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Summary. R a d i o a c t i v i t y  in  t he  fe ta l  p l a s m a  1 h a f t e r  m a t e r n a l  i n j ec t ion  of 14C-4-corticosterone or ~4C-4-estradiol-17 fl 
on  d a y  21 of g e s t a t i o n  was m a r k e d l y  h ighe r  t h a n  t h a t  1 h a f t e r  in j ec t ion  on d a y  22. R a d i o a c t i v i t y  in the  m a t e r n a l  
p l a s m a  was n o t  d i f fe ren t  on  these  2 days.  The  resu l t s  sugges t  t h a t  t he  p l a c e n t a l  p e r m e a b i l i t y  to  s teroids  f rom the  m o t h e r  
to  t h e  fe tus  decl ines  t o w a r d  t he  end  of ge s t a t i on  in t he  ra t .  

M a t e r n a l  co r t i cos te rone  is cons idered  to be able  to  cross 
t he  p l a c e n t a  to  r e a c h  t h e  fe tus  d u r i n g  la te  ges t a t ion  in t he  
ra t ,  s ince r a d i o a c t i v i t y  is found  in t he  fe ta l  p l a sma  30 rain  
a f t e r  in j ec t ion  of l*C-4-cort icosterone in to  p r e g n a n t  r a t s  
on  d a y  21 of ges t a t ion  4. F e t a l  co r t i cos te rone  seems to  
r e a c h  t h e  m o t h e r ,  also d e m o n s t r a t e d  b y  the  use of t h e  
r ad ioac t ive  h o r m o n e  s. E s t r o g e n  appea r s  to  cross t he  p la-  
c e n t a  to  r e a c h  t h e  fetus,  based  on  the  o b s e r v a t i o n  t h a t  t he  
a t r o p h y  of t he  fe ta l  r a t  ad r ena l  fol lowing m a t e r n a l  ovar i -  
e c t o m y  was p r e v e n t e d  b y  t he  in jec t ion  of a smal l  a m o u n t  
of e s t rad io l  b e n z o a t e  to  t he  ova r i ec tomized  m o t h e r  6, t h a t  
a large a m o u n t  of e s t r ad io l  benzoa te ,  w h e n  in jec ted  in to  
t he  p r e g n a n t  ra ts ,  exe r t ed  pa r adox i ca l  mascu l in iz ing  
effects on  t he  sexua l  d e v e l o p m e n t  of t he  n e o n a t a l  female  
r a t s  7, a n d  t h a t  e s t r ad io l  d ip rop iona te ,  w h e n  in jec ted  in to  
p r e g n a n t  mice, caused  t he  c r y p t o r c h i d  in t he  ma le  off- 
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Radioactivity of the maternal and fetal plasma ! h after maternal 
injection of A 14C-4-corticosterone or B 14C-4-estradiol-17fl on day 
21 or 22 0I gestation. Open circles, mothers; closed circles, fetuses. 
A dotted line shows a presumable trend of decline in frahsplaeental 
passage 0f steroids from the mother to the fetus toward the end of 
gestation. 

sp r ing  a t  m a t u r i t y  s. Thus ,  va r ious  k inds  of s teroids ,  
regardless  of w h e t h e r  n a t u r a l  or  syn the t i c ,  can  cross t he  
p l a c e n t a  9,10. 
However ,  i m m e d i a t e l y  before  p a r t u r i t i o n ,  cor t i cos te rone  
does no t  a p p e a r  able  to  cross t he  p l a c e n t a  e i the r  f rom the  
m o t h e r  to  t he  fe tus  or f rom t h e  fe tus  to  t h e  m o t h e r  11. The  
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  in fe ta l  r a t s  g r ea t l y  
increases  d u r i n g  the  process  of del ivery.  This  increase  
occurs  even  a f t e r  m a t e r n a l  ad r ena l ec tomy ,  b u t  does  no t  
occur  a f t e r  fe ta l  h y p o p h y s e c t o m y  in sp i te  of the  increase  
of t h e  cor t i cos te rone  c o n c e n t r a t i o n  in t he  n o r m a l  m a t e r -  
na l  p l a s m a  n.  Therefore ,  the  p r e sen t  work  was des igned 
to t e s t  w h e t h e r  t he  p l a c e n t a l  p e r m e a b i l i t y  to  s te ro ids  
decl ines t o w a r d  the  end  of ge s t a t i on  in t h e  ra t ,  b y  t h e  use 
of r ad ioac t ive  cor t i cos te rone  a n d  estradiol-17fl.  
Materials and methods. W i s t a r  r a t s  were fed a commerc ia l  
d ie t  (Or ien ta l  pel le ts  NMF) a n d  water .  The  m o r n i n g  on  
which  m a t i n g  was de t ec t ed  b y  the  presence  of spe rm in 
the  vag ina l  smea r  was r ega rded  as day  1 of ges ta t ion .  On 
day  21 or 22 of ges ta t ion ,  each  p r e g n a n t  r a t  was g iven  a n  
i.p. i n j ec t ion  of 1 ~xCi 14C-4-corticosterone or 1.2 ~zCi 
14C-4-estradiol-17fl. The  a n i m a l  was ki l led b y  d e c a p i t a t i o n  
1 h l a t e r  and  t he  m a t e r n a l  a n d  fe ta l  b lood  samples  were 
col lected for the  ana lys i s  of p l a s m a  rad ioac t iv i ty .  The  
ana lys i s  was  conduc t ed  a t  t he  Osaka  P re fec tu ra l  I n s t i t u t e  
of Radiology.  Rad ioac t i ve  h o r m o n e s  used were 14C-4- 
cor t icos terone ,  specific a c t i v i t y  52 mCi /mmole ,  p roduced  
b y  The  R a d i o c h e m i c a l  Centre ,  A m e r s h a m ,  and  14C-4- 
estradiol-17fl ,  specific a c t i v i t y  52 mCi /mmole ,  p roduced  
b y  The  New E n g l a n d  Nuclear ,  Bos ton .  
Results and discussion. The  r a d i o a c t i v i t y  (cpm/ml  p lasma)  
in t he  fe ta l  p lasma,  1 h a f t e r  m a t e r n a l  in j ec t ion  of radio-  
ac t ive  cor t i cos te rone  on  d a y  21 of ges ta t ion ,  was a l m o s t  
the  same  as t h a t  in t he  m a t e r n a l  p l a s m a  (figure, A). How-  
ever,  1 h a f t e r  in j ec t ion  on  d a y  22, the  r a d i o a c t i v i t y  in  t h e  
fe ta l  p l a s m a  was s t r ik ing ly  lower  in sp i te  of the  fac t  t h a t  
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t h e  a c t i v i t y  in  the  m a t e r n a l  p l a sma  was a p p r o x i m a t e l y  
the  same  as t h a t  on  d a y  21. S imi lar  resu l t s  were o b t a i n e d  
a f t e r  in j ec t ion  of r ad ioac t ive  estradiol-17fl  (figure, B). 
As we d id  no t  d i r ec t ly  measure  r ad i oac t i ve  cor t i cos te rone  
a n d  estradiol-17/5 in the  p lasma,  b u t  m e a s u r e d  t o t a l  rad io-  
ac t iv i ty ,  i t  is no t  possible  to  say  to w h a t  e x t e n t  t he  in- 
jec ted  r ad ioac t ive  s te ro ids  h a d  been  me tabo l i zed  in t he  
m o t h e r  a n d / o r  t he  p lacen ta .  Never the less ,  t he  essent ia l  
p o i n t  is t h a t  t he  p l a c e n t a l  t r a n s f e r  of s te ro ids  decl ines  
t o w a r d  t h e  end  of ge s t a t i on  in t he  ra t .  I t  h a s  been  shown  
t h a t  t h e  p l a s m a  es t rogen  c o n c e n t r a t i o n  in p r e g n a n t  r a t s  
is e leva ted  m a r k e d l y  on day  21 as c o m p a r e d  w i th  t h a t  on 
d a y  16 of ges t a t ion  TM. Therefore ,  t he re  m a y  be an  ex- 
p l a n a t i o n  t h a t ,  because  of the  rise of p l a s m a  es t rogen  
c o n c e n t r a t i o n  t o w a r d  the  end  of ges ta t ion ,  some d i lu t ion  
of t he  in jec ted  labeled s teroid  could occur,  which  would  
resu l t  in a n  a p p a r e n t  decrease  of the  t r a n s f e r  ra te .  How-  
ever,  d a t a  r ega rd ing  the  dif ference of p l a s m a  es t rogen  
c o n c e n t r a t i o n  b e t w e e n  day  21 and  d a y  22 of ges t a t ion  are 

st i l l  l ack ing  a n d  i t  is no t  k n o w n  w h e n  t he  c o n c e n t r a t i o n  
beg ins  to  rise. 
In  r e l a t i on  to  this ,  t h e  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  
in p r e g n a n t  r a t s  on  day  22 ha s  been  r epo r t ed  to be  less 
t h a n  t h a t  on  d a y  2113. Therefore ,  t he  d i lu t ion  of in j ec ted  
label led  s te ro id  is unl ikely ,  a t  leas t  as r ega rds  cor t ico-  
s te rone ,  a l t h o u g h  p l a s m a  es t rogen  shou ld  be  a s sayed  
d u r i n g  these  2 days.  On t he  c o n t r a r y ,  t he re  m a y  be  
a n o t h e r  poss ib i l i ty  t h a t ,  if t he  t o t a l  a m o u n t  of c i r cu la t ing  
co r t i cos t e rone  or  es t rogen  inc lud ing  label led  s te ro ids  de-  
creases  f rom d a y  21 to  d a y  22, the  abso lu t e  a m o u n t  t r a n s -  
p o r t e d  to  t he  fe tus  would decrease  p r o p o r t i o n a t e l y ,  re- 
su l t ing  in t he  a p p a r e n t  decrease  of t he  p l a c e n t a l  t r a n s f e r  
ra te .  
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Effects of a d e n o h y p o p h y s e c t o m y  on c A M P  levels  in chick e m b r y o  thyroid,  adrenal  and spleen 1 
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Summary.  c A M P  levels in t h y r o i d  and  ad r ena l  are h igher  in  17-day-old  d e c a p i t a t e d  ch ick  e m b r y o s  t h a n  in controls ,  
while  spleen c A M P  is no t  modif ied.  

In  ch ick  embryo ,  pa r t i a l  d e c a p i t a t i o n  resu l t s  in va r ious  
defects  which  are, t o t a l l y  or pa r t i a l ly ,  cor rec ted  b y  em-  
b ryon ic  a d e n o h y p o p h y s i s  grafts .  Therefore ,  d e c a p i t a t i o n  
m a y  be  cons idered  endocr inologica l ly  e q u i v a l e n t  to  adeno-  
h y p o p h y s e c t o m y  (see Be tz  2 for review).  Comple te  em-  
b ryon ic  d e v e l o p m e n t  of endoc r ine  g lands  such  as t h y r o i d  
and  ad rena l  a-5, and  non-endoc r ine  organs ,  e.g. spleen 6, is 
pars  d i s t a l i s -ho rmone -dependen t .  Our  s t u d y  was des igned 
to inves t iga t e  w h e t h e r  e m b r y o n i c  h y p o p h y s e c t o m y  affects  
t he  adenos ine  3 ' ,5 ' -cyclic  m o n o p h o s p h a t e  (cAMP) levels 
in these  organs.  
Material and methods. Chick e m b r y o s  were d e c a p i t a t e d a  
a t  the  12-15-somi te  s tage a f te r  r em ova l  of 5 ml  a lbumen .  
In  con t ro l  series, t he  same a m o u n t  of a l b u m e n  was re- 
moved.  The  organs  were s tud ied  a t  the  17 th  day.  Organs  
were qu ick ly  t a k e n  o u t  and  homogen ized  in ice-cooled 6 %  
t r i ch lorace t ic  acid. Pools  of t hy ro id s  and  ad rena l s  (10-14 
pairs)  a n d  ind iv idua l  spleens were frozen in l iquid  n i t r ogen  
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cAMP values are expressed in pmoles per mg of protein as means • 
SE of duplicates from a number of deternfinations indicated in pa- 
rentheses 

Thyroid Adrenal Spleen 

Decapitated 
embryos a) 22,72!4.45 (8) b) 18.18i3.17 (5) 11.30-t=2.73 (9) 
Controls 7,68• (7) 8.60!1.22 (5) 10.764-1.96 (8) 

a) and b) differ significantly from the control, p < 0.01 and 0.05 
respectively. 

and  k e p t  a t  - -30 ~ un t i l  assay,  c A M P  levels were 
m e a s u r e d  b y  isotopic d i lu t ion  m e t h o d  7, us ing  ki ts  o b t a i n e d  
f rom B o e h r i n g e r  M a n n h e i m .  P ro t e in  c o n t e n t  was de te r -  
m i n e d  b y  t he  m e t h o d  of Lowry.  
Results. As shown  in the  t ab le ,  t h y r o i d  and  a d r e n a l  c A M P  
levels were h ighe r  in o p e r a t e d  e m b r y o s  t h a n  in cont ro ls .  
In  con t r a s t ,  e m b r y o n i c  h y p o p h y s e c t o m y  did  no t  mod i fy  
spleen c A M P  level. 
Discussion. In  ch ick  embryo ,  t he  d i f f e r en t i a t i on  of t h y r o i d  
a n d  ad rena l  is no t  af fected b y  h y p o p h y s e c t o m y  un t i l  
a b o u t  l l - 1 2 - d a y - s t a g e  a n d  d u r i n g  t he  las t  days  of t h i s  
pe r iod  h o r m o n a l  secre t ions  occur  as shown  for t h y r o x i n e  
b y  T h o m m e s  e t  al. s and  for co r t i cos te rone  b y  Wise  a n d  
F rye  9. I n  f u r t h e r  deve lopmen t ,  a f u n c t i o n a l  a d e n o h y p o -  
p h y s i a l - t a r g e t  g l and  axis  is r equ i red  to al low comple te  
d i f f e r en t i a t i on  a n d  n o r m a l  phys io logy  of t h y r o i d  and  
adrena l .  In  d i f f e ren t i a t ed  s ta te ,  i t  is genera l ly  accep ted  
t h a t  t h e  effects  of t h y r o t r o p i n  and  co r t i co t rop in  on  t a r g e t  
g l ands  are  m e d i a t e d  t h r o u g h  s t i m u l a t i o n  of t he  adeny l -  
cyc lase -cAMP sys tem,  r e su l t ing  in a n  increase  of t he  
c A M P  level.  So, i t  could  h a v e  been  expec ted  t h a t  lack of 
' f i r s t  h o r m o n a l  messenger '  would  r e su l t  in a low c A M P  
level  in t h y r o i d  a n d  ad rena l  of d e c a p i t a t e d  ch ick  em- 
bryos .  Oppos i t e  resu l t s  were o b t a i n e d  for b o t h  t h y r o i d  
a n d  adrena l .  A h y p o t h e s i s  c an  be  p roposed  to  exp la in  t h i s  
d i s c r epancy :  h igh  c A M P  levels could be  r e l a t ed  to  t he  
incomple t e  s t a t e  of d e v e l o p m e n t  of these  g lands  in 17-day-  
old d e c a p i t a t e d  embryos .  Moreover ,  t he  ques t ion  ar ises  
w h e t h e r  these  h igh  c A M P  levels are respons ib le  for t he  
basa l  h o r m o n a l  secre t ion  b y  t h y r o i d  a n d  a d r e n a l  in de- 
c a p i t a t e d  ch ick  embryos ,  th i s  secre t ion  r e m a i n i n g  a t  t he  
level  obse rved  before  the  f u n c t i o n  of t h e  g lands  is con t ro l led  
b y  a d e n o h y p o p h y s i s .  W o r k  is in  progress  to  check  these  
hypo thes i s .  A d e n o h y p o p h y s e c t o m y  e n h a n c e s  spleen 
g r o w t h  a n d  modif ies  his togenesis .  I t  is l ikely t h a t  t h i s  
effect  resu l t s  f rom an  ind i r ec t  m e c h a n i s m  in w h i c h  
cor t icoids  are  i nvo lved  6. Th i s  m a y  exp la in  t h a t  spleen 
c A M P  level  is n o t  d i f fe ren t  in  n o r m a l  a n d  d e c a p i t a t e d  
embryos .  


