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The present experiments were carried out to investigate the active center of sodium and

potassium ion activated adenosine triphosphatase. An ATPase, activated by sodium ion plus

potassium ion in the presence of magnesium ion, and inhibited by ouabain, has been obtained

from rabbit red cell ghosts. The ATPase activity was measured by inorganie phosphate released

from ATP. From this values of the measured inorganic phosphate, the activity of ATPase
was calculated. ' '

The following results were. observed.

1. The activity of (Na*+K*)-ATPase is inhibited by ouabain. This effect may not be due to

an effect on sulfhydryl groups, amino groups, carboxyl groups, imidazole groups and hydroxyl

groups.

2. The (Na*+K*)-activated enzyme system is inhibited by p-chloromercuribenzoate and by

d nitroflurobenzene, and this effect may be due to an effect on sulfhydryl groups. These results

indicate that the sulfhydryl groups is attached to sodium-potassium dependent adenosine triphos-

phate, an aspect of the pump.

3. The (Na*+K*)-activated enzyme system is i\nhibited by maleic anhydride and this inhibition

is reversed by lysine. This seems to indicate that the active center of this enzyme is the

amino groups.

4. The (Na*+-K*)-activated enzyme system is inhibited by iodoacetamide and‘this inhibition
is reversed by the simultaneous present of cysteine and aspartic acid in the suspension medium.
This result indicates that this enzyme contains sulfhydryl groups and carboxyl groups.

5. The (Na*-+K*)—ATPase activity is accelerated by adrenaline and this effect is abolished

by aspartic. acid. This effect of aspartic acid indicate that carboxyl groups might be involved

in the hydrolysis of ATP by the enzyme system.
On the basis of these experiments it was suggested that the active center of (Nat-+K+)-

activated ATPase contains sulfhydryl groups, amino groups and carboxyl groups.
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Table 1. The effects of ouabain in the presence

of Mg*+, Na* and K* on the ATPase
activity of red cell ghosts.

Mg** Na* K+ Activity

(mM) (mM)(mM)(mM P/1. cells/hr.)

2 0 0 0.42

0.42

2 80 17 0.68

0. 63

In the presence of ouabain

107*M 2 80 17 0. 44

0.42

1073M 2 0 0 0.42

0. 40

2 80 17 0.50

0.42

Conditions of experiment. Temp. 44°C; pH 7.4;
ATP 2mM. Duration lhr
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The effect of cysteine in the presence of
ouabain on the ATPase activity of red cell
ghosts. Temp. 44°C; pH 7.4; ATP 1.5 mM;
Mg** 2 mM;Na* 80 mM; K* 17 mM; cysteine
1 mM; ouabain 10-*M. Duration 1 hr.
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ghosts, Temp. 44°C; pH 7. 4; ATP 1. 5 mM;
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