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In the fe tuses  of ce r t a in  m a m m a l s  (sheep, dogs, pigs, cows, man, etc.) the sma l l  b ranches  of the 
pulmonary  a r t e r y  have a nar row lumen and c r ea t e  a high r e s i s t a n c e  to the blood flow [4]. After  e x t r a -  
u te r ine  r e sp i r a t i on  begins these  ve s s e l s  di late,  so that  the r e s i s t a n c e  to the blood flow in the pu lmonary  
c i rcu la t ion  fal ls  sha rp ly  [5]. In the in t rau ter ine  per iod the p r e s s u r e  within the pu lmonary  t runk is  h igher  
than in the aor ta ,  i .e . ,  the r ight  ven t r ic le  p e r f o r m s  re la t ive ly  m o r e  work  than in the definit ive s ta te ;  a f t e r  
the beginning of ex t r au te r ine  r e s p i r a t i o n  the s i tuat ion is  r e v e r s e d :  the load on the r ight  vent r ic le  d imin -  
i shes  while that  on the left ven t r i c l e  i n c r e a s e s  [9]. S t ruc tura l  changes in the pu lmonary  circulat ion,  to-  
ge ther  with functional c losure  of  the fo r am e n  ovale and the ductus a r t e r i o s u s  take place during the f i r s t  
3-5 days of life.  In this  per iod changes in the weight and s t ruc tu re  of the r ight  and left ven t r ic les  m a y  be 
expected.  In fact ,  whereas  in the in t rau te r ine  per iod  the r ight  vent r ic le  is r e l a t ive ly  heav ie r ,  a f t e r  11 days  
of  life, converse ly ,  the weight of  the left  ven t r i c le  exceeds  that  of the r ight  [ 7], 

The m e c h a n i s m  of such a rap id  i nc r ea se  in weight of the left ven t r ic le ,  which may  conventional ly be 
t e r m e d  physiological  hyper t rophy ,  is  not c l e a r .  It m a y  poss ib ly  take place on account  of p ro l i fe ra t ion  of 
musc le  f ibe r s  by ami to s i s  [8]. Other  inves t iga tors  have  desc r ibed  mitot ic  division of musc le  cel ls  in the 
myoea rd ium of neonatal  r a t s  [2], and a r e  dubious of the amitot ic  or ig in  of contiguous nuc lear  pa i r s  [3]. 

In the p re sen t  invest igat ion the morphology  of the m y o c a r d i u m  of an imals  and infants in the f i r s t  days  
of  life was studied. 

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

The m y o c a r d i u m  of 68 newborn r a t s  and 27 newborn puppies aged f r o m  a few hours  to seven  days 
was studied. The an imals  were  sac r i f i ced  in the morn ing  (about 11 a.mo). The f r ee  pa r t s  of the r ight  and 
left  ven t r i c l e s  and sep tum were  weighed, the a f fe ren t  and ef ferent  t r a c t s  were  m e a s u r e d ,  and the ra t io  b e -  
tween the weights of the r ight  and left ven t r i c les  was calcula ted.  The hea r t  of 50 newborn infants was 
studied in the s a m e  way. The m a t e r i a l  was fixed in neut ra l  fo rmal in  and in Shabadash ' s  fixing fluid and 
embedded in paraff in  wax. Sections were  s ta ined with fuehsel in  and coun te r - s t a ined  by van Gieson ' s  
method, with Heidenhain 's  i ron  hematoxyl in ,  with c r e s y l  violet,  with toluidine blue at pH 4.5, and by the 
methods of Brache t  and Feulgen,  impregna ted  with s i l v e r  by G o m o r i ' s  method,  and subjec ted  to the PAS 
reac t ion .  The succinate  dehydrogenase  ac t iv i ty  was de te rmined  in f rozen  sect ions  f r o m  the hea r t  o f  the 
exper imen ta l  an imals .  M i e r o m e t r y  of the th ickness  of the musc le  f ibe r s  in the r ight  and left ven t r i c les  and 
of the d i a m e t e r s  of the nuclei  was  c a r r i e d  out, and f r o m  the r e su l t s  the i r  volume was then calcula ted.  The 
number  of mi to ses  pe r  field of v i s ion  was also counted (in each case  100 fields of v is ion were  examined) .  

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

At bi r th  the ven t r i cu la r  index (rat io  between weight  of the r ight  ven t r ic le  and weight of the left) in 
newborn infants is 1.22-1.47, and in puppies 1.2-1.57, i .e . ,  the r ight  ven t r i c le  weighs m o r e  than the left. 
Only in young r a t s  is this  ra t io  equal to 1. 

In the f i r s t  3-5 days  of  life the propor t ions  a r e  r e v e r s e d .  In infants a f t e r  the 5th day of life the index 
becomes  0.9, in young r a t s  0.6-0.7,  and in puppies 0.8-0.6,  i .e . ,  the left vent r ic le  has  begun to exceed the 
r ight  in weight.  Hence, in the f i r s t  5-7 days  of life the left vent r ic le  grows more  intensively~" in r a t s  and 
puppies the left ven t r ic le  a l m os t  doubles in weight in this period,  whe reas  the r ight  ventr ic le  i n c r e a s e s  in 
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weight by only 50~. In infants the weight ra t ios  a r e  l ess  c l e a r  because  the l a r g e r  infants died on the f i r s t  day, 
whe rea s  if  the p r e m a t u r e  infants with a lower  weight  when the number  of m i t o s e s  in the r ight  and left  v e n -  
t r i c l e s  was  counted separa te ly ,  then it was found that in r a t s  and puppies during the f i r s t  hours  a f t e r b i r t h  
the n u m b e r  of m i t o s e s  in the r igh t  ven t r i c le  was much  higher  than the number  in the lef t  [1]. By the 4th 
day of l ife the number  of m i t o s e s  in the r igh t  ven t r i c l e  had fallen while that  in the lef t  had r i s en  and was now a l -  
mos t  twice the co r respond ing  level  in the r ight  ven t r i c le .  Fo r  instance,  in newly born  puppies on the f i r s t  
day the number  of m i t o s e s  pe r  100 f ie lds  of v is ion in the myoca rd ium of the r ight  ven t r ic le  was  23 • 2.2 
c o m p a r e d  with 13 �9 1.06 in the m y o c a r d i n m  of the left vent r ic le ;  on the 4th day the number  of m i to se s  in 
the r ight  and left  ven t r i c l e s  was 10 �9 1.13 and 22 ~- 1.64 respec t ive ly ,  and on the 6th day 10 * 1.4 and 
17 �9 3.6 r e spec t ive ly .  No m i t o s e s  could be found in the human myocard ium;  this may  be due to morpho log i -  
cal  d i f fe rences  in the human m y o e a r d i u m  and also to d i f fe rences  in the method of obtaining the m y o e a r d -  
ium.  No mi toses  l ikewise were  found in the m y o c a r d i u m  of human embryos  in ea r l y  s tages  (12-14 weeks) .  
However,  in the m y o c a r d i u m  of infants,  and also of r a t s  and puppies, no i nc rea se  was found in the th ick-  
ness  of  the musc le  f ibe r s  or  the volume of the i r  nuclei  a f t e r  b i r th .  The i nc r ea se  of the musc le  m a s s  could 
have taken place t h e r e f o r e  only by an i n c r e a s e  in the number  of musc le  ce l l s .  

The au tho r ' s  obse rva t ions  show that  the changing weight pa t te rns  of the m y o c a r d i u m  were  not a c -  
companied by changes  in the d is t r ibut ion and content  of glycogen or  of succinate  de~ydrogenase  act ivi ty .  
Changes in the a rgyroph i l i c  skele ton were  dependent only on the age of the newly born  animal ,  and no dif -  
f e r ences  were  found between the r ight  and left  ven t r i c l e s .  So f a r  as RNA and DNA in the musc le  ce l l s  of 
the m y o c a r d i u m  a re  concerned,  zonal d i f fe rences  could be  seen  in both the r ight  and left m y o e a r d i u m  
(focal pe r inuc lea r  accumula t ions  (~f pyron ine-pos i t ive  substance,  focal  in tensi f icat ion of pyroninophil ia  of 
nucleoli) ; however ,  the mean  content of RNA and DNA per  unit musc le  m a s s  of the m y o c a r d i u m  was not 
calculated.  Neve r the l e s s ,  it has  been  r epo r t ed  that  on the f i r s t  day of life the RNA and DNA concentra t ions  
in the m y o c a r d i u m  of the left  ven t r i c le  in r a t s  i nc rease  re la t ive  to the i r  concent ra t ions  in the r ight  ven -  
t r i c l e  [6 ]. 

In connection with the i n c r e a s e d  flow of blood into the c h a m b e r s  of the ven t r i c l e s ,  the ra t io  between 
the a f fe ren t  and e f fe ren t  t r a c t s  changed as the r e su l t  of lengthening of the f o r m e r .  This  was pa r t i cu l a r ly  
not iceable  in the r ight  ven t r ic le .  Fo r  ins tance,  in s t i l lborn  ma tu re  human fe tuses  the d i f ference  between 
them was  1 cm,  d e c r e a s i n g  by the 5th day to 0.7-0.6 cm.  The ra t io  be tween the p e r i m e t e r s  of  the bicuspid 
and t r i cusp id  valves  a lso  changed. In ma tu re  fe tuses  the p e r i m e t e r s  were  equal,  and only a f t e r  5 days did 
the p e r i m e t e r  of the t r i cusp id  valve begin to exceed that of the bicuspid.  

Hence, in the f i r s t  seven  days a f t e r  b i r th ,  the m a s s  of  the left ven t r ic le  in newborn infants,  puppies,  
and ra t s  i n c r e a s e s  rap id ly  and cons iderab ly .  This  i nc rea se  is  a s soc ia ted  with p r o c e s s e s  of hype rp l a s i a  
and is  not accompanied  by s ignif icant  h i s tochemica l  changes in mucope lysaccha r ides ,  succinate  dehydro-  
genase act ivi ty,  nuc lea r  volume,  th ickness  of musc le  f ibers ,  or  in the s ta te  of the a rgyrophi l ic  skeleton.  
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