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Action of Pilocarpine on Sodium-Potassium activated ATPase
in Rabbit Red Cell Membrane
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Department of Physiology. School of Medicine, Kyung Hee University, Seoul, Korea

The action of pilocarpine on the sodium plus potassium activated ATPase activity in the
rabbit red cell membrane has been investigated and the experiments were also designed to deter-
mine the mechanism of action of pilocarpine on the ATPase activity. The following results
were observed.

1. The activity of the NaK ATPase from red cell membrane is stimulated by pilocarpine,
.and the concentration of pilocarpine for maximal activity is about 3mM. The pH optimum for
the pilocarpine sensitive component is 8.0.

2. The activating effect of pilocarpine on the ATPase, with a given concentration of sodium
in the medium, is increased by raising the potassium concentration but activity ratio is decreased

3. The activating effect of pilocarpine on the ATPase, with a given concentration of
potassium in the medium, is increased by raising the sodium concentration but activity ratio is
decreased

4, The NaK ATPase activity is increased by small amounts of calcium but decreased by
larger amounts. The activity ratio of the enzyme by pilocarpine is decreased by small amounts
of calcium but decreased by larger amounts.

5. The activating effect of pilocarpine on the ATPase was not related to the sulfhydryl group
.of cysteine, the hydroxyl group of threonine or the imidazole group of histidine.

6. The activating effect of pilocarpine on the ATPase is due to amino group and carboxyl
group of the enzyme of NaK ATPase
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Fig. 1. The effect of pilocarpine concentration o
the ATPase activity of red cell ghosts.
Temp. 44°C; pH 7.6; ATP 1.5mM; Mg 2
mM; Na 80 mM; K 17 mM. Duration 1hr.
Each point represents the mean of three
experiments.
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Fig. 2. The effect of pH on the ATPase activity of
red cell ghosts in the presence and absence
of pilocarpine. Temp. 44°C; ATP 1.5 mM;
Mg 2mM; Na 80 mM; K 17 mM. Duration
1hr. O pilocarpine absent; @ pilocarpine 4
mM. Each point represents the mean of
two experiments.
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Fig. 3. The effect of potassium concentation on the

ATPase activity of red cell ghosts in the pres-
ence and absence of pilocarpine. Temp. 44°C;.
pH 7.6, ATP 1.5mM; Mg 2mM; Na 80
mM; Duration 1hr. O pilocarpine absent;
@ pilocarpine 4mM. Each point represents.
the mean of three experiments.
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Table 1. The effect of potassium cencentration on stimulation by pilocarpine of the ATPase

activity of red cell ghosts

ATPase activity of red cell ghosts in the

K cencentration Total ATPase activity Activity i.n the presence Activatic
f f ctivation
(mM) (oM p/l. cells/hr.)” | ¢y o5 Biocarpine (%)
0 0.53
2 0.64 0.76 109. 1
4 0.72 0.85 68.4
8 0.77 0.96 58.3
16 0.81 0.95 50.0
32 0.82 0.97 51.7
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Fig. 4. The effect of sodium concentration on the :
£

presence and absence of pilocarpine. Temp.
44°C; pH 7.6; ATP 1.5mM; Mg 2mM; K
17 mM. Duration 1 hr. O pilocarpine absent;
@ pilocarpine 4 mM. Each point represents
the mean of two experiments.
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Fig. 5. The effect of calcium concentration on the

ATPase activity of red cell ghosts in the

presence and absence of pilocarpine. Temp.
44°C;pH 7.6; ATP 1.5 mM; Mg 2 mM; Na 80
mM; K 17 mM. Duration 1 hr. O pilocarpine
absent; @ pilocarpine 4mM. Each point
represents the mean of three experiments.

Table 2. The effect of sodium concentration on stimulation by pilocarpine of the ATPase activity

of red cell ghosts

Na concentration - Total ATPase activity Acti%ifty 'iln the presence Activation
(mM CmM p/L celis/hr) | (4 My (M b/, cells/br) %)
0 0.27 '

10 0.38 0.48 90.9

20 0.43 0.57 87.5

40 0.50 0.62 52.2

80 0.54 0.68 51.9

160 0.57 0.71 46.7
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Table 3. The effect of calcium cencentration on stimulation by pilocarpine of the ATPase activity

of red cell ghosts

Activity in the presence

Ca conccenriijla)tlon Tgs&%’l/‘fas:lle;;ﬂ:)ty “ mM)ofcrﬁiI\I/? Cg;f‘incius/hm ACUES/:SOH
0 0.74 0.97 3L.1
0.01 1.05 1.29 22.9
0.1 1.53 1.81 17.7
0.5 1.31 1.52 16.0
1.0 1.12 1.32 17.9
10.0 0.70 0.89 27.2
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Fig. 8. The effect of cysteine in the presence of
pilocarpine on the ATPase activity of red
cell ghosts. Temp. 44°C; pH 7.6; ATP 1.5
mM; Mg 2mM; Na 80mM; K 17mM;
cysteine 9 mM; pilocarpine 3 mM. Duration
1 hr. Each column represents an average of
four experiments.
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Fig. 7. The effect of lysine in the presence of
pilocarpine on the ATPase activity of red
cell ghosts. Temp. 44°C; pH 7.6; ATP
1.5mM; Mg 2mM; Na 80 mM; K 17 mM;
lysine 12 mM; pilocarpine 4 mM. Duration
1hr. Each column represents an average of
six experiments.
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Fig. 8. The effect of aspartic acid in the presence
of pilocarpine on the ATPase activity of
red cell ghosts. Temp. 44°C; pH; ATP 1.5
mM; Mg 2mM; Na 80mM; K 17mM;
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fig. 9. The effect of threcnine in the presence of
pilocarpine on the ATPase activity of red
cell ghosts. Temp. 44°C; pH 7.6; ATP
1.5 mM; Mg 2mM; Na 80 mM; K 17 mM;
threonine 12mM; pilocarpine 4mM. Duration
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Fig. 10. The effect of histidine in the presence of
pilocarpine on the ATPase activity of red cell
ghosts. Temp. 44°C; pH 7.6; ATP 1.5 mM;
Mg 2 mM; Na 80 mM; K 17 mM; histidine
12mM; pilocarpine 4mM. Duration lhr.
Each column represents an average of four
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