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Abstract

Temporal lobe epilepsy (TLE) is the most commaon partial complex epileptic syndrome and the least responsive to medications. Deep brain
stimulation (DBS) is a promising approach when pharmacological treatment fails or neurosurgery is not recommended. Acute brain slices
coupled to microelectrode arays (MEAs) represent a valuable tool to study neuronal network interactions and their modulation by electrical
stimulation. As compared to conventional extracellular recording technigues, they provide the added advantages of a greater number of

# asuation points and a known inter-electrode distance, which allow studying the propagation path and speed of electrophysiological signals.
HEWever, tissue axygenation may be greatly impaired during MEA recording, requiring a high perfusion rate, which comes at the cost of
decreased signal-to-noise ratio and higher oscillations in the experimental temperature. Electrical stimulation furiher stresses the brain tissue,
making it difficult to pursue prolonged recording/stimulation epochs. Moreover, electrical modulation of brain slice activity needs to target
specific structures/pathways within the brain slice, requiring that elecirode mapping be easily and quickly performed live during the experiment.
Here, we illustrate how to perform the recording and electrical modulation of 4-aminopyridine (#AP}-induced epileptiform activity in rodent
brain slices using planar MEAs. We show that the brain tissue obtained from mice outperforms rat brain tissue and is thus better suited for
MEA experiments. This protocol guarantees the generation and maintenance of a stable epileptiform pattern that faithfully reproduces the
electrophysiological features observed with conventional field potential recording, persists for several hours, and outlasts sustained electrical
stimulation for prolonged epochs. Tissue viability throughout the experiment is achieved thanks to the use of a small-volume custom recording
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