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Fig. 2 Contracted and relaxed state of muscle bundles. la;
relaxed state in the ventricle. 1b; contracted state in the
ventricle. 2 a; relaxed state in the auricle. 2 d; contracture
state in the auricle produced by KCI solution. Nj nerve
from the auriculo-branchial end,
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Fig. 5 Contraction curve of the isolated single muscle bundle recorded

on the photographic paper settled in an oscillographic camera.
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Fig. 6 Frequency, amplitude, and transmission velocity of the beat of the
isolated single muscle bundle as affected by loading.
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Résumé

Effect of Stretching on the Beat of Single Muscle Bundle

Preparations from a Molluscan Heart
Kizo MaTsul, Takeshi Minamizawa and Naohiro At
Zoological Institute, Tokyo Kyoiku University

The present paper deals with the effect of stretching on the beat of single muscle preparations,
isolated from the ventricular wall of the marine mollusc, Dolabella auricula.

The heart wall of this animal consists of a three-dimentional network of muscle bundles of
various size, branching and anastomozing. The thickness of each muscle bundle differs according to
regions. The muscle bundle and its network become finer as they approach the outer surface of the
heart wall. In the ventricle, the muscle bundle is thicker and the network is more compact than
in the auricle.

The heart wall which has been spread out repeats the beat periodically under suitable condit-
ions, in which some muscle bundles contract strongly and others weakly according to the organiza-
~tion of the network and their relative positions shift. When a part of the wall is stretched toward
one direction, each bundle in the stretched part is rearranged by the tension applied and the
contraction proceeds strongly to the direction of stretching.

A single muscle bundle having an adequate length for the experiment can be isolated easily
from the inner wall of the ventricle. The isolated preparation, in good condition, has one pace
maker and repeats the normal beat periodically.

By a stretching of small degree, the isolated bundle usually becomes to repeat the normal beat.

* per‘iodically. Namely, some preparations stopping to beat initiate the beat and some preparations
having a local contraction become to show the transmission of contraction. By a strong stretching,
a secondary pace meker region takes place, in which a new contraction initiates by the stretching
due to the original contraction.

The frequency of beat, which is dependent on the previous history with respect to stretching,
increases generally when the preparation is stretched. The amplitude of contraction estimated at
each part of the preperation increases gradually to an certain level as the stretch is increased. In

some preparations, the velocity of transmission of the contraction wave was found to increase by

stretching.

(4

NI | -El ectronic Library Service



