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The acetylcholine concentration in the atrial tissues of trained rats is indistinguishable 

from its concentration in untrained animals. 

The object of this investigation was to study the relat ionship between the b radycard ia  cha rac te r i s -  
t ically found in the trained individual and changes in vagal tone. The changes in tone were judged by inves-  
tigating the acetylcholine (AC) concentrat ion in the a t r ia l  t issues of the trained and untrained animals .  

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

Experiments  were ca r r i ed  out on albino ra ts .  Starting f rom the age of 3 months,  14 animals were 
trained to swim for 7 months.  Seventeen animals  of the same age and kept on the same diet were kept in 
the same room as the experimental  animals during these periods but were not subjected to physical  exer -  
tion and acted as the control .  The hear t  ra te  of the ra ts  at  r e s t  was determined f rom the ECG. The ani- 
mals were then decapitated, the thorax opened, and the hea r t  was removed and placed in Ringer ' s  solution 
containing eser ine in a concentrat ion of 1 . 1 0  -~ g /ml .  The blood was r insed out, all remains  of the vesse ls  
and fatty t issue were removed,  and the a t r ia  were separated f rom the ventr ic les .  AC was extracted by 
Rotschuh's  method [8] and determined quantitatively by the biological tes t  [3] in Khamitev 's  modification 
[1]. The morphinized and eser in ized f rog ' s  lung was used as the tes t  object. Standard solutions of AC in 
concentrat ion of 2 . 1 0  -8 and 2 �9 10 -7 g /ml  and extracts  obtained f rom two trained and two untrained ra ts  
were tested on each preparat ion.  Next, a cal ibrat ion graph was plotted for each preparat ion,  with the AC 
concentrat ion plotted along the absc i ssa  in/~g/g0.1 pg  = 1 cm) and the upward displacement  of the lever  in 
mi l l imeters  along the ordinate (scale 1 :10) .  Considering that the tissue was diluted 40 t imes during ex- 
tract ion,  the f i r s t  of the standard solutions (2 �9 10 -8) corresponded to an AC concentrat ion of 0.8 # g / g t i s s u e  
and the second to an AC concentrat ion of 8.0 #g /g .  The AC concentrat ion in the tes t  t i ssue  was found f rom 
the upward displacement  of the lever  in response  to injections of the extract  on the graph. 

EXPERIMENTAL RESULTS 

The heart rate of the untrained rats averaged 444.0 • 16.7 and in the trained rats 338.0 • 10.4 beats/ 
rain (P < 0.001). However, no significant change took place in the AC concentration in the atrial tissues 
under these conditions: in the untrained rats its mean value was 5.13 :~ 0.63 pg/g, and in the trained rats 
4.25 • 0.77 p g / g  (P > 0o5). 

To assess  the functional significance of these resu l t s ,  the view held by most  invest igators  was 
adopted, namely that under the influence of parasympathet ic  influences AC is l iberated f rom nerve endings 
in the effector  organ, including the heart ,  and that the quantity of AC thus l iberated depends on the strength 
and frequency of the flow of impulses [9], i.e.,  it is proport ional  to the intensity of the parasympathet ic  
nervous influences on the heart .  It must  be pointed out, admittedly, that there is considerable evidence 
[2, 6, 7, 10] to show that the presence of AC in the hear t  is connected not only with its l iberation under the 
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influence of nervous  impulses  t ravel l ing  along the vagus ne rve s ,  but a lso  to some extent to its d i rec t  syn- 
thes is  in lhe myoca rd ium.  However ,  despi te  this fact ,  the AC concentra t ion in pa r t i cu la r  S t ruc tures  of the 
h e a r t  evidently r e f l ec t s  the level  of vagal  chol inergic  influences on the functions p e r f o r m e d  by these s t r u c -  
tu res  of the hea r t  for  the "nonnervous" AC fract ion,  as some inves t iga tors  bel ieve [11, 12], is a fac tor  
which is addit ional  to the ac t iv i ty  and effect  of the AC l ibera ted  by the vagus nerve  endings.  In pa r t i cu l a r ,  
the AC concentra t ion  in the a t r i a l  t i s sues  can be used as  a c r i t e r ion  to evaluate  the level  of vagal  cholin- 
e rg i c  influences on the hea r t  r a t e  [4, 5]. 

If  these  views a re  accepted,  the r e su l t s  obtained in the investigation descr ibed  above indicate that the 
b r a d y c a r d i a  cha r ac t e r i s t i c a l l y  found in the t r a ined  o rgan i sm is not due to an inc rease  in vagal  tone. 
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