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    Abstract

        Responses of the nerve-muscle preparation of the isolated medial muscle of the cat nictitating membrane were determined to nerve stimulation and to exogenous norepinephrine. Cocaine, 0.9 x 10-6 M, induced a shift to the left and an increase in the maximum of the frequency-response curve to nerve stimulation. The responses to nerve stimulation were not affected when monoamine oxidase was inhibited by pretreatment with pargyline or when catechol-O-methyltransferase was inhibited by exposure to U-0521 (3,4-dihydroxy-α-methylpropiophenone). The responses to nerve stimulation remained unchanged when both metabolizing enzymes were simultaneously inhibited. Similar results were obtained for exogenous norepinephrine with the exception of pretreatment with pargyline which induced a small shift to the left in the dose-response curve to norepinephrine. In the medial muscle of the nictitating membrane labeled with 3H-norepinephrine (3H-NE), the deaminated glycol, 3,4-dihydroxyphenylglycol (3H-DOPEG), was the main metabolite in the spontaneous outflow. Unmetabolized 3H-NE represented only 23.3 ± 1.6% of the total increase in radioactivity elicited by nerve stimulation while 3H-DOPEG accounted for 48.2 ± 2.7%. Exposure to cocaine, 0.9 x 10-6 M, did not increase transmitter overflow, but modified the metabolism of 3H-NE released by stimulation. In the presence of cocaine, the 3H-NE fraction increased to 44.1 ± 2.2% of the total overflow whereas the contribution of 3H-DOPEG was reduced to 7.0 ± 1.0%. These results indicate that 3H-DOPEG formation from 3H-NE released by nerve stimulation resulted from the presynaptic metabolism by monoamine oxidase and aldehyde reductase of the released transmitter which was recaptured by adrenergic nerve endings. Potentiation of responses to nerve stimulation in the presence of cocaine appears to be mainly due to an increase in the proportion of the released transmitter which is not metabolized and which therefore reaches the adrenergic receptors of the effector organ.
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