
*5. 1. 1974 Specialia 61 

Plasma Adrenocorticosteroid Changes during Thyroxine-Induced Accelerated Maturation of 
the Neonatal Rat Intestine 

The  v a c u o l a t e d  vi l lous ep i the l ia l  cells of t h e  t e r m i n a l  
sma l l  i n t e s t ine  of t h e  y o u n g  r a t  t ake  up  an t ibod ie s  a n d  
o the r  macromolecu le s  d u r i n g  t h e  18 days  fol lowing b i r th .  
At  th i s  t i m e  t h e r e  is a change  in t he  a p p e a r a n c e  a n d  func-  
t ion  of t h e  cells emerg ing  f rom t he  c ryp t s  of L i ebe rk i i hn :  
b o t h  t h e  cha rac t e r i s t i c  v a c u o l a t i o n  a n d  t h e  p e r m e a b i l i t y  
to  macromolecu les  d isappear .  As these  more  m a t u r e  cells 
ascend t he  villi,  t h e  u p t a k e  ot macromolecu les  such  as 
~25I P V P  declines progress ive ly  to  zero b y  21 days  a f t e r  
b i r t h  : a process  t e r m e d  'c losure '  x, ~. 

The re  is cons iderab le  ev idence  t h a t  t he  ad r ena l  co r t ex  
is imp l i ca t ed  in th i s  p h e n o m e n o n .  Thus ,  exogenous  
g lucocor t icoids  p rovoke  precocious  closure;  t h e r e  is a n  
increase  in endogenous  cor t i cos te rone  c o n c e n t r a t i o n s  
co inc iden t  w i t h  n o r m a l  closure;  a n d  b i l a t e ra l  adrena l -  
e c t o m y  will de lay  t he  process3-6. 

R e c e n t  e x p e r i m e n t s  h a v e  s h o w n  t h a t  closure can  also be  
induced  to  occur  ea r ly  b y  da i ly  in jec t ions  of t h y r o x i n e  7. 
Dai ly  in jec t ions  of t h y r o x i n e  (T,), un l ike  cor t i sone 
ace t a t e  wh ich  has  a n  effect  on P V P  u p t a k e  w i t h i n  24 h, 
h a v e  l i t t le  ac t ion  d u r i n g  t he  f i rs t  4 -5  days  a d m i n i s t r a t i o n ,  
a f te r  wh ich  t i m e  h o w e v e r  closure occurs  in  a m a n n e r  
wh ich  resembles  t he  n o r m a l  process  (Figure 1A). 

The  p r e sen t  e x p e r i m e n t s  were 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  t h y r o x i n e - i n d u c e d  closure i n v o l v e d  t h e  ad r ena l  
cor tex,  b y  m e a s u r i n g  t he  p l a s m a  cor t i cos te rone  concen t r a -  
t ions  in  con t ro l  r a t s  a n d  r a t s  rece iv ing  T 4, 2 ~g/g b o d y  
w t - l d a y  -~. F r o m  Figure  1B i t  will be  seen t h a t  t he  p l a s m a  
cor t i cos te rone  c o n c e n t r a t i o n s  in  T4- t rea ted  r a t s  b e g a n  to 
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increase  progress ive ly  above  t h e  r e l a t ive ly  s t ab le  con t ro l  
va lues  unt i l ,  on  d a y  13 w h e n  closure was complete ,  t he  
c o n c e n t r a t i o n  was s imi la r  to  t h a t  seen a t  t he  c o m p a r a b l e  
s tage  d u r i n g  n o r m a l  closure (20-21 days).  

F r o m  these  resu l t s  we sugges t  t h a t  t h e  ea r ly  m a t u r a t i o n  
of t h e  i n t e s t i ne  p r o m o t e d  b y  exogenous  t h y r o x i n e  m a y  be  
b r o u g h t  a b o u t  v ia  t he  ad rena l  cor tex.  The  dose of t h y r o x i n e  
a d m i n i s t e r e d  in these  e x p e r i m e n t s  was  100 x t h e  da i ly  
secre t ion  r a t e  ca lcu la ted  b y  BELTZ a n d  REINEKE s. 
P r e l i m i n a r y  e x p e r i m e n t s  w i t h  in jec t ion  of 1/10 of t he  
dose of t h y r o x i n e  f rom d a y  15-day 12 (0.2 ~zg/g b o d y  
w t . - l d a y  -1) h a v e  d e m o n s t r a t e d  a s ign i f ican t  increase  in 
p l a s m a  cor t icos te ro id  c o n c e n t r a t i o n s  and  a 40% decrease  
in  P V P  u p t a k e  c o m p a r e d  w i t h  con t ro l  an ima l s  fed on  
day  13. I n  t he  n e w b o r n  ra t ,  p l a s m a  t h y r o x i n e  concen t r a -  
t ion  increases  s ign i f i can t ly  b e t w e e n  days  9-11 a n d  days  
13-14 (A. L. THOMAS, u n p u b l i s h e d  observa t ions ) .  This  is 
5 days  before  P V P  u p t a k e  beg ins  to  decrease.  I n  species in  
wh ich  closure occurs  w i t h i n  t h e  f i rs t  few hour s  of b i r t h  
such  as t he  calf a n d  t he  lamb,  t he  p o s t - n a t a l  p a t t e r n  of 
p l a s m a  t h y r o x i n e  c o n c e n t r a t i o n  is v e r y  d i f fe rent  f rom 
t h a t  in  t he  r a t :  p l a s m a  t h y r o x i n e  is h ighes t  a t  t he  t i m e  of 
b i r t h  a n d  falls in  t he  f i rs t  few days  of life in  b o t h  t he  
calf a n d  lamb9,1~ The  phys io logica l  role of t h y r o i d  
a c t i v i t y  in  n a t u r a l  closure r ema ins  to  be e s t ab l i shed  n 

Rdsumd. L ' i n t e s t i n  des r a t s  nouveau -n6s  peu  abso rbe r  
des macromol6cu les  p e n d a n t  les 18 p remie r s  jours .  
L ' a r r ~ t  de ce t t e  a b s o r p t i o n  (<da c l6 ture  ~>) e s t  a ccompagn6e  
d ' u n e  a u g m e n t a t i o n  s ign i f ica t ive  de la  c o n c e n t r a t i o n  du 
cor t icos t6rone  du  p l a s m a  sanguin .  Du 5e au  12e jour ,  
l ' a d m i n i s t r a t i o n  de 2 ~g de t h y r o x i n e  p a r  g de po ids  
corpora l  (wt-X day-~),  cu t  p o u r  r6su l t a t  une  a u g m e n t a t i o n  
des c o n c e n t r a t i o n s  de p l a s m a  st6roide et  la <,cl6ture~> 
p r 6 m a t u r 6 e  de l ' i n t e s t i n  a v a n t  le 13e jour .  
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Fig. 1. A) plasma steroid concentration and B) PVP uptake in the 
newborn rat. Normal control animals (.) are compared with animals 
receiving thyroxine, 2 ~xg/g body wt-lday -1 (• Vertical bars 
indicate standard error of mean where this exceeds the dimensions 
of the plotted point. Regression lines were derived by the method of 
least squares (T-T'; fl~yroxine-treated animals, 11-13 days inciusive: 
C-C' control animals, 18-20 days inclusive). Abscissae, age in days. 
ordinates, A) plasma steroid concentration and B) % PVP uptake 1, 3. 
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