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Incorpora t ion  of  methionine-S 3s into p ro te ins  of the f ibr i l la t ing dog ' s  hea r t  per fused  with a 
donor ' s  c i rcula t ion,  was inves t igated,  During e l ec t r i ca l ly  induced f ibr i l la t ion and with an 
adequate oxygen supply the incorpora t ion  of methionine-S 35 into cont rac t i le  p ro te ins  of both 
ven t r i c l e s  of  the hea r t  i nc reased  by 50-55%. In the case  of f ibr i l la t ion following prolonged 
anoxia, incorpora t ion  of methionine-S 35 was reduced into a t r ia l  p ro te ins  (by 40-60%) and also 
into the s a r c o p l a s m i c  (by 36-53%) and cont rac t i l e  (by 18-30%) pro te ins  of both ven t r i c l e s .  

KEY WGRDS: isolated heart ;  p ro te in  b iosyn thes i s ;  perfusion;  f ibr i l la t ion.  

Ven t r i cu l a r  f ibri l lat ion f requent ly  a r i s e s  during ca rd iac  hypoxia, hypothermia ,  e l ec t r i c  shock ,  and so 
on. In opera t ions  on the open hea r t  with an a r t i f i c ia l  c i rcula t ion ven t r i cu l a r  f ibr i l la t ion may be  specia l ly  
induced by weak e lec t r i c  d i scha rges  so  that manipulat ions can be  ca r r i ed  out on the "quiet" hea r t  [9]. P r o -  
longed f ibr i l la t ion frequently a r i s e s  also during keeping of the isolated hea r t  and i t s  t ransplanta t ion .  In-  
ves t iga t ions  of me tabo l i sm  in the f ibr i l la t ing  hea r t  have dealt  mainly  with energy  me tabo l i sm.  

In this invest igat ion the b iosyn thes i s  of cont rac t i l e  and s a r c o p l a s m i c  p ro te ins  of the isolated dog ' s  
hea r t  were  studied during ar t i f ic ia l ly  induced f ibr i l la t ion with an adequate oxygen supply and during spon- 
taneous f ibr i l la t ion a r i s ing  a f t e r  prolonged anoxia. 

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

Coronary  per fus ion  of the isolated dog ' s  hea r t  was ca r r i ed  out as desc r ibed  prev ious ly  [1]. In the 
expe r imen t s  of s e r i e s  I pro te in  b iosynthes i s  was invest igated in the no rma l ly  contract ing i so la ted  hea r t  
pe r fused  f rom a donor .  Throughout  the exper iment  the hear t  was kept in the c h a m b e r  of a u l t r a t h e r m o s t a t  
at 38~ with adequate oxygenation and it contracted in the sinus rhythm (100-120 b e a t s / m i n ) .  In the exper i -  
ments  of s e r i e s  II f ibr i l la t ion of the hear t  was induced under exact ly  the same  conditions (al ternat ing cu r -  
rent ,  vol tage 12 V). in the expe r imen t s  of s e r i e s  III the hea r t  was removed  f rom the animal  and placed 
fo r  60 min in the chamber  of an u l t r a t h e r m o s t a t  at 38~ without perfus ion ,  a f t e r  which i t  was connected to 
the c i rcula t ion  of a donor dog. 

Active f ibr i l la t ion began 0.5-1.5 min a f t e r  the beginning of per fus ion  and it las ted throughout the 
exper iment .  In all  exper imen t s  the durat ion of per fus ion  was 1 h. 

At the beginning of perfusion a solution of methionine-S 35 (specific act ivi ty 200-300 pCi/mg) was in- 
jec ted  into the sys t ema t i c  c i rcula t ion of the donor  dog in a dose  of 35,000-40,000 c o u n t s / m i n / g  body weight. 
At the end of perfus ion,  contract i le  [3] and s a r c o p l a s m i c  [2] p ro te ins  were  i so la ted  f rom all p a r t s  of the 
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TABLE 1. Incorporat ion of Methionine-S 3s into Myocardial  P ro te ins  of Donor ' s  and 
Per fused  Hear ts  (in coun t s /min /mg protein) 

Test object 

Donor's heart 
Perfused heart: 

normal contractions 
P 

artifically induced fibrillation 
P 

fibrillation after anoxia 
P 

Left 
atrium 

total 
protein 

607 

657___ 36,62 
>0,2 

565_ + 45,55 
>0,2 

376-+ 35,08 
<O,O01 

Left ventricle Right 
atrium 

total 
protein 

560 

611_+_66,9I 
>0,2 

Right ventricle 

sarco- 
plasmic 
proteins 

560 

648• 47,57 
>0,05 

satco- contractile plasmic proteins proteins 

554 573 

520_+ 117,57 536+-46,59 
>0,5 �9 >0,2 

671• 105,72 898• 
>0,2 <0,01 

260__. 43,39 402• 22,89 
<0201 <0,001 

640--- 126,99 
>0,5 

227----- 12,75 
<0201 

656• 74,09 
>0,2 

359• 
<O,Ol 

contractile 
proteins 

508 

5994-41,67 
>0,05 

7532 37,55 
<:0,001 

4182 26,73 
<:0,01 

Note. Here  and in Table 2 c r i t e r i a  of significance of d i f ferences  between donor ' s  
and perfused hear ts  are  shown. 

TABLE 2. Concentration of F ree  Methionine-S 3s in Different Pa r t s  of Myocardia 
of Donor ' s  and Per fused  Hear ts  (in counts / rain/2 mg wet weight of tissue) 

Test object Left atrium Left ventricle Right atrium Right ventricle 

518 489 568 504 Donor's heart 
Perfused heart: 

normal contractions 
P 

artificially induced fibrillation 
P 

fibrillation after annxia 
P 

530• 5,88 
>0,1 

514__. 29,52 
>0,5 

4O9• 43,09 
~0,05 

558• 25,59 
>o ,05 

514~ 36,21 
>0,5 

509--.* 34,46 
> 0 , 5  

631• 21,25 
>0,05 

548• 45,42 
>0,5 

456• 43,65 
> o  ,05 

584• 
>0,2 

488_ + _ 19,62 
>0,2 

464_. 39,99 
>0,2 

isolated hear t  and the donor ' s  hear t  and their  radioactivity was determined.  Nonprotein radioactivi ty also 
was determined in all pa r t s  of the hear t .  

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

It will be  c lear  f rom the ' resu l t s  in Table 1 that the incorporat ion of methionine-S 35 into myocardial  
proteins  during perfusion of the normal ly  contract ing isolated hear t  with adequate oxygenation was vir tual ly  
the s a m e  as into the myocardia l  prote ins  of the donor dogs During art if icial ly induced fibrillation of the 
perfused isolated hear t  incorporat ion of methionine-S 35 was increased into the contract i le  prote ins  of the 
left (by 56.7%) and right (by 48.2%) vent r ic les .  During spontaneous fibrillation of the perfused hear t  after  
a period of anoxia, much less  methionine-S 35 was incorporated into proteins  of all par t s  of the myocard ium 
than into the corresponding pro te ins  of the hear t  of the donor dog. The inhibition of incorporat ion of 
methionine-S 35 into the contract i le  proteins  of the vent r ic les  was less marked in this case than into other 
myocard ia l  prote ins .  

It will  be c lea r  f rom Table  2 that, r egard less  of the state of the perfused hear t ,  the level of free 
methionine-S 35 in all i ts pa r t s  was the same as in the hear t  of the donor dog. Since it is reasonable to con- 
s ider  that in the early stages after  administrat ion of the labeled amino acid the level of nonprotein radio-  
activity in the organ reflected the intensity of entry of the label into it, these resul ts  indicate that the changes 
in methionine-S 3s incorporat ion into prote ins  of the fibril lating hear t  were  due to changes in the ability of 
the myocard ium to synthesize protein ra ther  than to a dis turbance of permeabi l i ty  of the cell membranes .  

Activation of p r o c e s s e s  of protein synthesis in the fract ion of myocardia l  contract i le  proteins during 
art if icial  f ibri l lat ion of the hear t  may perhaps be explained to some degree  by the higher oxygen demand of 
the fibril lating hear t  [4-9]. The sharp inhibition of protein biosynthesis  in the fibrillating hear t  when p e r -  
fused after  a period of anoxia, however ,  was in all probabili ty due not to the fibrillation itself,  but to d i s -  
turbance of  the metabol ism of the myocard ium during the period of anoxia, which was not fully res to red  to 
normal  during the subsequent oxygenation. 
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When oxygenation is adequate, fibrillation of the heart by itself thus does not inhibit the biosynthesis 
of sarcoplasmic and contractile proteins. 
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