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a. the number of calcium-ions placed or not placed over against
univalent-ions.

b. the number of H-ions.
the amount of light incident upon the heart, especially in the
presence of a fluorescent substance.
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Fig. 2.

Eel's heart in situ. Perfusion from vena cava, first with a circulating fluid,
containing 15 mgr. thorium-nitrate per litre, then with a circulating fluid, containing
100 mgr potassium-nitrate. 1 sinus, 2 atrium, 3 ventricle. Time in sec. At S
transition from one f{luid (thorium-beat) to the other (potassium-beat). Only in the
ventricle a light tonus is noticeable during the thorium-beat. It has disappeared
already for the greater part in the first beat performed by the heart during the
paradoxon.

When applying uranium as an e-rayer each of the three above
conditions is modified. Sub a undergoes a change because over
against the caleium-ion not only univalent ions are placed, but
also uranyl. Sub & is modified, because a solution of uranyl-salt
causes a small increase of H-ions in Ringer’s solution. True, this
factor may be eliminated by the addition of a trace of CaCO,, but
let it be supposed that this did not take place. Sub ¢ has been
modified, because in the organ perfused with a potassium-fluid the
incident light has only an inappreciable influence unless its strength
be enormous, while in the presence of a fluorescent uranium-liquid
also ordinary light will show its tonic action. l

It will, therefore, be considered quite rational that in fig. 1 the
bases of the uranium-elevations are not so low as those of the po-
tassium-elevations. When thorium is substituted for uranium the
phenomenon is less pronounced, still, it is certain that even then
the tonus is not quite absent.
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With emanation-beats ') and with pulsation evoked by outside
radiations with polonium, there is often some increase of tonus,

Fig. 3.
Frog's heart, KroNeckER's cannula.

Deprived for some hours by potassium-free perfusion of diffusing potassium
and of part of the depot. Then pulsating during the night with 100 mgr. of potas-
sium-chlorid per litre. Next morning standstill with potassium-free Ringer’s mixture.
Recovery of pulsation due to omnilateral polonium radiation. At the heginning of
the curve the polonium was taken away.

N_early half an hour later the polonium-beats cease. They had caused no increase
of tonus worth mentioning.

which need not sarprise us if we consider what has been stated sub a.
Increase of tonus, however, is not a typical feature of alpha-auto-
maticity, since it can exist without this increase when it is brought
about from the outside by polonium-radiation. This is illustrated in
Fig. 37). A heart that after cautious, prolonged perfusion with pot-
assium-free Ringer’s solution, had been deprived of a considerable
portion of its potassium depot, continued pulsating for a Jong time
also when subjected from the outside to omnilateral polonium-radi-
ation. These- pulsations occur without additional increase of tonus.
The polonium is taken away at the beginning of the figure.

Besides in the tonus-condition, the two automaticities are also
distinguished in the relation of the regularly pulsating hearts to the
action of the constant current, to the alternating current and to dia-
thermy. These distinctions have been described by Dr. N Bokr ) in
his Thesis, so that I will not revert to them.

1) Zwaaroemaker and T. P. Feenstra, C. R. Soc. de biologie, t. 84, p. 377.
Paris 1921. Zwaarpemaker, Klin. Wochenschr. Jahrg. I, NO. 11. 1922. Arch.
intern. de Physiol. vol. 18, p, 284, 1921.

%) Another instance is given by Zwaarbemaker and G. Gruns, Arch. néerland. de
physiol. t. 2, p. 502, 1918.

3) M. pen Bokr, Dissertation. Utrecht 1 Maart 1921.
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The heart has served us as a type of the two antomaticities; the
natural one depending on the radio-activity of potassium, or rubidium,
and the artificial one, that can be evoked by the radio-activity of
uranium, thorium, ionium, radium, emanation. In quite the same
way there is a mutual resemblance between the alpha- and beta-
automaticities of the gut and the uterus.





