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Studies on the K*-dependent p-Nitrophenylphosphatase aectivity of the rat brain

Jin 11 Koo, M.D.
Department of Neuropsychiatry, College of Medicine, Busan National Unriversity

(Director: Assoc. Prof. Cho Yul Park, M.D.)

Department of Physiology, College of Medicine, Busan National University

(Director: Assoc. Prof. Sang Ho Lee, M.D.)

In recent years much interesting information about the mechanism of the Na™K™* activated
ATPase has been obtained from investigation of the K'-activated phosphatase activity which
appears to be catalysed by the same enzyme.

Also several studies have indicated that a K*-activated p-nitrophenylphosphatase activity is
intimately related to the ATPase activity. And then the exact relation of p-nitrophenylphospha-
tase activity to Nat-K* ATPase activity is not known.

The effects of some ions and drugs on the p-nitrophenylphosphatase activity of the rat brain
were investigated and the results were summarized as follows.

1. The p-nitrophenylphosphatase was stimulated markedly by low concentrations of K*, while
the activity was activated slightly in the presence of Na* and oligomycin.

2. Addition of both ATP and Na* caused a remarkable increase in the activity of the K+-
dependent phosphatase at low concentrations of K*. ’

3. In the présence of Na* and low concentrations of K*, .oligomycin activated the p-nitrophe-
nylphosphatase.

4. Oligomycin inhibited the stimulation of the enzyme activity caused by Na*+ATP.

5. Ouabain inhibited the K*-dependent p-nitrophenylphosphatase activity more in the presence
of ATP and Na* than in their absence.

6. Quinidine inhibited both Na*-K* ATPase and p-nitrophenylphosphatase. These inhibitory
effects of the drug were partially antagonized by increasing K* concentrations. The sensitivity of
the K+-dependent p-nitrophenylphosphatase to quinidine was greater than the that of Na+t-K*
ATPase.
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TFig. 1. Effects of varying concentrations of K* on
the p-nitrophenylphosphatase in the presence
and absence of Na* and oligomycin.
(Incubation medium contained 50 mM Tris-
Cl buffer (pH 7.4), 5mM MgCl, 20mM
NaCl, 4mM p-nitrophenylphosphate, 2 ug/
ml oligomycin, 1mM EDTA and various
concentrations of KCIJ.
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Fig. 2. Effects of varying concentrations of Na* on
ATP stimulation of p-nitrophenylphosphatase
activity.

[Incubation medium was the same as descr-
ibed for Fig. 1 except K*J.
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Fig. 3. Effects of varying concentrations of Na* on
the p-nitrophenylphosphatase activity in the
presence and absence of oligomycin.
[Tncubation medium contained 50 mM Tris-Cl
buffer (pH 7.4), 5 mM MgCl,, 0.5mM KCl,
4mM p-nitrophenylphosphate, with and
without oligomycin (2 pg/ml), 1mM EDTA

and various concentrations of NaClJ,
NatFx%E 304 100 mM 717 ¥15A]#4 o] phospha-
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Fig. 4. Effects of varying concentrations of oligo-
mycin on the p-nitrophenylphosphatase act-
ivity in the presence and absence of K* or
ATP. s
[Incubation medium contained 50 mM Tris-
Cl buffer (pH 7.4), 5mM MgCl,, 20mM
NaCl, 4mM p-nitrophenylphosphate, 1 mM
EDTA, with and without K* plus ATP, and
various concentrations of oligomycin].
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Tig. 6. Effects of varying concentrations of quinidine:

on the Nat +-K* ATPase activity of rat
brain microsomal fraction.

{Incubation medium contained 50 mM Tris-
Cl (pH 7.4), 1.5mM MgCl, 100 mM Na*,
1.5mM ATP, 0.1mM EDTA and 5 or 3¢
mM KCIJ.
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Fig. 7. Effects of varying concentrations of quinidine
on the K*-dependent p-nitrophenylphospha-
tase of rat brain microsomal fraction.
[Incubation medium contained 50 mM Tris-
Cl buffer (pH 7.4), 5mM MgCl;, 5 or 30
mM KCl, 20 mM NaCl, 4 mM p-nitrophenyl-
phosphate, ] mM EDTA and various concen-
trations of quinidine].
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