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It was shown in a previous communica t ion  that s t imulat ion of the mechanoceptors  of the upper respiratory 
tract  of heal thy cats and of cats with tuberculosis of the larynx caused only a slowing of the heart  rate.  No changes 

were observed in the conduct ivi ty  and contract i l i ty  of the hear t  muscle.  Reflex changes in the hear t  rhythm in re -  
sponses to exper imenta l  s t imulat ion of the upper respiratory t ract  have been discovered by other investigators [5, 6, 
8, 12, 15, 16-21]. 

Reflex effects from various internal  organs on the diseased heart  (myocardi t is ,  etc.) are known to be more 

severe than on the heal thy heart,  and they include changes, not only in its rhythm, but also in the conduct ivi ty  and 
the contrac t i le  power of the heart  muscle  [ i ,  2, 3, 4, 7, 11-14]. 

The object  of the present invest igat ion was to study the character  and degree of the reflex influences from the 
mechanoceptors  of cer ta in  areas of the upper respiratory t r a c t - t h e  trachea,  larynx, and p h a r y n x - o n  the hear t  af-  
fected by a pa tho log ica l  process (exper imenta l  myocardi t is) .  

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

As described by other authors [3, 4], exper imenta l  myocardi t is  was produced in cats by injecting caffeine 
benzoate  (0.28 m l  of a 10~/o solution per ki logram body weight), followed 2 rain later by adrenal in  hydrochloride 
(0.2 mI  of a 0.1% solution per ki logram body weight), into the femora l  vein. These injections were repeated six 
t imes on a l ternate  days. 

Acute experiments  were conducted on 21 animals  2-8 weeks after the beginning of the injections.  Under 

superf ic ia l  urethane anesthesia, the t rachea was divided in the cats between the 7th and 8th t racheal  rings. A plas t ic  
cannula was inserted into its cauda l  end to record respiration, and a rubber balloon connected to a rubber bulb and a 
mercury manomete r  was introduced into its cranial  end for s t imulat ing the mechanoceptors  of the upper respiratory 
tract.  The blood pressure was recorded in the carotid artery. The e lec t rocardiogram (ECG) was recorded on a type 
EKN-4 e lect rocardiograph in standard lead II, by means of needle  electrodes.  On each ECO a l l  the intervals and 

waves were counted before and during s t imulat ion and the s ta t is t ica l  s ignif icance of the changes in a l l  the c o m -  
ponents of the ECG in each case arising as a result of s t imulat ion was determined separately.  Only s ta t is t ical ly  
s ignif icant  (according to Student 's cri terion) reactions of the hear t  were considered. After each exper iment  thehear t  
was investigated his to logical ly .  

E X P E R I M E N T A L  R E S U L T S  

In six cats mul t ip le  granulomas or foci of inf i l t ra t ion of prol iferat ing connect ive- t issue  cells and lymphoid 
e lements  were observed in the myocardium,  intermuscular  and perivascular  in their local iza t ion .  These changes 
were a sign of productive focal  (granulomatous) myocardi t is  (Fig. 1). In eight animals a few small  col lect ions of 
prol i fera t ive  connect ive- t issue cells or hist iocytes were present between the muscle fibers of the myoeardium.  In 
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Fig. 1. Productive myocardi t is  in cats. A granuloma of  lymphoid and connec-  
t ive- t issue cel ls  is seen between the muscle fibers (exper iment  on June 26, 1962). 
Stained with hematoxyl in -eos in .  Object ive 20, ocular  15. 

some of these animals congestion was found, with cloudy swelling of the muscle fibers, an indicat ion of a modera t e -  
ly severe, mainly  productive myocardi t is .  In seven cats no changes were seen in the myocardium apart  from a very 

moderate  prol i ferat ion of the connect ive- t issue cells seen in occasional  sections. 

In heal thy cats, according to previous investigations [9, 10], the heart  rate was 118-176 bea t s /min  (M = 183, 
o = I19.77). St imulat ion of the mechanoceptors  of the sub- and epiglot t ic  spaces of the larynx and pharynx slowed 

the heart  rate by 6-12 bea ts /min ,  or 3-11~ of its original  level .  The conduct ivi ty and contract i l i ty  of the myo-  
cardium were unchanged. The thresholds of s t imulat ion of the mechanoceptors  of the sub- and epiglot t ic  spaces of 
the larynx and pharynx, in re la t ion to the react ion of the heart  rate, were 100, 60, and 40 mm Hg respect ively.  An 

increase in the intensity of s t imulat ion somet imes caused a more marked slowing of the rhythm (by 6-12 beats / ra in) .  

In some cases the vol tage of the waves was slightly reduced on the ECG of the cats with myocardit is ;  in three 
cases a negative T wave was present and in one case depression of the ST interval .  The hear t  rate in the cats wi th-  

out morphologica l  changes in the myocardium was essential ly indistinguishable from this index in the animals with 

modera te  and severe lesions, and the mean  value for the groups was 150-180 beats / ra in .  

St imulat ion of the mechanoceptors  of the sub- and epiglot t ic  spaces of the larynx and of the pharynx in most 
cases caused a slowing of the hear t  rate by 18-24, and in some cases by as many as 42-78, bea ts / ra in  (Fig. 2). The 
most marked slowing of the heart  rate took p lace  in a l l  the cats in response to s t imulat ion of the mechanoceptors 
of the epiglo t t ic  space of the larynx. No connection was noted between the original  heart  rate and the degree by 
which i t  was slowed during st imulat ion.  

In the cats with obvious changes in the myocardium, the react ion of the heart  rate to s t imulat ion of the 
mechanoceptors  of the larynx and pharynx was less marked than in the animals without these changes. In the former, 
s t imulat ion of the mechanoceptors  of the subglottic space of the larnyx with an intensity of 20 m m  Hg above thresh- 
old caused a mean  slowing of the or iginal  rate  of 6.3% (2.65-14.23%); during s t imulat ion of the mechanoceptors  of 
the epiglo t t ic  space of the larynx the hear t  rate was slowed by 13.77% (6.06-22.22); and during s t imulat ion of the 
mechanoceptors  of the p h a r y n x - b y  6.95% (3.06-12.12%). In the cats without morphologica l  changes in the myo-  
cardium the same s t imulat ion of the mechanoceptors  of the subglottic space of the larynx slowed the heart  rate on 
the average by 17.7% (3.7-46.42%); s t imulat ion of the mechanoceptors  of the epiglo t t ic  space of the larynx, by 
19.1% (7.69-42.3%); and the pharynx, by 14.5% (4.3-40.9%). 

In the exper imenta l  cats, in contrast to the heal thy animals and the cats with tuberculosis of the larynx, dur- 
ing s t imulat ion of the mechanoceptors  of the larynx and pharynx, in some cases s ta t is t ical ly  significant changes 
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Fig. 2. Changes in magni tude of the reac t ion  of the heart  rate (slowing) to superthreshold 
s t imulat ion of equal  strength of the mechanoceptors  of various parts of the upper respiratory 
tract  (20 m m  Hg above the corresponding threshold of st imulation) in exper imenta l  myo-  
earditis.  Along the axis of absc i s s a s - ca t  No.; along the axis of o r d i n a t e s - d e g r e e  of s low- 

ing of the heart  rate (beats / ra in) .  

developed in the conduct ivi ty of contrac t i l i ty  of the heart  muscle.  Of the 7 cats without changes in the myocardiurn, 
in 4 in response to s t imulat ion of the mechanoceptors  of the larynx and pharynx,on some occasions a decrease or in -  
crease in the ampl i tude  of the P wave by 0.2-0.61 mln was observed, in 3 c a t s - a  decrease or increase in the a m -  

pl i tude of the P wave by 0.3-1.22 ram, in 1 c a t - a  decrease in the T wave by 0.25 ram, in I c a t - l e n g t h e n i n g  of the 
PQ interval  by 0.01 sec, and in I - l e n g t h e n i n g  of the QT interval  by 0.02-0.03 sec. The most marked changes were 

found in the ECG during s t imulat ion of the meehanoceptors  of the epiglo t t ic  space of the larynx in cat  No. i0 .  Be- 
sides slowing of the heart  rate by 24-42 beats / ra in ,  extrasystoles developed, arising from the middle  of the a t r io -  
ventr icular  node. In this case, s t imulat ion caused a d isp lacement  of the pacemaker  of the heart  and brought to light 

a heterotopic  focus of increased exc i tab i l i ty  of the myocardium.  

Of the 8 cats with modera te ly  severe signs of myocardi t is ,  during s t imulat ion of the mechanoceptors  of the 
larynx and pharynx in some cases in 1 cat  the P wave was increased in ampl i tude  by 0.39 ram, in 3 - t h e  R wave 
was decreased or increased by 0.25-0.8 ram, in 1 - t h e  T wave was increased by 0.23 mm, and in 1 cat the pQ in -  
terval  was Iengthened by 0.03 sec and the QT in terva l  by 0.02-0.03 sec. 

Of the 6 cats with obvious signs of myocardi t is ,  during s t imulat ion there was sometimes a decrease or increase 
in the P wave in 2 cats by 0.18-0.42 ram, in 3 - a n  increase in the P wave by 0.46-1 mm, in 1 - a  decrease in the T 

wave by 0.48 ram, in 3 cats the FQ interval  was lengthened by 0.005-0.008 sec, and in 2 cats the QT interval  was 

lengthened by 0.007-0.015 sec. In one case, during s t imulat ion of the mechanoceptors  of the pharynx, a negat ive 
T wave developed,  which was absent before st imulat ion.  These results show that  a change in the conduct ivi ty  and 
exc i tab i l i ty  of the myocardium took p lace  more often in the cats with an obvious lesion of the myocardium.  

In 1 cat  with marked changes in the myocardium,  and in 3 cats without changes, s t imulat ion of the mechano-  
ceptors of the t rachea caused a slowing of the heart  rate  by 6-12 beats / ra in ,  which was never observed in the heal thy 
cats and in the animals  with tuberculosis of the larynx [9, 10]. 

The thresholds of s t imulat ion of the mechanoceptors  of the larynx and pharynx in the cats with marked m y o -  
carditis were almost  the same as in the heal thy cats, while in the animals  without morphologica l  changes in the 
myocard ium they were slightly lower. 

The reflexes from the mechanoceptors  of the invest igated areas of the upper respiratory tract  on the respi ra-  
t ion and blood pressure, and also the thresholds of s t imulat ion of these receptors, were the same in a l l  the cats as in 
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healthy animals. This finding evidently indicates that the effector link, when damaged by the pathological process, 
reacts differently in the course of the reflex act from tile intact effector links. 

The intensification of the reaction of the heart to stimulation of the mechanoceptors of the larynx and pharynx 
of the cats with no morphological changes in the myocardium suggests that the administration of caffeine and 
adrenalin, while not causing organic changes in the heart, nevertheless modified its reactivity. 

The absence of changes in cardiac activity in many of the cats before stimulation of the mechanoceptors of 
the larynx and pharynx and the considerable changes taking place during stimulation confirm the results indicating 
that interoceptive stimulation may detect latent cardiac pathology [13]. 

The differences in the character of the reflex changes in cardiac activity during stimulation of the mechano- 
ceptors of the upper respiratory tract of the cats with tuberculosis of the larynx [10] and of cats with myocarditis are 
evidently dependent on which part of the reflex arc-afferent  or efferent-is  influences by the pathological process. 
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A l l  a b b r e v i a t i o n s  of  p e r i o d i c a l s  i n  the  a b o v e  b i b l i o g r a p h y  are  l e t t e r - b y - l e t t e r  t r a n s l i t e r a -  
t i o n s  of  the  a b b r e v i a t i o n s  as  g i v e n  in  the  o r i g i n a l  R u s s i a n  jo u rn a l .  Some o r  al l  o [  th i s  perio 
od i ca l  l i t e ra ture  m a y  w e l l  be  a v a i l a b l e  in E n g l i s h  t rans la t ion .  A c o m p l e t e  l i s t  of  the  c o v e r - t o -  
cover  E n g l i s h  t r a n s l a t i o n s  a p p e a r s  at the  b a c k  o f  the  f i r s t  i s s u e  o f  t h i s  year .  
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