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Application of an ex t raord inary  st imulus,  such as e lec t r ica l  stimulation of the arch  of the aorta,  leads 
to a sharp decline In the eateeholamine (CA) concentrat ion in the hear t  muscle,  the basis for the development 
of dystrophic changes in the muscle [1]. A definite para l le l  also has been observed between exhaustion of exog- 
enous CA in the myocard tum and the decrease  in the concentrat ion of cyclic AMP, a secondary  messenger  in 
the real izat ion of most metabolic effects of CA [2]. Injection of L-dopa,  a p r e c u r s o r  of noradrenalin,  reduced 
the sever i ty  of the metabolic disturbances in the myocard lum and contributed to r ecove ry  of its normal  rune- 
tion [3 ]. 

It was decided to Investigate the cyclic AMP concentrat ion in the heart  muscle and blood p lasma after 
administrat ion of L-dopa.  

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

In experiments  on 36 mate rabbits weighing 3.0-3.3 kg dystrophic lesions in the myocardium were In- 
duced by e lec t r ica l  stimulation (5-10 V, 50 Hz, 10 reset)  of the arch  of the aorta  for 3 h as descr ibed in [1]. 
L-dopa  was injected as a 2% solution intraper i toneal ly  in a dose of 10 mg/kg  body weight four t imes in the 
course  of 48 h after  the end of stimulation. 

Blood samples were  taken in test  tubes wlth the addition of 0.5 M EDTA, pH 7.5; the samples were  
quickly centrifuged at 8,000 g for 10 rain; the p lasma was kept in flasks at -20~ 
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Fig. 1. Cyclic AMP concentrat ion in hear t  muscle  
(A) and blood p lasma  (B) of rabbits following e lec -  
t r ica l  stimulation of arch of aor ta  (M • m). 1) In- 
tact  rabbits (control); 2) af ter  e lec t r ica l  s t imula-  
tion for  15 mln; 3) af ter  e lec t r ica l  st imulation for 
3 h; 4) 48 h after  end of e lec t r ica l  stimulation; 5) 
48 h after  end of e lec t r ica l  stimulation with injec-  
tion of L-dopa.  
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The rabbi t s  we re  kil led by injection of a i r  into the au r i cu la r  vein.  The hear t  was removed  and quickly 
f rozen  in liquid ni t rogen (in all  the expe r imen t s  the apex and p a r t  of the left ven t r ic le  were  used). Cyclic AMP 
was ex t rac ted  with 0.6 N pe rch lo r t c  acid; a f te r  eentr i fugat ion of the homogenate  at 8,000g for  20 rain, some 
of the supernatant  was neu t ra l i zed  with c rys ta l l ine  K2CO 3. 

The cycl ic  AMP concentra t ion was de te rmined  in the neut ra l ized  supernatant  and blood p l a s m a  by com-  
pet i t ive  binding with prote in ,  using kits  of reagen ts  (" A m e r s h a m " )  [4]. 

E X P E R I M E N T A L  RESULTS 

The cycl ic  AMP level  in the blood p l a s m a  and hear t  musc le  in the control  group was 18.0 �9 0.8 p m o l e s / m l  
and 1570 • 120 p m o l e s / g  r e spec t ive ly .  

It  will  be c l ea r  f rom Fig. 1 that the cycl ic  AMP concentra t ion in the dystrophic  myoca rd ium was con-  
s ide rab ly  reduced com pared  with the control  immedia t e ly  a f t e r  e l ec t r i ca l  s t imulat ion,  and by an even g r e a t e r  
degree  48 h a f t e r  the end of s t imulat ion (P < 0.05). In the rabbi t s  recelvL~g L-dopa,  no dec r ea se  in the cyclic 
AMP level  was found. The p l a s m a  cycl ic  AMP concentra t ion was i nc rea sed  by 50% af te r  e l ec t r i ca l  s t imula -  
tion for  15 min (P < 0.05); by the end of s t imulat ion the init ial  level  was p rac t i ca l l y  r e s to red ,  and af ter  48 h 
it was  s ignif icant ly  reduced.  Inject ion of L-dopa  p reven ted  the dec rea se  in the p l a s m a  cycl ic  AMP concen t ra -  
tion. In r e sponse  to ex t r ao rd i na ry  s t imulat ion of the aor t ic  ref lexogenic  zone, injection of L-dopa  thus con-  
t r ibuted  toward  normal iza t ion  of the cycl ic  AMP concentra t ion  both in the  hear t  musc le  and in the blood p l a s m a .  
It can be ten ta t ive ly  suggested that this was due to the abil i ty of L-dopa  to become  involved in CA biosynthes is  
and, by acting on adenylate  cyc lase ,  to s t imula te  cycl ic  AMP synthes is .  

The pos i t ive  effect  of L-dopa  in neurogenic  injury to the m y o c a r d i u m  caused by application of an e x t r a o r -  
d inary  s t imulus  to the ref lexogenic  zone of the a rch  of the aor ta  opens up f r e sh  p r o s p e c t s  for  the use of 
this substance  in the p h a r m a c o t h e r a p y  of ca rd iovascu l a r  pathology of neurogenic  or igin.  
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