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Myoglobin is one of the principal fac tors  in the complex sys tem supplying the hear t  with oxygen. 
This is because it possesses  a number  of important  proper t ies :  it has an ext remely  high affinity for oxy- 
gen, it can combine with oxygen and liberate it quickly at a comparat ively low part ial  p ressure ,  and it is 
present  in hear t  muscle in a high concentration.  The distinctive propert ies  of myoglobin determine its 
role in the hear t  muscle as an oxygen rese rve ,  maintaining an adequate rate and intensity of oxidative p ro -  
cesses  in the period of contract ion of the heart  [2, 8]. The role of myoglobin in the hear t  muscle is thus 
ext remely  important,  and this accounts for the in teres t  shown in its study. 

In the present  investigation the myoglobin content in the hear t  of normal  animals was studied. Its 
content was determined in animals of different ages,  and in different subdivisions and areas  of the heart  
muscle .  The effect of experimental  a the rosc le ros i s  and of an acute disturbance of the coronary  blood flow 
on the content of this chromoprote in  was also investigated. 

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

Experiments  were  ca r r i ed  out on albino rats  of three age groups (under 1 month, 8-12 months, and 
24-36 months) and on mongre l  dogs weighing 12-16 kg. Experimental  myocardial  infarction was produced 
in the dogs by ligation of the descending branch of the left coronary  a r t e ry  (86 animals).  At different t imes 
after  the operat ion (2-5 and 10-12 h, 1, 3, 5, 10, and 30 days) the region of the infarct  and a remote  area,  
designated the intact zone of the hear t  (usually an a rea  in the poster ior  wall of the left ventricle),  were in-  
vestigated. Experimental  a therose le ros i s  was produced in seven dogs by the S te iner -Kendal l  principle, 
by the combined administrat ion of cholesterol  and methylthiouracil  for 9-15 months [4]. Myoglobin was 
determined spect rophotometr ica l ly  by BjSrck 's  method [5]. 

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

The myoglobin content in the hear t  muscle of the rats  in the f i rs t  month of life was 0.46• g 70. 
The highest content was found in the hear t  of middle-aged rats  (1.26• g %). A significant fall in the 
myogiobin content was observed in the myocardium of the old animals (0.96• g70), evidently one of the 
causes of the decrease  in intensity of t issue resp i ra t ion  observed in old age. 

Investigation of the topography of the metabolic p rocesses  in the hear t  is of great  importance to our 
understanding of the link between the functions of the various parts  of the hear t  and its metabolism. The 
highest myoglobin content was discovered in the left ventricle (1.42• g%), which per forms  the most  
work. It is charac te r i s t i c  that the highest intensity of oxidative metabol ism is found in the left ventricle 
[3]. The myoglobin content in the right ventricle (1.03• g%) was lower than in the left, but higher 
than in the a t r ia  (0.46• g70 in the left and 0.81=L0.09 g%). Moreover,  in the same subdivision of thehea r t  
(the left ventricle),  differences in the myoglobin content were found in different a reas  and levels.  

There  is wide discuss ion at the present  t ime of the problem of the blood supply to the various divi-  
sions of the hear t  at the moment of systole and diastole. Many authors state that the inner layers  of the 
myocardium are less well supplied with blood at the moment of systole than the more  superficial  layers  
[6, 7]. The resul ts  of the experiments  now descr ibed show that the myoglobin content is in fact higher 
(1.66• g%) in the inner layer  (next to the endocardium). The myoglobin content in the outer  layer  is 
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TABLE 1. Myoglobin Content 
in the Hear t  (M+m) at  Var ious  
T i m e s  dur ing  Development  
of Expe r imen ta l  Myocard ia l  
Infarc t ion  in Dogs (in g/100 g 
Dry  Tissue)  

Duration of Zone of Intact 
infarct infarct zone 

From 2-5 h 
I0--12 h 
1 day 
2 days 
3 
5 

10 ~, 
30 ~ 

0,81 -+0,12 
0,71 -+0,13 
0,57_+0,05 
0,53-+0,10 
0,37-+0,08 
0,60• 
0,64_+0,12 
0,99-+0,09 

1,12+0,23 
1,20_+0,17 
1,18___0,11 
1,23+__0,13 
0,90--+0,11 
1,15-+0,14 
1,41 _+0,82 
! ,05_+1,07 

Normal 1,42-+0,09 

TABLE 2. Myoglobin Content in the Hear t  
and Some Biochemica l  Ind ices  of the Blood 
Serum in Dogs with E x p e r i m e n t a l  
A t h e r o s c l e r o s i s  

Experi- 
mental 
dogs 

V'yunok 
Pleat 
Ral'f 
Seryi 
Pluton 
Tsygan 
Pegas 

Normal 

Myoglo- Serum 

heartbin in the] chole s ( i n  . - lecithin liproproteins (in 
%of total content) 

I~ I l g / 1 0 0  g i teroi. (in mg 
hrv tissue)l(m mg % %) I ~ t~ 

0,77 
0,56 
0,84 
0,62 
0,88 
1,10 
0,60 

1,42 

1250 
1376 
520 

1000 
2296 
576 

1904 

155 

502 
620 
452 

1350 
515 
625 
707 

187 

4,1 95,9 
9,9 90,1 

12,8 87,2 
,5 97,5 

100 
16,6 83,4 
18,0 82,0 

76 24 

1.2• g%. Evident ly,  the h igher  myoglobin leve l  in the inner  l a y e r s  of the left  ven t r i c l e  i s  a spec ia l  
mechan i sm of adapta t ion  to the condit ions of blood supply de t e rmined  by the c a r d i a c  ac t iv i ty .  

The impor t an t  ro le  of myoglobin i s  a l so  seen  in chronic  anoxia,  for  example  when the p a r t i a l  p r e s -  
su re  of oxygen is  lowered,  and this is  accompanied  by a marked  i n c r e a s e  in the myoglobin  concen t ra t ion  in 
the h e a r t  [1]. However,  no f igu res  a r e  ava i lab le  for  the quanti ta t ive changes in the myoglobin c o n c e n t r a -  
t ion in acute  anoxia.  

Expe r imen t s  were  c a r r i e d  out to s tudy the effect  of l igat ion of the lef t  c o r o n a r y  a r t e r y  on the myo-  
globin content at  va r ious  t i m e s  dur ing  the development  of m yoc a r d i a l  in farc t ion .  As the r e s u l t s  given in 
Table  1 show, 2-5 h a f te r  the development  of acute i s c h e m i a  of the myoca rd ium the myoglobin content  be -  
gan to fal l  in the zone of the infarc t .  The lowest  myoglobin content in the m yoe a r d i um  was found a f t e r  
3 days ,  when it had fa l len  to o n e - q u a r t e r  of i t s  n o r m a l  value.  On the 5th-10th day the myoglobin leve l  was 
s t i l l  def in i te ly  low. Th i r ty  days  a f te r  product ion  of m yoc a r d i a l  in fa rc t ion  the no rma l  myoglobin concen-  
t r a t ion  in the hea r t  musc le  s t i l l  had not been  r e s t o r e d ,  demons t r a t i ng  the s t ab i l i t y  of the changes  tak ing  
place .  In the intact  zone of the h e a r t  the myoglobin content was within the lower  l imi t  of n o r m a l  a l m o s t  
throughout the pe r iod  of obse rva t ion ,  except  on the 3rd and 30th days ,  when it was lowered  by a s t a t i s t i -  
ca l ly  s ignif icant  amount.  

The myoglobin content a l so  was  inves t iga ted  in the h e a r t s  of 7 dogs with e x p e r i m e n t a l  a t h e r o s e l e r o -  
s i s  at  the height of development  of the les ion,  as  r e f l e c t e d  by the c h a r a c t e r i s t i c  blood changes:  h y p e r c h o l -  
e s t e r e m i a ,  phosphol ip idemia ,  an i n c r e a s e  in the f l - l i pop ro t e in  f rac t ion ,  etc.  

It is  c l e a r  f rom Table  2 that  the degree  of lower ing  of the myoglobin content in the individual  an i -  
ma l s  var ied ,  but not to the same  extent  as  in m y o c a r d i a l  infarc t ion .  

The va r i a t ion  in the c h a r a c t e r  of the changes in the myoglobin content in the h e a r t - f r o m  a c o n s i d e r -  
able i n c r e a s e  in chronic  anoxia  to a sharp  d e c r e a s e  in m yoc a r d i a l  in fa rc t ion  and an app rec i ab l e  d e c r e a s e  
in expe r imen ta l  a t h e r o s c l e r o s i s - i s  evident ly  de t e r m i ne d  by the degree  and the r a t e  of development  of the 
t i s sue  anoxia and the s t r u c t u r a l  changes taking place in the t i s s u e s .  In turn,  the changes in the myoglobin  
content may  exe r t  an effect  on the course  of oxidat ive p r o c e s s e s  in the m yoc a r d i um  in these  condi t ions .  
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