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Hippocampal functions are segregated along the dorso-ventral (septo-temporal) axis of the structure. Notably, dorsal and ventral hippocampus are differently involved in distinct kinds of memory. Furthermore, accumulating evidence show diversification between the different dorso-ventral hippocampal segments at the level of the local neuronal circuit, and examples include the greater NMDA-dependent long-term potentiation (LTP) of synaptic potentials in the dorsal CA1 field compared with its ventral counterpart. 
In the present study using recordings of field excitatory postsynaptic potential (fEPSP) from hippocampal slices we examined the relative ability of the dorsal and ventral mossy fiber-CA3 synaptic connections to produce NMDA-independent LTP. In order to induce LTP, the stimulation protocol of two trains of 1-second, 100 Hz, separated by 5 s, with stimulus intensity set at the level necessary for maximal response (slope of fEPSP) was used. Stimulation was delivered at the hilus and the slices were continuously perfused with medium containing the antagonist of NMDA receptors CPP (10 μM). LTP was induced more reliably in DH (17/18, 94%) than in VH (15/20, 75%), although not significantly so. However, LTP was much more robust in DH than in VH. Specifically, fEPSP slope in DH increased by 42.07(6.11% (n=18) whereas in VH only by 21.41(4.51% (n=20), (P<0.01; independent t-test). In addition, the magnitude of post-tetanic potentiation was positively correlated with LTP magnitude only in DH (r = 0,55, P < 0.05). In the presence of the blocker of L-type voltage-dependent-calcium-channels (vdcc) nifedipine (40 μM) titanic stimulation failed to induce LTP in DH (n=6) or in VH (n=3). 
In another set of experiments spontaneous synchronous discharges where induced in the CA3 field by perfusing slices with medium lacking magnesium ions. Application of nifedipine significantly increased the frequency of spontaneous discharges by 88(24% (from 13.70(2/min to 24.61(3/min, n=6; P<0.01, paired t-test) and significantly reduced their area by 74(6.27% (from 17.06(3.85 to 8.38(1.65, P<0.05, n=6; paired t-test) only in DH.
These findings show that mossy fiber-CA3 synapses in DH compared with VH display a significantly greater ability to produce NMDA-independent LTP. Furthermore, the participation of vdcc in the CA3 field appear to be higher in DH than in VH, explaining to some extent the different ability of the two poles to produce NMDA-independent LTP.    
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