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Abstract 
Repetitive transcranial magnetic stimulation (rTMS) induces plastic changes in normal and abnormal neural circuits. Here we study the potential synergistic interactions 
between low-intensity rTMS (LI-rTMS) and endogenous brain activity to promote beneficial long-term neural circuit reorganisation. We delivered LI-rTMS to ephrin-A2A5-/- 
mice engaged in a visual learning task because their morphologically abnormal visual maps have been shown to be beneficially impacted by LI-rTMS. Mice received 
chronic implantation of a detachable coil support and underwent 2 weeks of daily training in a two-choice visual discrimination task with concomitant LI-rTMS or sham (no 
stimulation control). Visuomotor function, corticotectal and geniculocortical topography were assessed at the end of the intervention. The visual learning task prevented the 
beneficial anatomical reorganisation in the corticotectal projection induced by LI-rTMS alone, but did not affect geniculocortical projections and visuomotor function. 
Intriguingly, there was an increase in the total number of trials completed by task+LI-rTMS mice in the visual learning task, but accuracy was not affected. Furthermore, 
follow-up tests showed no difference in locomotor activity. These results suggest that interactions between intrinsic brain activity and LI-rTMS may not always be synergistic 
on abnormal neural connectivity; and may modulate motivation and drive. We have developed a method to investigate the ‘online’ effects of LI-rTMS in awake freely moving 
mice that can be used to better understand rTMS interactions with intrinsic brain activity, an essential step in improving future clinical translation. 
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Title: From clinical to pre-clinical research – using animal models to understand the neurobiology of schizophrenia.



Abstract: In addition to a range of negative and positive clinical symptoms, patients with schizophrenia exhibit quite profound cognitive deficits that impinge on their capacity to engage in social, employment and educational opportunities. They also exhibit a range of electrophysiological and neurobiological abnormalities.  Although the dominant model of schizophrenia is that it is a neurodevelopmental disorder that results in excessive dopaminergic activity as a core feature, there is increasing evidence that hypo-function of the glutamate NMDA receptor (NMDAR) system can account for a broader range of positive, negative and cognitive symptoms of the disorder.  Our own research has confirmed the involvement of the NMDAR system from evidence that an electrophysiological measure that has been shown to be an index of the integrity of the NMDAR system, the mismatch negativity (MMN), is reduced in schizophrenia.  Our current research is attempting a reverse translation of these well–established clinical findings to a neurodevelopmental animal model of schizophrenia in an attempt to understand the neurobiology of the disorder and potentially develop new treatments.  Recent research using a mouse neurodevelopmental model of maternal immune activation either early or late in gestation seemed to offer an explanation of both the dopamine and NMDAR abnormalities with maternal immune activation (MIA) in early gestation resulting in greater dopamine disturbance (or a more positive-symptom type phenotype) but MIA late gestation indicated greater disturbance in the NMDAR system (and a more negative/ cognitive deficit phenotype).  In the first series of studies we induced maternal immune activation in rat dams either early or late in gestation and examined the behavioral. cognitive and electrophysiological phenotypes in adult offspring as well as neurobiological changes, namely, in the density and expression of NMDAR subunits.  The  outcome of these studies suggest that MIA alone in the rat induces only subtle behavioral and cognitive  abnormalities and unexpected NMDAR subunit changes that potentially have implications for treatment.  In the second series of investigations currently underway, we are investigating a two-hit model of schizophrenia by combining MIA with chronic adolescent cannabis use based on the rationale that an early insult to the developing brain (MIA) makes it more vulnerable to a second insult (adolescent cannabis use) and may therefore yield a more complex schizophrenia-like phenotype in the offspring.  



Speaker Bio: Dr. Pat Michie is currently Emeritus Professor of Psychology at the University of Newcastle, Australia.  She previously held professorial positions at UWA and Macquarie University.  She is an experimental psychologist whose research has focused on the neural basis of normal and abnormal cognition.  She is a Fellow of the Academy of Social Sciences of Australia and is the 2016 recipient of the Australian Psychological Society’s Distinguished Contribution to Psychological Science Award. Her research has been characterised by application of theories and methodologies from basic research in cognition and cognitive neuroscience to understand the nature of cognitive deficits and their neural basis in individuals diagnosed with schizophrenia and those at risk. Her research spans auditory processing deficits, impaired inhibitory control and cognitive control more generally and uses both psychophysical methods to assess performance as well as functional brain imaging methods such as event-related potentials (ERPs) of the brain.  She was a key member of the Australian group who were the first to demonstrate that individuals with schizophrenia exhibit impaired automatic change detection in a background of auditory regularities, an ERP-derived observation replicated many times and one of the most robust findings in the schizophrenia literature. Her current research is focused on animal models of schizophrenia. Pat currently chairs the Research Committee of Orygen, the National Centre of Excellence in Youth Mental Health, and the National Committee of Brain and Mind (NCBM) of the Academy of Sciences of Australia.  She is past chair of the Australian Brain Alliance, an initiative of the NCBM and the Academy. The Alliance, which is supported by the Australian Psychological Society, the Psychology Foundation and the Australasian Neuroscience Society and major research organisations, aims to secure investment in Australian brain research comparable to other international initiatives.
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