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culatory system in the absence of reflex sctivity. Solutions
obtained under these circumstances predict the ecirculatory
system will respond to & transient disturbance rapidly and
without overshoot.

The second approech being used consists of substituting
"the computer for part of a control system. An example of
this iz an attempt to simulete part of the blood pressure
reguleting system. This is done by progreming on the computer
the trenafer funection of the carotid sinus mechanism whose in-.
put is arterial pressure end whose output is e stimulus to the
carotid sinus nerve. Application of thie system in parallel
with the dog's own blood pressure regulating system allows
amplificaticn of the latter and haes made poassible an enalysis
of the frequency dependent characteristics of the regulating
system. A somewhat similer study of mechanisms regulating
heart rate is currently underway.

(25)®Analor Computer Heart Rate Simulation = Dynamic Analysis of
the Effect of Respiration on Heart Rate in the Resting State;
A Neurophysiological Reflex Study"

M. E. Clynes, Rockland State Hospital, Orangeburg, N. Y.

It i well known that in the resting atate the heart rate
fluctuates considerably due to respiratory arrhythmia. In-
spiration has often been thought te cause acceleration and ex-
piration deceleration of the heart rate.

It is shown that the heart rate waves are the result of a
superimposed effect due to a biphasic transient begun in in-
spiration that has not been completed before another inspira-
tion occurs. The reflex is originated by the inspiratory
effort, and is sensitive to the second derivative of thorecic
eircumference. The characteristic transient shape is an ac-
celeratory phese of 2-3 seconds abruptly followed by a decel-
eratory phase of 8-12 seconds duration, which gradually re-
turns to the initial rate. Expiration surprisingly preduces
transients of similer shape and direction but generally con=-
giderably lesser amplitude, and not the negative of the in-
spiration trensient as would be indicated by a phasic rela-
tionehip. The heart rate shows different phasic relations to
respiration according to how much of the transient can com-
plete itself before the onset of the next inspiration. This
view reconciles previously contradictory evidence.

Non-linear differentiel equations describing heart rate
variations due to respiration in the resting state were es-
tablished.

Records are presented showing subjects' actual heart rate
and the simulated heart rate (as calculated by the computer
from respiration measures) recorded simultaneously. Corre-
spondence between actual and computad heart rate changes
proves thst they obey the laws described.
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