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= Abstract=

The Effects of Diphenylhydantoin and Ouabain on ATPase
Activity in Rat Erythrocyte Membranes

Chan Woong Park, M.D.

Department of Pharmacology, College of Medicine, Seoul National Univercity.

The effects of ouabain and diphenylhydantoin on ATPase activity in rat erythrocyte membranes
were studied and also influence of K on ATPase activity was studied.

The ATPase activity of rat erythrocyte membrane has been shown to consist of two components.

The first component requires the Mg but occurs in the absence of Na or K (Mg-ATPase) and is
not inhibited by ouabain and stimulated by diphenylhydantoin.

The second component requires the presence of Mg and also Na or K (Na-K-Mg-ATPase). It is
inhibited by ouabain and is stimulated by diphenylhydantoin in low Na concentration and inhibited in
high Na concentration.

K inhibit Na-K-Mg-ATPase which is inhibited by ouabain.

Ouabain and diphenylhydantoin show reversed effect to Na-K-Mg-ATPase activity.

It suggest that the therapeutic effect of diphenylhydantoin on digitalis induced cardiac arrhythmia
may be resulted from their effect on ion transport mechanism of cell membrance.

And the relevance of these findings to the action of ouabain and diphenylhydantoin on membrane
transport mechanism is discussed.
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Fig. 1. Effect of K concentration on ATPase activity
in rat erythrocyte membrane at different Na
concentrations.
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Tig. 2. Effect of K concentration on ATPase activity
in rat erythrocyte membrane with ouabain
(107*M) at different Na concentrations.
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Fig. 3. Effect of K concentration on ATPase activity
in rat erythrocyte membrane with diphenylh-
ydantoin (10™*M) at different Na concentr-

ations.
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Fig. 4. Effect of diphenylhydantoin and ouabain on
ATPase activity in rat erythrocyte membrane
without Na in medium.
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Table 1. Effects of Ouabain and Diphenylhydantoin
on ATPase activity in rat erythrocyte
membranes.

Na* | K* [NaK-Mg{A+D| % A 0ul %
conc. | conc. | ATPase (107 Inhibi- 10-M) Inhibi-
mM | mM jactivity (A)] M)| tion tion
10 | 5 150% | 1004 —271 30*| 8o
10 180 | 225 —250 35 | &1

20 155 | 185| —19 65 | 58

40 170 | 115 320 62 | 64

20 5 155 | 232 —50 90 | 42
10 182 | 245 —35 122 | 33

20 172 | 160 71 125 | 27

40 175 | 152 13l 125 | 23

40 5 130 | 205| —57] 55| 58
10 160 | 217 | —36 82 | 49

20 167 | 150 100 90 | 46

40 187 | 145| 22 105 | 44

80 5 215 | 165 23 55 | 74
10 245 | 1901 22 8 | 67

20 180 | 100 45 105 | 42

40 175 | 90 49 120 | 31

110 5 225 | 145 36 45 80
10 235 | 195 17 75 68

20 205 | 183 11 117 43

40 195 | 140 28 150, 23

*Values are expressed as muM Pi/mg protein/hr.
D=diphenylhydantoin
Ou=Cuabain
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Fig. 5. Effect of diphenylhydantoin and ouabain om
Na-K-Mg-ATPase activity in rat erythrocyte-
membrane at two different Na concentrations:
of 10mM (upper) and 20 mM (lower).
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Fig. 6. Effect of diphenylhydantoin and ouabain on
: Na-K-Mg-ATPase activity in rat erythrocyte-
membrane at two different Na concentrations
of 40mM (upper) and 80 mM (lower).
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Fig. 7. Effect of diphenylhydantoin and ouabain on
Na-K-Mg-ATPase activity in rat erythrocyte
membrane at Na concentration of 110 mM.
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Table 2. Effect of Mg on ATPase activity in rabbit
erythrocyte membrane. Medium consist of
120mM Na, 10mM K, 1mM cysteine in
imidazole buffer (pH 7.5)

Mg conc. [ATPase acti| A+D A+Ou

(mMD) vity (A) 1 (10~*MD) a0*M)
0 nil nil nil
15 583 632 509
2.0 572 648 529

ATPase activity are expressed as muM Pi/mg prot-
ein/hr.

D; diphenylhydantoin ~ Ou; ouabain.
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