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Analysis' of the Relation of the Positive Inotropic Action of Several Cardioctonics and
Aceniti Tuber Butanol Fraction to the Frequency of Contraction of Heart Muscle

J.K. Lim, M.S. Kim, S.G. Shin and C.W. Park

Dept. of Pharmacology, College of Medicine, Seoul National Universit

The effects of extracellular calcium concentrations and several concentration of Aconiti tuber
butanol fraction, norepinephrine, cuabain on the force of isometric contraction of isolated atrial
preparations obtained from rabbits were determined at 11~14 different frequencies of contraction.

Qualitatively similar results were obtained in all preparations. In most preparations, rested-state
contraction was induced at the range of 120~400 seconds stimulation interval. Over the range of
intervals from 120 to 10 seconds negative inotropic effect of activation (NIEA) was predominant,
so the steady-state contractile force progressively declined. At the intervals of 3 seconds, changes
in the cumulated negative and positive inotropic effect of activation (PIEA) practically cancelled
each other under steady-state conditions. At the interval from 3 secends to 0.25 seconds, the
additional cumulation of PIEA was greater than that of the NIEA. When the intervals between
contractions were shorter than 0.25 seconds, the cumulation of the NIEA was again predominant.

The  positive inotropic effect of cardiac glycoside resulted at least in large part from increase in
the rested-state contraction. No significant effect on the PIEA was found. The decay of the
NIEA was apparently greatly accelerated in the presence of high concentration of ouabain, but
this may also be a reflection of their action on the state determining the strength of the rested-
state contraction. In the case of extracellular calcium concentration increment, the similar results
with the ouabain treatment were obtained. Norepinephrine produced more powerful inotropic
effect at shorter stimulation - interval than long. The rested-state contraction and the decay of
the NIEA were not significantly altered in the presence of norepinephrine, but cumulated PIEA
and the amount of PIEA produced by each contraction were significantly increased. Aconiti
tuber butanol ' fraction showed similar results with that of norepinephrine. The increment of
contractile force at various contraction frequency were dose-responsive in the presence of Aconiti
tuber butanol“fraction. It is suggested that the positive inotropic effect of Aconiti tuber butanol
fraction at various contraction frequency may be due to increase of the cumulation of PIEA and
the amount of PIEA produced by each beat.
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Fig. 1. Effect of three drugs on time course of
tension development. 38°C, 1 second inte-
rval.
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