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A d r e n o m e d u l l a r y  Contro l  of Re lease  of A d r e n a l i n e  and N o r a d r e n a l i n e  in P l a s m a  of 
Foeta l  and  N e w  B o r n  Rabb i t s  

The localizat ion and funct ion of catecholamines  for 
main ta in ing  a physiological  homeostasis ,  especially in 
stressful si tuations,  have  been ex tens ive ly  s tudied ~, ~. In  
the  adrenal  glands of foetal  and new-born animals,  the  
rat io  noradrenMine/adrenal ine  was found to be higher  
t han  in the  adul t  a-~. The s tudy  of adrenal  catecholamines 
of the  developing rabbi t  foetus shows tha t  af ter  24 days 
of gestat ion the  adrenal ine conten t  far exceeds t h a t  of 
noradrenaline% Certain patho-physiological  condit ions 
have  been found to cause increased release of catechol-  
amines f rom denerva ted  adrenal  medul la  ~-~0. This  non- 
nervous  and direct  s t imula t ion  of the  adrenal  medul la  
has been found more easily demonst rable  in foetal  and 
new-born animals  t han  in adults  ~. Recen t  abservat ions  
in the  foetus and new-born of different  species have  shown 
marked  var ia t ions  in ca techolamine  storageS2, ~a. The 
enzymes of ca techolamine  biosynthesis  and metabo l i sm 
have  also been repor ted  to f luc tuate  dur ing gesta t ion ~-~s. 
The  present  s tudy  reports  the  levels of p lasmat ic  adren- 
aline and noradrenal ine  in foetal  and new-born rabbits .  
The  ac t iv i ty  of enzyme pheny le thano lamine-N-methy l  
transferase (PNMT) in adrenals  was also determined.  

Materials  and methods. Female  rabbi ts  of New Zealand 
strain were made  pregnan t  under  cons tant  observa t ion  
and separated in individual  cages af ter  ferti l ization. On 
the  specified day of pregnancy,  l apa ro tomy  was performed 
under  nembu ta l  anaesthesia  and foetuses were t aken  out  
immedia te ly .  The new-born rabbi ts  were t aken  immedi-  
a te ly  after  bir th.  The  foetal  age in X h P  groups was 
be tween  4-8 h post  pa r tum.  1 ml  blood f rom each foetus 
or new-born was t aken  f rom the  jugluar  ve in  in a hepar-  
inized syringe. This procedure p reven ted  hemolysis  and 
shock. The  es t imat ion  of catecholamines  in several  
control  exper iments  was per formed to tes t  the  va l id i ty  of 
this method.  The  pooled blood f rom several  animals  was 
mixed  wi th  4 ml  of 3% sodium thiosulfa te  and 2% sodium 
fluoride mix tu re  ~v. The  mix tu re  was centr i fuged at  15,000 
g at  2~ for 10 rain and plasma was poured gent ly  in a 
small  beaker. The p lasmat ic  adrenal ine and noradrenal ine  
were adsorbed on a lumin ium oxide ~s using ba tch  
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Fig. 1. The levels  of p l a sma  adrenal ine  and  noradrenal ine  in  foetal  
and  new-born  rabbi ts .  25, 28, 30, 31 (foetal age), P (par tur i t ion) ,  X h P  
(4-8 h af ter  bir th) ,  n (number  of an imals  u t i l ized for each group.) 

process 19, 20 The acetic acid elutes were es t imated  fluro- 
metr ica l ly  ~1, ,~. 

E n z y m e  P N M T  was assayed ut i l iz ing 14C-S-adenosyl 
methionine  as me thy l  donner  ~a, ~4. The  incubat ion  mix tu re  
was prepared as described in the  original  methods  ~3, 24. 
The enzyme ac i tv i ty  is expressed in d p m  ext rac ted  after  
i h incubat ion  All the  results are expressed wi th  s tandard  
errors of the  mean  values  (SEM). 

Results.  The deve lopment  in release of adrenal ine and 
noradrenal ine  in p lasma of foetal  and new-born rabbi ts  is 
i l lustrated in F igure  1. The mean  values  4- SEM are g iven 
in ag/1 of plasma. The foetuses at  the  age of 25 days 
demons t ra ted  the  highest  concent ra t ion  of p lasmat ic  
adrenaline.  Respec t ive  declines of 52 and 74% on 28th 
and 30th day of gestat ion were observed in p lasma 
adrenal ine as compared  to 25 days. All  these declines 
were s ta t is t ical ly  signif icant  (P  < 0.001). On the  31st day  
of pregnancy,  the  adrenal ine level  was 42% higher  t han  
at  30 days, bu t  i t  was 62~o lower than  at  25 days  (P  < 
0.001). At  par tur i t ion ,  a m a x i m u m  decline of 92% was 
observed. This  decline, compared  wi th  25 days, was 
highly signif icant  (P  < 0.001). A few hours af ter  par tur i -  
tion, the  p lasmat ic  adrenal ine s tar ted to increase. The 
noradrenal ine  in p lasma on the  25th day of p regnancy  
had a mean  of 2.6 ag/1. There  was 36% increase in this  
value  in the  p lasma of 28 days foetuses (P  < 0.001). 
Dur ing 30th and 31st day  respect ive  declines of 5 0 0  
and 129% compared  to 28 days were observed.  These 
declines were h ighly  signif icant  (P  < 0.001). At  par tur i -  
tion, the  p lasmat ic  noradrenal ine  showed a 2~/~-fold 
increase f rom the  va lue  a t  31 days (P  < 0.001). A few 
hours after  bir th,  lower levels of p l a s m a  noradrenal ine  
were observed ~, ~ 
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F igure  2 shows t he  a c t i v i t y  of e n z y m e  P N M T  in t he  
ad rena l s  of foetal  a n d  new-bo rn  rabb i t s .  T he  r a t e  of 
m e t h y l a t i o n  of n o r a d r e n a l i n e  to  ad rena l ine  was  v e r y  
h igh  in t h e  foe ta l  ad rena l s  of 25 days.  Th i s  va lue  dec l ined  
b y  37% in  foetuses  of 28 days  ( P  < 0.001). A t  t h e  age of 
30 days,  t he  foeta l  ad rena l s  h a d  t he  same  level  of P N M T  
a c t i v i t y  as a t  28 days.  A t  31 days  an  increase  of 64% f rom 
t h a t  of 30 days  occur red  ( P  < 0.001). A t  t he  t i m e  of 
pa r tu r i t i on ,  t he  m e t h y l a t i o n  of n o r a d r e n a l i n e  to  adren-  
al ine was a t  t he  lowest  level  c o m p a r e d  to  all  t h e  va lues  
t h r o u g h o u t  t he  d e t e r m i n a t i o n  per iod  ( P  < 0.001). A t  
few hour s  pos t  p a r t u r i t i o n ,  t he  e n z y m e  a c t i v i t y  showed  
nea r ly  3-fold increase  f rom t h a t  a t  p a r t u r i t i o n .  

Discussion. The  ac t ive  syn thes i s  of ad rena l ine  b y  
foetal  ad rena l s  and  p a r a g a n g l i a  (ex t ra  ad r ena l  c h r o m a f f i n  
t issue) du r ing  las t  t e r m  of p r e g n a n c y  in r a b b i t s  was  shown  
b y  BRUNDIN et  al. 2~,28 T he  resul t s  of t he  p r e s en t  in- 
ve s t i ga t i on  ind ica t e  m a r k e d  v a r i a t i o n s  in t he  release of 
ad rena l ine  a n d  n o r a d r e n a l i n e  in p l a s m a  of foeta l  a n d  
n e w - b o r n  rabb i t s .  The  d e t e r m i n a t i o n  of p l a s m a  n o r a d r e n -  
al ine and  a c t i v i t y  of e n z y m e  P N M T  in t he  ad rena l s  shows 
t h a t  t h e  release of b o t h  ad rena l ine  a n d  n o r a d r e n a l i n e  in 
t h e  b lood  was d i rec t ly  af fected b y  changes  in n o r a d r e n a l i n e  
m e t h y l a t i o n  to  adrena l ine .  P rev ious  s t u d y  has  conf i rmed  
t h a t  m o s t  of t he  ad rena l ine  in c i rcu la t ion  is t h e  p r o d u c t  
of a d r e n o m e d u l l a r y  secre t ion 29. T he  modi f i ca t ions  in 
c a t e c h o l a m i n e  release in b lood and  a l t e red  p a t t e r n  of 
P N M T  a c t i v i t y  could be  a t t r i b u t e d  to  changes  in concen-  
t r a t i o n  of cor t icos tero ids  a~ wh ich  are essent ia l  for 
i n d u c t i o n  of e n z y m e  P N M T  33. I t  was  r epo r t ed  t h a t  

h y p o p h y s e c t o m y  in an ima l s  caused  a r e d u c t i o n  in 
ad rena l  c o n t e n t  of ad rena l ine  a n d  P N M T  a c t i v i t y  a~. 
S imi la r  effects were also conf i rmed  in t h e  foetus  ~4,~. 
The  r e d u c t i o n  in b o t h  PNlVIT a c t i v i t y  a n d  ad rena l ine  
c o n t e n t  of ad rena l s  of h y p o p h y s e c t o m i z e d  an ima l s  
could be  p r e v e n t e d  a f t e r  p r e t r e a t m e n t  w i t h  cort ico-  
s te ro ids  "~,aS. I t  was  also shown  t h a t  release of ca techol-  
amines  in  the  c i rcu la t ion  could also be g rea t ly  af fected b y  
c h a n g i n g  t he  c o n c e n t r a t i o n  of cort icosteroids"6,3L I n  
t he  ad rena l  medul la ,  h i g h  c o n c e n t r a t i o n s  of cor t icos te ro id  
h o r m o n e s  are suppl ied  v ia  t h e  d i rec t  vascu la r  connec t ions  
which  h a v e  been  found  be tween  t h e  cor tex  a n d  medu l l a  as. 
Therefore  a n y  change  in cor t icos te ro id  level  will  d i rec t ly  
inf luence  c a t e c h o l a m i n e  b iosyn thes i s  a n d  release. The  
de ta i l ed  s t u d y  a b o u t  fac tors  a f fec t ing  release of ca techol-  
amines  f rom ad rena l  medu l l a  u n d e r  d i f fe ren t  phys io logica l  
cond i t ions  is ex tens ive ly  s tud ied  in t he  foetus  b y  COMLINE 
et  al. 10, ~2 

I t  is conc luded  t h a t  t h e  changes  in ad rena l ine  a n d  
n o r a d r e n a l i n e  in p l a s m a  obse rved  in foetus  and  new-bo rn  
r a b b i t s  are i nduced  d i rec t ly  b y  ra t e  of ad rena l ine  m e t h y l a -  
t ion  f rom norad rena l ine .  

Zusammen/assung. Die P tasmasp iege l  yon  Adrena l i n  
u n d  N o r a d r e n a l i n  bet  K a n i n c h e n - F o e t e n  u n d  neuge-  
bo renen  K a n i n c h e n  wurde  einige Tage vor  B e e n d i g u n g  
der  Schwange r scha f t  sowie u n m i t t e l b a r  p o s t p a r t a l  
b e s t i m m t .  Die R e s u l t a t e  zeigten,  dass  die ve r sch i edenen  
P l a s m a - C a t e c h o l a m i n w e r t e  auf  den  Me tabo l i smus  der  
C a t e c h o l a m i n - S y n t h e s e  zur i ickzuf i ihren  stud. 
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Fig. 2. Activity of enzyme phenylethanolamine-N-methyl transferase 
(PNMT) in adrenals of new-horn and foetal rabbits. 25, 28, 30, 31 
(days of pregnancy). P (parturition), XhP (4-8 h post parturition). 
All the groups contained at least 20 foetuses or new-born animais. 
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C r e a t i n i n e :  A P r e c u r s o r  of  M e t h y l g u a n i d i n e  

We h a v e  p rev ious ly  d e m o n s t r a t e d  1 that se rum and 
u r i n a r y  levels  of mef ihy lguan id ine  (MG) are  increased  in 
uremia .  Chronic  a d m i n i s t r a t i o n  of th i s  s u b s t a n c e  p roduces  
a n  uremic- l ike  s y n d r o m e  in dogs 2 ra i s ing  t he  poss ib i l i ty  
t h a t  MG is respons ib le  for  m a n y  of the  m a n i f e s t a t i o n s  of 
chronic  rena l  insuff iciency.  T he  p r e s en t  i nves t i ga t i on  was 
des igned to  s t u d y  t he  me tabo l i c  p a t h w a y  for t h e  syn thes i s  
of MG in t he  ra t .  I n  t he  p r e s en t  c o m m u n i c a t i o n  we h a v e  

found  t h a t  c rea t in ine ,  for a long  t i m e  be l ieved  to be  
me tabo l i ca l l y  i ne r t  3 is a p recurso r  of MG. 

MG was d e t e r m i n e d  b y  ion exchange  c o l u m n  c h r o m a t o -  
g r a p h y  1 and  a mod i f i ca t ion  of t he  VOGES-PROSKAUER 
reac t ion  ~. The  biogenesis  of MG was f i rs t  s tud ied  b y  
d e t e r m i n i n g  i ts  u r i n a r y  excre t ion  in an ima l s  g iven  
un labe l l ed  p o t e n t i a l  precursors .  Sp rague -Dawley  rats ,  
weighing  be tween  150 a n d  300 g, were in jec ted  i.p. w i t h  


