BOX 47.1

IS MEMORY MORE THAN CHANGES IN SYNAPTIC STRENGTH?

The search for the biological basis of learning and memory has led many of the leading neuroscientists of the twentieth century to direct their efforts to investigating the synapse. The focus of most recent work on LTP (and indeed the bulk of this chapter) has been to elucidate the mechanisms underlying changes in synaptic strength. Although changes in synaptic strength are certainly ubiquitous, they are not the exclusive means for the expression of neuronal plasticity associated with learning and memory. Both short-term and long-term sensitization and classical conditioning of defensive reflexes in Aplysia are associated with an enhancement of excitability of the sensory neurons in addition to changes in synaptic strength. Classical and operant conditioning of feeding behavior in Aplysia also leads to changes in excitability of neuron B51. Interestingly, in this case there is a bidirectional control. The excitability of B51 is increased by operant conditioning, whereas it is decreased by classical conditioning. Changes in excitability of sensory neurons in the mollusc Hermissenda are produced by classical conditioning. In vertebrates, classical conditioning of eye-blink reflexes produces changes in the excitability of cortical neurons. Eye-blink conditioning also produces changes in the spike after potential of hippocampal pyramidal neurons. Finally, as described in their original report on LTP, Bliss and Lomo found that the expression of LTP was also associated with an apparent enhanced excitability. For recent review see Mozzachoidi and Byrne (2010).
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