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CHOLINERGIC CONTROL OF CEREBELLAR GRANULAR LAYER SYNAPTIC ACTIVITY
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Neuronal nicotinic acetylcholine receptors (nAchRs) are pentameric receptor-channels widely expressed throughout the vertebrate CNS, where they modulate synaptic transmission by acting both at pre- and postsynaptic sites. nAchRs have been implicated in the pathology and/or treatment of several neurological disorders including Alzheimer’s and Parkinson’s disease, nicotine addiction and autism. Despite some studies report the functional expression of nAchRs in the cerebellum, their functional effects are still largely unknown. To address this issue we have performed multi-electrode array (MEA) recordings from acute cerebellar slices from P18-P22 rats (31oC) and measured the field potentials generated by mossy fiber stimulation. The application of 1 M nicotine initially increased (17.7 ± 1.1, n=3; p<0.01) and then decreased the evoked response (–21.9 ± 5.9, n=5; p<0.05). The decrease, which occurred after about 1 minute, presumably indicated nAchR desensitization. It should be noted that the response fell below the initial level, suggesting the presence of  a tonic cholinergic activation. To investigate the nature of receptors involved, we perfused 50 nM -bungarotoxin (-BgTx), a specific 7-nAchR antagonist. -BgTx decreased the evoked response (–29.9±5.1, n=4; p<0.05). Application of epibatidine, a potent selective agonist of heteromeric channels (e.g. 42) did not show any effect on the evoked response. This result suggests that modulation of mossy fiber neurotransmission acts through activation of 7-nAchRs. It remains to be established whether, as at other CNS synapses, 7-nAchR are located presynaptically. 
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