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In the ea r ly  pos tna ta l  per iod  before  assumpt ion  of the standing pos ture ,  myoglobin (MHb) is  found only 
in the myoeard ium,  and is  e i ther  absent  f r o m  the skele ta l  m u s c l e s  or  p r e s e n t  only as t r a c e s .  MHb a p p e a r s  
in cons iderable  quant i t ies  in the skele ta l  m u s c l e s  (t ibialis  an te r io r  and ga s t rocnemius  muscles)  only a f te r  
assumpt ion  of the standing pos ture ,  and i t s  content subsequently i n c r e a s e s  with an i nc r ea se  in the static and 
dynamic components  of the load on the skele ta l  musc l e s .  A pa ra l l e l  i nc rease  takes  place in the MHb con- 
tent  in the m y o c a r d i u m .  It  i s  pos tula ted  that  the i nc r ea se  in MHb content in the myoca rd ium during growth 
and development  of the an imal  is  d i rec t ly  dependent on the degree  of vagal  tone. 

* * * 

Inves t iga t ions  in  A r s h a v s k i i ' s  l abo ra to ry  have shown that the skele ta l  m u s c l e s  p e r f o r m  different  
functions at dif ferent  age per iods :  in antenatal  l ife the i r  ro le  i s  c i rcu la to ry ,  in the ea r ly  postnata l  period,  
before  a s sumpt ion  of the standing pos ture  they a re  t he rmoregu la to ry ,  and not until assumpt ion  of the s tand-  
ing pos tu re  do the skele ta l  m u s c l e s  begin to p e r f o r m  the i r  specif ic  functions of counte r -ac t ing  g rav i ty  and 
of p e r f o r m i n g  ac ts  of locomotion in the  env i ronmen t .  L a t e r  the role  of development  of the skele ta l  mu sc l e s  
as  a fac tor  de te rmin ing  vagus  regulat ion of ca rd iac  act ivi ty  and the intensi ty of vagal  tone was es tabl i shed 
[1-6, 8-13]. 

The object  of the p r e s en t  invest igat ion was to study the content of myoglobin (MHb) in skele ta l  m u s -  
c les  ( f lexors  and extensors)  and in the m y o c a r d i u m  of dogs at different  age per iods .  Very  few inves t iga-  

t ions have so fa r  been made of the MHb content in the skele ta l  m u s c l e s  of 

~ ; ~43 dogs at dif ferent  ages  [7, 15]. 
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Fig. 1. Con ten to fmyog lo -  
bin in skele ta l  musc l e s :  
ex t enso r s  (obliquely shad-  
ed columns),  f l exo r s  
(black columns),  and 
m y o e a r d i u m  (unshaded 
columns) of dogs in dif-  
ferent  age pe r iods .  Ab- 
sc i ssa ,  age; ordinate,  m y -  
oglobin content  (in g/ lOOg 
dr ied  t i ssue) .  

MHb was de te rmined  quanti tat ively in an ex tensor  musc le  of the ankle 
(gas t roenemius)  and in a f lexor  musc le  ( t ibial is  anter ior)  and in the m y o c a r -  
dium by De Duve ' s  method [14] using a type SF-4 spec t ropho tomete r .  The 
r e s u l t s  were  e x p r e s s e d  in g r a m s / 1 0 0  g dr ied  t i ssue .  

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

Expe r imen t s  w e r e  c a r r i e d  out on 25 dogs of 4 age groups:  f rom 
1-10 days  (8), f r o m  18-25 days (6), f rom 30-45 days  (6), and on adult dogs 
(5). 

In puppies  of the f i r s t  age group the skele ta l  m u s c l e s  p e r f o r m  a t h e r -  
m o r e g u l a t o r y  function and they contained no MHb or only t r a c e s  of it. In 
th is  per iod  the MHb content in the m y o c a r d i u m  was 0.16 * 0.1 g, i .e . ,on the 
ave r age  one-twelf th of that  in adult dogs (Fig. 1). 

In the puppies  of the 2nd group, in an age per iod  when the standing 
pos tu re  had been definitely assumed,  the ske le ta l  m u s c l e s  we re  beginning to 
p e r f o r m  an ant igravi ta t ional  function; in eve ry  case  MHb was found in them.  
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I ts  content in the ex tenso r s  (0.57 • 0.07 g) was  slightly g r e a t e r  than in the f l exors  (0.44 • 0.01 g; P = 0.05). 
The f i r s t  signs of an i l l -def ined vagal  tone appea r  in this  per iod .  The MHb content in the myoca rd ium was 
0.40 • 0.01 g. 

In the puppies  of the th i rd  age group the skele ta l  m u s c l e s  had begun to p e r f o r m  ac ts  of locomotion in 
the envi ronment ;  the i r  MHb content was increased ,  r emain ing  higher  (0.84 • 0.02 g) in the ex t enso r s  than in 
the f l exors  (0.63 • 0.01 g; P = 0.001). In this  per iod  the vagal  tone inc reases ,  and the MHb content in the 
m y o e a r d i u m  rose  to 0.72 • 0.02 g. 

The MHb content in the skele ta l  m u s c l e s  of adult dogs showed a fur ther  i nc rea se .  However,  at this  
per iod  i ts  content in the f l exors  had become  higher (2.43 • 0.22 g) than in the ex tenso r s  (2.09 • 0.14 g; 
P < 0.05). 

In dogs aged 2.5-3 months the vagal  tone is  es tab l i shed  in its final form,  and the MHb content in the 
myoca rd ium rose  to 1.88 • 0.007 g. 

Hence, MHb was  d i scovered  for  the f i r s t  t ime  in the skele ta l  m u s c l e s  in significant amounts  only af-  
t e r  assumpt ion  of the standing pos tu re  (after  18-25 days).  Until 2.5-3 months  of age main ly  the stat ic com-  
ponent of the load on the skele ta l  m us c l e s  i nc r ea se s ,  as  a resul t  of the need to counterac t  the inc reas ing  
body weight due to the action of g rav i ta t iona l  f o r ce s .  Natural ly  during this  per iod  (30-45 days) the MHb 
content in the ant igravi ta t ional  ex tensor  m u s c l e s  r e m a i n s  l~igher than in the f lexors .  F r o m  the age of 2.5~3 
months,  when the dynamic  component  of the load on ske le ta l  musc l e s  i n c r e a s e s  at the same t ime  because  
of the need for  movemen t  of a body whose weight has  i nc reased  in the grav i ta t iona l  field, the MHb content 
b e c o m e s  g r e a t e r  in the f l exors .  In con t ras t  to the skele ta l  musc les ,  the MHb content in the m y o c a r d i u m  is  
significant in the ea r ly  postnata l  per iod  (1-10 days) .  La t e r  the MHb content in the m y o e a r d i u m  i n c r e a s e s  
pa ra l l e l  with the degree  of vagal tone and the i nc rea se  in MHb content in the skeletal  musc l e s .  
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