. A e

C

A S MR TE A2 [ 1w
The Seoul Journal of Medicine
Vol. 23, No. 1, March 1982

AL P EZER oo 2o o3 2EH
N Eule] 9 4 ATPase® A o w3z o gk

7}

1%

oo W

Influence of Sodium-induced Calcium Release from Cardiac
Mitochondria on the Actomyosin ATPase Activity

A4
T

A 2

AHT w54 T L3E¥-+547 514 (Excita
tion-Contraction Coupling, E-C coupling)eh gle] 4]
A E R wHAA %@ AL Aut Gy
& HEAH Aol oo} Al mul ¥ol Frhrle f7
Zrgo] of®lol A HE, oJuldt slhe] et ol F
Azt e Aoleh, HARAE o F £54 4

N D S
of e, SEAge] g gUFLA Tolot 7
3 o g ALAAA £ F gl o5l

Axdaen e felse Felv: B4 (Niederge-
rke, 1963; Langer, 1964; Reutcr, 1968, 1974; Glitsch
et al., 1970; Jundt et al., 1975),
FEZAVTEA 2 F340] a9 Hol °]7c!-’lJ— A=
T3 E (sarcoplasmic reticulum)oll A Zlsol] 2l #F
FRe sl Al 2ty B = = 2 (Fabiato and Fa-
biato, 1972, 1975; Endo, 1977)e] &g dlcl& TAE
o] #%& Tmolch T o) 9} o el I e Carafoh
(1974 a,b, 1975), Z1(1978, 1981)& Az =
_7I:I"°3 WEFL =D olel 4 4] o]t
Azt A3 A Al A FLm 0w g

2elz Alzd 2

£ AH5z

e AT %f] PEAe l WENE ARE &3
ol Az =z Felos, ® wu vx g 2l 7
A A4 vheld o Na *pumpgl Aol whet 424
Ze] o] Frtdes A gl g Aol Ay 4=
FF, mr BATY 2Rl oy AEsh Ty
ol glelA 2L FUE Ao ) = S
d& Aelztxz FaATgloh
H R dTE 19805 A 3 Fedn
TH 9 19825 = A el atE Wl ATy B

\Q\O N E2Z o142

EEEEREE e

1 =

g8 8 4

]A']L A7l BB A e Fe] mlER SR
| £ 5led fElsli= grge] AA

= AEd Tt

TP EtaA uPiOL{ z 04%91 9o Ay

s ob g iE] el od Zgfels g

s % 9% 2ol 426 AAM THERL 4y

»)\‘— AL Smdchal 9 & o} o] 9.4] 9]
WA oo s eyl v,

o

iy

!

A} T

fu
.

T
A4l 7}

0,

£ =

gl
N

Jacs
)

ATPase 34 _‘T;DH

1. %2 nERE2] 0t (mitochondria)e| &£&
A A Aol Sulakhe and Dhalla (1971)2]
Woll F3td FZ3tadch, A A4 A4 9L

5]7‘] A A 245 A gE A 44
oebg 3 etd vl QA% F28 (0. 25M sucrose,
ImM EDTA, 10mM Tris-HCI, pH 7.0)¢] o] g+
Aol A A 4 eHE 94
o] DPolytron #% ¥4~ (Kinematica PCU-2-110,
Switzerland) & W7 slstalel, TR Atz e

P ELA et @, A
HAAEE A% %‘*% °‘? i3 3 Aetel vlzle] cheese
cloth% St o 3} o2 10,000 % gol 4 20
EEd F ezt sjrREelel AAE 3yl
th, dojAl slEZedoliz A gu)
FEe] FRoped e Ul o2 10,000 ge] A A
2ol A A en) ole @ A HE 20 & WY
HE AA Aol = EDTAL Algh %8904 ghel o).
plrlete g qolal wERnlols 0.25M sucrose,
SmM Tris-HCL, pH 7.0 9] 2% 57} 10mg/ml7t
WA A Al g e Asl 2AL 4°CH)
| @3tglen], =EzE Lowry (1951) Wyos
%A g et

fgkol Ay F &L

ot

oo
[+]

=

_Q. 31:01 E,o] ‘?‘




Pa—
71

o

i
o
..LE,

iy

o] E;

2. A2 Y entol 24 (actomyesin) @] F£F

Pentobarbital sodium 30mg/kg A ™ TAHL w3 &
Aol Al AgshA A AFTeR B Ebashi(l%l)
o W o2 natural Bt} oA S FEUYel. FE
i dzalo] o4 e HE KClEEE 0.6ME 3z 'z's—%L
ol glycerolzs} & sle] —20°Coll Al A4 BATS .
of A5 @ el A 2} ol Eujo] 241 1 volumed =@
Z A A A A §-ef (50mM KCl, 1mM EDTA, 5mM Tris-
HCL, pH 7.0) 9 velumeel] F--f-# 12,000 gel 4] 20

EEob lEslA e gt Agohela, of#dl A&
93 w-¥-gt & 5omM KCl, 20mM  Tris-HCI pH 7.0
ool wwl i zh 7ame/mlal A SR e AL e
A25H9 o

3. ATPase &= &3

50mM KCl, IO,u'VI CaCly, 20mM Tris-HCI pHA 0
o) 0~2mM EGTA % H»ole] fo taFv2s 107°
M~5.5% 10°ME ZA % 7% wEale] Img/mle]
dEuo] oA EE wEREeelE Yn 37°C A
G 2ol A 3-.5%"1' AAAE F 2mM MgATPE 3 7}
HrzA g AgAZ S MgATPA st 1E2F i
‘9"’1‘“1' el wla 447 20% TCA &8 4]
o PU= HA QALEst] AFaFe T4
< Horwitt(1952)4 o2 &Atle] N Evjo] i i
sjeg g ole] ATPase$A nd b Al Aoty o

aw sefZedelst ZEE I, 4Tl &
%% felotA @ zAs A dmefel L AE o] A7t
o} % ATPasedt4 =4 m& Fgstolch LelA o
ge ALk dle) Img/ml mjEL L obE Y 37°C
A 3EEel AAA ﬂJF 10mM Tris-succinate¥- 3 7}

dof MmEedlelsl 5 AAEA AhhTE A

- =

=}

r_‘_.

o or] o|ola HE LT oY i SAalge] 4
g el E=rbsg S Aen w 01"— "'t" o] 2nmole,
mg. prot.§] ruthenium red® el #bi LEE A
A3, 307F 0~10mMe] 258 4 7l uM W R

otz Feid #54d% fEE awd 9%
ZefdE FEG 3EFl "J‘IF-“’}OI—'}'-’q Img/ml £
A7 el 1%-% 2mM MgATPE Heo 18 § W&
Azlew ool W@ztsl 20% TCALN-& o wbg&
Zupx) % A7 8 Horwittd o= 2] F719-& &3

o (rrErelol+dErlo e a)el & ATPasedyw
5 A4t o

@8 o] 4e] ATPaseitdl = F4 APl gl A
As1E £ Fol A4 gde] o] 2AE Aoluf Fo &
4 )& ATPase @459 W5 & 253 22 29
Felge Arlild dxz 548 ATPase @4 = & T

R

sl o 9 ®ulo] 22 ATPase—

i gle] oAbyl ol
1 Y5554
ygadd felasres] WEe WAy Fg4x
Ca®®g Atgsled FA 350 4718 ATPase# A = &
AgzA0 A 10uM CaCli]l Ao Cally-+-Ca®®5 4
o] &S ANE e 0.5m!E  milipore filter
(HAWP 18mm, pore size 0. 4505 53t of #3t,
2 oo 100pdE 10mle] Bray’s-8-9fo] o] gl i= vialo]
rde| liquid scintillation spectrometer (Nuclear Ente-
rprise, Scotland) 2 W Ab el A S8 fda T L
A4Sl o

4 @ & o

ATPasef =9 ZEEY

i. HEDoeM ATPase: #7t40] 10pMEHsl ub
Sad @4 chelator EGTAE 0~2mM A 7}l
dAEEEE 109~5.5%10"°ME 2444 & W ATP
ase FYEE FpeEre Fotol wek AA Fop

Aloui i—ﬁl 2x107%~3x107°M Wi 8] AEER
of 4] &= o B uto] 941 ATPases| 1"‘35 Fhubggu]
ol ot =g & *"é vrebd sl & Table L
9 Fig. LelAl 8 ol abgEmrt 107°Mef 4] 2.2%
10°M7 A B8 FEdA Frt¥«e AEvle] 24l
ATPase 4 %7 2 4nmole Pi/mg. prot./min.sl A
29, Inmole Pi/mg. prot/minZ w24 wg Z7E n

ol v}, FrEEEF 761077 R 3.2x107%% =HIE A
= ATPase@A 5 7} 2tz 99,4 3 117. 8nmole Pi/mg.
prot/mini o5 @A 3 FriFRer] 2 o fde A
FEEA Fobete whE wle) el i3 ATPase 94
LIS R 1 £ 1
Table 1. Activity of calcium-activated natural acto-

myosin ATPase from dog heart
(nmole P; /mg prot /min. ) (Mem FS.E. )

Free Ca“ (M) Calculated

Activity

107° 2.44- 1.3
4x107° 16.6+ 9.7
1.1x10°8 26.7+10.9
2.2x10°8 28.1+ 8.9
5.1x1078 50. 0:10. 1
7.6x1077 99. 4+10.4
3.2x10°® 117.8+29.8
5.5x107® 119.2428. 4

ey b 4




—Kim & Kim: Calcium release from cardiac mitochondria and actomyosin ATPasc—

130
— 100}
c
z~E
=
T a
< (=]
% <
o % spf
L1)
< 3
g
=
Ve
. 4 N . ——
wd e et g Y
1
{cat'y, M

Fig. 1. Culcium dependency of cardiac actomyosin
ATPase.
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Table 3. Calcium reclease from mitochondria by
sodium and potassmm
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* 1 The remaining Ca is expressed as a pcrcenlag
of Ca* added in the reacticn medium.
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- -ABSTRACT—

Influence of Sodium-induced Calcium
Release from Cardiac Mitochondria on
the Actomyosin ATPase Activity

Myung Suk Kim and Yong Sik Kim

Department of Pharmacology, College of Medicine
Seoul National University

The calcium scnsitive ATPase activity of actomy-
osin extracted from dog heart was measured in a
reaction condition, under which the release of calcium
from cardiac mitochondria could be induced by sodi-
um. In spite of sodium insensitivity, the ATPase
activity of actomyosin, when incubated with mitoch-
ondria, increased with the addition of 2~10mM sod-
ium. Such an increase in the activity of actomyosin
ATPase was interpreted as the result of calcium
release from the mitochondria by sodium. And it was
also considered from the result that the sodium ind-
uced calcium release from mitochondria might be
related with the positive inotropic cffect of digitalis
cardiac glycoside, which could produce the clevation
of intraccllular sodium secondary to the inhibition of

the memlrane sodium-pump.
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