
7. SUMMARY 
 

Epilepsy is one of the most common diseases of the central nervous system. It occurs under all 

latitudes and affects all races of people. The annual incidence of epilepsy in the general 

population is about 50 per 100,000 people, and the prevalence varies between 5 and 10 per 1000 

people. According to the World Health Organization, approximately 50-70 million of people 

suffer from epilepsy around the world. It is estimated that in Europe, the number of people 

suffering from epilepsy is approximately 3 million 600 thousand of people. 

 Pharmacotherapy is the main method of treatment in epilepsy. It is estimated that the 

use of monotherapy effectively controls epileptic seizures in about 70% of patients. In the 

remaining 30% of patients, the use of polytherapy (i.e., two or even three antiepileptic drugs) 

does not bring satisfactory clinical results. The proper choice of anti-epileptic drug or the 

skillful combination of several anti-epileptic drugs, taking into account their pharmacokinetic, 

pharmacodynamic and possible drug-drug interactions, leads to the therapeutic success in 

epilepsy treatment. Incorrect selection of drugs may lead to a reduction or even abolition of 

their effectiveness, as well as generate many side effects. 

 During the last quarter of a century, many new anti-epileptic drugs have been 

introduced into the pharmaceutical market. Multicenter studies in European countries and North 

America have shown that the classic antiepileptic drugs are the most frequently chosen 

therapeutic option by doctors dealing with epilepsy treatment. It is generally accepted that every 

new substance with potential anticonvulsant properties, before it is allowed to be tested in 

humans, is first subjected to preclinical evaluation in animal models of seizures. 

 The aim of the present dissertation was to evaluate the effect of 5-(3-chlorobenzyl)-

4-hexyl-2,4-dihydro-3H-1,2,4-triazole-3-thione (TP-427) on the seizure threshold in the 

maximal electroshock-induced seizure threshold (MEST) test in mice and evaluation of the 

efficacy of TP-427 in enhancing the anticonvulsant effect of four selected classic anti-epileptic 

drugs (i.e., phenobarbital (PB), phenytoin (PHT), carbamazepine (CBZ) and valproate (VPA)) 

in the maximal electroshock-induced seizure (MES) test in mice. 

 It has been experimentally demonstrated that TP-427 significantly increases the 

threshold in the MEST test in mice and significantly enhances the protective action of valproate 

against tonic-clonic convulsions in the MES test in mice. TP-427 did not significantly potentiate 

the protective effects of PB, PHT and CBZ against tonic-clonic convulsions in mice. 

 Potential side effects of TP-427 and TP-427 in combination with PB, PHT, CBZ, VPA 

were evaluated using three behavioral tests with respect to: memory processes (passive 

avoidance test), skeletal muscle strength (grip-strength test) and motor coordination (chimney 

test) in mice. TP-427 in combination with classic antiepileptic drugs did not significantly impair 

motor coordination, long-term memory or skeletal muscle strength in mice in the performed 

tests. 

 The final stage of the study was to evaluate the effect of TP-427 on pharmacokinetic 

interactions with classical antiepileptic drugs, which was performed by determining the 

concentrations of the investigated anti-epileptic drugs in the mouse brain homogenates. 

A statistically significant increase in VPA concentration was found in the mouse brain 

homogenates after administration of TP-427, while not concurring the effect of TP-427 on brain 

concentrations PB, PHT and CBZ. 

 In summary, it can be concluded that the combined use of TP-427 with VPA seems 

promising from preclinical viewpoint, as TP-427 has a protective effect on VPA anticonvulsant 

activity in the MES test, with no acute adverse effects in behavioral tests in mice. Unfortunately, 



the interaction between TP-427 and VPA has a pharmacokinetic background and therefore the 

efficacy of this combination needs to be confirmed in further clinical trials.  



 


