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Fig. 1. The effect of enzyme concentration on ATP-
ase activity in rat erythrocyte membranes.
Medium contain 60mM imidazole-HC] buffer
(pH7.5), Na*110 mM, K+5mM, Mgt+ 0.5
mM, and cysteine 1mM.
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Fig. 2. Effect of Nat on ATP-ase activity in rat
erythrocyte membranes at different K+
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Table 1. The effect of diphenylhydantoin and ouabain on rat erythrocyte membranes.

Na+ |  Total

Nat—K+*

Feone. | cone. i, (D ﬁ’y"ﬁ‘f’j‘f. (A)+0u /f’%?taﬁﬁﬁ% | @D 7 inbibit(B)+-0u "ot
0 180 330 —83 230 —28 0 — -
10 330 45 —35 210 36 150 125 17 of 100
20 3700 505 —36| 230 39 19 175 of 100
5 40 3% 515 —36| 230 40 2000 185 7 o 100
80 435, 480 —16] 255 42 255 150 41 25 91
110 490, 470 4 265 46 3100 140 55 35 89
0 230 305 —32 220 4 0 — —
10 330 395 —19 19 41 100 90 10 o 100
20 345 445 —29 230 33 115 140 —22 10 92
10 40 3500 455 —30 260 2% 1200 150 —25 40 67
80 430, 475 —100 235 45 200 170 15 15 92
110 485 505 —4f 220 55 255 200 29 o 100
0 20| 340 —31| 240 8 0 - —
10 310 39 —26| 245 21 50 50 0 5 90
20 335 385 —15 248 2 75 45 40 g 89
20 40 345 385 —12 250 28 85 45 47 10 88
80 380 420 —10 275 2 120 80 44 35 71
110 450 445 2 340 24 190 105 3 100 47
0 210, 330 —57 210 0 0 — —
10 315 340 —8 25 32 100 10 90 10 %
20 350 365 —4 240 31 140 30 79 35 75
40 49 375 390 —4 280 95 165 65 61 75 55
80 4100 420 -2 350 25 200 85 58 145 27
110 440, 445 —1 37 17 230 115 50 165 28
ATPase activity was expressed by mgmoles Pi/mg. protein/hr.
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Fig. 5. Effect of diphenylhydantoin and ouabain on

ATPase activity in rat erythrocyte mem-
branes without K+ in medium.
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ABSTRACT

The Effects of Diphenylhydantoin on
Adenosine Triphosphatase Activity
in Rat Erythrocyte Membranes

Jung Yoon Lee, M.D.

College of
Medicine, Seoul National University

Department of Pharmacology,

(Directed by Prof. Jin Sup Oh, M.D., Ph.D.)

The effects of 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 membranes
has been shown to consist of two components.

The first component requires the Mg*+ in the absence
of Nator Kt (Mg*tt -ATPase) and is not inhibited by
ouabain and stimulated by diphenylhydantoin.

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

Potassium ion reverse the Nat -Kt-ATPase which
is inhibited by ouabain.

Ouabain and diphenylhydantoin show reversed effect
to Nat-K*t-ATPase activity.

It suggests that the therapeutic effect of diphenyl-
hydantoin oa digitalis induced cardiac arrhythmia may
be resulted from their effect on ion transport mechanism
of cell membrane.

And the relevance of these findings to the action of
ouabain and diphenylhydantoin on membrane transport

mechanism is discussed.
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