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It ix known how quickiy and responsivcly the rawe of the heart contractions changes due to different epviron-
mental changes, Emotional influcnces and the effects of stimuli causing a superficial reaction lead to this or that
change in the heart thythm. Pulse retardation or acceleration 1s one of the ways in which the body responds to
the stimulus in the rcalization of many reflex acts, '

Pathological changes occurring in the organ due to a pathologic process alter both the condition of the
organ as such and its reflex responscs, A scrics of authors studying the vegetative cardiac reflexes noted certain
peculiarities in thelr course in patients withdiseases of the myocardium, Wenckebach {6] used the Chermak's
reflex for diagnosis, as hic considered that acute cxpression of this reflex was typical of serious heart patients,

A. Weil [5] proposed that this Intensified rcaction was connccted with pathologic change in the coronary vessels,
L. Braun and B, Samet {4] discovered in an experiment hat the cffect which stimulating the peripheral termie
nation of the vagus ncrve has on the heart is intensified when the coronary arteries are impalred,

M, E. Mandclshtam and others [2, 3], studying 'vcgeta:ivc cardiac rcflexcs in patients with inflammatory
and degenerative-infiltrative processes in the heart, found that the carotid sinus reflex was ofien acutely exprese

sed, whereas, {n patients with only inflammatory signs in the heart, the reflex was expressed to the same degree
as tn hcaithy people,

V. M. Kogan [1], in a psychological swdy of paticnts with coronary insufficiency, found that thelr heart
thythm accelerated less in response to emotional stimulation,

Our study was based on this observation,

EXPERIMENTAL METHODS

The purposc of our work was to study the changes in the rate of the heart contractions in coronary insuf-
ficiency paticnis in responsc to stiimull normally causing both acceleration and retardation of the heart contractions,
The stimulf we uscd were emotional stimulation, nitroglycerin , ptessure on the eyebalis {Aschner's reflex) and
pressure in the region of the carotid sinus (carotid sinus reflex), We recorded the pulse continuously during
these various influences and also the electric reflex and the vascular reactions (by plethysmography); electro-
cardiograms were taken In the sccond lead (Fig, 1),

The emotional stimuli we used were as follows; the patient was questioned briefly about the pains in
his heart and the rcasons first causing them and a series of problein- were successively suggested to him, some
of which encouraged the patient as he could easily cope with them, and others which perplexed him, causing
the patient either to refuse to solve them or, on the other hand, to become agitated and &ry w solve them at
all costs, The rcactions in response to the emotional sitmull were examined in colaboration with V. M. Kogan,
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Fig. 1. Simultaneous recording of pulse, electric-skin reflex and
plethysmogram { from finger),

Curves signify, from top to bottom: pulse, elecuic-skin reflex,
plethysmogram, zero line, time fndication {in 5 second marks),

As the material was developed, ths heart contractions were counted every 15 seconds throughout the
investigation, The records were analyzed by computing the height and frequency of the waves recorded by the
elecuric-skin reflex, the background oscillation and the degree to which the vascular reactione were expressed
in the plethysmograms, Ths Intensity of the electuric-skin reflex and the vascular reactions was expressed in
conditional marks { according to the wiple-mark system),

We observed a total of 112 persons: 108 patients with pains in the region of the heart and 6 healthy people,

The patients were divided into three groups according to the classification of L, L Fogelson, which has been
accepted by TSIETIN: the flrst contained those persons with pains of coronary origin in the heart (28 persons), the
second (control), those with palns of noncoronary origin in the heart (30 persons), and the third, those with pains
- of mixed origin in the heart (48 porsons), In the last group, corcnary insufficiency was the main source of the
pain in 31 persons (group 3-a), while pains of a noncoronary origin predominated fn 17 persons of this group
(group 3-b).

The average frequency of the heart contractions, which was first examined daily in the clinic and then under
the experimental condidons before our experiments, was about the same in all of the groups,

EXPERIMENTAL RESULTS

At certaln moments during the emotional stimulation, the heart thythm changed considerably by becoming
either faster or slower than the original pulse rate,

The maximal acceieration of the heart contractions as compared with the original rate was much smaller
in the patients of the 1st group — a total of 6,5 beats, while the total was 19.8 beats o the patients of the 2nd
group {Fig, 2). The acceleration of the heart thythm in the 3rd group was imtermediate as compared with the
flrst two groups and consisted of 14 beats,

The maximal accelsration in the healthy people was 17 beats,

The average maximal retardation was the same In all of the experimental groups (Fig, £), but It occurred
more often in some patfents of the 1st group, There was no specificity observed for any particular group of patients
in the manifestation of other vegetative reactions (electric-skin reflex and vascular reactions); there was approximate=
Iythe same number of acutz, moderate and weak reactions observed in each group of patients.

Therefors, although the reactions in response to the emotional stimull were {dentical as far as the other
vegetatlve functions were concemed, the reaction of heart thythm change was electively diminished In the
coronary insufficfency patients, as was expressed in the lesser acceleration of the heart contractions observed in

these patients,
The data described confirm similar phenomena observed earlier by V. M. Kogan,
In the remaining part of the work, we analyzed the effects of other stimuli on the heart rhythm,

When nitroglycerin was used as the stimulus, the heart conractons accelerated one minute after its ad-
minisiration in all of the patients, reaching the maximum acceleration by the third minute {16-44 beats), The
blood pressure {maximal, average and minimal), which was measured by arterial oscillograph 3 and 5 minutes
afer the admintstradon of nitroglycerin to the patents, did not change in most cases,
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In the patients of the 1st group, the acceleration
of the hcart contractions observed after the admiinise

L] 9
.5: tration of nitroglycerin {an average of 19 beats) was
o1 \ somewhat less than in the control group {an average of
Y73 a3 24 beats),
124 \(\:\
574 %N Aschiner's reflex caused the heart contractions to
+d1 R becoe 4-8 beats slower,  No great differences as to
:': * ',’/ \‘\: the extent to wh_ich the heart thythm was tetarded wers
7 :’} \\\: observed between the patients with pains of coronary
7 gl origin and those with pains of noncotonary origin, In
-2 ,;,/QC\:\ the patients of the 1st group, however, a retardation
; “/ P apprexiinating 8 beats was more frequently observed
.3 Experimental  Control than in the paticnts of the 2nd group, in which the

retardation was usaally 4 bears, Therzfore, one could
observe a greater tendency to retardation of the heart
contractions in the paticnts with a coronary insufficlency.

Fig. 2. Maximal acecleration and
retardation of pulse as compared
with original rate,

1. 2, 3) different groups of paticntse With pressure on the carotid sinus reglon, the heart

contractions slowed in 98% of the paticnts of the first
group, in inost cases, by 12 beats. The heart contractions
were only slowed in 28% of the paticents of the 2nd group, and then, only by 4-8 beats, The heart rhythm was
efther not retanded at all in the hiealthy persons, as occurred In e inaicry of cases, or by a total of only 4
bears,

Conscquently, the carotid sinus reflex (which slows the heart thythin) was soincwhat stronger in the patients
with pain of corenary origin than in the patients of the other groups,

The clectrocardiograms, which were taken during the action of both the cmotional stimull and the other
stimuli, did not show any changes indieating that dynamic disturbances of coronary circulation had developed in
the course of cur study,

Therefore, in comparison with the paticnts with pain of non-coronary origin and with the healthy people,
a diminished ability to alter the rhythin of the heart contractions was obscrved in the patients nencoronary aliments
during the action of stitnuli causing hcart rhythm acceleration (¢motional stimuli, niwoglycerin),

There was a more pronounced reaction of heart rhiythm retardation obscrved in dhese paticnts with the
action of stimuli causing rctardation of the heart contractions

Therefore, peculiaritics which were cvidently of a compensatery-defense nature could be found in the
reflex cardiac activity changes of the coronary insufficicncy paticnts, Duc to these peculiaritics, the heart
thythm with various extemal and internal stimuli was slower than in Lcalthy people. The lack of significant
heart thythm acceleration can be regarded as a favorsble phepenienon, as acceleration would have made increased
demands on an impericct coronary system and thus cause  acute coronary circulation insufficiency.

The Iesser acecleration of heart thythm in the coronary insufficiency patients cannot be explained by a
reduction of gencral reactivity., The absence of any speeific changes in the reactions of the other vegetative
fuctions indicates the specificity of extracardial heart rhythin regulation in coronary insufficiency paticnts,

One can proposc either that this is due to the altered reactivity of the heart itself caused by pathological
change, or, which wc belicve is more probable, that it is duc to a reconstruction of the reflex mechanisms
regulating the heart thythm, causing a relative predominance of inhibitory effects,

SUMMARY

The rate of heart contractions, electric-skin and vascular reactions to different agents exciting and
inhibiting the rate of hicart copiractions have been studicd in patients with coronary insufficicncy, A diminished
ability to alter the rate of tic hcart rhythin has been disclosed in such paticnts,  Since no specific peculiarities
have been demonstrated  in the reactions of other negatative functions, it is assumed that in coronary patients
changes of extracardial regulation of heart thythm are specific,

804



LITERATURE CITED
[1] Kogan, V. M,, Sclentific Session of the TSIETIN (in Russian), Moscow, 1956,
[2] Mandelshtam, M, E,, Vrach, Gaz., 1931, No. 10, pp.741-741,

(3] Mandclshitam, M,E., Zalchik, A. L, Zhitnikov, B, M., Ellenbogen, O, L. and Shafran, A, L., in the
book: Works of the All=Union Confcrence of Therapists (in Russian), Leningrad, 1929, pp,114-128,

{4} Braun L, u. Samet B, Arch, f, cxp, Path, u, Pharni,, 1928, v, 135, p. 362368,
(5] Well A. Deut,Arch, f, klin, Mud,, 1916, vol. 119,pp, 39-112,

[6] Wenckebach, Die unrcgelmassige Hetztatigkeit L und fhre klinische Bedcutung, Leipzig-Berlin,
1814,

808



