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Chemicals Normal Na'-free K*-free High-K+ Ca'*-free CI"-free
ASW ASW ASW ASW ASW ASW

NaCl 461.9 — 471.3 377.3 461.9 —

KCl 9.4 9.4 — 94.0 9.4 —

CaCl, 99.0 9.0 9.0 9.0 — —

MgClL, 35.7 35.7 35.7 35.7 44.7 —

MgSO, 17.4 17.4 17.4 17.4 17.4 17.4

Tris 6.0 6.0 6.0 6.0 6.0 6.0

Choline chloride — 461.9 — — — —

Na acetate — — — — — 461.9

K acetate — — — — — 9.4

Ca acetate — — — — — 9.0

Mg acetate — — — — — 35.7

pH=17.6; ASW: artificial sea water
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Effects of Ions on the Cardiac Autorhythmicity of Marine
Bivalve Meretrix lusoria

Sheau-Huey Li*, Lih-Fang Fuh**  and Jin-Tun Lin*
*Department of Biology, National Taiwan Normal University
**Chia-Nan Junior College of Pharmacy
Taipei, Taiwan 117, Republic of China

ABSTRACT

The ionic basis of cardioregulatory mechanism were studied by measuring the effects of ions on the
contractile force (CF), heart rate (HR) and action potential (AP) of an isolated heart of a marine
bivalve Meretrix lusoria. Both CF and AP were simultaneously recorded by a force transducer and by
a suction electrode, respectively. The cardiac autorhythmicity were test by perfusion of the various
concentration of ions in artificial sea water (ASW) and several types of ion channel mhibitors Perfusion of

Na'-free ASW inhibited the cardiac performances (decreased CF, HR and AP), however, the cardiac
activity did not completely stop during the perfused period. Treatment with high-K+ ASW made the CF
increase and the HR decrease, but had no significant effects on the AP. 4-Aminopyridine (an inhibitor of Kt
channels) at 1.0 X 10°*M behaved as the effects of high-K* ASW on the CF, but enlarged the AP and had no
effect on the HR. Perfusion of Catt-free ASW had no significant effects on the CF,HR or AP. Lanthanum
chloride (an inhibitor of Ca™™ channels) at 1.0 ¥ 10"4M like Ca*-free ASW had no effects on the CF, AP and
HR. Application of Cl-free ASW enforced the CF, slowed the HR and enlarged the amplitude of cardiac

action potential. Particularly, CI™-free ASW significantly elongated the duration of action potential in six
folds of normal ASW. The differences of cardiac autorhythmicity in response to ions between vertebrates
and nvertebrates is discussed.

Keywords: Meretrix lusoria, isolated heart, Na+, K+, Ca++, Cr
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