NATURE OF THE PHASE SYNDROME
OF CARDIAC HYPERDYNAMIA
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Experiments on dog heart-lung preparations with consiant venous inflow and peripheral resistance
have shown that stimulation of the Pavlov augmentcr nerve does not change the heart rate but shoriens me-
chanical systole and the periods of isometric contraction and expulsion. The identity between the pattern of
changes in the structure of left veatricular systole as-described above with the phase syndrome of hyperdy-
namia in man suggests that this syndrome arises under the influence of impulses reaching the heart along
the Paviov augmentor nerve,
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In healthy persons doing muscular work or in emotional states and alse in patients with certaln types
of pathology, the syndrome of cardise hyperdynamia is observed. It is manifested by shortening of tha
periods of isometric contraction, expulsion, and mechanical systole [2].

The physiological mechanisms leading to such characteristic changes in the dynamics of cardlac con-
traction are not yet clear. The fact that the hyperdynamic syndrome is unconnected with changes ia hemo-
dyramic conditions (it is found In the presence of an unchanged vencus return and diastolic pressure} means
that the cause of the characteristic changes in the dynamies of cardiac contraction must be sought in direct
infiuences on the myocardium. V. L. Karpman [2] suggests that such an Influence may be transmilted by
the Pavlov augmentor narve. L P, Pavlov {3] observed shortening of sysicle under the {nfluence of the aug~
mentor nerveand an analogous effect was described by Bakt {1} under the influence of its accelerator
branches.

In the present investigation, the phase structure of systole was studied during stimulatlon of the aug-
menlor nerve,

EXPERIMENTAL METHOD

Nineteen experimenis were performed on dog heart-lung preparations. Such preparations provida g
convenient model for the study of direct nervous influences on the heart [4, 5] and enable cbscrvations to b
made during consian? hemndynamic conditions, To delermine the duration of the phases ol the cardiae ¢yele,
synchronized recordings were made of the ECG and alse ¢f the pressure within the lefl ventricie and aoria
by means of an EM2-01 slestromanometer (Hungary). The period of contraction at present is divided inls
two principal phases: the phase of change In shape or asyschronous contraction, znd the phase ol {sometrie
eoniraction or development of pressﬁm. The daration of asynchrencus eontraction was caleulated from the
interval between the @ wave of the ECG and the beginning of the sharp rise of the intraventiricular preasure
curve, The duration of isometrie contracilon was caleulated from the Interval frem the bezloning of in-
crease in intraventricular pressuve to the beginning of Ineraase of intranortic pressure, and the perled ¢f
expulsion was counted from the begianing of the vise of the Intranortic pressure curve to the beginning of
the incisura on the same cuyve. The nerves were slimulated by an Induciion current through 3-pole plali-
num cleclrodes.
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s & ¥ * $ s ? Stimulation of the augmentor nerve caused char-
8412 ave acterlstics changes in the structure of left ventricular
¥ systole (Fig, 1 and 2}, The duration of total and mo-
chanical systole was reduced, the latier to 70% of ita
initial value after stimulation of the nerve. The dura-
tion of systole was shortened because of shortening
Loth of the period of contraction and of the period of
expuision. The period of contraction was shertened
on account of the phase of isometric contraction, be-
1 b . j cauce the duration of asynchronous contraction re-
TE o TH TR Ta Ta ta4 14 mained practically unchanged. The duration of the

segoor peqonr £e031  2eosm #9008 P<qoos  period of isometrie contraction was 62.6% of iis valus
Flg. 1. Changes in duration of phases of left ven-  before stimulation of the nerve. Fae period of expul~
tricular systole under the Influence of the Pavigy sion was shortened during stimulation of the avgmen-
augmentor nerve {mean results of seven observa~  tor nerve to 71.3% of its initial value, The decrenss
tionst. I} before stimulation of nerve; II) during ta duration of sysiole while the heart rate remained
stimulation. Numbers above columns denote du- constant was naturally accompanied by an fncreass in
ration of perlods of cycle {in sec), 1) eycle; 2) me~  the duration of dizsiole, to 168.2% of its Initial value,
chanical systole; 3) perlod of contraction; 4)period
of asynchronous conlraction; 5) peried of izometrie
contraction; 6} period of expulsion; 7) diastole.

The changes in structure of the cardiae cyels
developing under the influence of the augmentor nerve
revealed an Increase in the contraciile power of the
myocasdium,. This lacrease i3 confirmed by several
ealeulated indices. For Instance, the time taken by the heart to complete its external work L.e., the inlra-
systolie index {ratie between duration of expulsion period and duration of mechanieal sysiele, in yemna%
[2]), waa relatively Increased, from 54 to 59‘%‘: P = 0.01). The maximal rate of increase of prossure withis
the loft ventricle, another index of the contractile power of the myocardium {6}, was also increased. In the
experiment on November 23, 1564, for example, it increased during stimulation of the avgmenlor nerve
from 650 to 1020 mm iwf%&.

Hence, the pattern reflecting the Influence of the Paviev augmentor during the phase syndrome of hy-
perdynamia In man. The fact that characteristie changes in the structure of the cardiac eycle were obinined
while the heart rate was nneha *a"r:d rules out any possible effcet of changes in the duration of the eyele, and
the absence of chanze in homedynamic conditions ensured ronstancy of the venous iaflow and periphersd

rosistance. This luvestization did not give 2n answer 1o the question whether the augmentor nerve i3 the
on?y conductor of impulses producing the phuse sy adromu of eavdiac by ’pere:}fna*ﬁia. Shortening of the dorae
tion of syaiole during tie nction of aceclerating factors cannet be acespted as proof that they slay a dlrcal
part in formation of the hypordynamic syndrome, bucause shortening of the phases of systole is ahserysd
during an Isersase In hoart rate causad by various faclors, not enly by nervous influences. In our expovi-
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ments on the heart-lung preparations, for Insiance, an Inercase in temperature of the blood fowing Inlo tha
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hoart regutarly caused shortening of all the components of systole, while 2 fall of temperature, on tho other
hand, lenginened them.  The results of experimeats revealing shortening of systole during stimulation of
the stellute ganglicn with an artificially created constant rhythm {7} likewise do not provide the answer to
this question, Lecause under these circumtances both accelerator and augmentor fibers are stimulated
simultancously,

Pavlov, who made a detailed analysts of the pathway of nervous influcaces on the dynamics of cardiac
contractions, concluded that fibers accelerating contraction run to the heart in the augmentor nerve and not
in accclerator branches.

The possibility of experimental reproduction of the pattern of the phase syndrome of cardiac hyperdy-

namia by stimulation of the Paviov augmentor nerve suggests that under natural conditions this syndrome
may also arise under the influences of impulses reaching the heart along the augmentor nerve.
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