 

of Health publication. 

Sesame oil and strychnine were purchased 

from Sigma and flaxeed oil from Cedrin Daru 

Alborz. Animals received oils or saline orally 

at a volume of 8ml/kg/day body weight for 21 

days. Strychnine was dissolved in 

physiological saline (0.9% sodium chloride). 

The animals received a subcutaneous injection 

of strychnine (3mg/kg) for induction of 

convulsive seizures [17]. 

 

2.2.  Behavioral Tests 

At the 22
nd

 day of treatment, two tests were 

performed between 9:00 AM and 1:00PM. In 

the first session, locomotor activity was 

assessed by an open field and in the second, 

the depressive - like behavior was evaluated 

by tail suspension test [18].  

An open field box consists of white floor 

and four transparent Plexiglas-walls (size in 

cm 45×45×40). Each mouse was placed in one 

corner of the open filed and it was allowed to 

explore the open field. The numbers of 

crossings performed by each mouse were 

counted by a locomotion counter connected to 

open filed during 5 minutes. After each trial, 

the set up was cleaned with an ethanol solution 

and removed any olfactory cuing [18].  

One hour after evaluating locomotor 

activity, the depressive - like behavior of 

animals was evaluated by tail suspension test. 

The tail suspension test (TST), is one of the 

most common assays to monitor immobility as 

a factor of despair. Each mouse was suspended 

from its tail with adhesive tape for 6 min and 

latency to immobility and total immobility 

time was recorded [19]. Also in 23
rd

 day, 

seizure latency and duration until death were 

evaluated through observation of the animal 

behavior immediately after a subcutaneous 

injection of strychnine [17]. 

 

2.3.  Statistical Analyses  

Statistical analysis was carried out using 

IBM SPSS version 16. Data were represented 

as the mean ± Standard Error of Mean (SEM). 

A one-way analysis of variance (ANOVA) 

followed by a post hoc of a Tukey test was 

performed to compare the changes in the 

motions in  open field, the latency to first 

immobility and the duration of immobility in 

tail suspension test, seizure latency and 

duration until death induced by strychnine. 

The analyses were done two-sided and 

significance was adjusted at 𝑝 ≤ 0.05. 
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3. Results and Discussion 

3.1.  Effect of Sesame and Flaxseed Oils in 

Locomotor Activity in Open Field Test 

The data in figure 1 revealed that no 

significant differences were observed in 

horizontal activities (number of motions) 

among all groups.  
 

 

Figure 1. Effect of sesame and flaxseed oils 

treatments on locomotor activity in open field test 

in male mice. Each value represents the mean ± SE.  

 

3.2.  Effect of Sesame and Flaxseed Oils in 

Depression in Mice in Suspension Tail Test 

As shown in figure 2, the potential 

antidepressant-like effects of sesame and 

flaxseed oils were evaluated in mice by 

suspension tail test. It has been revealed a 

significant increase in latency to immobility 

(p=0.027) and a decrease in total immobilitties 

(p=0.001) in flaxseed oil receiving group 

compared to control group. Also sesame oil 

receiving group showed a significant 

reduction in the duration of total 

immobilities (p=0.027), but its latency to first 

immobility wasn’t significant. 

 

  

Figure 2. The effects of sesame and flaxeed oils on the latency and duration of immobility in the tail suspension 

test in male mice. Each value represents the mean ± SE. * p≤0.05 and *** ≤0.001 compare to control. 

 

  

Figure 3. The effects of sesame and flaxeed oils in seizure induced by strychnine in male mice. Each value 

represents the mean ± SE. * p≤0.05 compare to control. 

https://www.hindawi.com/journals/ecam/2017/6405789/fig6/
https://www.nature.com/articles/srep04433#f1
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3.3. Effect of Sesame and Flaxseed Oils in 

Seizure Induced by Strychnine in Mice 

There were no significant differences in 

convulsion onset time and death time in 

flaxseed oil group compared to the control 

group. The subchronic consumption of sesame 

oil significantly increased the death time than 

the control group (p=0.04) but the convulsion 

onset time was not significant (Figure 3). 

 

3.4.  Discussion 

As shown in figure 2, oral subchronic 

consumption of sesame and flaxseed oils could 

have antidepressive activity and this response 

could not be explained by change in locomotor 

activity because they were as active as control 

animals in the open field (Figure 1). 

These results are in agreement with  

Tanbouly et al reported flaxseed at doses of 

200mg/kg/mL declined depression and 

anxiety-like behaviors and improved memory 

in postpartum depression-induced female rats 

[16]. Moreover, it alone (1.8 ml/kg rat) and in 

combination with phenytoin could decrease 

seizure induced by maximal electroshock in 

rats [15]. Also, Liu et al showed 

administration of sesame cake and sesamol, 

the major constituent of sesame seed oil, 

improved chronic stress -induced depression 

[20]. 

Interestingly, our data demonstrated that, 

subchronic consumption of sesame oil delayed 

seizure induced by strychnine and increased 

time of life too. But flaxseed oil group didn’t 

show any significant differences in convulsion 

onset time and death time compared to control 

group. According to our results, it was 

reported that Sesamol suppressed 

pentylentetrazol induced seizures and 

preserved brain glutathione (an indicator of 

antioxidents) content in kindled rats [21]. 

Contrary to the current study, a previous 

report has been demonstrated that flaxseed oil 

exhibited significant anticonvulsant activity 

against maximal electroshock-induced seizures 

[22]. It seems in our study, flaxseed acts less 

effect in strychnine- induced seizure model 

than maximal electroshock model. These 

effects may be due to the dissimilarity in dose, 

model of seizure and type of animals in these 

researches. Both of these models use to 

produce generalized tonic-clonic seizure, but 

strychnine-induced seizure is defined as a 

therapy resistant seizure [23]. 

Accumulating evidences suggest that 

epilepsy and depression are associated with 

oxidative stress [24]. Therefore, the rich plant 

sources of antioxidant such as sesame and 

flaxseed have protective effects on neuronal 

cells in these disorders [7, 11]. Antioxidants 

neutralize the effects of free radicals that 

damage cellular lipids, proteins, or DNA in 

cells [25]. Since sesame and flaxseed oils have 

an array of antioxidants such as phenolic and 

lignans component, they can ameliorate 

oxidative stress and cause oxidative stability 

[11, 26].  

Furthermore, both flaxseed and sesame 

seed are known as an excellent source of 

polyunsaturated fatty acids (PUFA). 

Evaluation of oils showed lipid contents 

(g.kg–1) in sesame and flaxseed oils were 

respectively 56.50 and 39.52 [27]. It has been 

reported that n-3 PUFAs had anti-

https://www.nature.com/articles/srep04433#f1
https://www.hindawi.com/92143276/
https://www.hindawi.com/92143276/
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inflammatory effects and decreased the 

production of proinflammatory prostaglandin 

E2 (PGE2) and could raise the threshold of 

epileptic seizures [28, 29]. Polyunsaturated 

fatty acids modulate membrane properties and 

interact with ion channels such as inhibition 

the voltage-dependent sodium, calcium and 

potassium currents [30]. Also they regulate 

release and signaling of neurotransmitter and 

transcription of genes [31]. Also, it is believed 

that anti-depression characteristics of these 

oils have been induced by their effects on 

plasma cholesterol [12]. It was reported that 

consumption of sesame and flaxseed oil 

resulted cholesterol decrease and 

neurotransmitter changes in 

hypercholesterolemia rats which had role in 

emotional -like behaviors [11, 32]. 

 

4. Conclusion 

The results reveal that sesame and flaxseed 

oils may be considered as a food adjuvant for 

attenuating psycharectic problems induced by 

epilepsy or antiepileptic drugs.The present 

work was just an effort and more studies 

should be performed to ascertain 

characterization of active compounds and 

possible mechanisms, minimum amount of oil 

required as well as undesirable side effects on 

different models of epilepsy. 
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