
SUMMARY 

 "Isobolographic interactions among selected II- and III-generation antiepileptic drugs in the 

mouse tonic-clonic seizure test". 

  

Epilepsy is the second most common neurological disease that affects around 65 million people 

around the world. Epilepsy is characterized by the occurrence of synchronized excessive neuronal 

discharges, which clinically manifested by seizures or non-convulsive attacks. The incidence of 

epilepsy in the human population is around 1%, therefore, in Poland about 300-400,000 patients 

suffer from its symptoms. 

 The main method of treatment of epilepsy is pharmacotherapy based on knowledge about 

mechanisms of action of antiepileptic drugs, their pharmacokinetic profiles and the possibility of side 

effects occurrence. The preferred method of pharmacotherapy in epilepsy is monotherapy with one 

antiepileptic drug of I-, II- or III-generation. However, in the absence of the therapeutic efficacy of 

monotherapy, alternatively, two or three antiepileptic drugs are included as polytherapy. When 

combining two or three antiepileptic drugs, it is important to joint them so as to their anticonvulsant 

effects intensify or add up, but the side effects exerted by the drugs are completely neutralized. In 

order to combine drugs as effectively as possible, maximizing their therapeutic effects and 

minimizing their side effects, preclinical studies are performed to get as much information as 

possible about drug interactions. 

 The aim of the study was to determine the type of interactions occurring among II- and III-

generation antiepileptic drugs, which were administered in 6 triple combinations in the maximal 

electroshock-induced test (MES) in mice. Triple-drug combinations included: lacosamide (LCM) + 

lamotrigine (LTG) + oxcarbazepine (OXC), LCM + LTG + pregabalin (PGB), LCM + LTG + topiramate 

(TPM), LCM + OXC + PGB, LCM + OXC + TPM and LCM + TPM + PGB. To assess the nature of triple 

interactions, type I isobolographic analysis of interaction in the MES test in mice was used. In 

addition, it was examined whether interactions in the three-drug combinations were accompanied 

by increased side effects of the drugs that were tested in two behavioral tests: the chimney test, 

which assesses the effects of drugs on motor coordination and the grip-strength test, which assesses 

the effects of drugs on skeletal muscular strength in mice. 

 Type I isobolographic analysis showed that triple combinations of II- and III- generation 

antiepileptic drugs: LCM+OXC+PGB and LCM+TPM+PGB administered at a fixed-ratio of 1:1:1 doses 

exerted synergy with respect to the anticonvulsant activity in the MES test in mice. In turn, the triple 

combinations of LCM+LTG+TPM, LCM+OXC+LTG, LCM+OXC+TPM and LCM+LTG+PGB, administered 

in a fixed drug dose ratio of 1:1:1, exerted additivity in the MES test in mice. 

 All the tested triple combinations of the II- and III-generation antiepileptic drugs did not exert 

undesirable effects after their single administration, especially in regards with motor coordination 

deficits or attenuation of muscle strength, which were assessed in the chimney and grip-strength 

tests in mice. 



 Combinations of three II- and III-generation antiepileptic drugs tested in this study may be 

useful in the treatment of patients with drug-resistant epilepsy due to their favorable interaction 

profile in preclinical studies and the absence of significant adverse reactions. 

 

 


