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Effects of Several Cardioactive Agents on the Regenerative Ca*+
Release in the Mechanically Disrupted Cardiac cells

Doo Hee Kang and Joong Woo Lee

Department of Physiology Yonsei University College of Medicine

The present experiment was conducted to see whether or not several cardioactive agents influence
the “regenerative Ca** release” in the mechanically disrupted cardiac cells. The mechanically
disrupted cardiac cells were prepared by the method of Kerrick and Best from the ventricle of
rat. The tension development of the disrupted cardiac cells was measured with a mechanoelectric
transducer (RCA 5734).

The results were summarized as follows.

1D 2 mM caffeine enhanced the regenerative Ca™* release, whereas 2 mM procaine inhibited the
Ca** release as reported by other investigators.

2) Epinephrine at concentrations of 1077, 10=® and 10-3M increased the regenerative Ca™*
release significantly but showed a poor dose response on the Ca** release.

3) Propranolol showed no effect on the regenerative Ca* release when studied alone. Further-
‘more, it showed no antagonistic effect on an increased regenerative Ca** release induced by
.epinephrine.

4) Other cardioactive agents such as acetylcholine, ouabain, isoproterenol and ¢c-AMP at concen-
trations of 10~M showed no effect on the regenerative Ca™" release.

From the above results, it may be concluded that the cardioactive actions of these agents are

not related directly to the process of regenerative Ca** release.
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Composition of incubation mixture

Solution
Relaxing Loading Washing Test
Composition

K (propionate) 70 ” " "
MgCi, 4 V4 ” 7"
ATP 5 ” " "
Tris-Maleate 20 4 ” /7
glucose 7 ” ” ”
pH 7.0 ” ” ”

PCa 9.0 3.3 7.5 5.0

Mechanostectronic
transducer(RCA 5734)

N L]
- T guction pump
: T‘)ﬁ } P

o] Ca*te) $EL TR 3

c0) 22 Ao ZLtE £E oFEo] o A4 “Regenerative Ca** Reease™ nl& ¢ —

F59 £94 ALa
ol 2 24 Al 1B vebigleh o] Catte] BE
;li- EGTA (Ethylene glycol tetraacetic acid)®] 5.2
w3} A

[Ca**]1 [EGTA)
[€Ca*"-EGTA)

95t} A A3 E = (Weber and Winicur, 1961) =
R 2)5}e] ol Qlt}(Fabiato and Fabiato 1972).
JIHHoz ningt A2HEL RE AT HAHE
Feaned T AL AAT F o] A% we oF
4°CE2 W 7ZFA 7 o} Vel Fagithr} Virtis homo-
genizer 24 Fabiato @ Fabiato (1972)7} A= &
Hoz A224L 33t3let. ol homogenizer 9
IAER A7 243t AR =209 A2 A
4+ dglel o} e’ £%F homogenate & %-& 34 4
E2 AR, o] AL YA AH Yoz 23]
AHFE F FAd-gAd gl A&z Bt
o SHAX 94 wyo= sy 4 As]
% yol oF 200 4m, Aol 3mm=E AL Febq A1
o vebd AEEF A Ao A o Ledg upE
d el 3-8 243kg e, o)) mechanoelectro-
nic transducer &8 RCA 5734%] ¢} Aol 6ecmAE.
¢ stainless & A &AE ol &3t AL &
o #34-E st Ao 2549 dvg A
‘5]'“‘4 2 ZE7 FrkEe. % é:ﬂ—/] o} 2 Z2. micro-
manupulator off BZAA7 L forcepe] A3
th. RCA 57342 Hel9] 2382 Grass 9 polyglaph 9
7142l g ASEX EE= oscilloscope o] tFERN o)

=2xX107"

ol

AL &G s E sk

HEHER A9 AR 2EE 2T F 25LY
sarcoplasmic reticulum W 2. Ca**& F4A17171 3
of 4%l Wzl bathel ofm] . Eelglul AFH L

b
100KS:§
| outeur o
T MR
= +
-I- sov

o
1002 ’

@. zeno ADJUSTER(COARSE)
® - (FINE)"

Fig. 1. Schematic representation of experiment (a) and circuit diagram of mechanoelectronic transducer (b}
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Fig. 2. Course of muscle contraction at various Ca** concentration.
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Fig. 3. Decay curve of regenerative Ca™" release.
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Fig. 7. Effects of epinphrine plus propranolol on the
regenerative Ca** release.

7,2+ (p<0. 01).

Epinephrine 8] A2l ®3 5% FA&& o Al
sl Ao 8 o+# A propranolol & L& A 9t
o] AAE A 6Foll %A EH regenerative Ca**
release & AA R @Esrox 23w & FAIE
Ae 2AHp<0.1). © volsbA  epinephrine 3
propanolol & EA¢) A& WE 94 propranclol
o] epmephrme«] Apgo] L F4 A 7).

0] AL AAE o AAR 2 A F Az A
4§ epinephrine ¢ §%3 317§l propranolol o] F&
o3 gkzb = ol ghel ofel WA TANA HA =E
skl of.

O Hoe S50 YEE FT=OE Y2 HE

ALY 586 & Fe AR dea 2
ok B-E2 acetylcholine, ouabain, isoproterencl, c-AMP
£ regenerative Ca** released] ol & o &2 2243}
gct. o]% <EL FE 10-MAAdE or ZelE
regenerative Ca™* releasedll 99 ¢i& 93¢ & A

o] @b, ol AztE Al 8=ol vhelyich

&

Heilbrum 2 Wiercinski (1947)% 7 2ol =]
cation & &9t Azl Catube] &% T ]
o] THAA 506 L= AL AT TFFH
Catto] RaAel ANS gobich 2 F oY FAE

M11A A 23 1977— 71

80
60
x
o
340 X /
- v
= s
~ . contral-
= « Ach [OM
— 20 - {soproterenol
: w Ouabain
/: v C"AMP
-0
2 120

60
INCUBATION TIME (SEC)

Fig. 8. Effects of some cardioactive. agents on the
regenerative Ca** release.
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