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Study design

An�-seizure compound effects on glutamatergic hyperac�vity DishBrain gameplay
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DishBrain¹ is a novel in vitro model of neural informa�on processing. 

Human neurons are presented structured informa�on represen�ng the 

game Pong and are able to interact with it through their ac�vity.

Glutamatergic neuron hyperac�vity is seen in pure glutamatergic cultures, 

and as a clinical feature is associated with a number of psychiatric and 

neurological condi�ons². 

We used DishBrain to determine whether modula�on of gameplay 

performance via common an�-seizure drugs in a highly enriched 

glutamatergic culture is possible. 

Study objec�ves

Measure neuronal 
responses to an�-
seizure 
compounds

Generate
dose-response 

rela�onships for an�-
seizure compounds

Inves�gate effects of common an�-seizure 
medica�ons on gameplay performance in the 

DishBrain pla�orm
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Carbamazepine reduced the firing rate of highly enriched glutamatergic cultures.
Dose-response rela�onships were generated with an�-seizure compounds in this assay.
Perampanel and carbamazepine improved gameplay performance in the DishBrain system.

We show varying performance in an in vitro neural 
processing model of glutamatergic hyperac�vity using 
therapeu�c interven�ons.

Cultures set up in parallel to MEA chips were immunoreac�ve for neuronal and glutamatergic markers. 

MEA recordings revealed spikes corresponding with ac�on poten�als. 

Carbamazepine (200 µM) reduced mean and maximum firing rate significantly compared to �me-matched 

vehicle control (p < 0.05).

Perampanel 1 µM and carbamazepine 200 µM 

improved hit/miss ra�o and mean rally length in 

ac�ve gameplay sessions (p < 0.05). 
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Pong gameplay

HD-MEA chip with human iPSC neurons

Glutamatergic hyperac�vity

Excess glutamatergic neurotransmission

Associated with epilep�c seizures
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