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                    Summary
The kinetics of catecholamine-storage (storage in vesicles of bovine suprarenal medulla) under the influence of the SH-alkylating reagent, N-Ethylmaleimide (NEM), has been investigated:
	
                    1.
                    
                      If NEM 1×10−4 M is added to the vesicle-preparations 5 min before ATP, the ATP-dependent catecholamine influx is abolished completely and the ATPase activity is inhibited except for the NEM-insensitive ATPase activity which amounts to 40%.

                    
                  
	
                    2.
                    
                      If ATP is added before NEM (1×10−4 M) 80% of the catecholamine influx = 4 nmol catecholamine/mg protein/min as well as 40% of the NEM-sensitive ATPase activity = 4.6 nmol Pi/mg protein/min remain active. Thus the energy released when 1.2 moles of ATP are split is sufficient to transport 1 mol catecholamine across the vesicular membrane.

                    
                  
	
                    3.
                    
                      The catecholamine efflux increases in the presence of 1×10−4 M NEM but decreases when 1×10−5 M NEM are added. The order in which ATP and NEM are added is of minor importance for the changes of efflux caused by NEM.

                    
                  
	
                    4.
                    
                      About 90% of the SH-groups of the vesicular protein, substituted during the action of NEM, are located in the insoluble membrane-fraction. The ATPase activity likewise is linked with the membrane protein. Therefore the inhibition of ATPase activity and catecholamine-transport by NEM takes place exclusively in the membrane protein. Consequently the ATP-Mg++-dependent catecholamine transport is a function of the vesicular membrane.

                    
                  
	
                    5.
                    
                      In the absence of ATP, 3.7 SH-Equivalents/106 g protein are substituted by 1×10−4 M NEM within 30 min. In the presence of ATP only 3.0 SH Equivalents/106g protein are blocked. Indenpendent of the presence or absence of ATP 60% of the SH-groups, that can be substituted within 30 min, react in the first 3 min. The protecting effect of ATP develops only after the 5th min.

                    
                  
	
                    6.
                    
                      With 1×10−5 M NEM 2.4 SH Equivalents/106 g protein react within 30 min, whereas only 0.2 SH Equivalents/106 g protein are protected by ATP. When high concentrations of NEM are applied to vesicular preparations after being treated with low concentrations of NEM the initial velocity and the extent of substitution of the remaining SH-groups are diminished. Furthermore the development of the ATP-protection is reduced.

                    
                  
	
                    7.
                    
                      The protection of, at most, 0.7 SH Equivalents/106 g protein by ATP preserves the catecholamine influx as well as the NEM-sensitive ATPase activity. The catecholamine efflux, however, is not affected by the protection of these SH-groups.

                    
                  
	
                    8.
                    
                      The blockage of the SH-groups that cannot be protected by ATP diminishes (2.2 SH Equivalents/106 g protein) or increases (3.0 SH Equivalents/106 g protein) the permeability of the vesicular membrane for catecholamines.

                    
                  
	
                    9.
                    
                      Erroneous determination of the stoichiometric relations between catecholamine transport and ATP splitting caused by mitochondrial contamination has been excluded. As with the ATPase of other mitochondrial preparations the ATPase of the medullary mitochondria is not inhibited by 1×10−4M NEM.
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