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The effect of saponin on the sodium plus potassium activated ATPase activity was studied in

the rabbit red cell ghosts and the experiments were also designed to determine the mechanism of

action of saponin on the APTase activity. The following results were observed.

1. The ATPase activity of rabbit red cell ghosts is inhibited by low concentration of saponin

but increased by high concentration. The activating effect of saponin on the Na™-K+*-ATPase

activity is inhibited by ouabain but the stimulation of the Mg*+*-ATPase by high concentration of

saponin is not inhibited by ouabain.

2, The activity ratio of Na*-K+-ATPase by high concentration of saponin is decreased by raising

the potassium concentration, and is increased by raising the sodium concentration.

3. The ATPase activity is increased by small amounts -of calcium but inhibited by larger

amounts. The activity ratio of the enzyme by saponin is decreased by raising the calcium

concertration

4. The action on the ATPase activity was not related to the amino group of lysine, the

hydroxyl group of ithreonine, the imidazole group of histidine, or the carboxyl group of aspartic

acid.

5, The action of saponin on the ATPase activity is due to sulfhydryl group of the enzyme of

Nat-K*-ATPase.
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Fig. 1. The effect of saponin concentration on the
ATPase activity of red cell ghosts. Temp.
44°C; pH 7.4; ATP 1.5mM; Mg 2 mM; Na
80 mM; K 17mM; Tris-HCI 200 mM. Duration
1hr.
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Fig. 2. The effect of ouabain in the presence of

saponin on the ATPase activity of red cell
ghosts. Temp. 44°C; pH 7.4; ATP 1.5mM;
Mg 2mM; Na 80mM; K 17 mM; Tris-HCI
200 mM; saponin 50 mg%; ouabain 107¢M.
Duration 1 hr.

Table 1. The effect of potassium conentration on

stimulation by saponin of the ATPase.
activity of red cell ghosts.

K conc. TBEI*XTPase Activity in the { Acti-
(M |\ BT colls /hr) sap%ﬁf€§§£§/> %
0.5 0. 585 0.819 40.0

2 0.634 0. 887 40.0

4 0.682 0. 906 32.9

8 0.702 0.926 31.9

16 0.722 0. 946 3.1

32 0.722 0. 946 3.1

29l 5=%
FE7L 80mMol) =utdid AEE o FrhehA Rl

Temp. 44°C; pH 7.4; ATP 1. 5mM; Mg 2mM; Na:
80 mM; Tris-HCl 200 mM. Duration 1 hr.
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TFig. 3. The effect of potassium concentration on the
ATPase activity of red cell ghosts in the
presence and absence of saponin. Na 80 mM;
QO saponin absent; @ saponin 50mg%
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Fig. 4. The effect of sodium concentration on the

ATPase activity of red cell ghosts in :the
presence and absence of saponin. Na 17 mM;
O saponin absent; @ saponin 50 mg%.
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Fig. 5. The effect of calcium concentration cn the ATPase activity of red cell ghosts in the presence
and absence of saponin. Temp. 44°C; pH 7.4; ATP 1.5mM; Mg 2mM; K 17mM; Na
80 mM. Duration 1hr. O saponin absent; @ saponin 50 mg%.
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“Table 2. The effect of sodium concentration on

stimulation by saponin of the ATPase
activity of red cell ghosts.

_(mM) {(mM P/1.cells/hr)lsaponin(50mg%) (%>
10 0. 558 0. 681 21.9

40 0.628 0.838 33.3

80 0. 698 0. 960 37.5

120 0. 698 1. 047 50.0
150 0. 698 1. 047 50.0
300 0. 698 1. 065 52.5

Temp. 44°C; pH 7.4; ATP 1.5mM; Mg 2mM; K
17 mM. Duration 1 hr.
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Fig. 6. The effect of cysteine in the presence of
saponin on the ATPase activity of red cell
ghosts. Temp. 44°C; pH 7.4; ATP 1.5mM;
Mg 2mM; Na 80 mM; K 17mM; cysteine
5 mM; saponin 50 mg%. Duration 1 hr.
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Fig. 7. The effect of cysteine in the presence of
seponin on the ATPase activity of red cell
ghosts. Temp. 44°C; pH 7.4; ATP 1.5mM;
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Fig. 8. The effect of lysine in the presence of saponin
on the ATPase activity of red cell ghosts.
Temp. 44°C; pH 7.4; ATP 1.5mM; Mg
2mM; Na 80 mM; K 17 mM; lysine 4 mM;
saponin 50 mg%. Duration 1 hr.
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Fig. 9. The effect of threonine in the presence of
saponin on the ATPase activity of red cell
ghosts. Temp. 44°C; pH 7.4; ATP 1.5 mM;
Mg 2mM; Na 80 mM; K 17 mM; threonine
10 mM; saponin 50 mg%. Duration 1 hr.
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Fig. 10. The effect of histidine in the presence of
saponin on the ATPase activity of red cell
ghosts. Temp. 44°C; pH 7.4;§ATP 1. 5 mM;
Mg 2mM; Na 80 mM; K 17 mM; histidine
10 mM; saponin 50 mg%. Duration 1 hr.
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Fig. 11. The effect of aspartic acid in the presence
of saponin on the ATPase activity of red
cell ghosts. Temp. 44°C; pH 7.4; ATP 1.5
mM; Mg 2mM; Na 80mM; K 17 mM;
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