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During prolonged sympathet ic  st imulat ion of the dog 's  hear t  the acetylcholine (AC) concen* 
t rat ion and ehol ines terase  activity in the blood a re  increased ,  re turning to normal  again 2-3 
rain af ter  st imulation ceases .  After vagotomy and in the presence  of an AC deficiency caused 
by part ial  depancreat izat ion,  the t ime taken for cardiac  activity to recover  f r o m  prolonged 
stimulation of the sympathet ic  nerves  was considerably lengthened. Compensatory injection 
of AC into these animals undergoing the operation helped to r e s to re  the normal  values of these 
indices quicker.  

The res tora t ion  of cardiac  function after prolonged stimulation of the ext racardiac  nerves  is a phenom- 
enon of adaptation. The adaptation is more  marked in rate and degree after sympathet ic  stimulation if the 
parasympathe t ic  sys tem is intact and the r ecovery  of the inotropic function always takes place before r e -  
covery  of the chronotropic  function [5, 6]. 

This paper  descr ibes  the resul ts  of an investigation of changes in the acetylcholine (AC) concentrat ion 
and in the activit ies of pseudochol ines terase  (PCE) and acety lchol ines terase  (ACE) in the blood during p ro -  
longed stimulation of sympathetic nerves .  

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

Acute experiments  were ca r r i ed  out on 38 adult dogs under morph ine -hexobarb i t a l  anesthesia.  Me- 
chanical contract ions of the left ventr ic le  and the ECG in lead g were recorded.  The sympathetic fibers 
were stimulated af ter  leaving the node with square pulses (30 Ez, 1 msee) with a cur ren t  not exeeedingtwice 
the threshold strength continuously for 5 rain. Experiments were ca r r i ed  out with the vagus nerve intact, 
af ter  vagotomy of the hear t ,  and after  part ial  depancreat izat ion [2, 3]. Blood for analysis  was taken initially, 
during sympathet ic  st imulation,  and 3 rain after  the end of stimulation. Activity of the chol ines terases  was 
determined by Ees t r iu ' s  method [9] and the AC content by test ing on the isolated frog lung by CorstenTs 
method [8] in Khamitov's  modification [7]. 

EXPERIMENTAL RESULTS 

During prolonged stimulation of the sympathetic nerve  with the vagus nerves  intact (Table 1) complete 
r ecove ry  of the inotropic ftmction was observed in 85% of experiments  in about 2 rain and the hear t  rate was 
r e s to red  by 50% in a period of about 3 rain. Restorat ion of the s t rength of contract ions to the inittal level 
took place in the vagotomized hear t  in only 2 experiments  in about 2 rain, and the hear t  rate was not res tored .  
In the experiments  of se r i e s  I, during stimulation of the sympathetic nerves  the AC concentrat ion in the blood 
rose  significantly,  as also did the PCE activity (P < 0.05); after  stimulation had ceased these p rocesses  
returned to normal .  ACE activity in the blood did not change significantly during prolonged stimulation of 
the sympathetic nerve.  Consequently, with the vagus nerves  intact, AC plays an important  role in the mech-  
anism of adaptation of the hear t  for its concentrat ion remained higher than the hydrolytic activity of the 
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chol ines terases .  In the vagotomized hear t ,  a slight increase  in the AC concen-  
t rat ion was found only af ter  the end of stimulation (Table 1). 

Extirpation of the g rea te r  par t  of the pancreas  weakens the function of 
the cholinergic innervation of the hear t  [1, 4, 7] and disturbs AC synthesis .  
In the present  experiments  (11 animals) ,  af ter  incomplete depancreat izat ion 
and prolonged stimulation of  the sympathetic nerves  for 5 rain in no case  was 
the inotropic function r e s to red  (mean positive inotropic effect 174%). The 
positive chronotropic  effect in these experiments  was well defined (78 • 8 
beats/rain;  P < 0.05), but the t ime taken for res tora t ion  of the hear t  rate also 
was significantly lengthened: it was r e s to red  by 36% in only 3 experiments .  
Injection of AC into depancreat ized animals 1-2 h before the experiment largely  
r e s t o r e s  the effect of the vagus nerve [3]. After intravenous injection of 2 ml 
(0.1 mg/kg)  AC into the depancreat ized animals 2 h before the experiment a 
significantly quicker r ecove ry  of the inotropic and chronotropie hmctions was 
observed:  res tora t ion  of the amplitude of the cardiac  contract ions was ob-  
served in 75% of the experiments  in a period of 1 rain 18 see,  whereas the 
rhythm of contract ions  was re s to red  in 45% of the experiments  although the 
response  of  the hear t  to st imulation of the sympathetic nerve af ter  compensa-  
to ry  injection of AC did not differ significantly f rom the control.  
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