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In expe r imen ta l  m y o c a r d i a l  infarc t ion the total  p ro te in  content in the intact  and damaged  regions  of the 
h e a r t  and in the ske le ta l  m u s c l e s  of dogs is c lose  to no rmal ,  but changes take p lace  in the i r  f rac t iona l  c o m -  
posi t ion.  The level  of soluble ( s a rcop la smic  and myof ib r i l l a ry )  p ro te ins  is lowered,  e spec ia l ly  that of 
ac tomyos in ,  while the content  of s t r o m a l  p ro te ins ,  including collagen, i n c r e a s e s .  In the zone of the infarc t  
these  changes a r e  s e v e r e  and i r r e v e r s i b l e ,  while in the intact  reg ion  of the h e a r t  and the ske le ta l  m u s c l e s  
they d i sappear  a f t e r  1-6 months .  

Exis t ing informat ion  [1, 4, 5-7] concerning m y o c a r d i a l  p ro te ins  in cases  of infarc t ion  is inadequate.  
The pro te ins  of intact  t i s sues  in m y o c a r d i a l  infarct ion have r ema ined  a lmos t  comple te ly  unstudied, although 
the poss ib i l i ty  of d i s tu rbances  of the i r  m e t a b o l i s m  in this condition cannot be ru led  out [3, 8]. The p r e s e n t  
invest igat ion was t he re fo re  c a r r i e d  out to study this p rob l em.  

EXPERIMENTAL METHOD 

After  high l igat ion of the descending b ranch  of the left  co rona ry  a r t e r y  in 70 dogs,  s ac r i f i ced  in groups 
of 9-14 an imals  a t  in te rva l s  of 1, 3, 5, 10, and 30 days and 6 months  a f te r  the opera t ion,  the reg ion  of the 
infarc t ,  the lef t  ven t r i c l e  outside the a r e a  supplied by the l igated blood v e s s e l  (intact zone of myoca rd ium)  
and the f e m o r a l  m us c l e s  were  invest igated.  T i s sues  f r o m  25 apparent ly  heal thy animals  were  used as the 
contro l .  Total  p ro te in  was de te rmined  by the Kjeldahl ' s  method,  the p ro te in  content of the s a r c o p l a s m ,  
myof ib r i l s ,  s t roma ,  and ac tomyos in  by He lande r ' s  method [10], collagen by the method of Spenser  and co-  
w o r k e r s  [11], and A T P a s e  act ivi ty  by Zubenko 's  method [2]. The r e su l t s  of the analyses  were  calcula ted pe r  
m o i s t  weight of t i s sues ,  for  no s ignif icant  change occu r r ed  in the i r  wa te r  content.  

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

Throughout the invest igat ion,  including the acute s tage of the p r o c e s s ,  the total  content of m y o c a r d i a l  
p ro te ins  r ema ined  close to no rma l ,  amounting to 90-93% of the initial  level  in the reg ion  of the in fa rc t  and 
95-97% in the intact  zone of the m y o c a r d i u m .  This was p robab ly  due to inhibition of p r o t e a s e s  and, p e r -  
haps ,  to the l a t e r  pe r iods  of act ivat ion of p ro te in  synthes is  [9]. 

In the zone of n e c r o s i s  cons iderable  changes took p lace  in the composi t ion of the p ro te in  f rac t ions ,  with 
an i nc r ea se  in the insoluble and d e c r e a s e  in the soluble f rac t ions ,  i .e . ,  myof ib r i l l a ry  and s a r c o p l a s m i c  p r o -  
teins (Table 1). The d e c r e a s e  in the la t te r  by 30-40% compared  with no rma l  in the acute s tage of the con-  
dition (P < 0.05) was evidently i r r e v e r s i b l e  in cha rac t e r ,  for  6 months l a t e r  the damaged  t i s sue  contained 
only about two- th i rds  of the init ial  content o f s a r c o p l a s m i c  p ro t e ins .  S imi lar  changes affected the content 
of m y o f i b r i l l a r y  p ro te ins ,  the d e c r e a s e  in this f rac t ion  being de te rmined  main ly  by toss  of ac tomyos in  
(Table 1). I t  is in te res t ing  to note that  the A T P a s e  act ivi ty  of the m y o c a r d i a m ,  no rma l ly  a lmos t  en t i re ly  
a s soc ia t ed  with ac tomyos in ,  fel l  during infarc t ion  by a l e s s e r  degree  than the level  of this prote in ,  poss ib ly  
on account  of ac t ivat ion of wa te r - so lub l e  A T P a s e .  

The d e c r e a s e  in content of soluble p ro te ins  in the region of the myoca rd ia l  in farc t  was accompanied  
by an i n c r e a s e  in the content of insoluble f rac t ions ,  r each ing  a m a x i m u m  af te r  5 days,  when it amounted to 
20-25% of n o r m a l  (P < 0.02-0.05), f r o m  the 10th day until  the end of the per iod  of observa t ion .  Between 1 
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and 6 months a f te r  c rea t ion  of the myocard ia l  infarct ,  when gross  sca r  changes had developed in the region 
supplied by the l igated a r t e ry ,  the inc rease  in s t roma l  pro te ins  was due to accumulation of collagen, the con- 
tent of which was twice normal  in this region (Table 1). In the ear ly  per iods ,  together  with a modera te  in-  
c r ea se  in collagen, a dec r ea se  in solubil i ty of some pro te ins  readi ly  ext rac table  under  normal  conditions 
probably occu r r ed .  

Biochemical  changes s imi l a r  in cha rac te r  to those in the region of the infarct ,  but less  s eve re  (Table 
2), also took place in the intact  region  of the h ea r t  of the exper imenta l  animals .  A modera te  inc rease  in the 
content of s t romal  pro te ins  occur red ,  without significant changes in the collagen content, but accompanied 
by a dec rease  in the content of sa rcop lasmic  and myof ib r i l l a ry  prote ins  and of actomyosin.  These changes 
mainly  d isappeared one month af te r  the beginning of the exper iment ,  and if they continued longer,  they were  
of sl ight s eve r i ty  (4- 10-15% of the initial values).  

Changes in the composit ion of the pro te in  f rac t ions  in myocard ia l  infarct ion were  also observed  in the 
skele ta l  musc les  of the exper imenta l  an imals .  F ro m  the 5th to the 30th days of the exper iment ,  the content 
of s t roma l  pro te ins  was inc reased  by 15-20%, this increase  being due only par t ia l ly  to an inc rease  in 
collagen, while the level  of sa rcop lasmic  and myof ib r i l l a ry  prote ins  fel l  by 15-20%. 

Of the soluble skele ta l  musc le  prote ins ,  actomyosin underwent  the mos t  prolonged change, for  its level  
fe l l  p r o g r e s s i v e l y  a f te r  the f i r s t  day to r each  69% of normal  a f te r  one month (-P < 0.02), and it had not com-  
p le te ly  r e c o v e r e d  even 6 months a f te r  the onset  of myocard ia l  infarct ion.  

Although the changes descr ibed  a re  small ,  they could be responsib le  for  the fami l ia r  functional im-  
pa i rmen t  of the skele ta l  musc les  in myocard ia l  infarct ion.  In addition, because  of the considerable  total  
mass  of the skeletal  musc les ,  even slight changes in their  chemical  p roper t i e s  a re  of considerable  impor -  
tance to the organism as a whole. 

tn exper imenta l  myocard ia l  infarct ion the composit ion of the pro te in  f rac t ions  thus undergoes  s imi l a r  
changes in the damaged and intact  regions of the h ea r t  and in the skeletal  musc le s .  These changes consist  
of a de c r e a se  in the level  of soluble,  functionally active sa rcop lasmic  and myof ib r i l l a ry  prote ins ,  especia l ly  
actomyosin,  and an equivalent inc rease  in the content of insoluble pro te ins ,  including collagen. These 
changes a re  slight in extent  in the zone of the infarct ,  and a r e  evidently i r r e v e r s i b l e ,  while in the intact r e -  
gion of the hea r t  and the skele ta l  musc les  they a re  modera te  in degree  and gradually d isappear .  
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