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LA
" The author studied the actions of ouabain and diphenylhydantoin sodium on the ATPase activity

~#n mitochondrial fraction isolated from rabbit heart and compared with that of quinidine. The results
‘¢btained are as follows:

1) In studying the (Na*--K*)-activated ATPase activity, the rabbit heart isolated was immediately
frozen for 7-9 days (ageing of preparation) and thereafter the mitochondrial fraction obtained by diffe-
rential centrifugation technic was treated with solution A containing 0. 15 % deoxycholate for 24-48
hours at -10°C before using in experiment. These methods increased the activity ratio to 0, 87-0. 98.

2) The (Na*+K*)—activated ATPase activity’ in mitochondrial fraction of rabbit heart was not
completely but markedly inhibited by ouabain. This inhibitory action of ouabain was moderately
antagonized by K* concentration at constant Na concentration.

3) Diphenylhydantoin sodium in concentration of 5X107*~107°M stimulated markedly not only
Mg** —dependent ATPase activity but also (Na*+K*)—activated ATPase activity and in concentration
lower than 1078M had little effect.

However, this effect of diphenylhydantoin was markedly increased in the presence of Na™ alone
rather than K*alone, but lesser than that effect in the presence of both Na* and K*, together. The
stimulating effect of diphenylhydantoin was specifically antagonized by ouabaion.

4) When the rabbits were intravenously injected with ouabain and diphenylhydantoin respectively,
(Na*+K*)—activated ATPase activity of rabbit heart of ouabain-ireated group was much decreased
and both (Na*+4K*)—activated ATPase and Mg*t—activated ATPase activity were moderately
increased in diphenylhydantoin-treated rabbit group.
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5) The (Na*+K*)—activated ATPase activity in mitochondrial fraction of rabbit heart was slightly

inhibited by quinidine in high concentration of 10~¢ M, but nearly little effect was observed below the

concentration of 5X1075M.

6) It might be possible to conclude that diphenylhydantoin specifically'antaéoﬁized the action of

ouabain on the membrane ATPase, which is different from the action of quinidine.
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Table 1. Influence of ageing and deoxycholate-treatment on the Mg**-activated ATPase and (Na*+K*)—activated

ATPase activity.?

Expt. Samples Specific Activity (um Pi/mg protein/hour) %zttiiv;ty sljx%pl?e fs B:;?g:g;oéf
Frozen Age (day) (A). . Activity B(Ng"'-l— K*) Activity B—-A N Homogenate
Mg**activity | difference -activity difference A with sol. A?®
immediately 6. 31 6.55 0. 04 10 —
immediately 5. 81 0 6. 63 0 0.14 5
34 4. 48 —-1.33 6. 48 —-0.15 0.45 7
7-9 3.92 —1.8 | 7.3 +07 0.87 8 24 hours
12-13 3.41 ~2.40 7.78 +1.15 1.29 6
25-30 3.24 —2.57 6. 46 -0.17 1.01 4
7-9 3.31 —2.50 6. 72 +0. 09 0.98 6 48 hours

1) The reaction system included 50 mM Tris-HCl (pH 7. 4), 1mM EDTA, 1. 5mM ATP, 1. 5mM MgCl,, 100
mM NaCl, and 10 mM KCl in a total volume of 1ml, Incubation, 10 minutes at 37°C.
2) Solution A, containing 0. 25 M sucrose, 5mM histidine, 5mM EDTA and 0. 15% deoxycholate.
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Fig. 1. The effect of K* and Na* on Mg**-activated
ATPase activity in mitochondrial fraction of
rabbit heart in the presence of 1. 5 mM MgCl,,
1.5mM Tris-ATP, 1mM EDTA, 50mM
Tris-HCI (pH 7.4) buffer in the reaction
system. Total volume; 1ml In this and all
following figures, each point has mean of 5-8
experiments and the same reaction system.
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Fig. 2. The effect of ouabain on (Na*+K+) —activated
ATPase activity in mitochondrial fraction of
rabbit heart at 100 mM NaCl and 10 mM KCI
concentrations. Other conditions of incubation
are same as in Fig. 1.
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Fig. 3. The effect of K* concentrations on (Na*+K*)
—activated ATPase activity in the absence or
presence of 107M~10"*M ouabain in mitocho-
ndrial fraction of rabbit heart. Concentration of
Na* are 100mM  and other conditions of
incubation are same as Fig. }.
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Fig. 4 The effect of DPH on Mg**, -(Mg**+Na*)-,
(Mg**+K*)~and (Mg**+Nat 4 K*)-activated
ATPase activity in mitochondrial fraction of
rabbit heart in the presence of 1.5 mM MgCl,,
100 mM NaCl and 10 mM KCL
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Fig. 5. The effect of DPH on the (Na*+K*)- activa-
ted ATPase activity at different Na* and K*
concentrations in mitochondrial fraction of
rabbit heart. '
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The effects of ouabain or DPH injection om
Mg+*—andMg** +Na* +K*)—activated ATP~
ase activity in mitochondrial fraction of rabbit:
heart, 'in vivo. Each group of rabbits was pre-
viously treated with 75~100ug/kg ouabain and:
10mg/kg DPH for 20min., respectively.Controk
group pretreated with 1 ml/kg isotonic saline-
for 20 min.
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Table 2. Effects of ouabain and DPH on Mg**-and (Mg**+Na*+K+)-ATPase activity (in vivo) in mitochondriall
fraction isolated from rabbit hearts previously treated with 75~100 xg/Kg ouabain and 10 mg/Kg DPH,

respectively for 20 min.

. Ouabain-treated rabbit (75~100 pg/Kg) . DPH-treated rabbit (10 mg/Kg)
Rabbit number | - T Pase [ (Mg —Na KTy | Roobit number | e | (g™ —Na*—K D)=
Activity ATPase Activity Activity ATPase Activity
pmoles Pi/mg protein/hour pmoles Pi/mg protein/hour
1. 4.10 6. 32 11. 6.64 10. 68
2. 5. 36 , 7.08 12. 7.08 10. 32
3. 3.36 i 5. 68 13. 5.20 8. 16
4. 3.12 5. 56 14. 4.84 8.16
5. 5. 00 7.72. 15. 7. 60 10. 80
6. 4.06 5. 44 16. '6.16 8.16
7. 4.76 6. 96 17. 6. 01 R {2 32 )
Mean 4.44 J 6.39 Mezan 6.21° 9.51




—K.W.Hong.: The Actions of Diphenylhydantoin sodium and Quinidine on the Adenosine triphosphatase
Activity in Mitochondrial Fraction of Rabbit Heart—

gt el ok

EIFS HREEBOEA ABAEX Im/keg E
S8l 20 ik LHEE BIHSEA L

ol glol oA BIH.ULHEE Ehiel fAstg et

%29 BE 7404 2 vksl o] oubain FEL
#¢ (Na*+K*)—ATPase {4 E L #HBH Hilo
hER FLE 9o o MEIERY BEE BB
ER REGE LEE 2x HREA ouabain 107°M2)
133 i+, DPH B o= el Fdl gdodds
HiBgE] st (Na*+K*)— ATPases} Mg*+-ATPase
FHEL =5 musga, ole REERA4 DPH
10 M 9] fEMsl 22 BEY #mE e gl

7) ®FE LA Mitochondria 720 ATPase SE#EE0|

O] x| = Quinidine 2] £

o] Bl 4 & quinidine & fEH-& Bty v A
# 83t 2ol :

Quinidine 107*M & {# fisle] FFE LA mitochondria
4 8IA (Na* +K*)—ATPase iIBHES 2o& o 7
o) mE "I/}-E]»LH 9l 3, quinidine 5X10°5~10"5M &-
fERARE A AL fEMel ek olsh 2L qui-
nidine &} {EfH-L incubation mediumfy Na* o K+ &E
o] #Eel e} Bt o) quinidine & [EESA o}
VT HEERA Hetd & #2R2% ¥ 47 dldch

Bl quinidine & BiEEANA F7re] MWMHIEMSE mol
b Nat 9 K* ¢ &gl k3 8= A9 gk

5
o
fs o(//.k.
z~'§ /%/--2—'~~¢~g:?:?:’
R T
1
o 26
&?\ X ° »
&5 | *—¢ NoQUINIDINE
5 3 o---0 10”°MQUINIDINE
ol =@ 5x10”MQUINIDINE
x—X 107*M QUINIDINE

LL i il 1 — L
255 10 10

20 30
K'CONC.{mM )

Fig. 8 The effect of quinidine on (Na*+K*)-—acti-
vated ATPase actiyity in mitochondrial fraction
of rabbit heart at different K* concentrations
in the presznce of 100 mM NaCl
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& glch. w3k ousbain o WFEIEML K* o} JBEE M
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~BLREH | FK 5.0 55 Mitochonidra 7383 Adenosine triphosphatase S fgcl] %4t
"~ Diphenylhydantoin sodium @ Quinidine®] {Ef—

digitalis PRLETHE BHREA Qb sl o
t}, )

ololl #fste] Woodbury?7t E# EH el DPHE #:8d
gt id, BH®G 2 CHS MR KT REdE 28
o] ¢lonk Na*-& FEZS ET=, ol Nat 9 #H
Bl BRERsE RBHBEE (TEAAA MR Na*
o] WS o el FEike) Wslelelz st}
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kg et
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