
SUMMARY 

 

Isobolographic analysis of interactions between selected new-generation antiepileptic 

drugs in the mouse 6 Hz model of psychomotor seizures  

Epilepsy is one of the most common neurological disorders, accounting for approximately 1% 

of the total population. Monotherapy, which is the treatment of first choice, is efficient in only 

about 60-70% of patients, however, when ineffective, polytherapy is applied. Nevertheless, in 

approximately 30% of patients a satisfactory therapeutic effect is not obtained. Despite the 

introduction of a new generation of anti-epileptic drugs and application of their various 

combinations, drug-resistant epilepsy still remains one of the greatest challenges for modern 

medicine. Studies and analyses of new drug-combinations are being continued, aimed at the 

reduction of the scale of this phenomenon. These studies are conducted on animal models, 

which are equivalent to various types of epileptic seizures in humans. The objective of the 

presented study was to determine the characteristics of interactions occurring between five 

anti-epileptic drugs: gabapentin (GBP), pregabalin (PGB), lacosamide (LCM), levetiracetam 

(LEV) and retigabine (RTG), administered in two-drug combinations. The mouse 6 Hz model 

of psychomotor seizures, which is an experimental model of drug-resistant epilepsy in 

humans, was used in the experiment. All two-drug combinations were assessed by means of 

type I isobolographic analysis, which revealed that the combinations of  RTG + LEV, RTG + 

GBP, LCM + PGB, LEV + PGB, LEV + GBP, LEV + LCM, RTG + PGB exerted synergistic 

interactions, whereas the combinations of RTG + LCM, LCM + GBP showed additive 

interactions in the 6 Hz psychomotor seizure model in mice. Potential acute adverse effects 

were evaluated in the chimney, grip-strength and passive avoidance tests. It was confirmed 

that none of the combinations analyzed significantly disturbed motor coordination, skeletal 

muscle strength and long-term memory in mice. The results of the study confirmed that all the 

examined drug combinations were characterized by a favourable interaction profile and lack 

of potential adverse effects, and after conducting clinical studies in humans, may play an 

important role in the treatment of drug-resistant epilepsy.   

 

 


