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Action of Serotonin on Sodium-Potassium Activated ATPase in
Rabbit Red Cell Membrane

Soon Tong Chung, Chul Bin Park and Il Sup Koh

Department of Physiology, School of Medicine, Kyung Hee University,

Seoul, Koreca

The action of serotonin on the sodium plus potassium activated ATPase activity in the rabbit
red cell membrane has been investigated. The experiments were also designed to determine the
mechanism of action of serotonin on the ATPase activity. The following results were obtained.

1) The NaK ATPase activity of rabbit red cell ghosts is stimulated by low concentration of
serotonin but inhibited by higher concentration, and the concentration of serotonin for maximal
activity is about 2mM. The pH optimum for the serotonin sensitive component is 8, 0.

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

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

4) The ATPase activity is increased by small amounts of calcium but inhibited by larger
amounts and the ratio of activity by serotonin is decreased by small amounts of calcium but
increased by larger amounts.

5) The action of serotonin on the ATPase activity was not related to the amino group of
lysine, the hydroxyl group of threonine, the carboxyl group of aspartic acid, or the imidazole
group of histidine.

6) The action of serotonin on the ATPase activity is due to sulfhydryl group of the enzyme

of NaK ATPase.
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Tig. 1. The effect of serotonin concentration on
the rate of liberation of phosphate from
ATP by red cell ghost ATPase. Temp.
44°C; pH 7.6; ATP 1.5mM ; Mg 2mM;
Na 80mM; K 17mM. Duration lhr.
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Fig. 2. The effect of pH on the ATPase activity
of red cell ghosts. Temp. 44°C; ATP L5
mM; Mg 2mM; Na 80mM; K 17mM; Dur-
ation 1hr. O serotonin absent; € serotonin
2mM.
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Fig. 3. The effect of potassium concentration on
the ATPase activity of red cell ghots in the
presence and absence of serotonin. Temp.
44°C; pH 7.6; ATP 1,5mM; Mg 2mM; Na
80mM; Duration lhr. (O serotonin absent;
@ serotonin 2mM.
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Table 1. The effect of potassium concentration
on activation by serotonin of the ATP-
ase activity of red cell ghosts

Ac}:ltivity in

ATPase the prese-

K trcogce“' activity nce of se-| p 1o tion
ation ‘mM p/1 rotonin (%)
(mMD cells/hr) | (2mMD

(mM p/l.
cells/hr)
0.5 0.80 0.96 20.0
2.0 0.84 1.09 29.8
4.0 0.87 1.13 29.9
8.0 0.96 1.17 21.9
16.0 1,01 1.22 20.8
32.0 1. 03 1.23 19. 4
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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 serotonin., Temp.
44°C; pH 7.6; ATP 1.5mM; Mg 2mM; K
17mM; Duration lhr. O serotonin absent;
@ serotonin 2mM.

Table 2. The effect of sodium concentration on
activation by serotonin of the ATP_ase
activity of red cell ghosts
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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 serotonin. Temp.
44°C; pH 7.6; ATP 1, 5mM; Mg 2mM; Na
80mM; K 17mM; Duration lhr. O serotonin
absent; @ serotonin 2mM.

Table 3. The effect of calcium concentration on
activation by serotonin of the ATPase
activity of red cell ghosts

Activity in Activity in
ATPase acti-| the presen- ATPase acti-] the prese-

Na concent- | vity (mM | ce of serot-{ Activation. Ca concent- | vity (mM | nce of sero-| Activatiion
ration(mM) | p/1. cells/ | onin(2mM)| (%) ration(mM) | p/1. cells/ | tonin(2mM) (%)
hr) (mM p/1. hr.) (mM p/1,

cells/hr) cells/hr.)

5 0.62. 0.85 37.1 0.01 0.97 140, 44.3.
10 0. 68 0.91 33.8 0.1 1.40 1. 86 32.9
20 0.73 0.96 32.3 0.5 1.36 1,69 24.3
50 0.79 1.02 29,1 1.0 1.09 1.42 30.3

100 0.85, 1. 07 25.8 5.0 0. 63 0.86 36.5
150 0.91 1.13 24.2 10.0 0. 40 0.59 47.5
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Fig. 6. The effect of lysine in the presence of ser-

otonin on the ATPase activity of red cell
ghosts. Temp. 44°C; pH 7. 6; ATP 1, 5mM;
Mg 2mM; Na 80mM; K 17mM; lysine 6mM;
serotonin 2mM. Duration lhr.
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-Fig. 7. The éffect of cysteine in the presence of

serotonin on the ATPase activity of red cell
ghosts. Temp. 44°C; pH 7,6; ATP 1. 5mM;
Mg 2mM; Na 80mM; K 17mM; cysteine
10mM; serotonin 2mM. Duration 1hr,
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Fig. 8. The effect of threonine in the presence of
serotonin on the ATPase activity of red cell
ghosts. Temp. 44°C; pH 7. 6; ATP 1. 5mM;
Mg 2mM; Na 80mM: K 17mM; threonine
6mM; serotonin 2mM. Duration lhr.
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Fig. 9, The effect of aspartic acid in the presence-

of serotonin on the ATPase activity of red?
cell ghosts. Temp. 44°C; pH 7.6; ATP 1.5
mM; Mg 2mM; Na 80mM; K 17mM: aspar-
tic acid 6mM; serotonin 2mM. Duration 1hr.
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Fig. 10. The effect of histidine in the presence of
serotonin on the ATPase activity of red
cell ghosts. Temp. 44°C; pH 7.6; ATP 1.5
mM; Mg 2mM; Na 80mM; K 17mM;
histidine 6mM; serotonin 2mM. Duration
1hr.
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