
Summary 

Isobolographic analysis of triple drug interactions for combinations of lacosamide with  selected 

antiepileptic drugs in the maximal electroshock-inducted seizure test in mice. 

 

 Currently, the term "epilepsy" is defined as the occurrence of transient, synchronized salves 

of excessive, uncontrolled discharges within neurons, resulting in clinically overt seizures. Epilepsy 

is one of the most common nervous system diseases affecting around 65 million people worldwide. 

Analyzing the individual groups studied, we can see statistical differences that can be reduced to 

finding that in developed countries the annual incidence of seizures is 50 per 100,000 patients, 

while in developing countries the incidence is close to 700 per 100,000. Epilepsy becomes a very 

important problem, imposing a huge burden on public health around the world. Epilepsy occurs in 

the general population in approximately 1% of humans. In Poland, about 300-400 thousand of 

patients suffer from epilepsy. The choice of pharmacotherapy should be based on the knowledge 

about  pharmacological profile of drugs, their mechanisms of action and possibility of side effects. 

It is necessary to strive for the effects of antiepileptic drugs to add up or even to broaden, while the 

effects that cause side effects, inhibit or abolish. For this purpose, preclinical studies involving 

laboratory animals are conducted to provide valuable information on possible drug interactions. 

 The aim of this study was to determine interactions between the five antiepileptic drugs: 

lacosamide, phenobarbital, lamotrigine, carbmazepine and valproate, which were administered in 

triple-drug combinations. The maximal electroshock-inducted seizure  (MES) test in mice was used 

in these experiments. This test is a model of generalized, tonic-clonic seizures, and also, to some 

extent, of partial seizures with or without secondary generalization in patients with epilepsy.  

 All drug combinations were evaluated using type i isobolographic analysis. The 

isobolographic analysis showed that some drug combinations: LCM + PB + VPA, LCM + CBZ + 

PB, LCM + LTG + VPA, LCM + CBZ + LTG and LCM + LTG + PB, induce additive interaction in 

the MES test in mice. Only the combination of LCM + CBZ + VPA showed antagonism in the MES 

test in mice. 

 The present study also evaluated the potential neurotoxic effects of the three-drug 

combinations tested in the chimney test (estimating motor coordination), the grip test (assessing 

skeletal muscular strength) and passive avoidance test (assessing long-term memory) in mice. 

 The investigations carried out showed that none of the triple drug combinations caused 

statistically significant disturbances in terms of motor coordination, muscle strength or long-term 

memory in mice, comparing the examined groups of animals to the control group.  

 The triple drug combinations of antiepileptic drugs described in this paper are the hope for 

more effective treatment of drug-resistant epilepsy, because as many as 5 combinations have the 



favorable interaction profile. Additive interactions (LCM + PB + VPA, LCM + CBZ + PB, LCM + 

LTG + VPA, LCM + CBZ + LTG) in respect to the anti-convulsant activity in the MES test in mice, 

and the lack of neurotoxic effects allow further analysis of the described three-drug combinations in 

clinical trials. 

 

 

 


