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ABSTRACT:

Background: Epilepsy is a vert prevalent and important neurological condition around the world. At least 50 million people around the
globe are affected by the disorder and around 100 million people have experienced seizure at least once during their lives. oxidative
stress is the chief reason behind the neurodegenerative conditions such as epilepsy.4-11 Vitamin E is found in the roots of wheat and
vegetable oils. The most crucial portion of this substance is the o portion because it comprises of 90% of the tocopherol composition of
the animal tissues. The present study was conducted with the aim to evaluate the role of tocopherol in the management of epilepsy cases.
Materials and methods: The present prospective study was conducted in the Department for a period of 1 year. Subjects taking two
anticonvulsant drugs in the past 6 months and having 2 seizures per month were included in the study. Patients taking carbamazepine,
sodium valproate, levetiracetam, or a combination of them and not taking any Vitamin E supplement were enrolled in the study All the
subjects underwent EEG before the beginning of the treatment. Regular follow ups were performed for a period of 6 months and EEG
changes and biochemical markers were measured amongst them. Chi square and independent t test were used to compare the results.
Probability value of less than 0.05 was considered as significant. Results: A total of 60 subjects were enrolled in the present study with
30 subjects in each group. The mean age of cases was 29.8+/-5.1 years and the mean age of controls was 29.6+/-8.2 years. There was no
significant difference between the groups. The mean antioxidant capacity of cases before and after treatment was 6.3+/-2.2 mg/dl and
7.7+/-2.3 mg/dl respectively. The mean antioxidant capacity of controls before and after treatment was 7.4+/- 2 mg/dl and 7.3+/-
2.2mg/dl respectively. Conclusion: Increase in the oxidative stress can be implicated for causing brain damage and hence seizures.
There was a considerable improvement in the seizure frequency amongst subjects that were given Vitamin E.
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NTRODUCTION

Epilepsy is a vert prevalent and important neurological

condition around the world. At least 50 million people

around the globe are affected by the disorder and around 100
million people have experienced seizure at least once during their
lives. This disease has physical, psychological, social, and
economic impact. Its prevalence varies between 5.8/1000 to
10.3/1000 people in developed countries and developing countries
respectively.! The most common treatments for epilepsy include

use of antiepileptic drugs. The most commonly used drugs are
valproate sodium, phenytoin, carbamazepine, phenobarbital, and
lamotrigine and levetiracetam. Usually combinations of drugs are
used to manage epilepsy. The choice of drug depends upon the
type of seizures and the portion of brain involved. One of the
actions of carbamazepine and sodium valproate and levetiracetam
is by the impact on the course of oxidative stress.”> Valproic acid
also decreases the concentration of the mitochondrial coenzyme A
which is produced by the conversion of the valproate to
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valproyl-CoA in the existence of adenosine triphosphate and
coenzyme A. This affects fatty acid oxidation and impairs
synthesis of ATP. "° Cells of brain are sensitive to reactive oxygen
species. This stress can cause damage to the biological molecules
of the brain. This oxidative stress is the chief reason behind the

-11 . . .
Vitamin E is

neurodegenerative conditions such as epilepsy.”
found in the roots of wheat and vegetable oils. The most crucial
portion of this substance is the a portion because it comprises of
90% of the tocopherol composition of the animal tissues. Vitamin
E prevent the negative effects of lipid peroxidation on the brain
tissue since it absorbs oxygen free radicals. Various studies have
shown the result of Vitamin E on the management of epilepsy. In a
recent study Vitamin E was used as adjunctive therapy in the
management of epilepsy in children whose seizures were not
controlled, and its use resulted in significant improvement. It
carries no side effects of risks of toxicity.*'*'* The present study
was conducted with the aim to evaluate the role of tocopherol in

the management of epilepsy cases.
MATERIALS AND METHODS

The present prospective study was conducted in the Department
for a period of 1 year. All the subjects were informed about the
study and a written consent was obtained in their vernacular
language. The study included subjects between 20-50 years of age.
Subjects taking two anticonvulsant drugs in the past 6 months and
having 2 seizures per month were included in the study. Patients
taking carbamazepine, sodium valproate, levetiracetam, or a
combination of them and not taking any Vitamin E supplement
were enrolled in the study. The basic demographic information, the
frequency of seizures and EEG findings were noted. The venous
blood sample was obtained to measure biomarkers involved in the
oxidative process of total antioxidant capacity, catalase, and
malondialdehyde. Plasma antioxidant capacity was established
using Benzie IF method. Catalase activity was assessed using Goth
spectrophotometry method. Serum malondialdehyde levels was
estimated using the method given by Satoh. The subjects were
randomly divided into the cases and the control group. The
controls received placebo like those given to the cases. The
physician did not know about the medication prescribed. All the
subjects underwent EEG before the beginning of the treatment.
Regular follow ups were performed for a period of 6 months and
EEG changes and biochemical markers were measured amongst
them. Interpretation of EEG were randomly carried out by
physicians. The before and after treatment values were compared.
All the data was arranged in a tabulated form and analyzed using
SPSS software. Chi square and independent t test were used to
compare the results. Probability value of less than 0.05 was
considered as significant.

RESULTS

A total of 60 subjects were enrolled in the present study with 30

subjects in each group. Table 1 illustrates the baseline

characteristics of the study population. The mean age of cases was
29.84/-5.1 years and the mean age of controls was 29.6+/-8.2
years. There was no significant difference between the groups.
There were 43.3% males and 56.7% females amongst the cases
and 30% males and 70% females were seen in control group.
There were 33.3% of cases with focal seizures and 53.3% subjects
with generalized seizures. There were 63.3% controls with focal
seizures and 43.3% with generalized seizures. There was no
significant difference in the baseline characteristics of the study.
Table 2 shows the antioxidant efficacy and seizure frequency of
the study. The mean antioxidant capacity of cases before and after
treatment was 6.3+/-2.2 mg/dl and 7.7+/-2.3 mg/dl respectively.
The mean antioxidant capacity of controls before and after
treatment was 7.4+/- 2 mg/dl and 7.3+/- 2.2mg/dl respectively.
There was significant difference in the antioxidant levels in cases
before and after treatment. The mean catalase levels amongst cases
before and after treatment were 14.4+/-52 and 16.6+/-4.3
respectively. There was a significant difference in the mean
catalase levels before and after treatment. The mean Glutathione
levels amongst cases before and after treatment were 14.6+/- 6.2
and 18.4+/-7.3 respectively. There was a significant difference in
the mean catalase levels before and after treatment. The seizure
frequency amongst cases and controls initially was 2 and after
treatment was 1 amongst cases and 2 amongst controls. There was
a significant improvement in the seizure frequency amongst the
cases.

Table 1: Baseline characteristics of the study population

VARIABLE CASES CONTROLS P VALUE
(N=30) (N=30)

Age 29.8+/-5.1 29.6+/-8.2 >0.05

Gender

Males 13(43.3%) 9(30%) >0.05

Females 17(56.7%) 21(70%)

Type of >0.05

seizures

Focal 10(33.3%) 19(63.3%)

seizures

Generalized 16(53.3%) 13(43.3%)

seizures

DISCUSSION

In subjects with epilepsy, deficiency of Vitamin E has been seen,
this deficiency has been majorly due to antiepileptic therapy, and
on the contrary the antiepileptic action of Vitamin E hasn’t been
confirmed yet.'*!* In the previous studies, it has been shown that
amongst epileptic subjects lipid peroxidation and glutathione
peroxidase are parameters of oxidative stress and were
significantly higher compared to controls and the levels of
Vitamin C, E, and A, ie. the antioxidant substances were

significantly lower amongst the epileptics when compared to
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controls, and therefore it was suggested that free radicals may be
implicated in epilepsy.'®"” Vitamin E is able to cross the
blood-brain barrier and collect at high concentration in the brain.'®
Therefore, it suggests that in suppression of seizures and neuronal
damage, supplementation with Vitamin E could be helpful

Table 2: Antioxidant efficacy and seizure frequency of the
study

VARIABLE BRFORE AFTER P
TREATME TREATME VALU
NT NT E
antioxidant cases 6.3+/-2.2 7.7+/-2.3 <0.05
capacity(mg/
dl) Contro  7.4+/-2 7.3+/-2.2 >0.05
Is
Catalase cases 14.4+/-5.2 16.6+/-4.3 <0.05
(w/ml)
Contro  17.6+/-4.9 17.3 +/-5.2 >0.05
Is
Glutathione cases 14.6+/- 6.2 18.4+/-7.3 <0.05
Contro  15.4 +/-5.5 16.4+/-5.6 >0.05
Is
Malondialdeh cases 12.5+/-4.2 11.6+/-3.7 >0.05
yde (nmol/ml)
Contro  15.3+/-5.1 15.4+/-5.8 >0.05
Is
Seizure cases 2(2-2) 1(1-2) <0.05
frequency
Contro 2 (2-2) 2(2-4) >0.05
Is
P >0.05 <0.05
value

Studies conducted on animals have concluded that Vitamin E has
an anticonvulsant effect amongst animal seizure models. "
According to our study, the mean antioxidant capacity of cases
before and after treatment was 6.3+/-2.2 mg/dl and 7.7+/-2.3 mg/dl
respectively. The mean antioxidant capacity of controls before and
7.4+/- 2 mg/dl and 7.3+/- 2.2mg/dl
respectively. There was significant difference in the antioxidant

levels in cases before and after treatment. The mean catalase levels

after treatment was

amongst cases before and after treatment were 14.4+/-5.2 and
16.6+/-4.3 respectively. There was a significant difference in the
mean catalase levels before and after treatment. The mean
Glutathione levels amongst cases before and after treatment were
14.6+/- 6.2 and 18.4+/-7.3 respectively. There was a significant
difference in the mean catalase levels before and after treatment.
The seizure frequency amongst cases and controls initially was 2
and after treatment was 1 amongst cases and 2 amongst controls.
There was a significant improvement in the seizure frequency
amongst the cases. According to a double-blind study by Raju et
al. Vitamin E an adjunctive therapy was compared to placebo
amongst subjects with uncontrolled epilepsy. After two complete
treatment phases no significant difference was observed between

the vitamin E and placebo group.”® Other studies have shown that
management with Vitamin E have additional beneficial effects on
activity of seizure and neurodegeneration induced by
pentylentetrazol®' or pilocarpine.”> Moreover, Vitamin E weakened
the lipid peroxidation process and elevated catalase activity after

pilocarpine-induced seizure and decreased the blood-brain

barrier disruption after pentylentetrazol - induced seizure.’

CONCLUSION

Increase in the oxidative stress can be implicated for causing brain
damage and hence seizures. In our study, Vitamin E or tocopherol
decreased the oxidative load on brain and thus aided in protecting
against oxygen free radicals. There was a considerable
improvement in the seizure frequency amongst subjects that were

given Vitamin E.
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