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The ca techolam[ne (CA) content in the b ra in  and adrena l s  of physiological ly  ma tu re  and im-  
ma tu r e  r a t s  aged 1-30 days was c o m p a r e d  with changes in the weight of the whole body, 
brain ,  and ad rena l s  and with ce r ta in  indices of development .  The CA content in the b ra in  and 
adrena l s  of physiological ly  i m m a t u re  an imals  was much lower than in ma tu re  ra t s ;  there  was 
a cor responding  delay in growth of the whole body, the bra in ,  and the adrena l s .  The hea r t  
ra te  in the physiological ly  i m m a t u re  an imals  was reduced  and the t ime of acquir ing vis ion 
and cutting of the teeth was delayed. The role  of CA in the genes is  of r e t a rda t i on  of growth 
in physiological ly  i m m a t u re  r a t s  in the postnata l  per iod is conf i rmed  by the lower  r a t e  of 
growth of the whole body and b ra in  and by the inc rease  in thei r  CA content.  

Phys io logica l ly  m a t u r e  an imals  whose physiological  age co r r e sponds  to thei r  ca lendar  age a re  cha r -  
a c t e r i z e d  in e a r l y  postnata l  development  by a high level  of oxygen consumption and high act ivi ty  of the i r  
r e s p i r a t o r y  and ca rd iovascu l a r  s y s t e m s  [2]. A cont r ibutory  fac tor  to these fea tu res  is the e a r l i e r  onset  of 
the functioning and the predominant ly  s y m p a t h i c o - a d r e n e r g i c  c h a r a c t e r  of the m e c h a n i s m s  of regulat ion,  
and it p roduces  a high growth constant  at  an e a r l y  age [6]. Ca techolamines  (CA) a r e  known to inc rease  O 2 
consumption,  e spec ia l ly  at  an e a r l y  age [9], and to ac t iva te  var ious  enzymes  and metabol ic  p r o c e s s e s  [7, 10]. 
Phys io logica l  immatu r i ty ,  defined as  d i spar i ty  between the physiological  and ca lendar  ages  [2], is ch a r ac -  
t e r i zed  by r e t a rda t ion  of growth and development  and by a dec rea se  in ene rgy  expendi ture  and in the level  
of ac t iv i ty  of the autonomic s y s t e m s  [1, 8]. In previous  r e s e a r c h  in the authorTs l abora to ry ,  physiological  
i m m a t u r i t y  was induced by admin i s t r a t ion  of ad rene rg ic  blocking drugs  [3, 5, 6]. 
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Fig. 1. Rate of change of body weight and of i nc rease  in CA content in 
b ra in  and adrena l s  of physiological ly  m a t u r e  (unshaded columns) and 
i m m a t u re  (shaded columns) r a t s .  Absc i s sa :  a g e p e r i o d s  (in days); o r -  
dinate: A) r a w  of i nc rea se  of body weight (in g/day);  ]3) r a t e  of in- 
c r e a s e  of CA content  in b ra in  (in t tg /g  t i s sue /day) ;  C) ra te  of inc rease  
of CA content in ad rena l s  (in ~ g / g  t i s sue /day) .  
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In the investigation descr ibed below, the relat ionship between ra tes  of growth and development and the 
CA content in the bra in  and adrenals  was studied in ra ts  whose physiological matur i ty  or  immatur i ty  was 
determined at  birth. 

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

Exper iments  were ca r r i ed  out on 175 physiologically mature  and immature  ra ts  during the f i rs t  month 
of life. The body weight of the physiologically mature  newborn animals was 6.2 -~ 0.17 g, their  body tem- 
pera ture  32.3 ~- 0.12 ~ and their  hear t  ra te  288.0 �9 6.5/rain. The corresponding pa rame te r s  of the physio- 
logically immature  ra t s  were 4.0 �9 0.09 g, 29.3 ~- 0o4~ and 267.0 :~ 5.0/rain (P < 0.01). On the 1st, 5th, 
7th, 10th, 20th, 25th, and 30th days of life in both groups of animals the noradrenal in  (NA) content in the 
bra in  and the total content of NA and adrenalin (A) in the adrenals  were determined f luor imetr ica l ly  and 
changes in the weight of the whole body, brain,  and adrenals ,  the t imes of acquisit ion of sight and cutting of 
the teeth, and the hear t  rate judged from the ECG, were investigated. At each of the above t imes 15 phy- 
siologically mature  and 10 immature  ra t s  were decapitated. 

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

The resu l t s  are  given in Table 1. The rate  of increase  of body weight of the mature  ra ts  between the 
1st and 10th days was much higher than between the 10th and 20th days. There  was a correspondingly sharper  
increase  in the CA content in the bra in  and adrenals  during the f i r s t  10 days of life and a subsequent slow- 
ing of the increase  between the 10th and 20th days. F rom the 20th to the 30th day there was a f resh sharp 
increase  in body weight accompanied by a second considerable increase  in the CA content in the bra in  and 
adrenals .  Per iods  of acce lera t ion  or slowing of gain in body weight of physiologically mature  ra t s  thus co r -  
respond to acce lera t ion  or slowing of the increase  in the CA content in the bra in  and adrenals .  

In the physiologically immature  ra t s  the initial deficit of body weight compared  with the mature  ani- 
mals  increased with age. The bra in  of the immature  ra t s  also increased in weight much more  slowly. 
Throughout the period of the experiment  these reduced ra tes  of growth of the whole body and brain c o r r e -  
sponded to lower NA concentrat ions in the brain than in the mature  ra ts .  There was a very  close r e s e m -  
blance between the slower rate  of increase  of the NA level in the brain, on the one hand, and of the body 
weight on the other hand, in the physiologically immature  ra t s .  

The weight of the adrenals  and their CA content also were lower in the physiologically immature  than 
in the mature  ra t s .  

To compare  the dynamics of growth and of the CA content in the brain  and adrenals , the  rate  of change 
of body weight (in g/day) and the rate of increase  of CA in the organs (in t tg/g  t issue/day)  were calculated 
for the 1st, 2nd, and 3rd 10-day periods af ter  birth (Fig. 1). The ra tes  of r i se  of these indices in the phy- 
siologically mature  ra t s  were higher at all stages of development than in the immature  ra ts .  

The physiologically immature  ra t s  with delayed growth were charac te r i zed  by delayed developments 
as ref lected in severa l  indices: cutting of the teeth and development of sight occur red  2 days later  in these 
animals;  their  hear t  ra te  was lower than that of the mature  ra t s  (Table 1). The hear t  of the physiologically 
mature  ra ts  reached a maximum (520 ~- 4.7/rain) on the 35th day, but not until the 45th day in the immature  
ra t s  (510.0 -~ 8.3/rain). 

The lowered indices of development of the physiologically immature  ra t s  during the f i rs t  month of 
life were thus accompanied by a correspondingly  reduced CA content in the brain and adrenals .  

These observat ions confirm the view that adrenerg ic  mechan isms  of regulat ion are  concerned with 
the es tabl ishment  of normal  ra tes  of growth and development in the ea r ly  postnatal  period and also on the 
role of CA deficiency in the genesis of r e t a rded  growth and of physiological immaturi ty .  

By activating the enzyme adenyl cyelase,  catecholamines increase  the convers ion of ATP into 3 ' , 5 ' -  
AMP, an act ivator  of phosphorylase and other enzymes [11]. In connection with the increase  in adenyl 
cyclase  activity in the bra in  of ra t  during the f i r s t  month of life [10, 12], it can be postulated that the ob- 
served  cor re la t ion  between changes in the CA content and the rate  of development may be connected with 
the influence of CA on metabolic p rocesses .  
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