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ABSTRACT
Objective: To study the effect of amiodarone in experimentally induced convulsion and its effect on cognition and loco motor activity in animal
models.
Methods: 24 Male swiss albino rats were taken and were maintained at 12 hr dark light cycle. The animals were acclimatized to laboratory
environment 24 hr prior to the experiment. Test drug Amiodarone at doses of 100mg/kg and 150mg/kg was given i.p. Diazepam was used as
Standard drug at a dose of 0.6mg/kg i.p. for both locomotor and anticonvulsant activity. Drugs were administered one hour prior to experiment.
Convulsions were induced by PTZ(70mg/Kg body weight).Latency of convulsion and severity of seizure were noted. For locomotor activity rota rod
test was performed and latency to fall from the rotating rod in the rota rod apparatus was noted.For cognition activity, Morris water maze test was
performed where the escape latency time was noted.
Results: In PTZ Induced seizure model amiodarone showed significant increase in latency to convulsions at 135% and 168% with dose of 100mg/kg
and 150mg/kg body weight respectively with compared to control and no death were reported.In case of Morris water maze model for cognition
there was significant decrease in the latency to reach the platform indicating reduction in cognition level.Whereas in rotarod model for locomotor
activity there was no significant change in latency to fall from rotating rod indicating no significant effect on skeletal muscle relaxant property.
Conclusion: In this study it is shown that Amiodarone have significant anticonvulsant activity without having skeletal muscle relaxant property
though have side effect as cognition reducer.
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INTRODUCTION
A seizure (from Latin “sacire”, to take possession of) is a paroxysmal
event due to abnormal, excessive, hyper synchronous discharges
from an aggregate of central nervous system neurons. Depending on
the distribution of discharges, this abnormal CNS activity can have
various manifestations, ranging from dramatic convulsions to only
EEG changes. Epilepsy describes a condition in which a person has
recurrent seizures. This definition implies that a person with a single
seizure does not necessarily have epilepsy. It refers to a clinical
phenomenon rather than a single disease entity, since there are
many forms and causes of epilepsy [1].
The causes of epilepsy are many, ranging from idiopathic to infection
to neoplasm and to head injury. In some, heredity has proved to be a
predominant factor [2]. Epilepsy is a major public health issue in
many nations and the frequency of epilepsy and seizures increases
in later life. Despite the massive scale of the problem and much
research, epilepsy remains poorly understood [1].
Presently available therapy is symptomatic, i.e. the drugs inhibit
seizures, but whether any of these prevent the development of
epilepsy (epileptogenesis) or cure is uncertain. Insights that
promise to provide molecular targets for both symptomatic and
preventive therapies are being researched[3].Although more
than 20 approved drugs and several non-pharmacological
options are available, up to 30% of patients are still refractory to
treatment. Due to the heterogeneity of the disease and our
limited understanding of it, discovery and development of antiepileptic drugs has been especially difficult [1]. Calcium ion
participates in the regulation of neural transmission and the
presynaptic release of neurotransmitters. It is also involved in
epileptic events, cardiac arrhythmias and abnormal conduction
of stimuli. Amiodarone hydrochloride is a potent antiarrhythmic agent, known as a multiple ion-channel blocker in
the heart. Although it has been detected in the rat brain, there
are no data related to its central nervous system (CNS) effects.
study reported that it increased the concentrations of γaminobutyric acid (GABA) and glycine and decreased those of

aspartate and glutamate in rat medulla oblongata[4].Inhibition
or excitation of a neuron depends on concentrations of
intracellular Ca 2+ and Na + and extracellular K +, and also on
balance between GABAergic and adenosinergic inhibitory
transmissions and glutamatergic excitatory transmission. In
epilepsy, cognition and locomotor activity ion channels and
neurotransmitters have important roles. Since amiodarone has
multiple ion-channel blocker properties and increases the
inhibitory neurotransmitters, we investigate its effect on
convulsion, locomotor activity and cognition.
METHODS AND MATERIALS
After approval from the Institutional Ethics Committee
(JSSMC/PR/IAEC/18/26), Swiss albino rats (24) weighing around
150-200 g of either sex were be randomly selected from central
animal facility, J S S Medical College, Mysore. Animals were provided
free access to tap water and commercial food, and were maintained
under standard laboratory conditions with natural light and dark
cycle, under room temperature.
They were acclimatized for 24 hours before the start of the
experimentation. Animals are administered both the standard and
the test drugs intra peritoneal.
Experiments were performed in accordance with the
recommendations from the Declaration of Hel-sinki (National
Institutes of Health, 1986) and the internationally accepted
principles in the care and use of experimental animals.
Group 1- Control – Distill water Group 2-Standard- Diazepam
(0.5mg/Kg body weight) Group 3- Test 1 – Amiodarone (100mg/kg
body weight) Group 4- Test 2- Amiodarone (150mg/kg body weight)
Drugs
Amiodarone hydrochloride (wockhardt, India), PTZ (Sigma,
USA), diazepam (Cipla, India), used in the study were dissolved
in distilled water, in a volume of 0.1 ml/10 g, intraperitoneally
(i.p.).
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PTZ-induced generalized convulsion models
Pentylenetetrazol is a tetrazol derivative with consistent convulsive
effect in a large number of animal like mice, rats, cats, primates etc.
It is believed to act by antagonizing the inhibitory GABAergic
neurotransmission.PTZ test is used for screening of drugs effective
in petit mal epilepsy or absence seizures. Animals were divided in to
three groups 6 rats each group. Control group received the distill
water, standard group received the Diazepam (0.6mg/Kg) and
amiodarone (100mg/kg) i.p.the dose was taken from previous
studies. All the animals were individually placed in plastic cages for
observation during 30 min for latency (the time period until the
onset of the loss of righting reflex followed by a long tonus) and time
to death (the time period until the death)[5] and these periods were
measured as second(s).The convulsion rates and the mortality were
also evaluated for each group.

It is a very popular test for spatial learning and memory and
cognition. Spatial learning and memory was tested in a water maze
following the method of Pappas et al[6] 1996. The water maze
consists of a pool, with a platform. The entire animals were trained
for swimming for 5 days prior to the experiment. Each rat was
placed in the water facing the wall at the start location and was
allowed 90 seconds to find the hidden platform. The animal was
allowed a 30-second rest on the platform. If the rat was unable to
locate the hidden platform, it was lifted out and placed on the
platform for 30 seconds. Here the test group had given amiodarone
of different dose 100mg/kg body weight and 150 mg/kg bodyweight
for 3 days prior to the test. On the sixth day test was performed after
half an hour of administration of drug and latency of time to reach
platform was noted for each group of rats.
Rota rod test for locomotor activity

RESULTS
Effects of amiodarone on the latency of convulsion
In Ptz induced model of convulsion, the amiodarone at dose of
100mg/kg body weight and 150mg/kg body weight significantly
increased the latency of convulsion with respect to increase dose
effect and no death were reported. while with standard drugs there
was no convulsion. The latency of convulsion was increased 135 %
in case of 100mg amiodarone group and 168 % in case of 150 mg
amiodarone group with compared to control where 4/6 animal died.
The result was significant statistically significant (p<0.05) as shown
in table 1.0.while in diazepam group convulsion was 100%
controlled.
Table 1.1: Table showing latency of convulsion in different
groups of rats

Control
Test 1
Test 2
Standard

Table 1.2: Table showing latency of time falling from rota rod
in different groups
Groups
Control
Standard
Test 1
Test 2

No. of
animals
6
6
6
6

Mean ±SD

ANOVA

62.0±4.09
37.5±3.44
58.5±3.61
59.5±2.88

F =61.67
P = 0.001

In Morris water model of cognition there is significant increase in
latency time showing 26% with dose at100 mg/kg body weight and
66.3 % with dose at150 mg/kg body weight compared to control.
This represents amiodarone has dose dependent effect on cognition
(Table 1.3).all the results were significant statistically at P <0.005.
Table 1.3: Table showing Escape latency time of different
groups of animals
Groups
Control
Test 1
Test 2

No. of
animals
6
6
6

Mean ±SD

ANOVA

14.33±1.50
18.16±1.94
23.83±1.83

F=43.74
P=0.001

DISCUSSION

Rotarod test is used to assess the effect of drugs on the motor
coordination or fatigue resistance on mice and rats using one unit in
a safe and humane way. The animals are placed on textured drums
to avoid slipping. When an animal drops onto the individual sensing
platforms below the plate trips and corresponding magnetic switch
is activated, thereby recording the animal’s endurance (staying
power) time in seconds. The test results are recorded digitally and
displayed on the front panel. All the animals were trained for the
Rota rod test prior to the experiment for two days (5 min session
each). Test was performed after half an hour of administration of
drugs and Latency of time falling from rotating rod were recorded.

No of
Animals
6
6
6
6

dose at 150 mg/kg body weight compared to control. This indicates
amiodarone does not have skeletal muscle relaxant property.
Whereas with standard drug showed 400% decrease in latency to
fall from rotating rod in comparison to control (Table 1.2). Results
were significant at p <0.05.

Effect of amiodarone in cognition

Morris water maze cognition model.

Groups
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Mean ±SD

Death rate

3.50±1.04
10.33±1.36
13.33±0.81
No convulsion

4/6
0/6
0/6
0/6

Effects of amiodarone on locomotor activity
In the rotarod model of locomotor activity there was no significant
decrease in latency time to fall from rotating rod showing 5%
decrease with dose at100 mg/kg body weight and 8% decrease with

PTZ-induced model, the most popular and widely used animal
seizure model, represents a valid model for human generalized
myoclonic and also absence seizures, and this test has been used
primarily to evaluate anticonvulsant drugs [7].Although convulsive
activity of PTZ is not fully understood, it has been reported that
PTZ has induced seizures by inhibiting GABA pathway in CNS [8]
acting as an antagonist at GABA-A receptor complex increasing the
central noradrenergic activity),and increasing the intracellular
calcium and extracellular potassium ion concentrations As shown
in the Fig.1, in the PTZ-induced model, amiodarone
administrations prolonged the latency to seizure, and decreased
the convulsion rates with no mortality. here our test reveals that
the test drug amiodarone have anticonvulsant activity decreasing
the severity of seizure, increasing latency of inducing seizures as
well as no death of animals.(Table 1.1 and 1.2).Turovaya et
al.(2005)[4] reported that amiodarone had increased the
concentrations of in-hibitory GABA and glycine and had decreased
those of excitatory aspartate and glutamate in rat medulla
oblongata. In our study, the anticonvulsant effect of amiodarone in
PTZ-induced seizures may be partially due to blockage of ion
channels (Na+, K+ and Ca2+) and/or its involvement in
noradrenergic pathways and/or in GABAergic pathway and/or its
anti-oxidant and anti-inflammatory effects (COX-2 inhibition.)
Memory -As shown in graph (2.1) the effect have the effect on
cognition showing reduction is latency time to reach the platform in
morris water maze test, this is due the effect on GABA
receptors.GABAA receptors are known to down regulate memory
consolidation processes: picrotoxin and bicuculline enhance
memory, and benzodiazepines and muscimol depress it. We
speculate that amiodarone may prevent the adenosine receptor
blockage, increase GABA-A receptor blockage and decrease of NMDA
receptor neurotransmission.
Locomotar activity-Although amiodarone is a calcium channel
blocker, it does not effect on peripheral skeletal muscles (Graph
3.1)so we came to conclusion that it does not have skeletal muscle
relaxant property, same other calcium channel blocker optical
isomers of verapamil vary considerably in their potency as Ca2+
channel blockers, they were equally effective inhibitors of insulin-
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stimulated glucose transport rate. Nifedipine (10-200 microM), a
more potent blocker of skeletal muscle Ca2+ channels than
verapamil, was less effective as an inhibitor of insulin-stimulated
glucose transport. Furthermore, nifedipine (10 microM) did not
inhibit hypoxia-stimulated glucose transport. Diltiazem (200
microM), another Ca2+ channel blocker, did not reduce insulinstimulated glucose transport[9].

3.

4.

CONCLUSION
In this study, we have noted that amiodarone had a significant
anticonvulsant property without any effect on locomotor
function.Though significant reduction on cognition levels were
noted. These results indicate that amiodarone has CNS effects,
especially central depressant effects and no skeletal relaxant
property however, further studies are necessary to investigate more
effects and adverse effects.

5.
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