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The excess  of catecholamines l iberated in the hear t  f rom sympathetic nerve endings and reaching it 
f rom the blood s t r eam plays an important  role in the development of lesions of the hear t  muscle  [10, 12, 21]. 

In experimental  conditions lesions of the hear t  muscle f rom an excess  of eatecholamines are  p r o -  
duced in the fo rm of "adrenalin myocard i t i s"  [4]. The metabol ism in this state has been extensively in-  
vestigated by workers  in the labora tory  directed by S. E. Severin, who have shown that in experimental  
myocardi t is  glycolytic [9] and oxidative [4] phosphorylation are disturbed in the myocardium,  as a resu l t  
of which the content of h igh-energy compounds is reduced [11]. A decrease  in the content of contract i le  
myofibr i l lary  proteins of the myocard ium per  unit mass  of heart  muscle [2] and a decrease  in the adeno-  
sinetr iphosphatase (ATPase) activity of myosin [8] have also been demonstrated.  However, no attempt has 
been made to investigate the effect of an excess  of catecholamines in the body of metabol ism of the ca te -  
eholamines themselves  in the hear t  muscle and the relat ionship between the lowering of the ATPase  ac -  
t ivity of the myocard ium and the degree of injury to the myocardia l  t issue.  Yet it is probable that the d i s -  
turbance of catecholamine metabol ism in the myocard ium and the decrease  in ATPase  activi ty of the myo-  
sin ar is ing under the influence of an acute increase  in the content of catecholamines in the body may play 
an important  role in the dis turbances of the contract i le  function of the myocard ium found previously by 
the authors [1]. 

In the present  investigation the content of catecholamines and the ATPase  activi ty of the hear t  muscle 
were  studied in the presence  of lesions caused by adminis t rat ion of theophylline and adrenalin.  

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

Lesions of the hear t  muscle by an excess  of catecholamines were produced in rabbits  weighing 2.0- 
2.5 kg by the intravenous injection of theophylline (1%; 2 ml/kg) and adrenalin hydrochlor ide (0.2 ml of a 
1:1000 solution). Experiments  were ca r r i ed  out on 27 animals .  The test  object was the myocard ium of the 
left ventricle.  

The content of catecholamines and of their  biological p r ecu r so r s  was determined in 6 experimental  
and 6 control  (intact) rabbits .  The content of catecholamines in the myocardia l  t issue of the exper imental  
animals was determined on the 4th day after  repeated injection of theophylline and adrenalin.  The repeated 
injection was given 1 month af ter  the f i rs t .  Adrenalin, noradrenalin,  and their  p r e c u r s o r s  were determined 
in the myocardia l  t issue by the f luorometr ic  method of l~. Sh. Matlina and T. B. Rakhmanova, based on the 
method descr ibed by t~. Sh. Matlina, Z. M. Kiseleva, and I. t~. Sofieva [6 ]. 

The ATPase  activity was investigated in three se r ies  of experiments  on 15 animals (5 rabbits  in each 
ser ies) .  The animals of se r i e s  I were  intact and acted as controls ,  in those of se r ies  ]I the ATPase  activi ty 
was determined on the 4th day after  a single injection of theophylline and adrenalin, and in those of se r i e s  
III it was determined on the 4th day after  the second injection of the same substances.  Actomyosin  was i so -  
lated by I. I. IvanovTs method [5]. The ATPase  activi ty of the myocard ium of the left ventr icle  was 
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TABLE 1. Concentration of Catecholamines and Their  Biological 
P r e c u r s o r s  in Experimental  Myocardit is  (in ~g/g F resh  Tissue) 

Substance Experiment Control Difference P 

Adrenalin 
Noradrenalin 
Dopamine 
DOPA 

0,022+0,0051 
0,18_+0,033 
2,7+0,83 
0 

0,065_+0,0079 
0,88_+0,15 
7,2_+ 1,02 

0,35• 

0,043_+0,0095 
0,70_+0,154 
4,5_+ 1,31 

<0,001 
<0,001 
<0,01 

TABLE 2. ATPase  Activity of Myocardial  Tissue and Actomyosin 
in Experimental  Myocardit is  (in mg Phosphorus /g  F resh  T i s s u e /  
10 mill) 

Experimental 
conditions expt. 

Single injection of 18,7_+2,2 
thgophylline and i 
adrenalin I 

Repeated injection of/16,7_+ 1,1 
tt/eophylline and / 
adrenalin / 

Ti~ue 

control 

23,3_+ 1,1 

23,3_+1,1 

d if f. 

4,6 

6,6 

expt. Actomyosln 
p control diff. 

<0,1 1,2_+0,07 1,6_+_0,1 0,4 

<0,01 1,0__+_0,11 1,6_+0,1 0,6 

<0,01 

<0,01 

investigated by the method of P. M. Zubenko and co -worke r s  [3], the inorganic phosphorus formed as a r e -  
sult of hydrolysis  of ATP being determined by Lowry ' s  method [17]. 

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

The resul ts  of determinat ion of the content of oatecholamines and their  p r ecu r so r s  in the myocard -  
ium of the left ventr icle  in experimental  myocardi t is  are  given in Table 1. They show that the adrenalin 
content in the myocard ium of the experimental  animals  fell by 67%, the noradrenaHn content by 80%, and 
the dopamine content by 63% compared with the level of these compounds in the controls ;  pract ical ly  no 
DOPA could be detected (0.016 ~g/g  was found in one case only). The resul ts  demonstrate  that when le-  
sions of the hear t  are caused by administrat ion of massive doses of catecholamines and theophylline to 
animals,  the content both of the adrenergic  mediators  and of their  p r ecu r so r s  is reduced. 

A s imi lar  decrease  in the content of catecholamines and their  p r e c u r s o r s  is also observed after  s y m -  
pathetic denervation of the hear t  [13, 18, 19], and sympathetic denervation is known to depress  adsorption 
of catecholamines by the t issues  [15]. It may, therefore,  be supposed that the decrease  in the content of 
catecholamines and of their  p r e c u r s o r s  in the myocardia l  t issue in these  experimental  conditions is the r e -  
sult of weakening of the influence of the sympathetic nervous sys tem on the hear t  and of disturbance of the 
adsorption of catecholamines f rom the blood. The results  also show that the larges t  fall occur red  in the 
case  of DOPA, of which absolutely none was found in the myocardia l  t issue.  This suggests  that another 
cause of the decrease  in the content of catecholamines in the myocardium is a disturbance of synthesis  at 
the t y r o s i n e - D O P A  stage.  However, this hypothesis requires  experimental  verification and clarif icat ion 
of the extent to which the changes descr ibed are  dependent on adrenalin and the extent to which they are  
dependent on theophylline. 

Data in the l i te ra ture  show that a decrease  in the catecholamine content, developing after  sympathe-  
tic denervation [13, 18, 19] and adminis t rat ion of reserpine  [20] is accompnaied by a disturbance of oxida- 
tive phosphorylation, glyeogenolysis,  and other energy- fo rming  p rocesses  [16 ], and this, in turn, becomes 
one of the causes  of the decrease  in the contract i le  function of the myoeardium, which we also have ob- 
served [1]. 

The resul ts  of determination of the ATPase  activity of the myocardia l  t issue and of actomyosin are  
given in Table 2. They show that af ter  a single injection of theophylline and adrenalin the ATPase  activity 
of the myocardia l  t issue fell by 20%, compared with 28% for  that of actomyosin,  while af ter  repeated injec-  
tion of the same substances the ATPase  activity of the myocardia l  t issue fell by 29% and that of actomyosin 
by 38% compared with the ATPase  activity of the control animals.  
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The re su l t s  obtained demons t r a t e  that a f te r  r epea ted  injection of theophylline and adrenal in  the 
lowered A T P a s e  act ivi ty  of both the myocard ia l  t i s sue  and of ac tomyos in  fell  s t i l l  fu r the r .  

The fall  in A T P a s e  act ivi ty  is  perhaps  dependent on the d e c r e a s e  in the concentra t ion  of ac tomyos in  
in the m y o c a r d i u m  obse rved  in expe r imen ta l  myocard i t i s  [2]; the poss ib i l i ty  that  the A T P a s e  ac t iv i ty  of 
myos in  i t se l f  is lowered l ikewise  cannot be ruled out. In any case  it  is  evident that  the A T P a s e  ac t iv i ty  
of the m y o c a r d i u m  is  lowered in exper imen ta l  myoca rd i t i s  by approx imate ly  the s a m e  degree  as  c o n t r a c -  
tile function of the hear t  musc le  in this s tate  [1]. In fact ,  a f t e r  a single inject ion of theophylline and ad ren -  
al in the cont rac t i le  function of the myoca rd ia l  t i s sue  fa l ls  by 20% and the ATPase  act ivi ty  of ac tomyos in  
by 25%, whereas  a f t e r  the repea ted  injection of the s a m e  substances  the contract i le  function of the hea r t  
musc le  falls  by 40% and the ATP as e  act ivi ty  of ac tomyos in  by 38%. 

Accordingly it s e e m s  ve ry  probable  that the fall in ATPase  act ivi ty  is one of the fac to r s  playing a 
role  in the d is turbance of the cont rac t i le  function of the myoca rd ium in exper imenta l  myocard i t i s .  

The p rob lem of the in terdependence of the d is turbance  of ca techolamine  me tabo l i sm  and the fal l  in 
the ATPase  ac t iv i ty  of ac tomyos in  in the h e a r t  musc le  in exper imenta l  myocard i t i s  r equ i r e s  fu r the r  i nves -  
tigation. Data obtained by F. Z. Meerson  and c o - w o r k e r s  [7], indicating that in the s tage of gradual  ex h au s -  
tion and p r o g r e s s i v e  e a r d i o s c l e r o s i s  a s soc ia ted  with compensa to ry  hyperfunct ion of the hear t  the fall  in 
the content of ea techolamines  in the myoca rd ium co r r e sponds  to the d e c r e a s e  of  A T P a s e  act ivi ty  of myos in  
and of the cont rac t i le  function of the hea r t  muscle ,  make  such an in te r re la t ionsh ip  highly probable .  
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