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H i p p o k a m p u s  und in der  Amygda l a  beobachte t .  Im  
H y p o p h y s e n v o r d e r l a p p e n  war  Radioakt iv i tXt  in den 
Zellkernen yon tBasophilen nachweisbar .  Die antoradio-  
g raph ischen  Ergebnisse  un te rs t i i t zen  das t{onzept  eines 
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doppe l ten  Androgen-<{Feedbacks~> auf der  Ebene  des 
Zen t ra lne rvensys t ems  und  der Hypophyse .  
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Plasma Adrenocorticosteroid Concentrations Immediately after Birth in the Rat, Rabbit and Guinea- 
Pig 

Circulat ing p l a sma  concen t ra t ions  of t he  pr inciple  
adrenocor t icos teroid  are e levated  in t h e  per iod  imme-  
d ia te ly  af ter  b i r t h  in the  l amb ~, 2 and calf a. In  b o t h  these  
species the  concen t ra t ion  falls over the  nex t  few days.  
There  are few repor t s  of ve ry  ear ly  s teroid levels in the  
r abb i t  and  guinea-pig in t he  neona ta l  per iod 4 and inves- 
t igat ions  on the  ra t  have  general ly  been  made  of 1 animals  
one or more  days  af ter  b i r th .  Dif ferent  me thods  of assay 
have  yielded very  var iable  results.  F luor imet r ic  techni-  
ques, in par t icular ,  appear  to resul t  in ve ry  high values 5, 6. 
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Fig. 1. Plasma corticosterone concentration in the young rat. Experi- 
mental points represent mean values -t- S.E.M. (Number of animals 
in parentheses). Ordinate: plasma steroid concentration gg/100 ml. 
Abscissa: Age after birth in h and days. 

In  t he  inves t iga t ions  r epor ted  here, an imals  were 
ma in t a ined  under  s t an d a rd  condi t ions  and  killed by  
decapi ta t ion .  Ind iv idua l  guinea-pig samples  or pooled 
blood f rom at  least  5 ra ts  or 2 r abb i t s  were ana lyzed  by  
compe t i t ive  p ro te in  b ind ing  af ter  Sephadex  L H  20 sepa- 
ra t ion  as descr ibed previouslyS. 

Cort icosterone is the  ma in  c i rcula t ing adrenocor t ico-  
s teroid  in the  rat .  In  t he  f i rs t  30 rain of ex t ra -u te r ine  life, 
mean  p l a sma  levels were 12.6 :i: 0.8 ~g/100 ml  (Figure t). 
Thereaf ter ,  the  p l a sma  s teroid  concen t ra t ion  decl ined 
s teadi ly  over  t he  f i rs t  8 h. A fu r the r  d rop  occurred be- 
tween  days  2-3. 

HOLT and  OLIVER ~, using a f luor imetr ic  assay, r epor ted  
a mean  p lasma  cor t icos terone concen t ra t ion  in the  ra t  of 
200 ~g/100 ml 1-5 h af ter  b i r th .  The values  observed  at  
unspecif ied t imes  dur ing the  f irs t  day  af ter  b i r t h  by  3 o ther  
groups of workers  were abou t  18 Fg/100 ml s-l~ The 
only previous ly  publ i shed  values  which  app roach  our 
observed  ranges are those  of BARTOVA 1~ who repor ted  a 
concen t ra t ion  of 5 Fg/100 ml on day  2 of ex t ra -u te r ine  life. 

Our f inding t h a t  cort isol  is t he  major  adrenocor t ico-  
s teroid  in t he  newborn  r abb i t  has  no t  been  previous ly  
recorded.  Concent ra t ions  were h ighes t  3-10 rain af ter  
b i r th  (Figure 2) and  had  fallen by  the  end of the  f i rs t  day  
to levels which  r ema ined  re la t ive ly  co n s t an t  unt i l  day  
14, a t  which  t ime  the  mean  value was 0.5 ~: 0.1 ~g/100 ml. 
At  th is  age, THORNTON et  al * found a mean  p l a sma  
cortisol  concen t ra t ion  of 11 ~,g/100 ml. 

Figure  3 demons t r a t e s  p l a sma  cort isol  levels in the  
guinea-pig f rom b i r th  to  14 days.  Cortisol is the  principle 
c i rculat ing adrenocor t icos tero id  in th is  species. Values 
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Fig. 2. Plasma cortisol concentration in the young rabbit. Experi- 
mental points represent mean values -t- S.E.M. (Number of animals 
in parentheses). Abscissae and ordinates as Figure 1. 
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Fig. 3. Plasma cortisol concentration in the young guinea-pig. 
Experimental points represent mean values ~ S.E.M. (Number of 
animals in parentheses). Abscissae and ordinates as Figure 1. 
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obse rved  w i t h i n  t h e  f i r s t  24 h of life were v e r y  m u c h  
h igher  t h a n  in  t h e  r a t  or r a b b i t  a n d  exceeded 100 ~g/100 
ml.  F u r t h e r m o r e ,  t h e  s u b s e q u e n t  fal l  in  p l a s m a  levels is 
m u c h  less p rec ip i tous  t h a n  in t h e  o t h e r  two species 
s tudied .  

P l a s m a  adrenocor t i cos te ro ids  c i rcu la t ing  i m m e d i a t e l y  
af te r  b i r t h  could o r ig ina te  f rom e i the r  t h e  m a t e r n a l  or 
foeta l  adrena l .  E v i d e n c e  for t h e  f i r s t  poss ib i l i ty  exists ,  in  
t h a t  t h e  p l a c e n t a  is p e r m e a b l e  to  cor t i cos te rone  in t h e  
ra t ,  s ince label led  cor t i cos te rone  in jec ted  in to  t he  m o t h e r  
en te r s  t h e  foetaI  c i rcu la t ion  12. 

Glycogen  depos i t ion  in t h e  foeta l  r a t  l iver  is i m p a i r e d  
more  w h e n  m a t e r n a l  a d r e n a l e c t o m y  is c o m b i n e d  w i t h  
foe ta l  d e c a p i t a t i o n  t h a n  a f t e r  foe ta l  d e c a p i t a t i o n  a lone  t3. 
Th i s  a rgues  for t h e  ab i l i t y  of m a t e r n a l  cor t i cos te ro ids  to  
cross t h e  p lacen ta .  

On t he  o t h e r  h a n d ,  ev idence  in  f a v o u r  of foe ta l  ad r ena l  
secre t ion  comes  f r o m  t he  ab i l i t y  of t h e  foe ta l  r a t  to  
m a i n t a i n  n o r m a l  c a r b o h y d r a t e  m e t a b o l i s m  a f t e r  m a t e r n a l  
ad r en a l ec tomy ,  p r o v i d e d  i ts  own ad r ena l  g lands  are in tac t ,  
a l t h o u g h  th i s  does no t  necessar i ly  p rove  foe ta l  secre t ion  
u n d e r  n o r m a l  condi t ions .  

I n  t h e  n e w b o r n  r a t  t he  p r e sen t  resu l t s  i nd i ca t e  t he  h a i l -  
life decl ine  of p l a s m a  cor t i cos te rone  levels du r ing  t he  
f i rs t  8 h of life to  be  3.44 h. Such  a half- l i fe  suggests  t h a t  
i m m e d i a t e l y  a f te r  b i r th ,  t h e  r a t  is secre t ing  cor t icos te rone  
in to  t he  c i rcu la t ing  pool  r a t h e r  t h a n  s i m p l y  c lear ing t he  
cor t i cos te rone  wh ich  h a d  p rev ious ly  crossed t he  p l a c e n t a  
f rom the  mo the r .  Th i s  a r g u m e n t  would  also seem to ho ld  
for  t h e  r a b b i t  a n d  especia l ly  for  t h e  gu inea-p ig  in  v iew 
of t h e  d a t a  we h a v e  r epo r t ed  here  14. 

Rdsumd. On a mesur6  le t a u x  de cort isol  e t  de cort ico-  
s t6rone dans  le p l a s m a  du j eune  ra t ,  du  l ap in  et  du  r a t  
d ' A m 6 r i q u e  aus s i t6 t  apr6s  la mise  b a s e t  j u squ '~  14 jours  
apr6s. D a n s  tou te s  ces esp6ces, la c o n c e n t r a t i o n  de l 'adr6-  
noeor t icos t6ro ide  p r inc ipa l  6 ta f t  61ev6e les p remie r s  jours  
et  d i m i n u a i t  r egu l i6 rement  p a r  la suite.  
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Origin of the Synaptonemal Complex 

Chromosomes  are a t t a c h e d  to t h e  nuc l ea r  m e m b r a n e  
(NM), in  p a r t i c u l a r  to  t h e  a n n u l i  1, ~. A t  t h e  b e g i n n i n g  of 
meiosis,  t h e  s y n a p t o n e m a l  complexes  (SC) were also found  
to  be  a t t a c h e d  to  t h e  nuc l ea r  membraneS ,  ~. D u r i n g  t he  
pa i r i ng  process,  t he  D N A  fibres  are d isposed  a long  these  
s t ruc tures .  

The  u n k n o w n  or ig in  of t he  SC p r o m p t e d  us to  inves t i -  
ga te  th i s  s t r u c t u r e  in  a m p h i b i a n  a n d  m a m m a l  meio t ic  
phases .  A new t e c h n i q u e  p e r m i t t e d  a c o m p a r a t i v e  s t u d y  
of t h e  v e r y  same  cell b y  b o t h  l i gh t  microscope  (LM) a n d  
e lec t ron  microscope  (EM). Our  f ind ings  sugges t  t h a t  t he  
SC m a y  resu l t  f r om NM i n y a g i n a t i o n .  I t s  s t r u c t u r e  would  
co r respond  to a fo lded  doub le  m e m b r a n e  w i t h  t he  l a te ra l  
e l emen t s  fo rmed  b y  t h e  i nne r  m e m b r a n e  a n d  t h e  cen t r a l  
e l e m e n t  b y  t he  a p p o s i t i o n  of ~he ou te r  NM. In  th i s  case, 
t he  cav i ty ,  co r r e spond ing  to  the  SC, would  a p p e a r  as a 
pore  a t  t h e  surface  of t i le nucleus.  T h e  s t a r t i n g  p o i n t  of 
t h e  glove-f inger- l ike  i n v a g i n a t i o n  would  be  a n  a n n u l u s  to  
wh ich  homologous  ch r om os om es  are a t t a c h e d  (Figure  
A-C).  

Smal l  f r a g m e n t s  of frog a n d  mouse  tes t i s  were  t r e a t e d  
w i t h  dis t i l led  w a t e r  for 15 min ,  f ixed in 50% glacial  
acet ic  acid for 15 rain,  m a i n t a i n e d  1-3 days  in  cold 
Carnoy,  a n d  t r a n s f e r r e d  to  50% acet ic  acid for  15 min.  
E a c h  f r a g m e n t  was  squashed  or squeezed on  a 1% par lo-  
d ion  coa ted  slide. Sco t ch - t ape  w i t h  a 3 m m  ~ open ing  
enclos ing t he  prese lec ted  phase  c o n t r a s t  field was p laced  
over  t he  slide. B y  r e m o v i n g  t he  tape,  t h e  pa r lod ion  was 
t r ans fe r r ed  to  a gr id  p rev ious ly  i m m e r s e d  in a so lu t ion  

of p e t r o l e u m  e the r  c o n t a i n i n g  sco tch - t ape  glue, and  
r ap id ly  air-dr ied.  The  grids  were s t a ined  in  2% u r a n y l  
ace t a t e  for 30 min,  a i r -dr ied  a n d  e x a m i n e d  in a Siemens  
U M  a t  60 kV and  an  E l m i s k o p  I a t  80 kV. 

Due  to t he  h y p o t o n i c  a n d  Carnoy  t r e a t m e n t ,  t he  
ch romosomes  b e c a m e  h y p e r t r o p h i e d ,  a n d  some of t h e  
s t ruc tures ,  n o r m a l l y  v isua l ized  on ly  a t  t h e  EM, could 
t h e n  be  de tec ted  a t  the  LlVi level.  E n l a r g e m e n t  of chromo-  
some f ibres in  e t h a n o l  and  h e m o g l o b i n  so lu t ion  has  been  
p rev ious ly  r epo r t ed  K 

W e  found  faceted,  a n n u l a t e d  s t ruc tu re s  of 6,000 A in 
t he  mouse,  a n d  12,000 A in t he  t e t r a p l o i d  frog Odonto- 
phrynus americanus% showing  po in t s  of h igher  dens i t y  
a t  t he  pe r iphe ry ,  f rom where  t h e  c h r o m a t i n  f ibres  
i r rad ia te .  These  s t r u c t u r e s  are o f ten  found  in zygotene  
nuclei ,  h i g h l y  d i s t ended  b y  t h e  s m e a r  or s q u a s h  process,  
each  homologue  pa i r  showing  such  a r ing  a t  b o t h  ends. 
I n  t he  frog t h e y  seem to be po la r ized  a n d  to  coincide w i t h  
t he  region,  f rom where  t he  ch romosomes  sp read  in  a 
b o u q u e t  conf igura t ion .  
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