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Memory of Past and Future Mediated by Hippocampal-
Prefrontal Cortical Interactions: Implication for the
Pathophysiology of Schizophrenia

Abstract

Time is fundamental information processed in our brains. A flow of time is only from
the past to the future in the physical world. However, such time flow appears to be
flexible in the brains as we can mentally travel in time by remembering our past
experiences (i.e. episodic memory), planning for future events, and dynamically
switching processing of these memory components. For example, if on our way to work
we encounter a barking dog, we can plan ahead to use a different route on the following
day to avoid encountering that dog. The hippocampus and prefrontal cortex have been
suggested to mediate episodic memory and future planning, respectively, in human
brains. It is not known, however, whether animals can appropriately switch retrospective
and prospective memory for their goal-directed actions.

In this seminar, | will present my recent study showing the neural mechanism of
flexibility in utilizing retrospective and prospective memory for goal-directed behavior in
animals. This study suggests that retrospective memory is mainly processed in the
hippocampus, and such retrospective information must be incorporated into the prefrontal
cortex to provide the basis for prospective memory. Moreover, the mesocortical
dopamine system in the prefrontal cortex is a key factor for switching of these memory
processing. Then, | will further discuss how disruptions of such hippocampal-prefrontal
cortical information processing that determines the outputs of striatal neurons may be
involved in the pathophysiology of schizophrenia along with data obtained from two
different neurodevelopmental animal models of schizophrenia.
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An Introduction to psychiatry for young investigators:
the clinical features of schizophrenia
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The role of dopamine and glutamate in the
pathophysiology and treatment of schizophrenia
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