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The induction of long-term synaptic plasticity (LTP and LTD) is regulated by surface receptor activation and subsequent changes in intracellular calcium concentration. In accordance with Hebb`s postulate (1949) and to the extension proposed by Lisman (1989), bidirectional plasticity could originate from different activity patterns in presynaptic fibers. We have investigated this issue at the cerebellar mossy fiber – granule cell relay by performing patch-clamp whole-cell recording from granule cells by using different patterns of stimulation. (1) We have activated mossy fibers with bursts of different duration and constant frequency. Increasing burst's duration reveled a BCM-like learning rule, with LTD at short duration (<250 ms) and LTP at longer duration (Gall et al., J Neuroscience, 2005). (2) We have activated mossy fibers with bursts of different frequency and constant number of spikes. LTD appears between 1 and 10 Hz, LTP above 10 Hz, again revealing a BCM-like relationship. We are currently investigating the effects of 100 impulses at 100 Hz and at low membrane potentials. The induction at low membrane potentials (< -70 mV) prevents LTP  and generates LTD or no changes, while at higher membrane potentials these patterns induces LTP. 
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