
SUMMARY 

 

Epilepsy is a chronic neurological disease with a diverse and not fully understood 

etiology. The essence of epilepsy are pathological neuronal discharges with accompanying 

changes in bioelectrical activity in the brain. Epilepsy treatment is based primarily on 

symptomatically acting pharmacotherapy aimed at reducing or eliminating epileptic 

seizures. Despite the advanced knowledge in recent years regarding the treatment of 

epilepsy, about 30% of patients still suffer from unsatisfactory seizure control. The 

treatment of drug-resistant epilepsy is based primarily on polytherapy with the use of two 

or more drugs with different mechanisms of action. Although new antiepileptic drugs have 

a better safety and tolerability profile and cause fewer side effects, they do not significantly 

improve the efficacy of epilepsy treatment. Therefore, it is extremely important to search 

for new substances and drugs that would be able to effectively control epileptic seizures in 

humans. More and more literature data indicate the important role of substances present in 

Cannabis sativa plants and their synthetic analogues in improving health status of patients 

with refractory epilepsy. Great hopes are linked to the elements of the endocannabinoid 

system as target points for new substances with anticonvulsant effect.  

 The aim of the study was to determine the influence of ACEA (a strong and highly 

selective CB1 cannabinoid receptor agonist) administered with PMSF (an inhibitor of its 

metabolic degradation) on the anticonvulsant effect of classical and new antiepileptic drugs 

(phenobarbital [PB], clobazam [CLB], lacosamide [LCM], levetiracetam [LEV], tiagabine 

[TGB] and magnesium valproate [VPA]) in the 6 Hz psychomotor seizure model in mice. 

The 6 Hz corneal stimulation model is an animal model of complex partial seizures, 

resistant to conventional epilepsy therapy in humans. Using the animal behavioral models, 

the adverse effect profile of the combination of ACEA and PMSF with the classical and 

new antiepileptic drugs was evaluated. Total brain antiepileptic drug concentrations were 

also estimated in order to exclude or confirm the existence of pharmacokinetic interactions 

between ACEA, PMSF and classical or novel antiepileptic drugs.  

 All experiments were performed on adult male Albino Swiss mice staying in 

standard laboratory conditions. Electric convulsions were generated using an alternate 

current generator and corneal electrodes. The influence of ACEA and PMSF on the 

anticonvulsant activity of classical and new antiepileptic drugs was evaluated in the 6 Hz-

induced psychomotor seizure model. As part of the assessment of the severity of acute 



adverse effects, the combination of ACEA and PMSF with the studied antiepileptic drugs 

in relation to motor coordination (in the chimney test), impairment of long-term memory 

(in the step-through passive avoidance test) and skeletal muscular strength (in the grip 

strength test) in mice were investigated. Total brain antiepileptic drug concentrations in 

mouse brain homogenates were measured by a high performance liquid chromatography. 

 The results obtained from the 6 Hz corneal stimulation model showed that PB, 

CLB, LCM, LEV, TGB and VPA when administered alone protected, in a dose-dependent 

manner, the animals from epileptic seizures. Similarly, the combinations of the studied 

antiepileptic drugs with PMSF (30 mg/kg) suppressed, in a dose-dependent manner, 

psychomotor limbic seizures in mice. The administration of ACEA at a dose of 5 mg/kg in 

combination with PMSF (30 mg/kg) significantly potentiated the anticonvulsant action of 

LEV by lowering its ED50 by 48% from 12.11 ± 1.41 mg/kg to 6.29 ± 1.15 mg/kg 

(p<0.05). Meanwhile, ACEA administered at a dose of 2.5 mg/kg in combination with 

PMSF (30 mg/kg) had no significant impact on the anticonvulsant activity of LEV in the 6 

Hz-induced psychomotor seizure model. Moreover, ACEA (5 mg/kg) combined with 

PMSF (30 mg/kg) did not significantly affect the anticonvulsant potency of PB, CLB, 

LCM, TGB and VPA in the mouse 6 Hz corneal stimulation model. The systemic 

administration of ACEA (5 mg/kg) and PMSF (30 mg/kg) did not significantly increase 

total brain concentration of LEV in mouse brain homogenates, which indicates the 

pharmacodynamic nature of interaction between these drugs. No significant neurotoxic 

effects were found for the combination of ACEA (5 mg/kg) and PMSF (30 mg/kg) with 

classical and new antiepileptic drugs, as evaluated in mice subjected to the step-through 

passive avoidance, grip-strength and chimney tests. 

In conclusion, the combinations of ACEA and PMSF with PB, CLB, LCM, TGB 

and VPA are neutral from the preclinical point of view, i.e. they neither potentiate the 

efficacy of psychomotor seizures suppression in the 6 Hz corneal stimulation model, nor 

cause any adverse effects. The combinations of ACEA and PMSF with LEV are 

characterized by a synergistic interaction in the 6 Hz-induced psychomotor seizure test, 

lack of acute neurotoxic effects and lack of pharmacokinetic interactions. The obtained 

results justify a clinical recommendation for the use of ACEA and PMSF in combination 

with LEV in clinical settings to treat epileptic patients with complex partial seizures 

resistant to the applied therapy. 


