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Effect of Propranolol on the Ca*t-regulation of Cardiac Mitochondria
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EE Ao olel Heje] Ldw waAl iAol Cat
A 2 W] 3A 57} 2o = v (Aronson & Cranefield, 1973),
Az Ca* 5o F7te Axgy off o]y Ax
FAu g pdqt AgARs Jadzsler AgEz o &L Fo| BAY o] 5 ¢ (proarrhythmic)
9% propranolole W7 Aelahn 2F, A% & Aelsh debz $Astm gef Tsenberg & Trantwein,
St s-otzu el ] A9 dRAe[)ma, o 1975; Hauswirth & Singh, 1978) Az W {7 Cat
A7z A o2 g3RAe gsle] FESHe F2 F=9 Hite T FF olgnhy i ohvlw & Al
groredidadl F&A Agade AT Az FH A AYEA waE f0d 2oz doA,
AA fel 2lg Heoezg FAslz: ¢l vh(Tsien, 1974; weba E odgelAE AT AEd H) Cat F=
Hauswirth & Singh, 1978). Z47 72 4#A mitochondira®l Ca* 34 44 )
Fobmp)del $gd kA F vz A ZTout 4 A& propranolole] &M E FAge sy 4T AL
2 ew 2233 acebutolol, practolol $3H9] vz Ca* 5= wWate} #A A propranolole] FHAG &
A9 o)A, propranclold ¥ EclA pg-olzuldd g AT AL Jld e AR sk
£3 Agastss FEE A4S 759 dAESE o

= Reoz otedA 9.2 (Dhalla & Lee, 1976; AE HHY
Noack 1981), olelg A& “?%]ET—L— Az Axd

Ca* ZA7 Fo] =l &3 7% Aoz A 1. 42 mitochondria®l =&
s ogith A AA el A mitochondriad %2 Sulakhe:
T AEM F9 Catsx 2Ed & A £, sarcopla- and Dhalla (1971}9] w9l £ FE3tdct. A
smic reticulum, mitochondria %] o3l zZoz EF AATE W2AAD 10w &89 FAEA(250mM
el A ¥ L ¢ o=, ¢l 3 sarcoplasmic reticulume] 3 4 sucrose, 10mM Tris, pH 7.4, 1mM EDTA)o|
2 oA A=z f7 Catsx ZAEA F 9% A 4 e t}g polytron 24 ¥4 7] (Brinkman, Model
T Aoz FA43%x 9le}b(Ebashi 1976; Fabiato & PT-20) 2 rheostat 5°ﬂ '] 1oz Fo F#HIs F
Fabiato, 1979), 42 A Ee]l = sarcoplasmic reticulum 1, 000gol A 2087 Y &g 4 e stz 45 & 10,000

o) o] Aom AAAez wWdse] A Fx(Page gl A 208 4% °J¢J»r—4-a} 4L AAE 4R F
& McCallister, 1973), #Z Carafoli(19783¢] <& 4 ghe] A Eao] {4 10,000g1 4 154 FaF th

Zell 5% mitochondriac] A} 8] Na*/Ca* m§#£-0] A BE QAR AHEgdoen, o oz]at A

dH 7] AZAME AS FE2—TF ol % FAAA A g 23 wkEstg = owf AFEYe EDTAS =H

= $7 Ca* 55 Z=Fd mitochondriax & 9 ¥&- A e FRYL A2zl 22T 9.9 mitochon-

¥ Aoz 452 gl driat 250mM sucrose, 10mM Tris-HCI, pH 7.4 £

o] HWEEs} 15~20mg/mif A FEHAA Aol A
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Mitochondria®l Ca* -4 9 f8%& 22mCi/mg9]
4w E AYE Amersham UKA 9 w34 TH94
#5Ca*% AtE£35le] Lee and Choi (1966)2] millipore
flter (HAWP 13mm, pore size 0.45 micron)& AF
H-3lo] &Askelv}. Mitochondriag] Ca* §ub&-o
25°Co] e Ay FEzgA EEW-ZE(250mM
.sucrose, 10mM Tris-HCl pH. 7.4)¢] mitochondriaZ-
Img/ml 327 5128 370 Adagds, dvixde
B2 F¥rzlAel 5mMel Tris-succinated # 713819l o
o wbSAu 8] Ca* $=e 2 AP 2] ek HAd
A zAsges F449 4 ¥Cafs 0.5pCi/misgiA] A
7ttt

Mitochondria®] Ca® 4 = 2] 29 &4 2 0.25ml

=

o] k& S millipore filter&

© Lowry(1951)9] W e g 234

rlr

mlE 10mle) liquid scintillation cocktail (dioxane base
2 119 4gm PPO, 0.242gm POPOP, 60gm naphthal-
20ml ethylene glycol& 3f-)of
A 7}5te] liquid scintillation spectrometer (Packard,
Tris-Carb, Model 3395, & w-Ats-g &3 35le] mitoc-
hondria®] Ca* T 2 -galaks A Ao

Propranclol®] mitochondria Ca¥ F 2 feld 7l
AE Zste Agzdd what Ca* F9
+ % 2 3x107°M A 1x107°M4) propranolol &
Hrstel daddst T4 ez AFsdeh

i} Mitochondria2 Ca¥ 28t % dinitrophenold
ol Ca'sl ®2i; 15¢Me Ca®, 5mMsE] succinated
a3l Sml TF ukSale 5mg94 mitochondria &
Arhsle] wMEE AAEgesd wE 15x FFEH A
AR e g 0.25mle] wb-&d & a3 5e) millipore filter
2 oizlatg ey, e A4 F 5E Cat F4E A
=3} mitochondria & =io] oA d|gFEAHez A
45 Ca*2 A A7 94 (Reed & Bygrave, 1974) 1.2
‘-mMe] EGTA-trisE A 71st4d o] ¥ 30& Fo H-
ionophoreq) 50uMe} 2. 4-dinitrophenold 2 A 3o F
48 Ca*e] f2l & Frikgld.

ii) Mitochondria® Ca* &% Mitochondria®] Ca®
.9l 2 mitochondriag] Wl =g 3 Ca% &9 oy
A wpel EAe 9w Agez F8E 4 Uti{Reed &
Bygrave, 1974; 1975). wbal, W=hg &4 Ca* &
Zegkg A Fs E 9487 98 mitochondria®] & w2
Af2d Fashd e A% o+ de Cat-
<chelatorq]l EGTA® mitochondria2] Ca* &4+ ab<A]

ene, 100ml methanol,

c

$ AN =

2 o}# A ruthenium redE o] &89 v} (Noack, 1981).
1304M Ca*-& sl wtE2AolA 302 ol F 3
AA o2 AHE 0.25mls] HEN L& 0.125mle] 6mM
EGTA, 90xM ruthenium redd st %A Egete} o
o] 42 Cat* E45 v 3 mitochondria & =ief] ZH g
Ca*g 21 7% ¥ 10% % millipore filter2. o 7}5}o]
mitochondia®] Ca%* F424 2339}

iii) Nato| 2 8t mitochondria Ca®2| |2[; Na i
2] gl mitochondriat] Ca®*e] -fal9k ele] =g pro-
pranolole] &x}& Ay P 15~25uMe] Cat &
fdte WS 2AAA Cat T4 G F 4Ee]
propranclold A A =7t HA HrHE F 5 1.2
mM EGTA-tris 3712 $4945E AAAAh ol F
30z ¥ Na* 10mM¢ A rstel F48 Ca*s fol &

Natel 918 Ca*2] $8/% % (nmele/mg/min)LE, 3

2197 3499 Ca* $9% 2ol Naw 271 4
2302 % 14709 AFAFe BT Foel o fel
AEAE ARG

0" [:Hol- %aisl-x _E_

B e |
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iv) Mitochondriagl Ca% E=%
A pgad g R Cat Fx9 el wE mitoc
hondriag] =7 Ca* H4%4xs ZAF7 8 Cat
4w mEde] 2.54M2] rotenoney A rbstz Cat
o FEE AFAZR whet AP e ofw Gl
o] EAEE A fol Catde 53 '7] #e Ca* &
FulS A AA 0 25mld FAe A A3 slel T
A # el & Za millipore filterz o] }5 oq o]l g] kil

5e RSy veiA £ @ Ak oA g2 A

oh
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Mitochondria®] Ca®* 3¢ w52 5mMe  Tris-
succinate®] @7t F 10% ¥ 20&0] 0.25mlo] ubEH &
5] 2 8t<) 2mM EGTA, 30uM rutherium red quenching
W g Alddlel 2 FoHE g AEE o] F
FAFNE 27 Ca* ¥44 = (amole/mg/sec) Z 31 ch

v) Na“0| 2/ & mitochondria2 Ca* Szi0 Hah
=8t™ 24 Nat 5 33 w23& mitochondria
o Ca* fel$re) A% ii)d FYW YPoz Cat
B5E $xdtz 5EFd 1.2mM EGTA-tris A ¥

Aetel 302 9 1% ot feE =
Ca* ofoz HEl x7 Ca' 32l % (nmole/mg/min)
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1. Mitochondria® Ca" 24t 2 dinitrophenol

ol &8 Ca* ®eld ol Xi& propranolele| 51}

15uM Ca*s} 5mM Tris-succinate &7 3}e] 4 mitoc-
‘hondria®] Ca% 12 dlghs] Tslo] 38 £ ub-dol
W Ca%2] 90% o] 7e] mitochondriad] Z| 3¢ c.n
propranolol A #AAol = ek &)EA oz Cat 9-ulo]
st 1x107°Me] FroiAde dA% i i R
wWeldh. wre 5% & 1.2mM EGTA 712 Ca* 52
£ a3l mitochondria $j«ie]l 2" Ca*rg R
371 ub olHe] oA w]elEA Cat AL 109
Sl or EGTAT A& g 3% &£489 Catd fole
1 0.3nmole o] $}% o}, H*-ionophoresl 50xM dm1

succinate 7 7hel] 98] A= mito-
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trophenol 2 & &
chondria®] =tdgkE A A A7 v+ mitochondrias] &

1 =
g Caf A3 fef"des dag 27 302 F
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Fig. 1. Effect of propranoclol on Ca"* transport and
dinitrophenol induced Ca* release of porcine
cardiac mitochondria. Mitochondria (1mg/ml)
were incubated at 25°C in a 5ml medium
containing 250mM sucrose, 10mM Tris-HCI,
pH 7.4, 5mM Tris-succinate and 152M Ca*.
with or without propranolol. 0.25ml of
aliquote was taken and used for determina-
tion of mitochondrial Ca* transport and
release as described in the Method. After 5
min incubation, EGTA-tris (final concentra-
tion; 1.2mM) was added to chelate externally
bound Ca* and block the further Ca*-uptake.
30 sec later, Ca" release was observed by
adding 50uM dinitrophenol; Control (@),
Propranolol, 3x10-° (), 1x10—M ([,
3x107M (A), 1x107°M (A).
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2. Mitochondriag| Ca* E=0| RIXI=
propranolol®| &I
2718 A#B A4 Eel propranololg] mitochond-
ria®} Ca" b A3l ZabE oA o EA 2l Ca* T
215 2mM EGTA, 30gM ruthenium

]
red quenching® & A+83 vl vl 24 wmitochondriat=

130pMe] Ca* Z4 kel Al w1& 58 F 50.30 nmole/
mg proteing] E ] Ca* H4 5 Helow] o] F 2§
o Ca"& 8158 A& frofsrgld.

Propranololg % 718k 7 $-of 9l9]4] mitochondria®]
Ca* F2& 1;_1 ) S Sk olZ A Had ugl
or] 1x107M # A el A% 20.52 nmole/mg protein

4 54 G S48 Saa D
3. Na'0 2§ Mitochondria Ca* S2/¢ Tl
= propranolel2e| 51}
Na“of 9]4 mitochondria W -2 £ <5 Ca'g
g5 aAE A 15~25pMe] Ca® EA 8ol A 58

\
wo oft o

ot 4= A7l 1.2mM EGTAH A% F
S #7819 S ® mitochondria®] Ca* &% ©
Zz4 Hi 7 3.60 nmole/mgol 5l a5 WlE 4]
propranolol & % 718t A % Ca*z] #io)&E &3 o &

o 7}}3].0?1;]. F1g 3.

Na o] 2]g Ca" fe #Eef 913 propranolois] <

A4 2% Fig 4ol A 8 o Ca* 54458 943
B Frav dA5 98 3x107M By fod oA
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Fig. 2. Effect of propranolol on the Ca*-uptake of
cardiac mitochondria. Experimental conditions
were same as in Fig. 1, except that 130uM
Ca* was added in the reaction medium. Each
aliquote (0.25ml) at different intervals of in-
cubation was rapidly mixed with 30uM ruth-
enium red and 2mM EGTA-tris to terminate
Ca* uptake, filtered 10 sec after the mixing
and assayed for radioactivity.; Control (@),
Propranolol, 3x10-% (O), 1x107* (1), 3%
107D, 1x107° (A).
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Fig. 3. Effect of propranolol on the Na' induced
Ca*-efflux from cardiac mitochondria. The
mitochondria (lmg/ml) were incubated in
the same conditions as in Fig. 1, except that
the reaction medium contained 25uM Cat*.
After 4 min incubation, varing concentrations
of propranolol were added (marked “P”} and
followed by 1.2mM EGTA-tris to chelate
externally bound Ca*. Ca*-efflux was obse-
rved by adding 10mM NaCl.; Control (@),
Propranolol, 1x10-°M (), 3x10-3M (D),
1x10*M (A), 3x10*M (A).
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Fig. 4. The inhibition of Na* induced Ca*-efflux
from cardiac mitochondria by propranolol.
Experimental conditions were exactly same
as in Fig. 3, except that 15~25pM Ca* were
contained in the reaction medium. Ca*-efflux
rate (nmol mg~! min—!) was obtained from
the mean Ca* release rate for the periods of
30 and 60 sec after addition of 10mM NaCL
Ca*-efflux rate in the absence of propranolol
was 3. 600. 25 nmol+mg~!+min~. Each point
represents Mean+S.E of 5 experiments.
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Fig. 5. Effect of propranolol on the rate of cardiac
mitochondrial Ca*-uptake in the presence of
various extramitochondrial Ca* concentra-
tions. Incubation medium contained, in a total
volume of 3ml, 250mM sucrose, 10mM Tris-
HClL, pH 7.4, 2.54M rotencne and 3mg
mitochondrial protein. Ca* uptake was initia-
ted by adding 5mM Tris-succinate. Uptake:
was terminated by using the quenching te-
chnique with 304M ruthenium red and 2mM
EGTA-tris. Data are the means of the initial
rates obtained from 10 and 20 sec periods.

o) A& 2ol sigmoid e Seg—UF FAE
ek gl et
4. Propranolol®] mitochondria Ca* Z= A
Eate] SHEH 24

Aol Qg st ol wrgAwe fel
Ca* 352 243x, Bgdd f2 Ca* v= W3t
of we& &7 Ca* FF HEE FAT A 27
Ca* &4 %= F4L& §8 Ca* 55 Frhll web
Michaelis-Menten 24 2o w2y ¢4 RU
(Fig. 5), W24 #d Ca* FFEEVmade &
0.65nmole/mgel = Km=A (F|d Ca* F5=2 50
9% FE=E£xE doly Ca*sl Fx)E 1167uMoldl
=},

% propranololo] Avtd AelolAe Kmalt w
g7 gz #Hd Ca* F54EEzte] Fadte HAAA
9l JAFLL vgon Kif(Ca* Fe&EEE 50%
oj# 3} propranclols] EE)E 6.21x10Mel At
(Fig. 6).
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Fig. 6. A double reciprocal plot of Ca*-uptake by

cardiac mitochondria taking the data of Fig.
5. Symbols; Control (@), Propranolol, 3x
107*M (AD.

*Ca" concentration producing half-maximal
uptake velocity, Mean+S.E. of 5 experi-
ments.

**Propranolol concentration for half-maximal
inhibition of Ca* uptake velocity, Mean+
S.E. of 5 experiments.
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Fig. 7. Effect of propranolol on the Na* induced
Ca*-efflux rate in cardiac mitochondria. The
mitochondria were incubated in same condi-
tions as in Fig. 4. After 5 min preloading
period, 1.2mM EGTA-tris was added. 30 sec
later, Ca*-eflux was observed by adding
varing concentrations of Na*. Na* induced
Cat-eflux rates are the mean values obtained
from 30 and 60 sec data.
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Fig. 8. A Hill plot of Na* induced Ca*-efflux rate
in cardiac mitochondria taking the data of
Fig. 7, where v is the velocity of Ca*-efflux
(nmol-mg~'+min~*) and V is the maximum
velocity of efflux at saturating Na®™ concen-
tration. Symbols; Control (@, Propranolol,
2% 10-M (A). The vaJues in square are
the Mean-=S.E. obtained from 5 different
preparations.
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(Fig. 7). <}21& #A5tE mitochondria W ztel &4
= Na~-Ca' 3 carriers] Nat A ¢¥ 1= 5gda &
“}13}‘-‘1 Nat A4 A3 el GE40) THHE A
st2 2z ol HillwAagad A4, o= Hill
plote] 71 €7 & 2.0le19) 2 & Ca® %59 50%
2] Cat fe&Hrng molw Natdd B=([(Nalo)®
8. 80mMeo] 2l o} (Fig. 8). 3= propranolol A A3t 3
glel A “§"AY Fale Na* ¥ SJ&£2E ¥
Q]ﬂﬂCFig 7) Hol Ca¥ feExE Fas et Hill
plot?] 71 &7+ 1.82, [Nalest 10. 63mMzE =z A
ob goat Mol melx @& wAAAA A FAE
2 Jegigd e KifE 2 91x107%Me) g =} (Fig. 8).
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A% zA stz glod, AAZTAAE AT f‘r
2o % 71Ae AxADH 24 Foldet AL e
LAR AP HildE T2 9% 211.4_
Aeow JgA=s =z Ak

AgelAdel FAH g ARe] dE T 2T ¥
L AT A o] fos] S8 AAAHEAQL AA
of e e SF2 ARAHe WP A FAIE A




2% ol g zel Wil HAdstel 4FFHE Axs}
Be A7 o 23eh
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AL oL oo owd o e
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el Sl AXEFEFE, = 1
igitalis wl 2Fxl o] 284 ¥ Ao <

sh¥ E (oscillatory activity)e] ibebr}

Bl
‘:'l}I =)

A
fo oo
2
off

A
oleldt wAqte] AEY AGEFS Azte £ 9
vt &g AF

7+

(slow inward current) & Ca* H %7}
sjol A7l 2AAA vEvte FAY
Cavo] Reddls zlem 2452 Yr}

(Aronson & Cranefield, 1973; Hauswirth & Singh,

1978). =3t Isenberg E(197502 <r2] Purkinje 4%

2
%%121

1
o E
OJ:‘«
1
=,

oA Az Ca* $2E F7A4 = Az Cat ¥
2o Frhe A ZT K- 5549 ws s R
B A AT en EAQ AdE A 24
W oAz LS REed, ol HAL ) ¥
frz 7l digitalis =3 adrenaline oA Sol A%
Vel A Az Cat pxe A 2A Ay
o $a3 9% ¥ Aeg &y Ad(Kas &

Tsien, 1976; Hauswirth & Singh, 1978).
g AT Al EW fE Cate A FE7Fe 4

zt FH—E dAA (excitation-conlraction cou-

pling)el 4 A4 $4A 4 &g sel, el A 107~
107eT el 4l 2 %] Ca® %57} oAz B YTl

O] vyl AR wmo = 10M=z FAhs
- Ca'el ®1748F troponin Col]l Z ¢ % o,
-’T—%iﬂﬂ ¢l actin’ myosin® 4% dAL %
+ d2o7]9, o] Ca'e] &}A] troponin C
x} et Az W E Ca'AAae F257A
FrElsel wrk Ca* 357 volriem

A ol gte] dojxdvbm el A ¢l e} Ebashi, 1976;
Fozzard, 1977).

ol st 7ol AT FA B d F FH—o)gt
o Zteldte Alad fo Cat FEE 2
EW 7]F59 sarcoplasmic reticulum, mitochondria
2 o7le Ca* A sld Fo B3 2 g o4 =
2 Ao wetfe] A glen o F sarcoplasmic
reticulum#} mitochondriad] 2§ 2% Qe $A45
A 53 F44 Hz: ¢vh(Ebashi, 1976; Carafoli
& Crompton, 1978; Fabiato & Fabiato., 1979).
Propranolol-& A7 A& &8 o8 4 2 Fof] S8t -
olBalFel & Agdy 1%1—'?—5‘3”—‘31*]1“1 FHA

Ee A4 ez golzddy 48 Adnzt
o o8 veivde Aﬂi%}oMBl A 47 &5 (phase 4
depolarization) A7+ & %4 Zeh4 A F{Ky) 94 7

F Agelel ¥ 28 FEdA EdE dgd 251

% Propranolol®] mitochondria Ca*

Z2d HF g g—

F(iNa)e] oA &st7h 2 FHA F47]Aexn 3
5]z 9l ck(Tsien, 1974; Hauswirth & Singh, 1978).
3 propranclol® el pg-eol=ifdal LA
Fgasles T3 AT F5Y dARENE Hold
(Dhalla & Lee, 1976; Noack 1981) o] olrl® A&
A x Ca* zA7] 7o g Fatel o] Faql Axbel
FA4 3= 9itl(Dhalla et al., 1977; Noack 1981).
138 284 3
A =] & proton-motive force(dg)e] A ow mxtochon-
dria v} 28] Ca'-carrier& 53le] Ca® 5571 o] viy
(Heaton & Nicolls, 1976; Crompton & Heid, 1978), ©}
A ARG AL DA YA e} Cat F
= ruthenium redell 9]sf oA ¥ ) (Carafoli, 1980).
o} 2%t mitochondria® Ca* F7 8] o3 A 2
Cafsx 24714 oldelx Aead AxW Faol:
gl Na'el 2]8] mitochondria W& Ca®e] fe]5 = o
£ mitochondria uj®}te] Ca* %4 carriers}= o} &
Na-Ca%* 3¢ Zv] 5l carrierd] 9% Axz A7t
%] o] Crompton E{1978)-& mitochondriats ==1q+ &
AE UdFHon FE Cat 49 Az Natel o
Ca* fel7t A2 f2 Ca* F= 8o SFadite
gl et Alabetz ol

B Aol 4] = mitochondria®] Ca* F=3k8 A &3
2787 A4 Cat T3S Adels Qs o9
7} A2 mitochondrias] £ =4
A¢eE Ca*3 R 477 14 2mM EGTAS 30uM
ruthenium red % Ao 8bgleh, zeik EGTAY AL 4
TAAL A Catd zero HEj 2 wHoZ
A mitochondria W] =& Atele] F 3 Cate] F=72 4t
£ ZA HeEHA 5EAQ Ca'e F3 T
dovt Wz dAal agule] F23 AL mitoc
hondria W %ol YA g wtadgto] g Aoz
=}, Mitochondria®] Ca* % <ol W&t propranolole
sl AY Aste dzA Ao Cat F489 507
’4'51-14]3- Ca*e] Fx= 11.67xM, #d Ca* S#%E
= 29 0.65nmole/mge 2 Crompton £(1976b)¢] Z
IR Tx}s}?\iil‘%, propranclol& 434 k3% (Ki:
6.21 x 10™*M)ol 4 24 Ca* z»‘rfr g Ca* F48E5 9
Az, oleldt A g S R -
Site AAE 2y 2 élﬁ’."%i’}“&% 7kA & mitoe-
hondria®] Ca% &<3}% F propranolole] zH-L 3¢
4 oy oed dAd AL Cat 39 daz
AT 4% olsto] o] §rh5g AT Ca'ds Zo:

Az A zE 9l v} (Sealles & Mclntosh, 1968).

H'-ionophoreq] dinitrophenol # 2= H*7} mitoe-

A mitochondrial % A9 7

carrier

A v Eg ez
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hondria®] W utg =A% =4 34 FezH  mitoe-
hondrias] A4 5.&7 A we Fayg A g A
AstA Heb @A AYS gEdom st F
H Cate] Astdleg feldA g} o & Uy
A dinitrophenol®} Ca* a7 Ao w] st Nate] 9
& Ca* f2l7lde AP e g5 =o] ge} 2
AHel A Nate] 98 mitochondria W .o F5H Cat
S e #A830 e, Na*st mitochondria v 29
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—ABSTRACT—

Effect of Propranolol on the Ca*-regulation
of Cardiac Mitochondria

Choi, Soo Seung, Suh, Kyung Phill,
Shin, Sang Goo*, Kim, Myung Suk¥,
Park, Chan Woong* and Lee, Kwang Soo**
Department of Thoracic and Cardiovascular Surgery,
and Pharmacology®, College of Medicine,
Seoul National University
Department of Pharmacology, College of Medicine,
Chung-Ang University**

Propranolo! is one of clinically useful antiarrhythmic
agents and eleetrophysiologically classified as group
II. And the negative inotropic effect which is not
related to adrenolytic effect has been demonstrated
with high concentration of propranolol. On the other
hand, it has been well known that the calcium plays
& central role in excitation-contraction coupling process
of myocardium and also in electrophysiological changes
of cell membrane.

Authors studied the effect of propranolol on caleium
uptake and release in mitochondria prepared from
porcine myoccardium to investigate the mechanism of
action of propranolol on myocardium. The results are
summerized as follows;

1. The maximum calcium uptake of mitochondria
was 50.30 nmoles per mg protein with the rate of
0.65 nmole/mg/sec. and the half-maximum velocity
of Ca*-uptake was achieved at about 11.67xM Ca®.

2. The calcium uptake of mitochondria was non-
competitively inhibited by propranolol with dose-
dependent manner (Ki; 6. 2% 1074M).

3. The calcium efflux from the internal pool of

mitochondria was rapid by the treatment of 50pM
dinitrophenol (9. 60 nmole/mg/min.), and it was not
affected by propranolol.

4. The rate of
appeared to be a function of [Na']? and about 8.80

sodium-induced calcium efflux
mM Na* was required to elicit half-maximum velocity
of calcium eflux; The maximum velocity was 7.43
nmole/mg protein per minute.

5. The mitochondrial Na*/Ca* exchanges were
noncompetitively inhibited by propranolol with dose-
dependent manner (Ki; 2.91x107°*M).

These results suggest that propranolol aflects the
intracellular calcium homeostasis which may considered
to be the mechanism of action of propranclol on
myocardium.
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