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INTRODUCTION

ABSTRACT

Background: Individuals with epilepsy have a higher incidence of psychiatric
disorders than person without epilepsy. Epidemiological studies have shown that
the co-morbidity of epilepsy and depression to be high as 50%. The conventional
anti-depressants are believed to lower the seizure threshold making it difficult to
treat the co-morbid depression, but animal studies have shown SSRIs, a common
anti-depressant, to have anti-convulsant properties. So, we propose to study the
anticonvulsant effects of fluoxetine, a SSRI, in albino rats against maximal
electroshock seizure and to compare against a standard antiepileptic drug
phenytoin.

Methods: The anticonvulsant effect of fluoxetine was observed in model of
maximal electroconvulsive seizure threshold in albino rats. The animals were
divided into 3 groups having 6 animals each, receiving distilled water, fluoxetine
and phenytoin respectively. The drugs were given orally, and the effect was
observed on day 7, 14 and 21. Tonic hind-limb extension was taken as the
parameter of electroshock seizure. The effects were compared against a standard
anti-seizure drug phenytoin.

Results: Fluoxetine showed significant elevation of the seizure threshold
following 14 days of administration (P value 0.031). The effect was comparable
to phenytoin with no significant difference after 7, 14 and 21 days of treatment
(P-value 0.485, 0.699 and 0.818 respectively) though phenytoin showed
significant anti-seizure effect since day 7 of treatment.

Conclusions: Fluoxetine showed significant anti-seizure activity against
electroconvulsive seizure in albino rats.

Keywords: Anticonvulsant, Albino rats, Fluoxetine, Maximal electroshock
seizure, Phenytoin

SSRIs, one of the most widely used class of
antidepressants seem to be relatively safe in this regard.3*
They, in fact have shown anticonvulsant action in some

Epilepsy, one of the oldest neurological diseases known to
mankind, describes a condition where a person has
recurrent seizures due to a chronic underlying process.
Apart from affecting a large population worldwide it can
co-exist with a variety of psychiatric disorders depression
being the commonest with co-morbidity as high as 60%.%2
Unfortunately many conventional antidepressants show
epileptogenic potential making it difficult to treat the co-
existing depression in patients with epilepsy. However,
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animal models of epilepsy though some uncontrolled
clinical case studies have shown them to increase seizure
frequency in patients with depression.®

Another major drawback of the commonly used
anticonvulsants is the adverse reactions encountered
during chronic use. The propensity of the adverse effects
increases with the wuses of a combination of

International Journal of Basic & Clinical Pharmacology | January 2018 | Vol 7 | Issue 1  Page 138



Gangopadhyay T et al. Int J Basic Clin Pharmacol. 2018 Jan;7(1):138-141

anticonvulsants. It may be beneficial to explore some new
combinations those may allow dose reduction of the
conventional antiepileptics and thus reducing the adverse
effects without affecting the seizure control.

The purpose of the present study is to ascertain the
anticonvulsant action of Fluoxetine, a commonly
prescribed SSRI in threshold of maximal electro-
convulsant model on albino rats and to compare that with
the anticonvulsant effect of phenytoin sodium alone and in
combination with fluoxetine.

METHODS

The study was done in the Department of Pharmacology
and Therapeutics, in a tertiary medical college. Approval
of the Institutional Ethics committee was obtained prior to
the study.

Healthy, adult, albino rats of either sex weighing about
150-200gms were used in the study. The animals were kept
in separate cages with natural light/dark cycle and
provided with free access to food and water. All the
animals were given same kind of food and tap water. One
week was given to the animals for acclimatization and
adjustment to the new environment. Standard laboratory
conditions of temperature, humidity and aeration were
maintained.

An electro-convulsiometer was used. Strength of current
was 30mA and duration was 0.3 seconds. Ear clip
electrodes were used instead of corneal electrodes to
minimize animal suffering.

The animals were weighed with the balance. They all were
kept in individual cages with numbers marked on the side
of the cage. Free access to food and water was given except
during the time of experiment. The floor of the cages was
covered with grain husk which was cleaned every second
day. The animals were inspected frequently to rule out any
infection.

The animals were acclimatized to the feel of ear clip
electrodes, so that they do not resist unduly during

administration of electric shock, because stress alters the
seizure threshold.

At first the threshold for electro-convulsion was
determined. The ears were cleaned with spirit to remove
the sebaceous gland secretions, and then with saline for
better electrical conduction. Electric shock was given
starting from 30 mA and increasing up to 60mA.The
strength of current causing tonic hind limb extension of
>90- was taken as seizure threshold current(STC). Those
animals who did not show hind limb extension even at
60mA current were discarded.

The animals then were randomly divided into control,
fluoxetine, phenytoin; each group containing six animals.
Rats in control group received distilled water while the rats
in fluoxetine group received fluoxetine suspension orally
in a dose of 10mg/kg body weight. The drug was diluted
in distilled water to the concentration of 1mg/ml.
Phenytoin sodium (Tab Eptoin) was given to the third
group orally in a dose of 20mg/kg dissolved in distilled
water to get a concentration of 2mg/ml. After giving the
drugs for 7 days the rats were again exposed to electric
current and their threshold for hind limb extension were
noted. The drugs were continued with the same dose and
the threshold of hind limb extension was noted on day 7,
day 21 and day 28.

RESULTS

All the obtained data were noted down and processed for
statistical analysis. The results were expressed in mean
seizure threshold and standard deviations. We performed
Kolmogorov-Smirnov test and Shapiro-Wilk test to find
the normalcy in the distribution of data and found that the
data was non-parametric in distribution. Hence for
subsequent analysis, hon-parametric test was done, i.e. for
determination of between groups variation, Kruskal-
Wallis test was done and for within-group variation
estimation, Friedman’s ANOVA was done. At baseline all
the groups were comparable and there was no significant
difference between groups as evident from the Kruskal
Wallis P value 0.7691.

Table 1: Changes in mean threshold values in groups receiving distilled water (DW), phenytoin (P)and fluoxetine
(F) respectively in comparison to the baseline after 7, 14 and 21 days of treatment.

Men Threshold Value (mA P value

Control Standard Test (Kruskal Wallis)
Baseline 45+13.42 (DW1) 42.50+#11.29(P1)  40.00+12.25(F1)  0.7691
After 7 days 42.50+11.29(DW2) 60.00+9.49(P2) 55.00+7.75(F2) 0.0330 (DW2 vs P2)

0.0051 (DW3 vs P3 and

After 14 days 37.50+8.22(DW3) 62.50+11.29(P3)  60.00+9.49(F3) DW3 vs F3)
After 21 days 35.00+7.75(DW4) 62.50+11.29(P4)  65.00+7.75(F4) 0.0028 (D vs P and D vs F)
P value (Freidman’s A <0.0001 (P1vsP3
ANOVA) Not Significant P1 vs P4) 0.0004 (F1 vs F4)
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After 7 days of treatment, Kruskal Wallis test between
groups showed significant difference (P value 0.0330). We
did Dunn’s Multiple comparison test to find between
which values the difference lies and found there is
significant difference between DW2 and P2 i.e. between
the groups receiving distilled water and phenytoin. But no
difference was found between other groups.

After 14 days of treatment the Kruskal Wallis P value was
0.0051(significant) and the difference were between
groups receiving distilled water and phenytoin as well
between the groups receiving distilled water and
fluoxetine. The same pattern continued after 21 days and
this time the P value was 0.0028.
For within-group comparison we did Friedman’s ANOVA
followed by Dunn’s multiple comparison test to locate the
exact area of difference. We found no significant
difference in the group receiving distilled water but the
groups receiving phenytoin showed significant difference
from the baseline after 14 and 21 days of treatment. The
groups receiving fluoxetine did not show any significant
difference from baseline after 7 and 14 days but after 21
days of treatment significant elevation of seizure threshold
from the baseline was found (P value 0.0004). The
differences between groups are shown in Table 1.

DISCUSSION

In present study, we induced maximal electroshock seizure
in three groups of albino rats receiving distilled water,
phenytoin and fluoxetine respectively and compared the
effects of those drugs on the mean seizure threshold after
7, 14 and 21 days of treatment. We found that fluoxetine,
a commonly prescribed anti-depressant has the potential to
significantly increase the mean seizure threshold of
Maximal electroshock seizure in albino rats after 14 days
of treatment in comparison to baseline. The effect was not
different from a standard anticonvulsant phenytoin.

Epilepsy is a heterogeneous disorder with diverse
neurological manifestations. The basic underlying
mechanism of epilepsy is hypersynchronous discharges of
a group of neurons due to abnormal ionic conductance or
an imbalance in the excitatory and inhibitory
neurotransmitters. Depression on the other hand is thought
to be caused by derangement of various neurotransmitters
among them serotonin is one of the most prominent.
Serotonin has also vital roles to play in the process of
audiogenically, chemically or electrically induced
seizures. The role of serotonin on seizures was first
described by Bonycastle et al.® They showed that various
anticonvulsants raised the serotonin levels in brain. On the
other hand depletion of serotonin lowers the seizure
threshold.” Several different types of serotonergic
receptors (5HT1a, 5HT1g, 5SHT24, 5SHT2c, 5HT7) present in
the cortex and hippocampus especially on glutaminergic or
GABAergic neurons may influence neuronal excitability.®
Activation of 5-HT:a post synaptic receptors in the
hippocampus elicits a membrane hyperpolarizing response
related to increased potassium conductance.® 5-HT also

inhibits low Mg?*-induced epileptiform activity, by
reducing excitatory postsynaptic potentials, mediated by
N-methyl-d-aspartate (NMDA) in the subiculum and
entorhinal cortex.!**? Serotonin thus may contribute to
epilepsy along with depression. Epilepsy may be
associated with co-existent depression and it is necessary
to treat depression in patients suffering from epilepsy.

Fluoxetine is a selective serotonin reuptake inhibitor that
is used to treat depression along with other conditions like
anxiety, bulimia, OCD, panic disorders etc. In present
study we have observed the effect of fluoxetine on the
maximal electroshock seizure threshold in albino rats and
compared it with a standard anti-seizure drug phenytoin.
We have found significant elevation of the seizure
threshold in animals treated with fluoxetine and the effects
were comparable to that of phenytoin.

A study done by Renula Marwah et al on the effect of
fluoxetine on ICES in albino mice showed similar results
but the effects were evident from day 7 where we found
significant change from day 14 onwards.®® In a different
study Kinga K. Borowic et al found that Fluoxetine in
doses up to 20mg/kg failed to affect the electroconvulsive
threshold but it enhances the antiepileptic properties of
other anticonvulsants.* In another study Danka Peri¢i¢ et
al showed that anti-seizure role of fluoxetine in picrotoxin
induced seizure model.*® Dailey J W et al has shown the
protective role of Fluoxetine in sound induced seizures in
genetically epilepsy prone rats.*® Mutant mice lacking the
5-HT,c receptor subtype show high susceptibility to
audiogenic  seizures, indicating that serotonergic
stimulation of 5-HT,c receptors suppresses neuronal
hyperexcitability and seizure activity.!”1° E Favale et al in
an open-label study on humans, has shown anti-seizure
effect of fluoxetine.?® In present study we found that
though at the baseline and after day 7 there is no significant
difference between the groups receiving distilled water
and fluoxetine, after 14™ day there is significant elevation
of the seizure threshold in the group receiving fluoxetine
which is continued in day 21. Phenytoin showed
significant elevation in the seizure threshold since day 7
but there is no significant difference between the groups
receiving phenytoin and fluoxetine.

So, we can see that the anticonvulsant effect observed with
fluoxetine is in agreement with various other studies
conducted on different animal models of epilepsy.
As seizure control is achieved in many patients at the cost
of several distressing and limiting side effects, there is a
need of development of newer antiepileptic drugs. Newer
targets should be explored also for better understanding
and better outcome of seizure treatment. The role of
serotonin in seizures is now being evaluated and
extensively researched. As there is also associated
depression in many cases of epilepsy and vice-versa, the
role of a drug which can be useful in both cases cannot be
overemphasized. So, Fluoxetine can be an option in
patients of epilepsy with or without depression, but there
is need of further clinical research in this area.
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