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A1.27 
Activation of kappa opioid receptors reduces seizure activity in 
a mouse model of temporal lobe epilepsy 
Luca Zangrandi, Johannes Burtscher and Christoph Schwarzer* 
Department of Pharmacology, Innsbruck Medical University, Austria 

Background: Neuropsychiatric disorders are one of the main 
challenges of medicine with epilepsies representing some of the 
most frequent. Temporal lobe epilepsy (TLE) is the most common 
type of epilepsies and is often accompanied by marked neuronal 
degeneration. It was shown that the deletion of prodynorphin in 
mice and low expression in humans is associated with increased 
epilepsy vulnerability. Dynorphin targets opioid receptors and in 
particular the kappa opioid receptor (KOPr). KOPr are located in 
strategically ideal places to control hippocampal excitability also in 
chronic TLE. The aim of this study was to investigate the potential of 
KOPr agonists as antiepileptic drugs and compare it to new 
generation of anti-epileptic drugs (AEDs) in a mouse model of drug-
resistant TLE. 
Methods: Fifteen C57BL6/N male mice were injected unilaterally 
with saline (n = 5) or kainic acid (KA; 1 nmol in 50 nl saline; n = 10) 
into dorsal hippocampus. While saline injected animals did not show 
any signs of EEG or histopathological alterations, KA caused acute 
and delayed behavioral, pathological and EEG effects. Four-channel 
EEG traces were recorded from ipsi- and controlateral hippocampi 
and motorcortices applying depth- and surface electrodes from 
freely moving mice, respectively. The KOPr-specific agonist 
U-50488H, saline or one the new AEDs oxcarbazepine, lamotrigine 
and levetiracetam were applied i.p., while the biased KOPr partial 
agonist 6’-GNTI was delivered i.c.v. through a guide canula. 
Number and duration of EEG seizures were automatically evaluated 
(Sciworks software) for the 45 min preceding and following the 
injections. Another group of animals (20 male mice C57BL6/N) was 
tested in the conditioned place avoidance (CPA) paradigm for 
U-50488H and 6’-GNTI. For the acquisition of CPA, the conditioning 
procedure comprised a pre-test session on day one, four 
consecutive training days (two training session per day, a total of 
four training sessions each for drug or saline) and a post-test on day 
six. 
Results: Spike trains, sharp waves and paroxysmal discharges in 
the ipsilateral hippocampus were observed starting from about 14 
days after KA injection. Prolonged EEG seizures occurred 
frequently after about 4 weeks. Such paroxysmal discharges were 
accompanied by behavioural arrest and stereotypic behaviour like 
head nodding. Application of either U-50488H or 6’-GNTI decreases 
EEG abnormalities caused by KA in a dose-dependent manner. All 
the AEDs showed significant effects, at least at the highest dose 
administered. As expected, the CPA experiments revealed that the 
animals conditioned to U-50488H developed avoidance for the 
compartment paired with this drug. On the other hand the biased 
KOPr agonist 6’-GNTI did not produce any avoidance. 
Discussion: Our data demonstrate the anticonvulsant action of 
KOPr agonists in the chronic phase of epilepsy, comparable to the 
effect of 2.5 mg/kg diazepam. Furthermore, we demonstrate that the 
biased KOPr partial agonist 6’-GNTI does not induce place 
avoidance in the CPA paradigm. The absence of KOPr-induced 

dysphoria is probably due to the fact that 6’-GNTI does not recruit 
the β-arrestin pathway. 
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