Patterns of spontaneous activity in hippocampal cultures developing on multi electrode arrays: the influence of the NMDA receptor
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We have used multi electrode arrays to record action potentials from developing embryonic hippocampal cultures and a suite of software tools to analyse the resulting network activity. Action potentials are first observed at ~ 4 days in vitro (DIV) and thereafter activity increases sigmoidally until a plateau at maturity (~20+ DIV) with a period of very rapid increase between ~8 – 15 DIV. Concomitant with the rise in the number of spikes, a greater number of recording sites detect activity and also an entrainment of spikes into bursts is observed, such that by maturity most (~95+%) action potentials occur within bursts. Furthermore, these bursts show a progressively increasing degree of both temporal regularity and spatial correlation. Treating cultures with APV at DIV 6-7 (just prior to the rapid upsweep in network activity and synaptogensis) has a profound effect on this developing spike pattern: burst patterns are less regular, both spatially and temporally, and many more non-bursting, individual, spikes occur. The overall number of spikes is however unaltered. We conclude that the NMDA receptor plays an important role in the development of spike pattern in culture, with implications for the transfer of information in neuronal networks. It is the aim of the Genes to Cognition programme (www.genes2cognition.org) to employ the MEA-culture platform and analytical methods developed here to phenotype mutant mice generated within the programme (see Kopanitsa et al, this meeting). We are also currently developing statistical methods for the automated analysis of these datasets as part of the CARMEN project.
