
ABSTRACT  

 Epilepsy is one of the most common diseases of the central nervous system caused by 

abnormal, excessive, and synchronous overactivity of neurons in the brain. According to the 

International League Against Epilepsy (2014), the diagnosis of epilepsy is made when there 

are at least two unprovoked episodes of seizures over an interval of more than 24 hours or one 

unprovoked episode of seizure and at least 60% probability of subsequent seizures after two 

episodes of seizures over the past 10 years or previously diagnosed epilepsy. The risk factors 

for epilepsy include: head and brain trauma, infections of the central nervous system, 

intracranial abnormalities, brain tumors including metastatic tumors and abnormal brain 

structures. The prevalence of epilepsy in the general population varies by age- it is 

significantly higher in patients under 5 years of age and above 60 years. Most common 

serious complications of epilepsy include sudden death and status epilepticus. 

Etiology of the epilepsy is complex. The primary molecular causes of epilepsy are due to an 

excessive activation of the excitatory glutaminergic system and/or decreased inhibition 

mediated by γ-aminobutyric-acid.  

The drug-resistant epilepsy is characterized by recurring seizures despite of the use of 2 or 

more antiepileptic drugs at optimal therapeutic doses. This condition affects up to 30% of 

epileptic patients. Therefore, it is necessary to seek therapeutic approaches to address this 

unmet medical need. One approach in this effort is to identify and characterize novel 

pharmacological targets (eg. receptors, enzymes, signaling and/or metabolic pathways, etc.) 

that would be pharmacologically different from those being targeted by approved antiepileptic 

drugs. An example of such a novel target are gap junctions.  

Gap junctions are the most common types of intercellular connections in the central nervous 

system, play an important role in spreading abnormal electrical signals during seizures. The 

aim of this study was to investigate the effect of gap junction antagonists (i.e., carbenoxolone 

and quinine) on the protective effects of classical antiepileptic drugs (i.e., valproic acid, 

phenobarbital and carbamazepine) in the 6 Hz seizure test in mice. The 6 Hz seizure test is 

considered an experimental model of psychomotor seizures in humans, and is now used 

routinely in pre-clinical characterization of new pharmacological and non-pharmacological 

treatments of epilepsy. In addition, the undesirable effects of carbenoxolone, quinine and their 

combinations with anti-epileptic drugs using a chimney test (a measure of motor impairment) 



and passive avoidance test (a measure of long-term memory impairment) in mice were 

evaluated. The pharmacokinetic profile of the interactions between carbenoxolone, quinine 

and antiepileptic drugs were also determined in brain homogenates in mice. 

Carbenoxolone at doses of 75, 100, and 150 mg/kg did not significantly affect the seizure 

threshold at the 6 Hz test. Carbenoxolone at 150 mg/kg enhanced the anticonvulsant effects of 

valproic acid in the 6 Hz test; however, it did not change the anticonvulsant effects of 

carbamazepine and phenobarbital. In the chimney test, neither carbenoxolone alone nor in 

combination with valproic acid significantly affected motor coordination of the tested 

animals. Similarly, in the passive avoidance test, the combination of valproic acid with 

carbenoxolone did not affect long-term memory in mice. Administration of carbenoxolone did 

not affect valproic acid concentrations in the brain of mouse in the homogenate study. 

The second tested substance, quinine, significantly increased the seizure threshold in the 6 Hz 

test when administered to animals at a dose of 150 mg/kg. Doses of quinine (i.e., 75-100 

mg/kg) that had no effect on the seizure threshold in the 6 Hz test per se, also did not change 

the anticonvulsant effects of valproic acid, carbamazepine and phenobarbital. 

 In conclusion, enhancement of the anticonvulsant effects of valproic acid by 

carbenoxolone in the 6 Hz test in the absence of enhancement motor and cognitive 

impairment is worth noting and warrants further pre-clinical and clinical investigations.  

 

 

 


