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Effects of Dopamine on the Contractility and Action
Potential of the Rabbit Papillary Muscle
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College of Pharmacy, Chung Ang University, Seoul 156-756, Korea

Abstract—In order to clarify the receptor types and mechanisms underlying the positive
inotropic effect of dopamine on the mammalian ventricular myocardium, the action potential, its
first derivatives and isometric contraction of the rabbit papillary muscle were recorded using a
force transducer and glass capillary microelectrodes filled with 3M KCl. The results were as
follows; (1) In normal Tyrode solution, the contractile force was increased and duration of
action potential was shortened with increments of dopamine concentration (10-5—10~*M). (2)
The dose-response curve was markedly shifted to the right by pretreatment with reserpine (5mg/
kg i.p., 24hrs prior to the experiment). (3) In 19mM K*-Tyrode solution, the duration of
action potential, maximum rate of rise (Vmaz) of action potential and overshoot were significa-
ntly increased with increments of dopamine concentration (10-—10-*M). (4) The inotropic
effect of dopamine on the rabbit papillary muscle pretreated with reserpine was antagonized by
atenolol (10-°M), but not by phentolamine (3x107°M). (5) In rabbit papillary muscle partially
depolarized by 19mM K*-Tyrode solution, slow electrical response (calcium mediated action
potential) as well as contraction were restored by dopamine (10~*M); this restoration was
blocked by calcium antagonists (3% 10-SM LaCls*6H,O, 3x10~°M diltiazem) or p-adrenoceptor
antagonist (3x10-SM atenolol), but not affected by a-adrenoceptor antagonist (10~°M phentola-
mine, 3% 10°M yohimbine) or vascular dopaminergic receptor antagonist (10~*M haloperidol).
The above results may be interpreted as that the positive inotropic effect of dopamine through
both direct and indirect action are caused by increase in slow inward current (Ca®" influx into
themyocardial cell), and the direct action is mainly due to the stimulation of g-adrenoceptors
in the rabbit papillary muscle,

F34 ALEL ATE Yo 1 % F4o|

7 (excitation-contraction coupling) 7|Ad] F&

YAH oz WBhE el FFALGE Uo]
£, TAZeY 449 FFAYHE 29 4
o AL deAAE BEF A 43
Az A%dE 297 (platean)®) F4E AQ
o o AZlE o] &8s WIFAFS & gA 5
3% 790 o] A LA o £F, &
W% AFE HAG 299 (voltage clamp
technique) 5.9 Y& Fod Fz Carte] o
Fol okl Qefge] wrelAmd 4

FE-45

402

@ M 488 debdtho AZ% KSrg
o] HAGE ARTAA Natdl o5 oot
o deojvti: F4 g F (fast inward current)
$ A3z, Ca¥el o8 FE=v 4 ER
(slow inward current)e] ©|X] & FZFAE BE
2ol §BE FE G U8 B
¥ 29¢ Z}.59 U el4 catecholamined)
4l dopamine FFAAFA ¥Fub ofvzt &
2 AgAAA NN E AR EARE FE o] ¢

KR
g
N
T

Shooh Y Su o



Dopaminec] £7 %529 4543 5A¢AAE 9% 403

Fom], 9 A7 A Add Y E F
2% 94%¢ g} %1 Dopamined] A#d A
of t3t &3+ a, f-adrenaline 4439} dopa-
mine 445 7% 484 $3el veptm
J A4 o2& shockrt £8A 4 ¥4 % (conges-
tive heart failure)e] X Zol AL W /A
% dopamineo] Ao] Wl G4 WA 482
Yt 22w s FE4AE A Eda ghaby)
FA T "X e ZF4E FAN 2 g g
3 WlaA B4 §F%2Y A 534 25
A 2 olg Q3 v ERE A% BN

d 83 9 4

A% lLskg W9 ENE ¢-5 FHol
Apgste 55 e, AAAZ F A5AE
Azt AEAI 2 AFE AE9ch 4528 4
e 100% O.2 =& A7l Tyrode £ (NaCl
158mM, KCl 4mM, CaCl, 2mM, MgCl, 1mM,
glucose 5mM, HEPES(N-2-Hydroxyethyl-piper-
azine-N’/-2-ethanesulfonic acid) 5mM, pH7. 35)
o] e EHl g &A 4F g Aoz =
AAN 2 BA7BA 2 AAFAE #g $44
= AN} FF2& =EARL od §F2
o 4AM Bolz FAHEE Bol Belge

7 Z(chodae tendinae)& A=z ¢kgkel. ¢4
A ez =z % 3 sbEx 74kl dhAal
fE=Z(A0] 2~3mm, FA(wet weight) 1~2
mg)¢ Fe AAEE AH %) Gould Sta-
tham UC3)o| o1& &L % A7 7te
WEdz e ¥ 1472 459 §F4¢ A9
FE £F4 A £Fo2REH HEAZG

35°C2 g5 $aMo] peristaltic pumpe]] 9
3te] 4ml/min®] FE 2 AFH2 JE &% 2ml
9 £33 48471 7L BES SVl o
A 308 g dAAHS. AF7(CFP, Stim-
ulator 8173)0 A & A5(1Hz, 0. 5msec) & A
2257 (Hi-Med, HG203) 5 S3te] 28] A
AFoz AL ATAEE SHEA 94
A5E iz o] 9 Loz AFE AS
o Zol-AHFNE del HH AHolE T3d
a2 ez AFE

& 100mle] Tyrodegje] 0.5ml o] 3t
Arbeh] AEFEE 0.5lg BAY Sz 2
AR em ALEFAAN7] At A§3 Tyrode
49¢ KClg 19mMz 3tz 2 A NaClg
143mM= Zoj A o] 24 tonicityE: FFZ et

e ul AT 974 12mm, 47 0.6mmo]
3 o] st $8] t)Fo] So gl borosilicate
48 #(Clark Electromedical Instruments, GC

DIGITAL
MV [t rimeren

|
:

A HE

HOLLER PUMP _—L‘

| “—:}1

J - C
irsot A:ﬂ L—o hml
L J

S Jl dv/dt
SOLUTION BOTTLE “ [_;E)_EC—E— \ -
! | [PanooueEn TZiPHYSIOGRAPH
i JTHERMISTER
T —

|
i

]
o

MULTIMETER

ST\MULAYOR,
U

Fig. 1—A schematic representation of experimental instruments for recording isometric contraction and
intracellular membrane potential with isolated rabbit papillary muscle preparation
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Fig. 3—Simultaneous recordings of stimulus-induced contraction, dV/dt and' membrane potential of the
isolated papillary muscle perfused with normal Tyrode
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