
SUMMARY 
 

Epilepsy is a chronic disease or a group of chronic brain disorders for which 

the constant predisposition to the occurrence of epileptic seizures is characteristic.  

The World Health Organization reports that approximately 65 million people suffer 

from epilepsy, which accounts about 1 – 2% of the global population. In Poland,  

this disease affects approximately 400,000 people. 

Epileptic seizures usually cause autonomic system dysfunction, which affects 

the heart rate and rhythm. Long-lasting seizures and an increase in their severity  

may have a detrimental effect on heart function and lead to serious clinical 

consequences. In patients with treatment-resistant temporal lobe epilepsy, more frequent 

cardiovascular disorders were observed than in those responding to medications. About 

40% of refractory epileptics are affected by one or more abnormalities  

in the functioning of the heart. Partial and generalized seizures may contribute  

to the occurrence of cardiac arrhythmias during seizures, immediately after them and 

between seizures. 

The basis for the coexistence of these disorders may be some similarities  

in the structure and activity of nerve and heart cells. The cardiac conduction system 

comprises specialized cells that histologically resemble neurons. In addition, these cells 

have ability to spontaneously depolarize to a threshold value and, consequently,  

to produce an action potential. Furthermore, the cardiac and neuronal action potential 

consists of five phases that are closely related to potassium outward currents  

and sodium inward currents. Based on these similarities, one may assume that cardiac 

arrhythmias and seizures have common elements of pathogenesis. The simultaneous 

activation of a group of neurons leading to sudden, excessive electrical discharges  

in the brain is the cause of epileptic seizures. Similarly, abnormal electrical activity  

in the heart results in arrhythmia. In addition, cardiac arrhythmias are considered  

one of the main causes of sudden unexpected death in epilepsy. Further, mutations 

within ion channels are found both in idiopathic epilepsy and in sudden cardiac 

arrhythmias. Finally, antiarrhythmic and antiepileptic drugs have similar target points – 

ion channels, which may explain the effect of anticonvulsant drugs on heart function 

and vice versa. 



Common elements of pathogenesis of epilepsy and arrhythmia, as well as quite 

frequent comorbidity of these diseases increase the probability of using polytherapy 

with antiepileptic and antiarrhythmic drugs. The basic principle of combination therapy 

is safety, therefore the selection of appropriate drugs should be preceded by numerous 

studies on the interaction between the drugs used, both in terms of therapeutic effects 

and side effects. 

The aim of this study was to evaluate the effect of propafenone, an IC class 

antiarrhythmic drug, administered once on the anticonvulsant activity of selected  

new antiepileptic drugs in the maximal electroshock-induced seizures in mice. 

Moreover, the character of the side effects of propafenone and its combinations  

with new antiepileptic drugs were determined in terms of effects on motor coordination 

using the chimney test and effects on long-term memory using the passive avoidance 

test. In addition, the effect of propafenone on the concentrations of the antiepileptic 

drugs in mouse brain homogenates was evaluated to verify the type of potential drug 

interactions. 

On the basis of the obtained results, it can be concluded that propafenone 

administered once at doses of 60; 70 and 90 mg/kg significantly increased  

the electroconvulsive threshold. In addition, the antiarrhythmic drug at a subthreshold 

doses (up to 50 mg/kg) enhanced the anticonvulsant effect of oxcarbazepine, topiramate  

and pregabalin, significantly decreasing their ED50 values, but did not affect  

the protective effect of lamotrigine in the maximal electroshock seizure test in mice.  

It was also observed that the interactions between propafenone and pregabalin  

may be, at least partially, pharmacokinetic because the antiarrhythmic drug at the dose 

of 50 mg/kg significantly increased the pregabalin concentration in brain homogenates 

of mice. In turn, propafenone given at the dose of 50 mg/kg did not significantly change 

the cerebral concentration of oxcarbazepine and topiramate, suggesting  

that the interactions between the antiarrhythmic drug and oxcarbazepine or topiramate 

seem to be pharmacodynamic in nature. 

As regards of adverse effects, pregabalin at the dose of 161.4 mg/kg 

significantly disturbed motor coordination in mice. In addition, a complete coordination 

disorder was observed after the combined use of pregabalin (104.2 mg/kg)  

and propafenone (50 mg/kg). Propafenone, other antiepileptic drugs  

and their combinations with antiarrhythmics did not impair motor coordination  

and long-term memory in mice. 



The results suggest that propafenone may be a suitable candidate  

for an antiarrhythmic drug that could be used in patients suffering from epilepsy  

with concomitant arrhythmias. The pharmacokinetic interactions between propafenone 

and pregabalin may suggest a reduction of the antiepileptic drug with their combined 

use. However, it is difficult to clearly determine the cause of these drug interactions, 

and it should be emphasized that the appearance of pharmacokinetic interactions  

in animals is not always synonymous with their presence in humans. The presented 

results should be confirmed in other animal acute and chronic seizure models, and only 

then can be extrapolated to clinical conditions. 

 


