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Regional perfus ion produces  no changes in the pro te in  f rac t ions  of skele ta l  and hea r t  
musc les ,  but an e x t r a c o r p o r e a l  c i rcula t ion  is a s soc ia t ed  with some i nc r ea se  in the f r a c -  
tion of s a r c o p l a s m i c  prote ins  in hea r t  musc le  and a dec r ea se  in f rac t ion  T, the f rac t ion  
of " read i ly  soluble" myof ib r i l l a ry  p ro te ins .  

No complete investigation of the protein composition of cardiac and skeletal muscles during the pro- 
longed action of an artificial circulation has yet been described in the literature. 

In the work described below, all principal fractions of muscle proteins were studied during an arti- 
ficial circulation. 

EXPERIMENTAL METHOD 

In the experiments of series I the composition of skeletal muscle proteins fractions was studied in 
rabbits during regional perfusion of the hind limb. The Ballyuzek-Farshatov method of regional perfusion 
[2] and oxygenated donor's blood were used. An experimental heart-lung apparatus constructed by the 
Leningrad Branch of the All-Union Research Institute of Medical Instrumentation was used as the oxygenator- 
pump; the rate of perfusion was 25 ml/min and its duration 2 h. 

In the experiments of series II, protein fractions of the heart muscle were determined after regional 
perfusion of the head and heart of a recipient dog, with exclusion of the posterior part of the body from the 
circulatory system (the donor's circulation method). 

In the experiments of series ]If the effect of an extraeorporeal circulation on the composition of 
protein fractions of heart muscle was studied. The extracorporeal circulation was set up in the usual 
manner on dogs with the ISL-2 apparatus. The volume velocity of perfusion was kept at a constant level 
(i00 ml/kg, min). The experiments on dogs were carried out at the Department of Operative Surgery and 
Topographic Anatomy, S. M. Kirov Military Medical Academy. In the experiments of series II and III, the 

mean duration of perfusion was 2 h. 

The composition of the protein fractions was determined by the method of Ivanov et al. [3, 4], and the 
nitrogen content of each separate fraction was determined quantitatively per gram dry tissue. Skeletal 
muscles for fraetionation were excisedfrom the femoral group of muscles of the perfused limb, the sym- 
metrical muscle of the rabbit's unperfused limb acting as control. The composition of the protein fractions 
in the experiments of series II and Ill was determined in the papillary muscle and the outer layer of the 
left ventricle, parts of the myocardium characterized by different intensities of metabolism. Corresponding 

areas of myocardium from healthy dogs were used as control. 
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TABLE 1. Composit ion of P ro te in  F rac t ions  f r o m  Different  P a r t s  of Dog's  Lef t  
Vent r ic le  under Normal  Conditions and during Adequate E x t r a e o r p o r e a l  Circulat ion 
(in mg n i t rogen /g  dry  t i ssue)  

Outer  l a y e r  of le f t  ven t r i c l e  

F rac t ion  

Total  n i t rogen 
Nonprotein ni t rogen 
Pro te in  n i t rogen 
Ni t rogen of s a r c o -  

p l a smic  pro te ins  
Nitrogen of myof ib -  

r i l l a r y  p ro te ins  
Nitrogen of p ro te ins  of 

ac tomyos in  complex 
Nitrogen of pro te ins  

of f rac t ion  T 
Nit rogen of s t r o m a l  

pro te ins  
Total  n i t rogen of all 

f r ac t ions  

control  

125.3~2.7 
9.8~0.4 

115.4~:2,8 

35.4• 

43.6~0.9 

28.7~:0.5 

14.4• 

35.1• 

123.9 

experi- 
ment 

133.1• 
9 ~177 

123,3• 

43.5+2.6 

40.4+1.6 

28.4~:1.2 

11.6~:0.7 

39o1• 

132.8 

U 
).05 
).05 
).05 

).05 

).05 

> 0.05 

< 0,05 

> 0.05 

Papillary muscle of left 
ventricle 

control 

122.3• 
10o6• 

117.1• 

34,3• ~ 

42.5~:1ol 

28~ 

13.8~0.3 

33o4• 

120.8 

experi- 
ment 

134o7~:5 ~ 
9.6---1.0 

125 o1~:6o7 

44,1•176 

40.6~:1~ 

28.0---1.2 

12.1• 

39.7~:3,0 

134.0 

P 

> 0.05 
> 0.05 
> 0,05 

< 0,05 

> 0.05 

> 0.05 

< 0,05 

> 0.05 

EXPERIMENTAL RESULTS 

During regional  per fus ion  of the l imb under  adequate conditons for  2 h, no s ignif icant  changes were  
found in the total  p ro te in  content in the ske le ta l  musc le  of the rabbi t ,  o r  in the content of myof ib r i l l a ry ,  
s a r c o p l a s m i c ,  and s t r om a l  p ro te ins .  Only a sl ight  change in nonprotein n i t rogen was obse rved ,  i ts  content 
inc reas ing  in the pe r fused  musc le  (18.5=~0.7) compared  with the control (16o2• 

Regional  per fus ion  of the head and hea r t  of a r ec ip ien t  dog with blood f r o m  a donor ' s  dog by the 
c r o s s e d  c i rcula t ion method l ikewise  caused no s ta t i s t i ca l ly  s ignif icant  changes in the ni t rogen content of 
individual pro te in  f rac t ions  or  of total  prote in ,  or  in the total  ni t rogen content of all inves t iga ted  a r e a s  of 
the myoca rd ium of the exper imenta l  an imal  (papil lary musc le ,  outer  l a y e r  of the lef t  ven t r ic le ) .  The 
except ion was the nonprote in  ni t rogen f rac t ions  of the dog 's  lef t  ven t r i c le  which, as in the p rev ious  case ,  
was  sl ightly i n c r e a s e d  (11.2+0.3, com pa red  with the normal  9.8• This  p robab ly  indicates  some  inten-  
s i f icat ion of prote in  breakdown,  although the total  p ro te in  content was not substant ia l ly  di f ferent  f rom that 
in the control .  

A prolonged e x t r a c o r p o r e a l  c i rcula t ion had the m o s t  definite effect  on the composi t ion of p ro te in  
f rac t ions  of h e a r t  musc le .  Despite maintenance  of adequate conditions, pe r fus ion  of the animal  fo r  2 h led 
to changes in the content of s a r e o p l a s m i c  pro te ins  in d i f ferent  pa r t s  of the hea r t  musc l e .  The content of 
s a r e o p l a s m i e  pro te ins  in the outer  l a y e r  and pap i l l a ry  musc le  was higher  than in the control  (Table 1). 
The content  of the " r ead i ly  soluble"  f rac t ion  of myof ib r i l l a ry  pro te ins  was v e r y  sl ightIy reduced.  The 
sl ight  changes in the r emain ing  f rac t ions  ( increase  in total  n i t rogen,  pro te in  ni t rogen,  and ni t rogen of 
s t r oma l  prote ins)  were  not s t a t i s t i ca l ly  s ignif icant .  

These  r e su l t s  sugges t  that  the dec r ea se  in content  of blood prote ins  obse rved  by many  w o r k e r s  d u r -  
ing whole-body perfus ion  [1, 7, 8] is pa r t i a l ly  due to deposit ion of s e r u m  prote ins  in the musc le  t i s sue  
and internal  o rgans ,  leading to an i nc r ea s e  in the f rac t ion  of s a r e o m p l a s m i c  p ro t e ins .  The ve ry  sl ight 
d e c r e a s e  in content of f rac t ion  T of myof ib r i l l a ry  p ro te ins ,  which play the ro le  of r e s e r v e  p r e c u r s o r  p r o -  
teins [5, 6], obse rved  in these  expe r imen t s  during pro longed e x t r a c o r p o r e a l  c i rcula t ion,  may  pe rhaps  be 
connected with changes in p ro te in  b iosynthes is  under  unusual conditions of myoca rd ia l  function (absence 
of external  load, f ibr i l la t ion,  supply of blood whose b iochemica l  constants  undergo change during prolonged 
contact  be tween the blood and appara tus ,  to the myoca rd ium,  and so on). 
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It can thus be concluded from these investigations that regional perfusion, under adequate conditions, 
causes no change in the composition of protein fractions of the myocardium and skeletal muscles, whereas 
prolonged extracorporeal circulation is accompanied by an increase in the fraction of sarcoplasmic pro- 
teins, evidently through deposition of blood proteins (albumins) in the muscle tissue. 
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