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ABSTRACT  
This study was designed to evaluate the antiseizure effect of Sodium selenite in the animal models of maximal electroshock 
seizures (MES) and pentylenetetrazole (PTZ) induced seizures. Healthy, male albino wistar rats were given sodium selenite 
supplementation intraperitonially in various doses (100, 200, 300 and 400 µg/Kg/day) for 1 week (day 1 to day 7). On day 0 and 
day 8, response to MES (150 mA for 0.2 s) was tested. Similarly, in the other groups, the response to PTZ 60 mg/kg i.p. was 
tested. Sodium selenite has shown protective effect at 200, 300 and 400 µg/Kg doses against MES and at 200 µg/Kg and 300 
µg/Kg doses against PTZ induced seizures in rats. Present study reveals that sodium selenite has antiseizure effect when tested 
against animal models of MES and PTZ-induced seizures. 
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INTRODUCTION  
An epileptic seizure is a transient occurrence of signs and/or 
symptoms due to abnormal excessive or synchronous 
neuronal activity in the brain1. It is one of the oldest 
neurological conditions known to mankind and the most 
frequent neurological condition after stroke 2. Around 50 
million people worldwide have epilepsy. Close to 80% of 
epilepsy cases worldwide are found in developing regions 3. 
Epilepsy is usually controlled, but not cured, with 
medication. However, over 30 - 40% of people with 
epilepsy do not have seizure control even with the best 
available medications4, 5. This limitation invites us to study a 
newer agent that would overcome this problem.       
Various experimental and human studies suggested that the 
homeostasis of trace elements, membrane lipid peroxidation 
and antioxidants are crucial for brain function, and they 
were directly or indirectly implicated as taking part in the 
pathophysiology of neuronal excitotoxicity and seizure 
recurrence and its resistance to treatment with antiepileptic 
drugs (AEDs)6. Some clinical reports have demonstrated a 
direct link between blood selenium levels and the 
neurological condition of intractable seizures and resistant 
epilepsy7,8, 9,10. In neuronal cell culture, addition of Selenium 
in the form of selenite within a physiological range protects 
against exctiotoxic insults and even attenuates primary 
damage 11. Selenium is well established as an essential trace 
element of fundamental importance to human health, is 
known primarily for its antioxidant activity and in 
therapeutic aspects for its chemopreventive, 
antiinflammatory and antiviral properties 12. Trace amounts 

of the element are necessary for cellular functions in 
animals, having a virtue of forming the active center of the 
enzymes glutathione peroxidase and thioredoxin reductase 
(which indirectly reduce certain oxidized molecules in the 
living cells) 13,14. Various experimental studies reported that 
treatment with selenium has antiseizure effect in rodent 
models of chemically induced seizures and may represent a 
novel approach to treatment of patients with 
epilepsy15,16,11,17,13,18,19. As per our thorough review of 
literature probably there is no previous study to report the 
antiseizure effect of selenium supplementation against 
maximal electroshock seizures in rats. Present study was 
planned to evaluate the antiseizure effect of sodium selenite 
in the animal models of maximal electroshock (MES) and 
pentylenetetrazole (PTZ) induced seizures. 
 
MATERIALS AND METHODS 
 
Animals  
Healthy, male, adult albino wistar rats weighing 100 – 250 g 
were used for the study. The animals used were procured 
from the central animal house facility, Jawaharlal Nehru 
Medical College, AMU Aligarh. They were housed in 
plastic cages in the Pharmacology section of Central Animal 
House with free access to food and tap water. The animal 
room was well ventilated and maintained under standard 
conditions throughout the experimental period. The study 
protocol was approved by the Institutional Animal Ethics 
Committee (IAEC), Jawaharlal Nehru Medical College, 
AMU Aligarh. All the animal experiments were carried out 
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as per the rules and regulations of IAEC and CPCSEA 
(committee for the purpose of control and supervision on 
experiments on animals). 
 
Chemicals and Instruments 
Sodium selenite powder (Sigma Aldrich, USA), 
Pentylenetetrazole powder (Sigma Aldrich, USA), 
Electroconvulsiometer (Orchid scientifics Ltd. Nasik, India). 
 
Experimental Design 
After 7 days of adaptation to the laboratory conditions, the 
animals were divided into six experimental groups 
consisting of six rats per group. Group I, II, III and IV were 
the MES groups in which Sodium selenite 100 µg/Kg i.p, 
200 µg/Kg i.p., 300 µg/Kg i.p. and 400 µg/Kg i.p. was 
administered respectively for a period of 7 days. Group V 
and VI were PTZ groups in which Sodium selenite 200 
µg/Kg i.p. and 300 µg/Kg i.p. was administered respectively 
for a period of 7 days. Sodium selenite was dissolved in 
distilled water and injected intraperitonially (i.p.) in all the 
groups in a volume of 0.2 ml/100 g body weight. In each 
group seizure induction was done on a day before (day 0) 
and the day after (day 8) Sodium selenite administration. 
Each animal was its own control in all the groups. All the 
tests were performed between 9:00 and 15:00 hr. 
 
Maximal Electroshock Seizures (MES) 
This test was done by a modification of the method 
described by Castel-Branco et al., 2009 20. In each animal 
electroshock stimulation was applied through transauricular 
electrodes from an electroconvulsiometer at an intensity 150 
mA fixed current, a 50-60–Hz pulse frequency for 0.2 sec 
duration. Parameters noted in each animal were: Onset of 
seizures, duration of limb flexion, duration of tonic hind 

limb extension (THLE), duration of clonic phase and total 
duration of seizures. 
 
Pentylenetetrazole(PTZ) Induced Seizures 
PTZ was prepared freshly dissolving in normal saline and 
administered in a dose of 60 mg/Kg i.p. This dose of PTZ 
has been standardized as 100% convulsant dose with 
minimal mortality in rats 21. Each animal was administered 
with PTZ in a volume of 0.2 ml/100 g body weight i.p. and 
was observed for 30 min. Parameters noted in each animal 
were: Onset of myoclonic jerks, duration of myoclonic 
jerks, duration of clonic phase, and total duration of 
seizures. 
 
Statistical Analysis  
The data were analyzed with the SPSS 17.0 (Statistical 
Package for Social Sciences) software package. The paired 
Students t-test was used to compare the data obtained on day 
0 and on day 8 in all the groups. Data expressed as mean ± 
Standard error of mean (SEM).  A value of P<0.05 was 
considered to be statistically significant.  
 
RESULTS  
 
Results of Maximal Electroshock Seizures 
Onset of seizures was delayed significantly at doses 200 and 
300 µg/Kg (P<0.05). Duration of THLE and tonic limb 
flexion was reduced significantly at doses 200, 300 and 400 
µg/Kg (P<0.05). Duration of clonic phase was reduced 
significantly at doses 100, 300 and 400 µg/Kg and there was 
significant reduction in the total duration of seizures at all 
the doses (Table-1). 
 

 
Table-1: Effect of Sodium selenite Against Maximal Electroshock Seizures in Rats 

 

Parameter  Days Group I 
(SS 100 µg/Kg, n=6) 

Group II 
(SS 200 µg/Kg, n=6) 

Group III 
(SS 300 µg/Kg, n=6) 

Group IV 
(SS 400 µg/Kg, n=6) 

Onset of seizures (sec) Day 0 
Day 8 

0.68 ± 0.15 
0.62 ± 0.09 

0.59 ± 0.03 
0.84 ± 0.08* 

0.73 ± 0.03 
1.20 ± 0.16* 

0.68 ± 0.02 
1.02 ± 0.13 

Duration of TLF (sec) Day 0 
Day 8 

4.81 ± 1.14 
1.98 ± 0.22 

4.12 ± 0.62 
1.80 ± 0.29* 

6.64 ± 1.10 
4.15 ± 1.89* 

4.23 ± 1.73 
2.69 ± 1.58* 

Duration of THLE (sec) Day 0 
Day 8 

7.30 ± 1.10 
6.13 ± 1.66 

10.69 ± 0.32 
7.62 ± 0.98* 

9.47 ± 1.25 
5.56 ± 1.87* 

10.04 ± 1.80 
5.55 ± 2.05* 

Duration of clonic phase (sec) Day 0 
Day 8 

30.02 ± 5.26 
20.61 ± 1.22* 

18.76 ± 1.70 
17.12 ± 1.26 

19.24 ± 1.31 
16.83 ± 1.43** 

21.42 ± 2.51 
16.12 ±2.27* 

Total duration of seizures (sec) Day 0 
Day 8 

42.33 ± 4.41 
29.26± 2.91** 

33.41 ± 1.46 
26.57 ± 1.52* 

35.14 ± 1.42 
28.54 ± 1.09* 

35.70 ± 3.27 
24.37 ± 2.57** 

 
Values indicate mean ± SEM, *P<0.05, ** P<0.01, Day 8 vs day 0: Sodium selenite (SS) given from day 1 to 7, THLE→ Tonic hind limb 

extension, TLF→ Tonic limb flexion. 
 

Results of PTZ Induced Seizures 
There was delayed onset of myoclonic jerks at 200 µg/Kg 
dose (P<0.05) (table 2) and there was significant reduction in 
the duration of myoclonic jerks, clonic phase and total 

duration of seizures (P<0.05) in doses of  200 and 300 
µg/Kg, however with 200 µg/Kg dose this reduction was 
highly significant (P<0.01). 
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Table 2: Effect of Sodium selenite Against PTZ Induced Seizures in Rats 
 

Parameter (sec) Days Group V 
(SS 200 µg/Kg, n=6) 

Group VI  
(SS 300 µg/Kg, n=6) 

Onset of myoclonic jerks  Day 0 
Day 8 

40.70 ± 6.45 
51.11 ± 4.01* 

34.41±.7.52 
23.35 ± 7.64 

Duration of myoclonic jerks Day 0 
Day 8 

5.97 ± 0.78 
2.37 ± 0.81** 

5.12 ± 0.60 
2.06 ± 0.61* 

Duration of clonic phase Day 0 
Day 8 

121.80 ±. 32.71 
44.83 ± 16.57** 

93.33 ± 17.17 
28.39 ± 14.15* 

Total duration of seizures Day 0 
Day 8 

127.78 ± 32.37 
47.21 ± 16.73** 

98.45 ± 17.36 
30.46 ± 14.53* 

 
Values indicate mean ± SEM, *p<0.05, ** P<0.01, Day 8 vs day 0:Sodium selenite(SS) given from day 1 to 7. 

 
DISCUSSION  
In the present study selenium supplementation in the form of 
sodium selenite appears to exert protective effect in the 
animal models of maximal electroshock seizures (MES) and 
pentylenetetrazole (PTZ) induced seizures.   
The trace element Selenium (Se) plays a critical role in the 
maintenance of proper functioning of the nervous system. Se 
is a potent protective agent for neurons through the 
expression of selenoproteins, which are mostly involved in 
regulation of redox status under physiological conditions and 
in antioxidant defense and Se is involved in protection of 
astroglial and neuronal cells against oxidative stress 22. 
Selenium linked protection has been ascribed to the 
involvement of selenoenzymes like glutathione peroxidase 
(GPx) and phospholipid hydroperoxide GPx (GPx4). GPx is 
a family capable of eliminating peroxides in the neurons by 
reducing them to H2O or alcohols, with Glutathione as 
reducing substrate23,24,25. Thus, in the form of GPx 
selenoenzymes, Se is involved in the protection of neuronal 
cells in a diverse manner 26. Selenium can reduce oxidative 
stress and generation of reactive oxygen species which is an 
important cause and consequence of epileptic seizures 27,17. 
Experimental studies have shown that a single convulsive 
dose of PTZ resulted insignificant changes in many 
parameters such as whole brain hydroxyl radicals (except 
cerebellum) 28 and GPx activity in specific brain areas 29. 
PTZ-induced reductions in antioxidant content were observed 
in rat brain homogenates 30. Maximal electroshock induced 
changes in some markers of oxidative stress in mice were 
reported by Nieoczym et al., 2008 31. Reeta et al.,201132  
reported that PTZ and MES caused an oxidative stress 
probably due to free radical generation. The observed 
protective effect in the present study is more possibly due to 
the antioxidant property of selenium against the oxidative 
stress associated with the PTZ as well as MES seizure 
models.       
In the previous studies17,13 (Naziroglu et al.,2008 and 
Kutluhan et al., 2009), Selenium as Sodium selenite in the 
dose of 300µg/Kg i.p. for 7 days has shown antiseizure effect 
in PTZ-induced seizures in rats. Similar effect was observed 
in the present study at 300 µg/Kg dose of sodium selenite 
against PTZ as well as MES induced seizures. In addition, in 
present study selenium has shown antiseizure effect at lower 
dose i.e. 200 µg/kg. The doses of sodium selenite (200 and 
300 µg/Kg) were considered effective doses as there was 
significant reduction in THLE (Table 1) along with delayed 
onset of seizures (Table 1 and 2). Observed protective effect 
of Selenium in PTZ induced seizures is supported by some of 
the previously reported studies 17,13,18. Willmore, 1981 15 has 

reported anticonvulsant activity of Selenium against iron 
induced seizures in rats and Ethel et al., 2012 19 against 
pilocarpine induced seizures in rats. As per our thorough 
review of literature antiseizure effect of selenium against 
MES has been reported first time in our study.  
Selenium has neuroprotective activity against brain insults 
33,34,35 which can lead to its antiseizure effect, as a strong co-
relation between neuroprotective activity and antiseizure 
effect of a agent is reported by Stepienket al., 2005 36. 
Observed antiseizure effect with 200 µg/kg dose of sodium 
selenite can be possibly due its neuroprotective activity at 
200 µg/kg given for 7 days as reported by Ansari et al., 
200433 and Mehta et al., 2012 37.  
Further studies are required to validate the results in the 
present study and to evaluate the effect of selenium 
supplementation on the activity of standard antiepileptic 
drugs.                
Our findings in the present study propose a crucial role for 
the trace element Selenium in epilepsy and mandate further 
research on the place for selenium supplements in epilepsy 
therapeutic regimens. 
 
CONCLUSION 
Selenium supplementation in the form of Sodium selenite 
appears to exert protective effect in the animal models of 
maximal electroshock seizures (MES) and pentylenetetrazole 
(PTZ) induced seizures. This suggests potential utility of 
Sodium selenite supplementation in the management of 
generalized tonic-clonic seizures and absence seizures.  
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