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ABSTRACT

Background: Epilepsy is one of the common disorders of human with a
prevalence of approximately 1% of the total population. Majority of seizures can
be controlled with available antiepileptic drugs, about 20% of them still remain
resistant to treatment. Recognizing this, there is a need to develop newer
antiepileptic drugs with therapeutic potential. Present work is based upon the
production of convulsions by maximal electroshock in rats. Evaluation of
combined anticonvulsant effect of nifedipine and pentazocine on the duration of
convulsion and duration of tonic hind limb extension and recovery in rats.
Methods: The study was commenced after obtaining approval from IAEC,
Department of Pharmacology, Osmania Medical College, Koti, Hyderabad. All
the wistar rats were induced convulsions by Maximal Electro-Shock (MES)
method and rats showing tonic hind limb extension response were randomised
into four groups (six animals in each group). Group 1 received distilled water,
group 2 treated with nifedipine 10mg/kg BW, group 3 treated with pentazocine
30mg/kg BW and group 4 treated with both nifedipine 10mg/kg BW and
pentazocine 30mg/kg BW. Drug administered by intraperitoneal route. The data
analysed using ANOVA and group means with LSD Post Hoc Test. p-values
<0.05 were considered as significant.

Results: When nifedipine and pentazocine were combined, the mean duration of
convulsions, tonic hind limb extension and recovery were significantly decreased
compared to control, nifedipine and pentazocine.

Conclusions: The results obtained in this study provide supporting
pharmacological evidence of efficacy, possible potential benefit of combining
nifedipine with pentazocine in epilepsy.
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INTRODUCTION

Epilepsy is one of the common disorders of human with a
prevalence of approximately 1% of the total population.
Epileptic seizures have been known to represent an
occasional discharge in the nervous tissue characterized by
recurrent paroxysmal changes in the neurological function
caused by abnormalities in the electrical activity of the
brain. Epilepsy affects an estimated 7 million people in
India and 50 million worldwide. The prevalence of
epilepsy is 0.7% in India. The W.H.O has estimated that
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approximately 80% of the people with epilepsy live in
developing countries and most of them do not get adequate
medical treatment.!

A large number of promising compounds are currently
undergoing preclinical and clinical evaluation and several
of these will undoubtedly become meaningful additions to
neurologist’s pharmacological armamentarium.?

However, a series of new compounds have become
available in 1990°s.! In spite of the vast number of drugs
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introduced for treatment of epilepsy, there is still a need
for an ideal antiepileptic agent with properties like broad
spectrum activity, rapid onset of action, least side effects,
good oral bioavailability and at low cost.®

The entry of calcium into neurons seems to play an important
role in epileptogenesis. The use of calcium channel blockers
in treatment of seizures may be successful.*

Agonist action at kappa receptors in the brain results in
maximal electroshock seizure protection and suggests that
an endogenous kappa opioid system may be an important
in the regulation of cerebral excitability.®

Present work is based upon the production of convulsions
by maximal electroshock in rats. Evaluation of
anticonvulsant effect of nifedipine, a calcium channel
blocker and pentazocine an opioid analgesic, and
combined anticonvulsant effect of nifedipine and
pentazocine on the duration of convulsion and duration of
tonic hind limb extension and recovery in rats.

Majority of seizures can be controlled with available
antiepileptic drugs, about 20% of them still remain resistant
to treatment. Recognizing this, there is a need to develop
newer antiepileptic drugs with therapeutic potential.

METHODS
Drugs and chemicals

Nifedipine (Depin by Zydus Cadila) available as 5mg
capsule and Pentazocine (Fortwin by Ranbaxy) available
as 1ml ampoule are used for anticonvulsant activity were
purchased from authorised local pharmacy.

Preparation of solutions

The standard solution of nifedipine was prepared by
dissolving 5mg of nifedipine capsule in 1 ml of double
distilled water at room temperature.

Experimental animals

Wistar rats weighing 150-200gms were procured from
National Center for Laboratory Animal Sciences (NCLAS),
ICMR-National Institute of Nutrition, Hyderabad after
obtaining approval from Institutional Animal Ethics
Committee (IAEC), Department of Pharmacology, Osmania
Medical College, Koti, Hyderabad.

Induction of Convulsions by Maximal Electro-Shock
(MES) method

Maximal Electro-Shock (MES) method is used for
induction of seizures using Electro Convulsiometer
(Techno Electronics). The instrument provides alternating
current stimulus of 50 cycles per second. The electronic
timing circuit contained in the apparatus automatically
passes stimulus current for a present period, which may be

varied from 0.1 to 1 sec. in the steps of 0.01 sec. The
current variable from 0.25 to 360 MA, +10% is suitable for
producing minimal and supra maximal seizures required in
the assay of anti-convulsant and anti-epileptic drugs.®

In rats’ seizures induced with an alternating current of 150
mA intensity for 0.2 sec through corneal electrodes (before
using, a drop of normal saline was applied to corneal
electrodes). Various phases of seizures i.e., onset and type
to recovery were noted and timed and the parameters like
duration of convulsions, duration of hind limb extensions
and postictal depression followed by recovery.

Experimental Design

Only those rats showing tonic hind limb extension
response were used for the experiment and randomly
divided into four groups (six rats in each group). The
animals were allowed to food and water ad libitum both
being withdrawn just prior to experimentation. The drug
was administered by intra peritoneal route.

e  Group-1: Control group was given 0.2 ml of distilled
water.

e Group-2: This group of rats was treated with
nifedipine 10mg/kg BW

e Group-3: This group of rats was treated with
pentazocine 30mg/kg BW

e Group-4: This group of rats was treated with nifedipine
10mg/kg BW and pentazocine 30mg/kg BW

After 45 minutes of drug administration the animals were
subjected to MES with an alternating current of intensity
of 150mA for 0.2 seconds through corneal electrodes. Rats
were observed for the positive response. The positive
response was considered when the tonic hind limb
extension response was abolished or decreased.

Statistical analysis

Results were expressed as Mean+SD in each experimental
group. Statistical analysis was performed using SPSS
(Statistical Package for the Social Sciences) 15.0 windows
version. The data were analysed using one-way analysis of
variance (ANOVA) and group means were compared with
LSD (Least Significant Difference) Post Hoc Test. P-
values <0.05 were considered as significant.

RESULTS

The present study is based on the combined effect of
nifedipine and pentazocine against maximal electroshock
induced seizures in rats, taking distilled water as control.

The results of Mean duration of convulsions (Table 1 and
2, Figure 1) shows that Group-4 (Nifedipine 10mg/kg BW
and Pentazocine 30mg/kg BW) animals were significantly
p<0.001 reduced compared to Group 1(distilled water).
Group 4 showed significant p<0.05 reduction compared to
Group-2 (Nifedipine 10mg/kg BW) and Group-3
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(Pentazocine 30mg/kg BW) respectively. There is no
significant difference between the groups which received
nifedipine and pentazocine alone. The duration of Tonic
Hind Limb Extension (Table 1 and 2, Figure 2) in Group 4

reduced significantly p<0.001 compared to Group 1-3 rats.
In case of Recovery (Table 1 and 2, Figure 3) the duration
was significantly reduced in Group 4 (p<0.001) compared
to Group-1.

Table 1: Combined effect of nifedipine and pentazocine against MES induced convulsions in rats.

Duration

convulsions Tonic hind limb extension Recovery
Group 1 41.67+1.751° 16.17+£1.4728 7.50+1.0492
Group 2 38.50+1.871% 14.33+1.862° 6.33+1.033%
Group 3 39.33+1.033% 14.17+1.472° 6.17+1.169
Group 4 36.33+1.751¢ 10.33+1.633°¢ 5.17+1.169%

The data are expressed as Mean+SD, n=6 in each group, ANOVA and group means were compared with LSD Post hoc Test. P-value

<0.05 were considered as significant.

Table 2: Multiple Comparison with LSD post hoc test
showing significant difference between

the Groups.
[ Variable  Groups ______ Pvalue |
Group2  <0.003*

. Groupl Group3  <0.023*
Duration of Group4  <0.000%*
Convulsion

Group 2 Group3  0.388
Group 4  <0.033*
Group3  Group4  <0.005*
Group2 0.064
Groupl Group3  <0.045*
Duration of Group4  <0.000**
THLE Group 2 Group3  0.860
Group 4  <0.000**
Group3  Group4  <0.001**
Group2  0.083
Groupl Group3 0.050
Duration of Group 4  <0.002**
Recovery Group3  0.797
Grouwp2 “Growa 0083
Group3  Group4  0.133

**significantly different at p<0.001, *significantly different at
p<0.05. n=6 in each group.

The Combination of nifedipine and pentazocine has
synergistic effect. Thus it may be effective against MES
induced convulsions in rats.

DISCUSSION

Stimulation of k-opioid receptors in the brain results in
MES seizure protection and suggests that endogenous «-
opioid system may be important in the regulation of
cerebral activity (Dimorphic A which is known to be a
putative endogenous ligand for the k-receptor has been
shown to attenuate MES seizures). The present study is

based on the combined effect of nifedipine and
pentazocine against MES induced seizures taking distilled
water as control in rats. In MES method rats divided into
control, nifedipine, pentazocine and
nifedipine+pentazocine groups (6 animals in each group)
are used. The mean duration of convulsion, duration of
tonic hind limb extension, recovery with nifedipine and
pentazocine independently was decreased compared to
control (as per Table 1) when nifedipine and pentazocine
were combined the decrease in mean duration of
convulsion/tonic hind limb extension /recovery was much
more compared to individual drugs. (nifedipine,
pentazocine, control ) (as per Tables 1,2).

To test the variance and statistical significance the
ANOVA test was used as there are 4 groups for
comparison.

BN Group 1 Group 2 @l Group 3l Group 4
a
ac bc

8 8 8

-
o
L

Duration of Convulsions (Seconds)

Figure 1: Duration of Convulsions (seconds) by MES
method after 45 mins of drug administration. Data are
the MeanzSD. P-value <0.05 were considered as
significant. (ANOVA and group means were
compared with LSD Post Hoc Test).
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Figure 2: Duration of tonic hind limb extension
(seconds) by MES method after 45 mins of drug
administration. Data are the Mean+SD. P-value <0.05
were considered as significant. (ANOVA and group
means were compared with LSD Post Hoc Test).
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Figure 3: Duration of Recovery (seconds) by MES
method after 45 mins of drug administration. Data are
the Mean+SD. P-value <0.05 were considered as
significant. (ANOVA and group means were
compared with LSD Post Hoc Test).

For convulsion and hind limb extension in rats the P value
was <0.000, whereas the recovery from convulsion was
<0.002. Unpaired “t” test showed P value <0.05 for all
three parameters (duration of convulsion, duration of hind
limb extension, recovery ) with combined effect of
nifedipine and pentazocine when compared with control.
Based on the above findings nifedipine in combination
with pentazocine reduced duration of convulsion, duration
of tonic hind limb extension and recovery was fast from
electrically induced convulsions.” In view of promising
results with pentazocine, the screening and evaluation of
highly selective kappa opioid drugs may prove beneficial
to the development of novel therapeutic approaches to
epilepsy.®1° This combination therapy may have important
potential, especially in those patients in whom

conventional therapy has been inadequate or in patients
who are refractory to anticonvulsant treatment , or in cases
of in treatable epilepsy.**2 Thus, on the basis of present
data and other studies it can be said that nifedipine in
combination with pentazocine may be effective against
partial and generalized tonic clonic seizures.!>'® The
experiment showed that nifedipine and pentazocine has
independently reduced the duration of convulsion,
duration of tonic hind limb extension and recovery was fast
from electroshock.*

CONCLUSION

Based on previous studies which suggested that nifedipine
and pentazocine has got anticonvulsant action, the present
study was conducted to see the combined effect of
nifedipine and pentazocine as anticonvulsant in
experimentally induced convulsion in rats taking distilled
water as control. Convulsion were induced electrically
(Using Maximal Electroshock) by Electroconvulsometer.
But when combined (nifedipine and pentazocine ) there
was an improved effect in duration of convulsion/ tonic
hind limb extension/ recovery when compared with that of
control, nifedipine and pentazocine alone . The results
obtained in this study provide supporting pharmacological
evidence of efficacy, possible potential benefit of
combining nifedipine with pentazocine in epilepsy.
However, studies with other models of epilepsy, other
Calcium channel blockers and other opioid drugs on
experimental animals and human beings would be needed
to substantiate the present work.
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