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    Abstract

        The effect of progressive inactivation of external and total AChE on ganglionic transmission was investigated by measuring the response of the nictitating membrane or ganglionic action potentials of the cat following supramaximal stimulation of the partially resected ganglionic cervical sympathetic nerve. Results were correlated with manometric and histochemical analyses of AChE activity.

        The response of the nictitating membrane, and ganglionic action potentials were increased following doses of 217 AO (106 to 300 µg/kg) which inactivated essentially all ganglionic AChE. Histochemical analysis of tissue sections indicated that both intracellular and external AChE were inhibited equally.

        Tht quaternary analogue, 217 MI, had similar effects on the nictitating membrane response and ganglionic action potentials at doses of 35 to 50 µg/kg, about one-third those required of 217 AO. Significant amounts of AChE activity were measured in both sympathetic and parasympathetic ganglia after these doses of 217 MI. The residual activity was found by histochemical assay to be localized principally within the neurons; the AChE of the preganglionic terminals was almost completely inactivated.

        Protection of very small amounts of external AChE against DFP-inactivation with two quaternary reversible inhibitors (B.W. 284 and edrophonium) reduced or prevented the facilitation of the nictitating membrane response usually observed after DFP alone.

        These results support the theory that only external AChE is functional, i.e., hydrolyzes acetylcholine following its liberation, and that the intracellular or reserve AChE serves as a source of replacement of the former.

      
Footnotes
		Received November         20, 1958.
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