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Rodent brain slice assay has been regarded as the “gold standard” of ex vivo pre- L e ]« pic tum + ven - o
clinical evaluation and screening for CNS drug discovery. However, this e
conventional electrophysiology technigue has very limited throughput in screening = :
large numbers of compounds. For the purpose to facilitate antiepileptic drugs = e ./,/1’\%
screening using ex vivo tissue-based models, an in vitro cell-based epileptic model R S S S S S S S
with the application of multiwell Microelectrode Arrays (mwMEA) has been wean Fima rate
developed. | < b1z S00u 5 vPA (0 5 7] o1z 300+ von 0= e
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We reported here is an application of the mwMEA as a high-throughput, ] — b
automated assay that captures the electrical activity of adherent, excitable cell — EESSIIINR. G \ RN .
populations, which Is suitable for non-invasive, long-term in vitro experiments. ) I M I 2, S 2.
Establishment of an In vitro cell-based epileptic MEA assay could offer a new e e
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avenue for the evaluation and high-throughput screening of pro-epileptic or anti- e —— v e— "] s 300+ ven -
epileptic drug candidates. e e O e e s
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Multi-well microelectrode arrays (mwMEA)
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Figure 2: Increase of synchronized burst firing after treatment of various seizurogenic compounds were attenuated by
Images taken from www.axionbio.com and the Maestro Pro MEA system user guide an increase in VPA concentration.
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The underlying mechanism of epilepsy involves an imbalance between inhibitory and excitatory
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effects. In this study, based on primary hippocampal neurons cultured on mwMEA plates, rooo| AP ROMMTRTE (029 AP o T RTE (029 | T sosmaRTe ()
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traditional pro-seizurogenic compounds with different mechanisms (Picrotoxin, 4- :

)

Aminopyridine, Pentylenetetrazol) and elevated extracellular K* concentration were used to S e ) '
establish in vitro seizurogenic models, followed by the evaluation of anti- seizurogenic effects of TR T I T S _ v o

Valproate or Retigabine acting on different targets. P P P T e e e
I N T T T T N N PloE : S0uM Retigabine Conc. (M) 30uM Retigabine Conc. (gM) 30uM

Retigabine Conc.(gM)

Dse|zur0genic Compounds: DAntI—SelzurogeniC Compounds: | ngh K+ | ngh K++RTG HM Mean Firing Rate Burst Duration Network IBI CV

12007 _ . 4001 2007
High K* + RTG (n = 5) * High K"+ RTG (n = 5) * High K" + RTG (n = 4)
1000

®Picrotoxin (Pic): a non-competitive antagonist of GABA, receptors @Valproate (VPA): an enhancer of
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®4-Aminopyridine (4-AP): an inhibitor of voltage-gated potassium @Retigabine (RTG): primary as an e o5 1 3 o mgnk os 1 5 10 hgnc o5 1 35 1
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®Pentylenetetrazol (PTZ): an antagonist of GABA, receptors and GABAergic transmission and blocker of
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channel activator of KCNQ channel and also a | | | | | o
Figure 3: Increase of synchronized burst treatment of various seizurogenic compounds were attenuated and inhibited by

®High K*: Elevation of extracellular potassium levels to 6.5 mM modulator of GABA, receptor. an increase in retigabine concentration.
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In vitro functional assay for anti-seizure-like discharge drug discovery
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Figure 1: Seizurogenic compounds induced seizure-like activities.



