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Effects of Nicotine and Nicotinic Receptor Antagonists on the Central Respiratory Control
—Studies in in vitro Neonatal Rat Brainstem-Spinal Cord Preparations—
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The effects of nicotinic cholinergic neurotransmission on central respiratory control were examined by the addition
of nicotinic receptor (NAChR) agonists or antagonists into the superfusion medium, in the isolated brain stem-spinal
cord of the neonatal rat. Neural activity of the ventral C4 was monitored as central respiratory output and the activities
of neurons in the rostral ventral medulla were recorded with the whole cell configuration. Nicotine (0.1-100uM) or
RJR-2403 (0.1-10uM), an agonist selective for a4p2 nAChR, added to the superfusion medium induced dose—
dependent increases in respiratory frequency. In inspiratory (Insp) or pre-inspiratory (Pre-l) neurons, an increase of
EPSPs and augmentation of the spike frequency were induced by superfusion with 10uM nicotine. In CO, sensitive
neurons, nicotine induced membrane depolarization. Application of several nAChR antagonists (mecamylamine,
dihydro-B-erythroidine, methyllycaconitine, a-bungarotoxin, d-tubocurarine, vecuronium) resulted in dose-dependent
reductions in C4 respiratory rate. We examined the effects of d-tubocurarine or vecuronium on activity in medullary
respiratory neurons. Both antagonists inhibited drive potential amplitude and intraburst firing frequency in Insp and
Pre-1 neurons. These antagonists also induced a hyperpolarization and an increase in membrane resistance in Pre-I
neurons, however they had no effect on these membrane properties in Insp neurons. These results indicate that these
antagonists suppress central respiratory activity mainly through their inhibitory effects on Pre-1 neurons and the Pre-I to
Insp neuron synaptic drive. Thus, we conclude that nAChRs are directly involved in central respiratory control and
these receptors play a modulatory role in the respiratory rhythm generation and/or central CO, chemosensitive
transmission to the respiratory neuron network.
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