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Introduction: Zebrafish (Danio rerio) is an important model organism for studying human diseases.  

This little fish has many advantages for genetic and developmental investigations such as: high 

fertility, optical transparency during embryogenesis, about 70% homology with human genome, and 

84% of genes that are known to be associated with human diseases, including epilepsy [1, 2]. One 

issue when designing experiments with larvae is the throughput as well as availability of simultaneous 

electrical and video signals. When larvae are allowed to swim freely, no electrophysiology is 

performed. On the other hand, when they are immobilized, analysis of behavioral variables is 

affected. Our hypothesis is that there is a reasonable compromise for both analyses. In this work we 

propose a novel method for zebrafish larvae immobilization and recording using an 

electrophysiological setup and video recording system.  

 

Materials and Methods: Wild-type zebrafish at 7 days post fertilization (dpf) were anesthetized with 

10 µM d-tubocurarine and 0.002% tricaine. Animals were immobilized in 0.8% low-melting agarose. 

Seizures were elicited by applying pentylenetetrazole (PTZ) at 15 mM. Electrophysiology recordings 

were performed using a 316L medical grade stainless steel electrode of 125 µm diameter with a 10 

µm polyimide insulation and exposed tip. The ground was a similar electrode with up to 3 mm of 

uninsulated length along the electrode shaft. Ground was immersed in the agarose solution during all 

times. The electrode was lowered through a triaxial micromanipulator until just touching the optical 

tectum, between the eyeballs of the larvae. Signals were pre-amplified by 10 and filtered from 1 to 

1,000 Hz. Amplification was performed by using the Intan RHD2000 by 100, to a final total 

amplification of 1,000. Acquisition was performed by a single channel throughout the experiments at 

10k samples per second. Files were saved every 10 minutes for up to 70 minutes (per animal).  Noise 

level of the system was tested before each experiment and saved as baseline file. All experiments 

were approved by the Animal Ethics Committee/UNICAMP - CEUA 4660-1/2017. 

 

Results: On average, the noise level was around 20 uVrms (root mean square). Most of the seizure 

activity presented signals of amplitudes from 100 to 500 uV. All larvae showed seizure activity that 

was synchronized with the video. Larvae showed seizures at approximately 15±3 minutes after PTZ 

immersion. All larvae survived until the end of the test (70 minutes) which was verified by visual 

detection of a heartbeat or proxy thereof (e.g. bladder movement or blood flow).  

 

Discussion: We propose a cost-effective protocol and setup for zebrafish larvae electrophysiological 

acquisition in association with video recording, which can be considered an advantage since it is 

possible to observe ictal findings and behavior at the same time. However, because we recorded one 

larva per time, our next step will be to improve our setup for recording large number of larvae 

simultaneously.  

 

Conclusion: We present an effective protocol for measuring zebrafish seizure activity correlating 

electrical and behavioral data.  
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