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For many years it has been assumed that cortical cholinergic synapses communicate with target-neurons in a "non-synaptic" fashion (volume transmission). We have recently re-examined this problem at the ultrastructural level by applying a highly reliable marker of presynaptic cholinergic boutons: antibodies against the vesicular acetyl choline transporter (VAChT). Our investigations demonstrate that - contrary to the above view - cholinergic neurons in the cerebral cortex establish classical synapses. Thus, the electron microscopical analysis of lamina V in the rat cerebral cortex revealed that the majority of cholinergic boutons (i.e. those immunoreactive to VAChT) established typical axo-dendritic synapses of the symmetric type, and are rarely seen in cell soma or dendritic spines. When they are seen in the latter cases, they were asymmetric synaptic contacts. Combining intracellular labelling of tissue slices with high-resolution immunocytochemistry, we observed a preferential relationship of cholinergic boutons with dendritic shafts of pyramidal neurons. We further investigated the fate of cholinergic synapses during aging. This revealed that the age-related loss of cholinergic boutons precedes that of the overall pre-synaptic population. In addition, cholinergic pre-synaptic boutons undergo a marked atrophy with aging. These manifestations of cortical cholinergic synaptic disconnection should be the major reason for cholinergic participation in age-dependent cognitive decline.
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