
SUMMARY 
 

ANTICONVULSIVE EFFECT OF AMIODARONE ON LAMOTYGINE, 

OXCARBAZEPINE, AND TOPIRAMATE IN THE MOUSE MAXIMAL 

ELCTROSHOCK-INDUCED SEIZURE MODEL  

Epilepsy is one of the most common-after headaches – severe, chronic neurological 

disorder. The number of patients with epilepsy is estimated at 50 million worldwide, and 6 

million in Europe, with about 300-400 thousand in Poland. Epilepsy treatment aims to 

eliminate seizures and improve the patient's quality of life while minimizing the side effects 

of the treatment. Despite the availability of a variety of antiepileptic drugs, one-third of 

patients still struggle with severe symptoms. In patients with drug-resistant epilepsy, rational 

polytherapy prevails, a combination of drugs with the greatest efficacy in controlling seizures 

but minimal side effects. The problem of drug-resistant epilepsy poses a significant challenge 

to modern epileptology; therefore, the issue stimulates further research concerning the 

mechanisms leading to drug resistance and the search for new, more effective drugs. Also, 

approximately 50% of adults with active epilepsy is characterized by at least one comorbid 

condition. 

Moreover, patients with epilepsy have more frequent occurrences of cardiovascular 

diseases. The incidence of epilepsy in the population is estimated at 1%, whereas 

cardiovascular diseases cause almost 50% of all deaths and constitute the leading cause of 

Poland's hospitalization. Therefore, the widespread prevalence of epilepsy and cardiovascular 

disease in the population, concomitant use of anticonvulsants and amiodarone appear to be a 

widespread phenomenon. Also, arrhythmias occur in about 42% of patients with epilepsy, and 

they are the most common mechanism of sudden unexpected death in epileptic patients 

(SUDEP). Antiarrhythmic medications (including amiodarone) are prescribed to treat and 

prevent sudden cardiac death in epilepsy. Considering the fact that the cause of seizures 

occurs due to disorders in the functioning of ion channels, and in the treatment of which 

antiepileptic drugs affecting these channels are used, it seems significant to find the answer to 

the question whether antiarrhythmic medications (including amiodarone), affecting the ion 

channels, will also demonstrate an anticonvulsant effect. 



The experimental study involving adult male Swiss herd mice with a bodyweight of 

20-25 g aimed to induce convulsive activity, using a Hugo-Sachs electroshock generator 

(Hugo Sachs Rodent Shocker, type 221, Freiburg, Germany). An electrical impulse was 

applied to the animal via ear electrodes. The first stage of the experiment examined the effect 

of amiodarone on the seizure threshold. Constant doses of amiodarone were administered 

when using varying currents, in at least three experimental groups (8 mice each), which 

allowed determination of the CS50 value for each of the amiodarone doses used. In the next 

stage of the study, a maximum electroshock test was performed to assess the effect of 

amiodarone on antiepileptic drugs' anticonvulsant effect. In this test, the voltage and current 

values were constant at 500V and 25 mA, respectively, while the doses of antiepileptic drugs 

were altered. Amiodarone was administered at a dose that did not significantly affect the 

seizure threshold and did not cause toxic effects. The anticonvulsant effect of antiepileptic 

drugs used alone, and their combination with amiodarone was evaluated by calculating the 

ED50 (median effective dose) value, i.e., the dose of the drug expressed in mg/kg protecting 

50% of the test animals against tonic seizures. The study evaluated the effect of antiepileptic 

drugs and their combination with amiodarone on motor coordination and long-term memory 

in mice. The investigations were implemented respectively in the chimney and the passive 

avoidance tests. To detect potential pharmacokinetic interactions of amiodarone with 

antiepileptic drugs, oxcarbazepine levels in brain homogenates were determined using 

chromatography. 

The results indicated that amiodarone did not significantly affect the seizure threshold. 

There was also no significant effect of amiodarone on the anticonvulsant activity of 

oxcarbazepine, lamotrigine, and topiramate in the mouse maximum electroshock test. The 

concomitant use of amiodarone at a dose of 100 mg/kg with oxcarbazepine significantly 

impaired motor coordination in the chimney test in mice. There was no significant neurotoxic 

effect in the chimney test for the combination of amiodarone with lamotrigine and topiramate. 

Similarly, no significant neurotoxic effects were observed in the passive avoidance test 

performed for the combination of amiodarone and oxcarbazepine, although amiodarone alone 

was significantly associated with long-term memory impairment. Amiodarone did not affect 

the free concentration of oxcarbazepine in brain homogenates in mice. 

The research results suggest that the combination of amiodarone with new-generation 

antiepileptic drugs is a relatively safe arrangement in terms of amiodarone's indifference 

towards the anti-seizure activity. Nevertheless, the potential neurotoxic effects of amiodarone 



cannot be overlooked in combination with oxcarbazepine, although not noted when combined 

with lamotrigine or topiramate. It seems reasonable to confirm the results also obtained on 

other animal seizure models, including chronic seizure models. Considering the 

pharmacokinetics of amiodarone, it can be suspected that chronic drug therapy may have 

many apparent effects on seizures and the anti-seizure activity of antiepileptic drugs. 

 

 


