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Functional and morphological studies
in hippocampal and cortical regions
of the mouse show affects in learning
and memory

The processes of learning and memory involve complex interactions between neurons and
certain regions of the brain.  The prefrontal cortex (PFC) is known to have important
functions in neuronal communication for the management of short-term memory, while the
hippocampus is recognized for its role in the consolidation of memories through the
manipulation of neuronal connections, especially with the cortex.  Within the mouse model,
these regions are studied extensively to determine effects of functional deficiencies on
memory.  Studies of the behavior of neurons and changes in their morphology allow insights
into the components of learning and memory mechanisms.  Previous experiments have
shown that prenatal viral infection with influenza has the potential to cause drastic changes
in neuronal structure and function.  Imaging studies support this evidence, showing general
inhibition of dendritic development in cells within hippocampus.  A similar effect is seen in
mice with a dietary iron deficiency in the hippocampus due to a conditionally deleted divalent
metal transporter gene.  Employing these two models, we have compared the morphology of
neurons between mutant and control mice.  In addition, we are working to find a link
between the firing properties and morphology of various cell types in medial PFC.  Important
in these studies is the establishment of electrophysiological profiles along with the use of
fluorescent staining and imaging.  Ultimately, these sources of abnormal development and
of comparative function and can provide clues into the process of memory and learning as
they occur in the hippocampus and prefrontal cortex.
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