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    Abstract

        With the introduction of optical methods of pressure registration tration, the dynamic factors controlling the vigor of the heart beat under normal and pathological conditions have become reasonably well understood. In this communication, an attempt is made to analyze the principles and methods through which the facts thus gathered may also be applied to the study of cardiac stimulants and depressants.

        The heart beat can be altered by influences classified as primary and secondary, i.e., by those that affect the heart muscle or cardiac nerves directly and by those that indirectly affect it through changes in arterial resistance or initial tension and length. The established effects of these secondary influences on the heart are reviewed and summarized, and previously unrecognized factors in determining initial tension and length are discussed.

        In order to separate the primary stimulating or depressing action of a drug from the secondary effects of its peripheral action, it is necessary to record intraventricular and aortic pressure curves optically when the heart is working under constant dynamic conditions. The heart rate is kept constant by rhythmic artificial stimulation of the right auricle, at a rate somewhat in excess of the natural. The arterial resistance is kept the same by applying a special clamp to the aorta and by increasing or decreasing the constriction thus produced when a drug causes peripheral changes which alter the arterial resistance. Emphasis is laid on the fact that the arterial resistance represents the diastolic load against which blood must be expelled and that constancy in the diastolic pressure is the only criterion of an unaltered arterial resistance.

        Reasons are given why the initial tension cannot be accurately controlled either in the intact animal or in the heart-lung preparation. The effects due to such changes in initial tension can usually be separated from those produced by the action of a drug, for only two variables enter into this reaction, and the effects of one are known.

        Primary cardiac action of a drug may mean (a) that similar effects are produced in all units of cardiac tissue, (b) that the number of fractions partaking in contraction has altered, or (c) that changes in the summation of entering fractionate contractions have occurred. These may be differentiated by determining the differences in excitation times on the ventricular surface (interpunctal intervals) before and during the action of drugs.

      
Footnotes
		Received October         2, 1926.
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