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Neurons in a microcircuit connected by chemical synapses can have their connectivity affected by the prior activity of

the cells. The number of synapses available for releasing neurotransmitter (NT) can be decreased by repetitive activation

through depletion of readily releasable NT, or increased through facilitation, where the probability of release of NT is

increased by prior activation. These competing effects can create a complicated and subtle range of time dependent

connectivity. Here we investigate the probabilistic properties of facilitation and depression (FD) for a presynaptic neuron

that is receiving a Poisson spike train of input. We use a model of FD that was parameterized with experimental data

from a basket cell and pyramidal cell connection in rodent hippocampus (roughly 8-10 synapses were counted), for fixed

frequency input spikes. Hence our results will apply to micro-circuits in the hippocampus which are responsible for the

gamma rhythms associated with learning and memory. (Received February 24, 2017)
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