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Introduction: In the last decade, Danio rerio, popularly known as zebrafish, has been used as a 

model for acute seizures1. Even so, there is no indication in the literature that the zebrafish can become 

chronically epileptic. In order to understand the epileptogenic process, electrical or chemical kindling 

have been used in animal models, mainly in rodents. Given the advantages of zebrafish for genetic, 

cellular, and drug screening studies, it is important to investigate whether zebrafish is able to become 

chronically epileptic. The main aim of this study is to investigate the effect of sub-convulsive doses 

of pentylenetetrazole on molecular, behavioural, and eletrophisiological patterns during brain 

development in the zebrafish larvae. 

 

Materials and Methods: This study was approved by the Ethics Committee on Animal Use (CEUA) 

of UNICAMP #4426-1, #4660-1 . Wild-type zebrafish larvae at 5 days post-fertilization (dpf) were 

divided in Control Group (CG) and Kindling Group (KG). Animals from KG were exposed to sub-

convulsive doses of pentylenetetrazole (PTZ) at 7.5 mM for 2 minutes over four weeks (once a day, 

Monday to Friday). Behaviour and molecular profiles were assessed immediately after the first 

exposure to PTZ (5 dpf) and later at 9, 16 and 23 dpf (n = 25, each group). Animals from CG were 

handled in the same way but in PTZ-free water. Behavioural analysis were recorded by the Danio 

Vision equipment and analysed with EthoVision software for quantification of velocity and distance 

traveled. Real-time PCR were applied to assess the brain mRNA expression of il1b, bdnf, kalrn, fosb 

and c-fos genes using TaqMan ™ system (Applied Biosystems, Foster City, CA, USA). For the 

electrophysiological analysis we immersed larvae in water with 30 mM PTZ for 30 minutes; for 

control larvae the same condition was applied but animals were immersed in PTZ-free water. The 

electrode was lowered through a triaxial micro manipulator until just touching the optical tectum. 

Signals were pre-amplified by 10 and filtered from 1 to 1,000 Hz. Amplification was performed by 

an Intan RHD2000 by 100, to a final total amplification of 1,000. Most of the seizure activity 

presented signals of amplitudes from 100 to 500 uV. All larvae were previously anesthetized in 

0.002% tricaine, 10 uM D-tubocurarine, and immobilized in 1.2% low-melting agarose. 

 
Results: Daily treatment significantly increased distance traveled and velocity (p ≤ 0,001) in the KG 

at 5, 9, and 16 dpf. The 23 dpf KG was not evaluated here. Regarding the transcript profile from 

candidate genes, we did not identify statistically significance between groups and analyzed genes; 

however, we notice an increased in transcript pattern for cfos and fosb genes in the KG at 16 and 23 

dpf in comparison to the CG at the same age. Besides, we also observed an increased transcript pattern 

for bdnf and kalrn in the KG at 16 dpf in comparison to the CG. The electrophysiological parameters 

were successfully recorded in this study to confirm the ictal finding in the different ages of neuronal 

development using a cost-effective setup. 

 

Discussion: Although no seizures were observed during the kindling protocol, we found an increase 

in the quantitative behavior (distance and velocity) in all ages tested. Gene expression profile showed 

no statistical difference when both groups and ages were compared; however, there is a tendency to 

increase during the treatment.  

 

Conclusion: Zebrafish as a kindling model will be a valuable platform to study the 

neurobiological processes that underlie the epileptogenic process; however, additional studies are 

underway in order to investigate if the zebrafish larvae brain is prone to be chronically epileptic. 
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