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It is known how quickIy and responsively the rate of  the heart contractions changes due to different envlron- 
n~ental changes. Emotional tnflucrccs and the effects of  stimuli ca,asing a superficial reaction lead to this or that 
change in the heart rhythm, Pulse retardation or acceleration is cnne of  the ways In which the body responds to 
the stimulus in the realization of many reflex acts. 

Pathological changes occurring In the organ due to a pathologle process alter both the condition of  the 
organ as such and Its reflex responses. A series of  authors studying the vegetative cardiac reflexe= noted certain 
peculiarities in their course tn patients withdiseasesofthe myocardlum. Wenckebach [6] used the Chermak'z 
reflex for diagnosis, a~ he considered that acute expression of  this reflex was typical of  serious heart patients. 
A. ~r [5] proposed tha! this intensified reaction was connected wid~ pathologic change In the coronary vessels. 
L, 13faun and S, Samet [4] discovered in an experiment ~.at the effect which stimulating the peripheral termlo 
nation of the vagus nerve has on ~ c  heart is intensified ",chert the coronary arteries are impah-ed. 

M. E. Mande~.shtam and others [2, 5], studying vegetative cardiac reflexes In patients with Inflammatory 
and degenerative-Infiltrative processes in the heart, found that the carotid sinus reflex was often acutely exprcs~ 
sed, whereas, in patients with only inflammatory slgm In the heart, the reflex was expected to the same degree 
as in healthy people. 

V. M. Kogan [I],  in a psychological study of patients with coronary Insufficiency, found that their heart 
rhythm accelcratcd less In response to emotional stimulation. 

Out study was based on this observation, 

E X P E R I M E N T A L  M E T H O D S  

The purpose of our work was to study the changes in the rate of  the he~ t  c o n ~ : t i o n s  in coronary insufo 
ficieney patients In response to sthnuH normally causing both acceleration and retardation of the he~ t  contraction% 
The stimuli we u~cd were emotional stimulation, nltroglyeerin , pressure on the eyeb,~is (A~hner's reflex) and 
pressure in the region of the carotid tin.us(carotid sinus reflex), We recorded the pulse continuously during 
the~ various influences and also the electric reflex and the vascular reactions (by plethysmography); electro~ 
cardiograms were taken In the second lead (Fig. 1). 

The emotional stimuli we used were as follows: the patL*.nt was questioned briefly about the pains in 
his heart and the reasons first causing them and a series of proble;~ ~ .',,ere mccessively suggested to him, some 
of which encouraged the patient as he co~Id castly cope with them, arid others which perplexed him, eaudng 
the patient etfl2er to refuse to solve them or, on the other hand, to become agitated and try to solve them at 
all costs, The reactions tn response to the emotional stimt:lt were examined In colaboration with V. M. Kogath 
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Fig. L Stmult~wv~ous recording of pulm, electric-skin reflex and 
plethysmogram (from finger). 
Ctawez signify, from top to bottom: pul~,  elec~ric-skin reflex, 
plethysmogram, zero line, time tndicatfdn(in 5 t~cond maflo). 

As the material was developed, th~ heart cxm~ractlon) were counted every 15 secondtthroughout the 
investigation. The re.cord~ were ~naly-z~d by computing the height and frequency of the wave~ receded by the 
eleculc-tkin reflex, the background o~cillation and the degree to which the vascular reacttom were expensed 
in the plethy~mogram.~. T'n, In~nflty of ~ elec~ic-~dn reflex and rke vascular r~actlons was exlxess~d in 
con~lflon~2 ma~k~ (according to the triple-mark sysmm). 

We observed a total of 112 person~: 106 patients with pains in the region of the heart and 6 healthy people,. 

The p~tient, were divMed into throe groupz according to the classification of L, L Fogelson, which h~s been 
accep~d by TslETIN:. the first contained those pezso,~ with pains of coronary origin in ~he heart (28 persons), the 
tccond (control), tho~ with p~ans of noncoronary origin in the heart (30 persons), and the third, thos~ with pains 

�9 of mixed origin in the heart (48 pe~sonO. In the la~. group, cozonary lnmfRciency was t~m main ~otrrce of tim 
pain in 31 lmt~ons (group 3-~), whLle paint of a nonco~onary origin predominated in 17 Ix~r~ons of this group 
(g~oup Z-b). 

The a'zerag~ f~equency of the heart con~ractions, which was first examined daily in ~he clinic and then under 
the experLmcnt~l conditions before out experiments, was about the same in all of the grcuph 

EXPERIMENTAL RESULTS 

At cert Mn moment, d~Jng the cmotlon~1 stimulation, the heart rhythm changed considerably by becoming 
eifl~er i r ~ z  or slower thaa tho original imls~ rat,. 

The maximal z~'.cr of ~c heart contzRcflons as compared wifll tl~ orlglnal rate was much smaller 
in the patlenu of the 1st group - a total of 6.5 beats, whL~e the total was 19.8 beats in the patients of the 2rid 
group{Fig. 2). The ~_celcratlon of the heart rhythm in the ~xl group was int~rrrmdlate as compared with the 
first two g~c~ps and consisted of 14 beats. 

The m~xlmal ~ccel~zatlon in the healthy people was 17 beats. 

The average maximal retardation was the same in all of  the experimental groups (Fig. 2), but it occurred 
more of~n in some patents of the 1st group. There was no specificRy observed for any partlculaz group of patients 
in the m~Lffestation of o~cr  vegetative ~actlons (electric-skin reflex and vascular reactions); them w~* aplx'oxirnam'- 
lyXhc san~ number of acut,, moderat~ and weak reactions observed in each group of patien~ 

Therefore, a!though tim re~ction, in ~ p o n ~  to the emot[onal stimuli were identical as f~  as the other 
vegetaflvv funcrfons were concerned, ~e  reaction ofheaxt rhythm chanse was electively dimini~hed in the 
coronary inmfflelency patients, as was exp~ssed in the lesser acceleration of the heart con~actions observed in 
these patients. 

The data described confirm similar phenomena observed earlier by V. M. Kogatt, 

In the zcmMning part of the work, we analyzed the effects of othe~ sth-null on the heart rhythm. 

When nilzoglycczln was used as the ~tlmulus, the heaxt contractions acceleramd one minute after iu  ad- 
mingm~tton in nil of  die patients, reaching the maximum acceleration by the third minute (16-44 beats). The 
blood p~egau~ (maximal  average and minimal), which was me-tared by arterial oscillograph 3 and 5 minutes 
after the adminimation of nitroglycerin to the pattenub did not change in most ca.set. 
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Fig. 2. Maximal acceleration m~l 
retardation of pulse as comp .~d  
with original r~m. 
1. 2, 3) different groups of patients, 

In the patients of the Ist group, the acceleration 
of fl~c heart contractio+ts observed after the adminis.. 
station of nitroglycerin (an average of 19 beats) was 
sonlewhat less than in the control group (an average of 
24 beats), 

A~hncr~s reflex caused the heart contractions to 
bcconte 4-8 beats slower. No great diffcrcnccs as to 
the extent to which the hcazt rhythnt was retarded wer~ 
ob.~rved between the patlents w|fl~ pains of coronary 
origin and those wldl pains of noncoronary origln. In 
the patients of die 1st group, however, a rctardatiou 
approximating 8 beats was more frequently observed 
titan ill the patients of the 2nd group, in which tim 
rct~dation was usually 4 beats. Thcr,:forc, one could 
ob+crvc a great+dr tendcncy to retardation of the h e m  
contractions in the patients with a coronary insufficiency. 

With pressure on de- carotid sinus region, the heart 
contractious slowed in 98q+ of the patients of fl}c first 
group, in most ca-ms, by 12 beats. The heart court+rations 

slowed in ~ of the patients of dic 2nd group, and then, ouly by 4-8 beats. The heart rhythm was 
rctardcd at all in tJtc hcalflty persons, as occurred in. ,+1,,: mai~r:'y of cases, or by a total of only 4 

Con.~quently, tim carotid sinus reflex (which slows tlvc heart rhythm) was somewhat stronger in tim patients 
with pain of eoron~y origin fit.an in tbc patients of tim otl~r groups. 

The electrocardiograms, which were taken during the action of both t+q~ emotional stimuli and ttm other 
stimuli, did not sl~ow any changes indic~ath~g that dynamic disturbal~ces of coronary circulation had developed 
die cc~c of our study. 

Tl~r in comparison with the patients with pain of non-coronary origin +u~a with the healthy people, 
a dlmini~md ability to alter the rhyth m of the heart contractions was observed in the patients noncoronaryallments 
during ~ c  action of stimufl caushlg hcan rhythm accclcration (emotional stimuli, nitroglycerin). 

There was a more pronounced reaction of  heart rhythm retardation observed in drcsc patients with tim 
action of stimuli causing retardation of the heart contr,zctlons. 

Therefore, peculiarities which were evidently of a compensatory-defense nature could be found in tim 
reflex cardiac activity chang+'s of the coronary inmfficicncy patienL% Due to the~ peculiarities, the bcar~ 
tf.K)l~hrn with various external and intcmM ~imuli was slower than in healthy people. The L'~ck of significant 
bcoxt rhythm acccMration c.'m bc regarded as a favorable i)Ie+'~.ot~enon, as accelcration would have made increased 
demands on .an imperfect coronary system ~nd thus cause ;tcutc coron~y circulation insufficiency. 

The lc~.~cr aecclcr~tion of heart rhythm in file coronary insufficiency patients cannot be explained by a 
rccluction of general reactivity. The .absence of any specific changes in fl~c reactions of the other vegetative 
fur~ctions indicates thc specificity of  cxtre~:ardial heart rhythm regulation in coronary inmfficiency patients. 

Out: can pro[x:~c eitJ+cr that this is dttc to the altered reactivity of d~e he~t  itself caused by pathological 
change, or, which wc believe is more probable, that it is due to a rccou.~tluction of the reflex mechanim+s 
regulating the heart rhythm, causing a relative prcdolninanee of inhibitory effects. 

S U M M A R Y  

The ram of Imart contractions, electric-skin and vascular reactions to different agents exciting and 
inhibiting the rate of heart con~'actions have been studied in patients with coronary insufficiency. A diminished 
ability to Mtcr tbc rate of tlic l~art rhythm has been dimloscd in inch patients. Since no specific peculiarities 
have been dcmon~'ated in tile reactions of other ncgatativc functions, it is assumed tllat in coronary patients 
changes of exttacardial regulation of heart rhyflim arc Sl~cific, 
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