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“Role of the Hippocampus in Visual and Somatosensory Short-term Memory”

In both humans and animals, bilateral hippocampal dysfunction causes severe deficits in short-term memory formation, whereas unilateral lesions are without general permanent effects.  This anomaly may be because most sensory information directly or indirectly reaches both cerebral hemispheres, and hence can be accessed by either hippocampus.  

We have been testing the hypothesis that if a sensory modality input is confined to a single hemisphere, then hippocampal lesions on that side will perturb the formation of memories based on that sensory modality.  Our studies have shown that the hypothesis appears to hold for the visual system.  The visual system of the rat is almost entirely crossed, i.e., information from the left eye is transferred to the right side of the brain.  When incoming visual information is confined (by an opaque contact lens in one eye) to the side of the brain that has a lesioned hippocampus, rats are deficient in radial maze performance, a test of visually based short-term spatial memory.  We have lesioned the hippocampus by several different means, each of which causes damage to the hippocampus by a different mechanism.  All these lesions have produced the same memory deficits, indicating that the lesion itself is responsible for the effect, and not some general response to a particular lesion procedure.

We have performed preliminary studies to see if the hypothesis has general applicability to short term spatial memory based upon touch, and to visual short term memory using other behavioral paradigms.  Future studies will refine these experimental approaches, which involve radial maze performance based on tactile information and operant conditioning paradigms (lever press) using visual cues.

All such studies involve animal behavior, experimental brain surgery, neuroanatomy, and depending on the exact experiments, neuropharmacology and neurotransmitter receptor biochemistry.

