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SPONTA EOUS RHYTHMICITY IN ISOLATED MAMMALIAN

CARDIAC TISSUES!
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Studies on the spontaneous activity of isolated preparations of auricular,

ventricular and Purkinje tissue of mammalion hearts showed that only

Purkinje tissue possess spontaneous rhythmicity.

In the course of our experiments on conduction velocity in isolated
pieces of mammalian cardiac tissues (Draper and Mya-Tu, 1959), it was
noticed that a large percentage of atrial, auricular and ventricular muscle
samples did not display any spontaneous rhythmicity and any such activity
in a sample could usually be traced to the presence of nodal tissue in the
atrial and auricular tissues and of Purkinje tissue in the ventricular tissue
samples. Since these observations are at variance with the oft-repeated
statement that all parts of the mammalian heart have inherent rhythmicity,
the problem has been studied more carefully on a large series of samples.

METHOD

Mongrel dogs of both sexes were anaesthetised with intraperitoneal
pentobarbital sodium (50 mg/kg body weight). The thorax was opened
and the hearts quickly removed and placed in oxygenated Tyrode solution
at about 30°C. Samples of auricular, atrial, ventricular and Purkinje tissues
were then dissected out. The technique of dissecting these specimens have
been described in detail in a previous publication (Mya-Tu, 1958). The
dissected tissue samples were placed in a reserve bath of oxygenated Tyrode
at 37°C.

The specimen to be examined was mounted and fixed in a bath essen-
tially simillar to the one used previously (Draper and Mya-Tu, 1959). The
Tyrode solution used had the following composition: (in mm/l) Na+ 156.7;
K+ 5.6; Ca++ 2.1; Cl, 163.8; HC03, 2.4; Glucose, 5.6. The solution in
the bath was continuously aerated with 95 per cent oxygen and 5 per cent
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24 SPONTANEOUS RHYTHMICITY

carbon dioxide gas mixture. In some experiments the gas used was pure
oxygen. The temperature of the bath solution was kept at 37.0°+ 0.50C.

Observations of any spontaneous activity in the samples were made
through a binocular microscope at a magnification ofx 100.

Viability of the tissue samples was tested by stimulating with a lO-v
square wave pulse of 2 msec duration, and noting whether the tissue respon-
ded by contraction.

All the tissue samples experimented upon were fixed in 10 per cent
Formol- Tyrode, blocked in paraffin and sectioned serially at 6 ,.". The
sections were then stained with van Gieson as modified by Marshall (1946),
and examined carefully to ascertain whether the tissue samples consisted of
only one or more kinds of cell.

RESULTS

Altogether 27 dogs were experimented upon. Table I shows the results.

TABLE I

Tissue No. Spon taneously Not beating
beating spontaneously

Purkinje tissue 39 36 3

Ventricular muscles 49 nil 49
Auricular muscle 36 nil 36

It will be seen that all except 3 of the 39 samples of Purkinje tissue
exhibited spontaneous activity whereas none of the auricular or ventricular
tissue samples both from the right as well as left auricle and ventricle showed
no such activity.

Histological examination of the auricular and ventricular samples showed
that they consisted of purely muscular tissue. Similarly the Purkinje tissue
samples which beat spontaneously contained Purkinje cells. Out of the
3 Purkinje tissue samples which did not beat spontaneously, one, a small
strand was unfortunately lost during the histological procedure. The other
two contained mainly muscle cells.

Addition of 5 drops of 1:1000 adrenaline, or replacing the Tyrode solu-
tion with K+ free Tyrode solution had no effect on the development of
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DISCUSSION

The earliest work on spontaneous rhythmicity in isolated mammalian
cardiac tissue is that of Erlanger and Blackman (1907) who studied auricular
strips of cats and rabbits. They found that the region of the right auricle
in the vicinity of the mouths of the great veins have the highest degree of
rhythmicity, followed by the region of the coronary sinus. The AV bundle
has a very low grade of rhythmicity. They also found that all excepting
3 out of 16 left auricular strips stopped beating when separated from the
right auricle.

3

49

36

Taussig and Meserve (1925) studied muscular strips from the hearts of
cats, dogs, men and sheep and came to the conclusion zhat any muscular
strip of mammalian ventricle has the power of contracting rhythmically.
However they used defibrinated blood. adrenaline or a low temperature to
elicit spontaneous rhythmic contractions ill some cases. They also found
that some tissue samples may remain quiescent for as long as six hours and
then commence beating spontaneously. In none of the auricular and ventri-
cular muscle samples did we observe the development of spontaneous

rhythmicity although it was kept for at least four hours and sometimes more
than six hours.

ws the results.
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Greene and Siddle (1927) in a short paper states that in cardiac muscle
of dogs and cats, automatic contractions are present in a "fair" percentage
of preparations. They did not have any histological control.

Tyrode solu-
evelopment of

Rothberger and Sacks (1939) studied isolated strips of the outer wall of
the left auricle and apex of rabbits and guineapigs and found that rhyt hmi-
city was present in 7 out of 65 preparations. Their histology was done by
Professor Aschoff in whose opinion there was no specialized tissues in any
of the samples sent to him by Rothberger and Sacks (1939).

arnples showed
Purkinje tissue
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Recently Schmidt (1960) also found that the mammalian papillary
muscle or trabeculae of the right ventricle of the dog are not spontaneously
rhythmc.

The fact that certain chemical agents will evoke rh) thmic responses in
cardiac tissue should not be taken as evidence that these tissues posses inhe-
irent rhythmicity because such rhythmic responses have also been obtained
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from other tissues which are not considered to possess inherent rhythmicity.
Thus, by changing their chemical environment, rhythmic activity can be
evoked in skeletal muscle (Adrain and Gelfan, 1933), nerve (Brink et al., 1946)
and ganglion cells (Bronk et al., 1938).
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