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ANTAL BERÉNYI

RESEARCH AREA

Recent technical development gave a new momentum to 
experiments studying the brain, although the extremely 
complex structure of the nervous system still supplies the 
researchers with an endless inventory of open questions.  
In our research we investigate the possible therapeutic 
effects of Transcranial Electrical Stimulation (TES) on 
epileptic seizures. Particularly, we plan to develop a focused 
stimulation protocol both in time and space to interact 
only with the desired brain areas within an appropriate 
time-frame. To determine the appropriate focal points 
of stimulation, we investigate the internal dynamics of 
neural networks involved in seizure generation. We do 
this by performing a throughout analysis of networks on 
microscopic and mesoscopic scale with extremely high 
spatial and temporal resolution. The same approach is used 
to focus on the role of hippocampus and related circuitries 
in memory formation and spatial navigation. We pay special 
interest to the role of sensory information in this field.
Our long-term vision is to develop a closed-loop, implantable 
seizure suppressor device that continuously monitors the 
patterns of brain activity, and delivers electrical pulses in 
order to terminate any occurring seizures. We are hoping 
to translate our laboratory-stage experimental results into 
clinical trials within a few years.

TECHNIQUES AVAILABLE IN THE LAB 

Extra- and juxtacellular recording techniques, transcranial 
electrical stimulation, freely moving animal models to study 
the correlation of behavior and neuronal activity patterns, 
basic histology and immunohistochemistry, double 
transgenic animal models for optogenetical research, 
analog and digital electronics development, microcontroller 
programming, signal processing algorithms, advanced data 
mining techniques, Matlab and Labview programming 
languages, non-supervised pattern recognition algorithms. 
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