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The quantal properties of synaptic transmission are fundamental for determining the dynamic and plastic behavior of central synapses. Quantal analysis was previously applied to excitatory synapses between mossy fibers and granule cells (Sola et al, 2004). Here we report an investigation of inhibitory synaptic transmission between Golgi (GoC) and granule cells (GrC) in the cerebellar cortex of P17-23 rats. We performed whole-cell patch-clamp recordings on GrCs in slices measuring synaptic currents evoked by GoC axon stimulation (eIPSCs), spontaneous events (sIPSCs, due to GoC autorhythmic activity) and miniature currents (mIPSCs) presumably due to stochastic release of single neurotransmitter vesicles. Our results show that transmission at this synapse consists of multiquantal sIPSCs and eIPSCs. eIPSCs from putative single GoC-GrC connections have been studied by applying the binomial theory and multiple probability fluctuation analysis (MPFA, Clements and Silver, 2000). Release probability (p) was changed by varying the Ca2+/Mg2+ ratio in the extracellular solution. The increase in p was followed by a decrease in the coefficient of variation (CV) of the eIPSC and in the failure rate, and caused a shift in the histogram of eIPSCs amplitudes toward greater values. CV measurements were used to estimate the quantal parameters p, n (number of release sites) and q (quantal size). With a physiological Ca2+/Mg2+ ratio (2mM Ca2+/1.2mM Mg2+) we obtained p=0.34±0.03 (n=3), n=5.63±0.50 (n=3) and q=8.47±0.94 pA (n=9). The variance-mean relationship was parabolic and p, n and q obtained with MPFA were consistent with those obtained with the CV method. High frequency trains (5 impulses at 100 Hz) at either low or physiological Ca2+/Mg2+ ratio, showed the coexistence of short-term facilitation and depression. The functional implications of quantal transmission are currently under investigation.   
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