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SUMMARY 

I n  149 c h i l d r e n  between 6 days and 15 years o f  age, plasma r e n i n  a c t i v i t y  
(PRA) and aldosterone (PA) were measured by radioimnunoassay and plasma dopami- 
ne 8 hydroxylase a c t i v i t y  (OBH) by the method of Nagatsu. PRA and PA decreased 
w i t h  age from 496 t 119 ng/ l /min  f o r  PRA and 643 2 158 pg/ml f o r  PA i n  6 t o  
30 day-old newborns t o  37.8 t 4.7 ng/ l /min  f o r  PRA and 43.1 t 8.3 pg/ml f o r  
PA i n  9 t o  15 yea r -o l d  ch i l d ren .  DBH increased w i t h  age from l ess  than detec- 
t i o n  l i m i t  values ( c  2 IU)  i n  6 day t o  3 month-old newborns t o  17.2 t 5.1 IU  
i n  9 t o  15 year-o ld  ch i l d ren .  I n  a d d i t i o n  a s i g n i f i c a n t  r e l a t i o n s h i p  was found 
between PRA and PA ( l o g  PA = 0.99 l o g  PRA -0.058, r = 0.732, n = 104, p c 0.001) 
and PRA and DBH ( l o g  DBH = -0.41 l o g  PRA +1.62, r = 0.404, n = 80, p < 0.001). 
These r e s u l t s  demonstrate the oppos i te  evo lu t i on  o f  t he  Renin-Angiotensin- 
Aldosterone System and of t h e  sympathoadrenal system du r i ng  development. 

SPECULATION 

The Renin-Angiotensin-Aldosterone-System (RAAS) i s  ac t i va ted  i n  t he  new- 
born. Poss ib le  reasons inc lude a compensatory mechanism fo r  an imnature sympatho- 
adrenal system s ince i t  was shown t h a t  from infancy t o  chi ldhood, PRA and PA 
decrease wh i l e  DBH increases. Thus t he  RAAS could  we l l  represent  an impor tant  
f ac to r  i n  t he  con t ro l  of sodium balance and b lood pressure a t  t h i s  t ime o f  the 
development. 

INTRODUCTION 

The a c t i v i t y  of t he  renin-angiotensin-aldosterone-system (RAAS) has been 
repor ted t o  be h igher  i n  newborns and i n fan t s  than i n  adu l t s .  Concerning t he  
s ign i f icance of t h i s  hype rac t i v i t y ,  we hypothet ized (15)  t h a t  i t  could  be a 
compensatory mechanism fo r  an imnature sympathetic nervous system. 

I n  order  t o  emphasize t h i s  po in t ,  we simultaneously fo l lowed the evo lu t i on  
o f  plasma r e n i n  a c t i v i t y  (PRA), a ldosterone (PA) and dopamine B hydroxylase ac- 
t i v i t y  (DBH) i n  normal sub jects  aged from 6 days t o  15 years. 

MATERIAL AND METHODS 

The 149 ch i l d ren  inc luded i n  t h i s  study, a f t e r  informed parenta l  con- 
sent, were hosp i t a l i zed  f o r  a benign i l l n e s s .  A l l  were normal w i t h  respect  t o  
body weight, he ight ,  c r a n i a l  per imeter  and bone age. None were premature i n -  
fants. A standard c l i n i c a l  and b i o l o g i c a l  examination a l lowed t o  exclude any 
h i s t o r y  of card iovascu lar ,  r ena l ,  d i ges t i ve  and endocrine diseases. For  15 
days a t  least ,  none rece ived drugs known t o  i n t e r f e r e  w i t h  r e n i n  sec re t i on  and 
t he  sympathetic nervous system a c t i v i t y .  Any o the r  therapeut ic  adm in i s t r a t i on  
was i n te r rup ted  a t  l e a s t  5 days before t he  study. The sub jects  rece ived a nor -  
mal sodium d i e t  f o r  t h e i r  age, es t imated t o  be a t  2 t o  3 mEq o f  sodium/kg/24 h. 
I n  add i t i on  caffeine con ta i n i ng  beverages were s t r i c t l y  avoided. 

Blood samples (7  m l )  were always drawn before 10 a.m. : 2 hours a f t e r  
feeding f o r  the i n fan t s  and f o r  o l de r  ch i l d ren  2 hours a f t e r  breakfast  and 
a f t e r  one hour of recumbency. Blood was maintained and cen t r i f uged  a t  + 4'C 
and t he  separated plasma was kept  a t  -25'C u n t i l  assay. 

Radioimnunoassay were used f o r  PRA (20) and PA ( 1 )  determinat ions.  DBH 
was measured according t o  Nagatsu (14) .  A f t e r  1 hour o f  recumbency, our  normal 
a d u l t  values were found a t  35.9 ? 3.6 ng/ l /min  f o r  PRA, 44.9 r 5.2 pg/ml f o r  
PA and 24.1 t 2.6 IU  f o r  DBH. 

The r e s u l t s  were expressed as mean ? SEM and analyzed by t he  Student "t" 
t e s t .  

RESULTS 

As shown i n  Table I. PRA and PA were markedly increased i n  i n f a n t s  and 
then decreased w i t h  advancing age, reaching normal a d u l t  values a t  2 and 9 
years  of age f o r  PA and PRA respec t i ve l y .  I n  s p i t e  of ve r y  c a r e f u l l y  con t ro l -  
l e d  condi t ions of sampling, the i n d i v i d u a l  values observed before one year  o f  
age were h i g h l y  va r i ab le .  However a c l ose  inverse r e l a t i o n s h i p  was found bet -  
ween PRA and age ( l o g  PRA = -0.007 age months + 2.48. r = 0.728, n = 128. 
p . 0.001) and PA and age ( l o g  PA = -0.008 age months + 2.48, r = 0.662, 
n = 125. p < 0.001). I n  add i t i on  PRA and PA values were s i g n i f i c a n t l y  r e l a t e d  
( l o g  PA = 0.99 l o g  PRA - 0.058, r = 0.732, n = 104, p < 0.001). 

On t he  cont rary ,  i n  the same sub jects  DBH exh ib i t ed  an o v e r a l l  increase 
w i t h  age ( l o g  OBH = 0.05 age months + 0.52, r = 0.561, n = 89, p < 0.001). 
Even though DBH a c t i v i t y  was under t he  de tec t i on  l i m i t  of our  method, i . e .  2 I U  
before 3 months of age, i t s  values were no longer  d i f f e r e n t  f rom a d u l t  ones 
a f t e r  the age of 2 years. A s i g n i f i c a n t  inverse r e l a t i o n s h i p  was found between 
PRA and DBH values ( l o g  OBH = -0.41 l o g  PRA + 1.622, r = 0.404, n = 80, 
p 0.001). 

DISCUSSION 

The Re:,in-Angiotensin-Aldosterone (RAAS) and t he  sympathetic nervous sys- 
tems are of major importance i n  the con t ro l  o f  b lood pressure and hydromineral 
metabolism. I l  o rde r  t o  eva luate  t h e i r  r espec t i ve  importance du r i ng  t he  develop- 
ment PRA. PA and OBH were simultaneously measured i n  a l a r g e  number o f  hea l thy  
sub jects  aged from 6 days t o  15 years. 

I n  c a r e f u l l y  standardized cond i t i ons  of sampling i t  was shown t h a t  t he  
a c t i v i t y  o f  t he  RAAS was more than 10 times greater  i n  newborns than i n  adu l t s .  
Afterwards, PRA and PA values r a p i d l y  dec l i ned  u n t i l  1 year  of age and then 
g radua l l y  reached a d u l t  values respec t i ve l y  i n  2 and 9 year-o ld  ch i l d ren .  Such 
an enhanced a c t i v i t y  i n  newborns and i n f a n t s  i s  i n  c l ose  agreement w i t h  t he  
r e s u l t s  t h a t  we (15)  and o the rs  (7. 12. 18) have p rev ious l y  reported. Moreover 
the c l ose  r e l a t i o n s h i p  demonstrated between PRA and PA i nd i ca tes  t ha t  the r e n i n  
remains. a t  a l l  ages, a major s t imulus f o r  aldosterone secret ion.  

On t he  con t ra r y ,  i n  accord w i t h  prev ious f ind ings (11, 23). plasma DBH 
a c t i v i t y  was indetectab le  before 3 months of age and afterwards i t  sharp ly  

increased t o  reach a d u l t  values between 2 and 5 years of aqe. Althouqh t he  
phys io l og i ca l  meaning of plasma DBH remains t o  be f u l l y  c l a r i f i e d ,  i t  i s  genc 
r a l l y  accepted t h a t  it could  be r e l a t e d  t o  t he  unstimulated, g e n e t i c a l l y  detc 
mined, l e v e l  of t he  sympathetic nerves a c t i v i t y  (16, 24). 

Such a v iewpoin t  i s  strengthened by the fac t  t h a t  t he  u r i n a r y  exc re t i on  
catecholamines and metabol i tes ,  which d i r e c t l y  r e f l e c t s  t he  sympatho-adrenal 
a c t i v i t y ,  fol lows. du r i ng  t he  developnent, the same evo lu t i on  as do plasma D 
(3, 4, 5, 21). 

Our r e s u l t s  seem d i f f e r  from the  repo r t s  o f  e levated plasma catecholami 
a t  b i r t h  (2, 13). However these h i gh  values cou ld  be due t o  the d e l i v e r y  i n d  
ced s t r ess  as i n  young i n fan t s  plasma DBH as we l l  as u r i n a r y  catecholamines 
are low. 

Taken as a whole, t he  present study 
ence of age on the basal a c t i v i t y  o f  t he  
which p l a y  a major r o l e  i n  the con t ro l  of 
(6) .  

I t  thus appears t h a t  : I 
i )  du r i ng  t he  f i r s t  of l i f e ,  when sodium balance i s  maintained i n  s p i t e  

imnature kidney funct ions (9, 10). the RAAS whose basal a c t i v i t y  as we l l  as i 
responses t o  d i f f e ren t  s t i m u l i  a re  enhanced (8. 17. 19) might be of primary 
importance. i i )  a f t e r  t h a t  age, t he  sympathetic nervous system develops and t 
in f luence of  t he  RAAS dec l ines.  i i i )  t he  ex is tence of a s i g n i f i c a n t  inverse 
r e l a t i o n s h i p  between PRA and plasma DBH values a l lows t o  support t h a t  the i n -  
creased RAAS a c t i v i t y  which cha rac te r i ze  young i n fan t s  cou ld  be, i n  par t ,  
compensatory f o r  an imnature sympathetic nervous system. 
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PRA i 496 
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n 16 

s 

DBH i < 2  

IU t S E M  

n 6  

Children values were s igni f icant ly  ( 5 )  o r  non s i g n i f i c a n t l y  (NS) d i f f e r e n t  compared t o  adul t .  
(S f o r  p < 0.05 - NS f o r  p > 0.05) 
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