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ABSTRACT

Electrophysiological Studies on the Pacemaker of Several Fish Hearts. Takehiko Saito
(Department of Physiology, Tokyo Women’s Medical College, Shinjuku-ku, Tokyo,
Japan). Zool. Mag. 78: 291—-296 (1969)

The transmembrane action potential was recorded from cardiac muscle fibers in several
kinds of fish. The action potential with slow diastolic depolarization, which is chara-
cteristic feature of automatic fibers, was found in sinus venosus, sincatrial valve (S-A
valve), atrioventricular funnel and bulvoventricular junctional region. The amplitude
of the action potential recorded from such tissues (range; 50-110 mV) was generally
less than those of atrium and ventricle (range; 80-120mV). Duration of the action
potential was ranged from 400 to 600 msec in the sinus venosus, the S-A valve and the
ventricle, from 400 msec to 2.5 sec in the atrioventricular funnel and the bulvoventricular
junctional region and from 150 to 300 msec in the atrium.

On the basis of distribution of the pacemaker sites, fish hearts employed in these ex-
periments could be classified into three groups as follows. )

a; The heart with the pacemaker localized in sinus venosus, S-A valve, atrioventricular
funnel and bulvoventricular junctional region. This type of heart was observed in a part
of elasmobranchs and of long thin teleosts.

b; The heart with the pacemaker localized in S-A valve, atrioventricular funnel and
bulvoventricular junctional region. This type of heart was observed in a part of marine
teleosts.

c; The heart with the pacemaker located in S-A valve and atrioventricular funnel. This
type of heart was observed in a part of fresh water teleosts. (Received July 15, 1969)
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Photograph of the sinoatrial

Fig. 1.
region in the carp heart. The sinoatrial
. valve (S-A valve) is indicated by arrow
2. - The S-A valve is connected to the
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floor (shown by arrow 1) and the other
is large bundles from atrium (by arrow 3).

It is important to note that all the
regions of the S-A valve employed in this
experiment show automatic contraction.
The action potential recorded from a fiber
in this region shows a slow diastolic de-
polarization.
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Fig. 2.

Transmembrane action poten-
tials recorded from the carp heart.

A-C: Action potentials recorded simul-
taneously from two fibers in the sinoatrial

region. Lower trace in each record is
obtained from the same fiber in the S-A
valve. Upper trace shows action poten-
tials recorded from a fiber in the S-A
valve (A), the atrial margin of the S-A
valve (B) and the atrium (C).

Time and voltage calibration of A-C are
shown in C.

D: Action potentials recorded from the
atrioventricular funnel. Upper trace re-
presents the line of zero potential.
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Fig. 3. Transmembrane action poten-
tials recorded from sea bream heart.
A : Simultaneous records obtained from
fibers in the S-A valve (upper trace) and’
the atrium (lower trace).
B: Simultaneous records from fibers in the
atrioventricular funnel (upper trace) and
the ventricle (lower trace). -
C: Action poteritials recorded from a fiber
in the bulvoventricular junctional region.-
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Fig. 4. Transmembrane action poten-
tials recorded from sea eel heart.
A-C: Action potenfials recorded simuls
taneously from two fibers in the sinoatrial
region. Lower trace in each record is
obtained from the same fiber in the sinus

venosus. Upper trace shows action poten-
tials recorded from the sinus venosus (A),
the S-A valve (B) and the atrium (C).
Time and voltage calibration' of A-C
are shown in C.
D: Record from the atrioventricular funnel.
E: Record from the bulvoventricular junc-
tional region.
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Fig. 5. Transmembrane action poten-
tials recorded simultaneously from two
fibers in sting-ray heart. Upper trace;
record from the S-A valve, lower trace;
record from the sinus venosus.
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Fig. 6. Diagramatic representation of
the pacemaker sites in fish hearts. The fish
heart can be classified into three groups
on the basis of the distribution of the
pacemaker sites (shaded areas).

a; elasmobranchs (Triakis scyllium, Das-
yaiis akajei) and long thin teleosts (Mu-
raenesox ctenereus, Anguilla Japonica,
Gymnothorax kidako).

b: marine teleosts (Pagrosomus majon,
Moracanthus cirrhifer, Parapristipoma
trilineatum).

c; fresh water teleosts (Carassius caras-
stus, Carassius auratus, Cyprinus carpio).
D.C., ductus Cuvieri, Si., sinus venosus,
S.A.V., sinoatrial valve, A., Atrium, V.,
ventricle, T.a., Truncus arteriosus.
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