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Synchronization of neural activity, so-called neural oscillations, have been implicated in cognitive functions and changes in neural oscillations have been implicated in neuropsychiatric and cognitive disorders (Uhlhaas & Singer, 2012, Neuron 75:963). GABAergic neural inhibition has emerged as an important factor influencing neural oscillations. One particularly prominent idea, is that neural disinhibition – impaired neural inhibition caused by GABA dysfunction – causes changes in gamma frequency (30-100 Hz) oscillations within prefrontal cortex and hippocampus that may account for attentional and memory deficits characterizing schizophrenia (Lewis et al., 2004, Nature Rev Neurosci 6:312; Lisman et al., 2008, Trends Neurosci 5:234). However, the relation between GABAergic neural inhibition, neural oscillations and cognitive function remains to be clarified.
Studies in animal models offer unique opportunities to clarify the neural mechanisms and functional significance of neural oscillations Combining brain-site specific pharmacological manipulations with intra-cranial electrophysiological measurements and cognitive testing in rats, we have recently begun to examine the neuro-cognitive functions of hippocampal and prefrontal GABA transmission (McGarrity et al, 2013, European Neuropsychopharmacology 23:S296; Pezze et al., 2014, J Neurosci 34:7931). These studies revealed that neural disinhibition causes aberrant neural spiking and attentional and memory deficits. In this project, we aim to use advanced analytical tools (the Matlab-based Fieldtrip Toolbox for analysis of electrophysiological and MEG data, e.g. Bauer et al., 2006, J Neurosci 26:490, fieldtrip.fcdonders.nl/) for the spectral analysis of our neural recordings to examine if neural disinhibition causes changes in frequency-specific neural oscillations that may contribute to cognitive deficits. Depending on the students’ interest, it may also be possible to participate in in vivo neurobiological experiments in rodents.
