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Blood A levels a t t a i n e d  du r ing  the  h o r m o n e  infus ion  
in t he  1st a n d  2rid series d id  no t  differ  s ign i f ican t ly  
(p > 0.05). The  c o n c e n t r a t i o n  of A a t  t he  end  of infus ion  
was 1.65 • 0.28 tzg/1 (1st series) and  1.56 • 0.29 ~,g/l (2nd 
series). 

Discussion. The  resu l t s  o b t a i n e d  show t h a t  t he  hyper -  
g lycemic  effect of A is m u c h  smal ler  in  the  dogs p rev ious ly  
exerciz ing u n t i l  e x h a u s t i o n  t h a n  in the  same  dogs infused 
a t  res t  w i t h o u t  p reced ing  phys ica l  effort.  T h i s p h e n o m e n o n  
c a n n o t  be a t t r i b u t e d  to t he  increased  u p t a k e  of glucose 
b y  the  muscles  dep le ted  of glycogen, since t he re  was no 
s ign i f ican t  increase  in the  muscle  g lycogen con t en t  
fol lowing A infusion.  The  weaker  effect  of ad rena l ine  a f te r  
exercise m a y  be  caused  b y  a n  e x h a u s t i o n  of t he  l iver  
glycogen, insuff ic ient  gluconeogenesis ,  or b y  a decreased 
r e a c t i v i t y  of t he  l iver  e n z y m a t i c  sys tems  to  adrenal ine .  
A decrease  of t he  l iver  g lycogen c o n t e n t  a f te r  e x h a u s t i n g  
phys ica l  work  has  been  found  in h u m a n  sub jec t s ;  
howeve r  some a m o u n t  of t he  l iver  glycogen seemed to  be 
no t  ava i l ab le  for g lycogenolyt ic  fac tors  ac t ing  du r ing  
exercise s. I n  t h e  p re sen t  inves t iga t ion ,  F F A  response  to A 
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in  t i le dogs infused u n d e r  r e s t ing  cond i t ions  d id  no t  differ  
s ign i f i can t ly  f rom t h a t  found  a f t e r  e x h a u s t i n g  exercise. 
On t he  con t ra ry ,  an  increased  adipose  t issue respons iveness  
to  N A  af te r  p reced ing  phys ica l  a c t i v i t y  was descr ibed in 
h u m a n s  9. Adrena l i ne - i nduced  increase  of LA a f t e r  
exercise in sp i te  of g lycogen dep le t ion  f rom the  work ing  
muscles  suggests  t h a t  i t  o r ig ina ted  f rom n o n - w o r k i n g  
muscles.  

Summar i z ing ,  t i le d a t a  ob t a ined  in t he  p re sen t  s t u d y  
d e m o n s t r a t e  t h a t  t he  h y p e r g l y c e m i c  effect of A is 
m a r k e d l y  reduced  a f te r  p ro longed  exercise. However ,  i t  is 
st i l l  possible  to  increase  b lood glucose c o n c e n t r a t i o n  b y  
ad rena l ine  in th i s  s i tua t ion .  Thus ,  a decrease  in b lood A 
level  m a y  be p a r t l y  respons ib le  for the  h y p o g l y c e m i a  
found  a t  t h e  end  of p ro longed  e x h a u s t i n g  exercise in dogs. 

Rdsumd. Les c h a n g e m e n t s  de c o n c e n t r a t i o n  de glucose, 
F F A  et  L A  r6su l t an t  d ' u n e  infus ion  i n t r av6na l e  d ' a d r 6 n a -  
l ine  on t  6t6 6tndi6s chez des chiens  a y a n t  6t6 soumis  
u n  exercice p h y s i q u e  prolong6.  On a cons ta t6  un  abaisse-  
meri t  de l 'effet  hype rg lyc6mique  de l ' adr6nal ine .  Les 
au t res  p a r a m 3 t r e s  c h a n g e a i e n t  s emb lab l emen t ,  comme 
dans  les cond i t ions  de contr61e, sans  effor t  phys ique  
pr6alable .  
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C a t e c h o l a m i n e s  in  F e t a l  a n d  N e o n a t a l  R a b b i t  H e a r t  

I t  is well k n o w n  t h a t  i m p o r t a n t  phys io logica l  changes  
occur  a t  b i r t h  1. The  fe ta l  suffer ing cond i t ions  w h i c h  exis t  
a t  pa r t u r i t i on ,  and  t he  s u d d e n  a d a p t a t i o n  of t he  new'- 
bo rn  to a t m o s p h e r i c  life, are p r o b a b l y  a c c o m p a n i e d  b y  
modi f i ca t ions  of neuro -endocr ine  sys t em ac t iv i ty .  The  
ad rena l  ca t echo lamines  s tore  has  been  found  to  decl ine  
i m m e d i a t e l y  a f te r  b i r th ,  in  r a t s  2 a n d  r a b b i t s  2, a, whi le  in  
r a b b i t s  t he  level  of p l a s m a  n o r e p i n e p h r i n e  increased a t  
p a r t u r i t i o n  ~. This  s t u d y  was u n d e r t a k e n  to d e t e r m i n e  
w h e t h e r  or no t  the  card iac  c a t e c h o l a m i n e  s tore  changes  in 
t he  fe tus  nea r  t e r m  a n d  w i t h i n  t he  f i rs t  few hour s  a f te r  
pa r t u r i t i on .  

Materials and methods. The  e x p e r i m e n t s  were car r ied  
ou t  on  fetuses  and  n e w - b o r n  r a b b i t s  of t he  wh i t e  New 
Zea land  s t ra in .  I n  t h e  las t  2 days  of p r e g n a n c y  ( te rm = 
31 days),  t he  female  r a b b i t s  were kil led b y  a i r  embol i sm,  
l a p a r o t o m y  was pe r fo rmed  a n d  t h e  fe tuses  were t a k e n  ou t  
i m m e d i a t e l y  and  decap i t a t ed .  The  h e a r t s  were qu ick ly  
r emoved ,  washed  w i t h  ice-cold 0.9% NaC1, b l o t t ed  on  
f i l ter  p a p e r  and  frozen a t  once. I t  was  necessa ry  to  pool  4 
to  5 of t h e  h e a r t s  f rom fe ta l  an i m a l s  (from t he  same l i t ter )  
to  p rov ide  suff ic ient  t i ssue  for one single n o r e p i n e p h r i n e  
and  ep inephr ine  d e t e r m i n a t i o n .  The  new-bo rn  r a b b i t s  
were d e c a p i t a t e d  e i the r  j u s t  a t  b i r t h  or l a t e r  on, a n d  t he  
samples  were p r e p a r e d  as w i t h  t he  fetuses.  The  t i ssue  was 
homogen ized  in ice-cold 0.4 M perchlor ic  acid b y  us ing  a 
T r i - R t i s s u e  homogen ize r  (Genelab  I n t e r n a t i o n a l )  p rov ided  
w i t h  a glass pest le .  H o m o g e n a t e s  were k e p t  on ice u n t i l  
cen t r i fuged  a t  9,000 •  a t  0~ for 30 min.  T he  res idues  
were r e - e x t r a c t e d  twice  more  a n d  all  3 s u p e r n a t a n t s  
were pooled 5. The  p H  was ad ju s t ed  to  8.5 w i t h  0.5 M Tris 
buffer  6 and  t he  samples  were adsorbed  on to  a l u m i n a  7 
(Merck A l u m i n i u m  oxide  act ive ,  acidic a c t i v i t y  I), 
p r e p a r e d  b y  t he  m e t h o d  of ANTON a n d  SAYRE s. The  

a l u m i n a  con ta in ing  t he  adso rbed  ca t echo l amines  was 
washed  w i t h  h i -d is t i l led  water .  Af te r  cen t r i fuga t ion ,  t he  
s u p e r n a t a n t  was  careful ly  a s p i r a t e d  off. E l u t i o n  was 
pe r fo rmed  w i t h  3 • 2 ml  of 0.3 N acet ic  acid wh ich  was 
t h o r o u g h l y  mixed  w i t h  the  a l u m i n a  b y  us ing  a magne t i c  
s t i r rer .  All 3 e lua tes  were pooled,  cent r i fuged ,  ad ju s t ed  
to  p H  6.5 and  used for f luo romet r i c  assay  9. For  f luoro- 
me t r i c  m e a s u r e m e n t ,  an  A m i n c o - B o w m a n  Spectro-  
f luo r ime te r  w i t h  el l ipsoidal  mi r ro r  was used. Read ings  
were m a d e  a t  a c t i v a t i o n  wave  l eng ths  of 380 and  430 n m  
a n d  a t  f luorescence wave  l eng ths  of 490 and  540 nm.  
The  m e a n  va lues  :k SEM are g iven  in ng /g  and  ng/s ingle  
hear t .  The  t - tes t  was computed .  

Results. I n  t he  30- a n d  31-day-old fe ta l  r a b b i t  h e a r t  
(ges ta t iona l  age), t he  n o r e p i n e p h r i n e  level  is low. As no 
change  was obse rved  f rom one d a y  to ano the r ,  we h a v e  
pooled the  values.  The i r  m e a n  va lue  is 85 • 12 rig/g, as c an  
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be seen in F igure  1. A b o u t  t he  same level  was found  a t  
pa r t u r i t i on .  Then,  sudden ly ,  w i t h i n  1 to  4 h, t he  level  of 
n o r e p i n e p h r i n e  increases  to  145 • 16 ng /g  (p < 0.005). 
A t  a more  a d v a n c e d  age (33-72 h), t he  m e a n  va lue  reaches  
154 • 18 ng/g.  A s imi la r  evo lu t ion  can  be  seen w h e n  t he  
va lues  are expressed  in ng/s ingle  hea r t .  

The  ep ineph r ine  level  is v e r y  low as c o m p a r e d  to nor-  
ep inephr ine  : 5 to  6-fold less in t he  fe tus  and  a t  p a r t u r i t i o n ,  
down  to 14-fold a t  a more  a d v a n c e d  age (see F igure  2). 
In  t h e  fe ta l  period,  t h e  m e a n  va lue  is 17 • 4 ng /g  a n d  

I n g / 9  
HOREPINEPHRIHE 

180" n g /  heart  

160 

140 

BIRTH 
120. 

I00  ' 
I 

. 0  

00 iiiii!  

40 '  iii~ii ~:i~i 
:::~::: :::::: 
::::::: HHi! ~o i!iiiii-I-] m~i 

30-31 d 0 -~  

[ ]  

[ ]  

,h  1 - 4  h 

i 
iiiiii HHH 

3 3 - 7 2  h AGE 

(16)  ( 6 )  (8 )  (10) 

Fig. 1. Norepinephrine level in fetal and neonatal rabbit heart. 
Mean values and standard error for each age group are given. The 
number of samples is indicated in parenthesis. 

decl ines to  13 • 4 a t  p a r t u r i t i o n .  Af te r  1 to  4 h and  even  
a f te r  3 days,  t he  level  sti l l  r e m a i n s  v e r y  low (10 • 2 a n d  
11 • 1 ng/g).  Only  a s l ight  change  was no t iced  w h e n  t h e  
m e a n  va lues  were expressed  in rig/single hea r t .  

Discussion. I t  has  been  shown t h a t  endogenous  levels 
of c a t echo l amines  are  low in t he  fe ta l  and  new-bo rn  
an ima l s  of some species 10-12. The  c o n c e n t r a t i o n  of card iac  
n o r e p i n e p h r i n e  was found  to  be low in t he  fe ta l  pe r iod  
(late t e rm)  a n d  also a t  p a r t u r i t i o n .  A t  a more  a d v a n c e d  
age (2-3-day-o ld  animals) ,  t h e  level  was  80% higher .  
This  increase  m a y  be  exp la ined  b y  a progress ive  m a t u r a -  
t ion  of pos tgangl ion ic  s y m p a t h e t i c  i n n e r v a t i o n  of the  
r a b b i t  hear t .  Re l a t i ve ly  h igh  levels a t t a i n e d  r ap id ly  
w i t h i n  1 to  4 h a f t e r  p a r t u r i t i o n  could  be due  to a n  
increase  in b io syn thes i s  a n d  also to up take .  I n  t he  ad rena l s  
of r a b b i t  fetus,  t he  c a t e c h o l a m i n e  c o n c e n t r a t i o n  rises 
progress ive ly  d u r i n g  t he  3rd t e r m  of t i le fe ta l  pe r iod  ~ a n d  
decl ines to  a b o u t  50% w i t h i n  4 h a f t e r  pa reu r i t i on  2. 
P l a s m a  n o r e p i n e p h r i n e  level  is h i g h  a t  p a r t u r i t i o n  in 
new-bo rn  r a b b i t s  and  decrease  be tween  4-8  h a f te r  b i r t h  ~. 
The  h e a r t  of t he  new-bo rn  r a t  a t  t he  age of I to  8 days  is 
unab le  to  b i n d  ~H-norep inephr ine  as well  as does t he  
adu l t  h e a r t  ~3. As no s imi la r  r e sea rch  ha s  been  done  on t he  
new-born  r a b b i t  hear t ,  we do no t  k n o w  exac t ly  if and  
how m u c h  n o r e p i n e p h r i n e  can  be  b o u n d  ju s t  a f t e r  b i r th .  
I t  is ,possible t h a t  the  n e w - b o r n  r a b b i t  h e a r t  is able  
to  t a k e  up, a t  leas t  t empora r i ly ,  some of t he  n o r e p i n e p h r i n e  
p re sen t  in  t he  p lasma,  wh ich  decl ines a f t e r  p a r t u r i t i o n .  
If  so, on ly  t he  n o r e p i n e p h r i n e  was b o u n d  a n d  no t  t he  
ep inephr ine ,  wh ich  does no t  increase  in the  h e a r t  a f t e r  
b i r th .  

I t  is no t  sure t h a t  t he  r e l a t ive ly  h igh  c o n c e n t r a t i o n  of 
no rep ineph r ine  found  in t he  new-bo rn  h e a r t  w i t h i n  1 to  
4 h a f t e r  p a r t u r i t i o n  is abso lu te ly  necessa ry  for i ts  
ac t iv i ty .  I n  t he  adu l t  an imals ,  t h e  role p l a y e d  b y  endog-  
enous  norep inephr ine ,  e.g. on cardiac  con t rac t i l i ty ,  is 
st i l l  controversial~4.  I t  h a s  been  suggested  t h a t  ad r ena l  
release of ca t echo lamines  in  t h e  new-bo rn  an ima l s  could 
p l ay  a cr i t ica l  role in  s t i m u l a t i n g  t he  ca rd iovascu la r  
response  to  a s p h y x i a  a n d  in i t i a t i ng  r e sp i r a t ion  a t  b i r t h  1~. 
The  s u d d e n  increase  of card iac  n o r e p i n e p h r i n e  a few 
hours  a f te r  p a r t u r i t i o n  suppor t s  th i s  hypo thes i s  t6 
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Fig. 2. Epinephrine level in fetal and neonatal 
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Rdsumd. Chez le L a p i n  nouveau-n6 ,  le t a u x  de la 
no rad r6na l i ne  ca rd i aque  s'616ve b r u s q u e m e n t ,  d o u b l a n t  
p resque  p e n d a n t  les 4 heures  qui  su iven t  la p a r t u r i t i o n .  
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