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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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A t  t he  LM the  mouse  m a t e r i a l  p r e p a r e d  in t he  same  
way  and  s t a ined  in Giemsa,  p H  7.0, showed t h a t  : 1. Zygo- 
t ene  homologues  p re sen t  a pai red,  condensed  and  h igh ly  
s t a ined  h e t e r o c h r o m a t i c  end  (telomere),  whi le  t he  euchro-  
m a t i c  po r t i on  is v e r y  th in ,  long, l a m p b r u s h - l i k e  and  

C 

Hypothetical origin of the synaptonemal compIex (SC). The invagina- 
tion of the nuclear membranes start at the annuli to which chromo- 
some fibres are attached (A, B), resulting in SC. (C). After disaggrega- 
tion of the nuclear membranes both SC of each bivalent constitute an 
unit (D) which is further fragmented when the homologues separate 
(E). 

weak ly  s t a ined .  2. B o t h  ends  of each p a c h y t e n e  b i v a l e n t  
t e r m i n a t e  a t  d i f fe ren t  si tes of t he  NM. The  fac t  t h a t  
mouse  ch romosomes  are ac rocen t r i c  w i t h  a n  he te rochro -  
m a t i c  cen t romere ,  fac i l i t a tes  t h i s  o b s e r v a t i o n  ~, s. 3. Non-  
homologue  cen t romer i c  h e t e r o c h r o m a t i n  f r equen t ly  ends  
a t  v e r y  close s i tes  of t he  NM 9, b u t  h a v e  i n d e p e n d e n t  
annu l i  as seen a t  t he  EM. 4. The  hyd ro l i zed  nuclei  
(N HC1 a t  60~ 10 min)  show t h a t  t he  homologues  of each  
p a c h y t e n e  b i v a l e n t  r u n  para l l e l  a n d  coil a r o u n d  a t h i n  
axis  of low dens i ty  in  d i rec t ion  of t he  NM. The  b i v a l e n t s  
t e r m i n a t e  r ad i a l ly  a t  t he  b o r d e r  of a cy l inde r  whose  
d i a m e t e r  is a t  t he  reso lu t ion  l im i t  of t he  LM and  corre- 
sponds  to t he  a n n u l i  v isual ized  a t  t he  EM. 5. M e m b r a n e  
i n v a g i n a t i o n s  are  o f ten  found  a t  regions  where  he te ro-  
c h r o m a t i n  b locks  are a t t a ched .  

The  chemica l  c o n s t i t u t i o n  of t he  annu l i  a n d  of t h e  SC 
is a p p a r e n t l y  s imilar .  N e g a t i v e l y  cha rged  gold par t ic les  
a t t a c h  to a m p h i b i a n s  oocy te  a n n u l i  more  profuse ly  t h a n  
t he  pos i t ive  charged  ones 1~ Our  resu l t s  showed  t h a t  a 
weak  t r y p s i n  so lu t ion  a t t a c k s  p re fe ren t i a l l y  t he  a n n u l a t e d  
s t ruc tu re s  in  the  NM. Th i s  ev idence  suggests  t h a t  t h e  
a n n n l i l  are c o n s t i t u t e d  b y  basic  pro te ins .  On t h e  o the r  
hand ,  t he  SC, inc lud ing  t he  l a t e ra l  e lements ,  t he  cen t r a l  
e l emen t  and  t he  L-C fibres, is D N A s e - r e s i s t a n t  b u t  d igest -  
ed b y  t ryps in ,  t h u s  i n d i c a t i n g  also a bas ic  p ro t e in  con- 
s t i t u t i o n  n,  12. 

The  a n n u l i  p r e sen t  a va r i ab l e  d i a m e t e r  of a b o u t  
1,000 A13,~4.On t he  o the r  hand ,  t he  w i d t h  of  t he  SC of 
a b o u t  1,200 ~15 cor responds  to  t h e  w i d t h  of a doub le  NM 
( tha t  would be  a b o u t  450 ~-, i nc lud ing  t he  pe r inuc lea r  
space 14), folded and  w i t h  a sma l l  i n t e rva l  a t  t he  zone of 
appos i t ion .  

In  our  p r e p a r a t i o n s  b o t h  h y p e r t r o p h i e d  a n n u l i  and  SC 
show a n  ave rage  w i d t h  of 6,000 A ill mice,  r e ach ing  
12,000 _~ in frogs. I n  sp i te  of t he  large d i s t ens ion  suffered 
b y  t he  m a t e r i a l  due  to  t he  m e t h o d  we used, t he re  is st i l l  
a g g r e e m e n t  be tween  t he  d imens ions  of b o t h  s t ruc tures .  

Opt ica l  and  e lec t ronic  aspec t s  of t he  assoc ia t ion  be- 
tween  ch romosomes  and  annu l i  m a y  sugges t  t h a t  t h e  
m e m b r a n e  in t he  i n v a g i n a t i o n  process  carr ies  a t  i t s  
p e n e t r a t i n g  end  t he  b o u n d  p o r t i o n  of t he  f i l aments .  
D u r i n g  t h i s  mot ion ,  t he  f i l a m e n t s  would  t u r n  in a n  
a p p r o x i m a t e l y  360 ~ direct ion,  a n d  would  be  mechan i ca l l y  
apposed  to  t he  glove-f inger- l ike  i nvag ina t i on .  Since t h e  
f i l aments ,  a t t a c h e d  to  t he  same  si te  of t he  NM, are 
a p p a r e n t l y  homologues  (bouquet) ,  d u r i n g  i n v a g i n a t i o n  
t h e y  would be  t h e  ones to  be  apposed  concen t r i ca l ly  to  
t he  shear  a t  t he  p e r i p h e r y  (Figure A-C).  

I n s t e a d  of t he  z ip- fas tener - l ike  hypo thes i s ,  to  exp la in  
c h r o m o s o m e  pair ing,  we sugges t  t h a t  pa i r ing  m a y  occur  
t h r o u g h  i n v a g i n a t i o n  of t he  NM, fo rming  t he  SC. Once 
apposed  a r o u n d  t he  complexes ,  t he re  would  be  a m u c h  
easier  pa i r ing  of homologue  regions a t  t he  molecu la r  level.  

W i t h  t he  d i saggrega t ion  of t he  NM b o t h  complexes  of 
each  b i v a l e n t  would c o n s t i t u t e  a un i t  which,  b y  closing, 
would  comple t e  t he  pa i r ing  of t h e  homologues  (Figure D). 
Fu r the r ,  w i t h  t i le s e p a r a t i o n  of t he  homologues ,  t he  SC 
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would  d i s rup t ,  w i t h  f r a g m e n t s  s t i l l  a t t a c h e d  to t he  ends  
of t h e  ch romosomes  (Figure  E). These  f r a g m e n t s  could 
be  used to r e c o n s t r u c t  t he  NM a t  t he  end  of cell  d iv i s ion  16. 

Rdsumd. La  microscopie  61etronique des n o y a u x  
m6io t iques  de l ' a m p h i b i e n  t6 t r ap lo ide  O. americanus et  
de la souris a p e r m i s  d % m e t t r e  l ' h y p o t h e s e  s u i v a n t  
laquel le  le complexe  s y n a p t o n 6 m i q u e  r6sul te  de l ' i nva -  

g i n a t i o n  de la m e m b r a n e  nucl6aire,  le synaps i s  g r an t  la 
cons6quence  de ce m6can isme .  
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Karyolo~ical Description of Three Species of the 

I n sp i t e  of t he  growing  n u m b e r  of karyologica l ly  s tud ied  
species, c o m p a r a t i v e  s tud ies  of b i rd  species, b o t h  close to  
each  o the r  a n d  f rom d i f fe ren t  popu la t ions ,  car r ied  ou t  so 
far  are s t i l l  insuff ic ient .  

Th i s  p a p e r  descr ibes  t he  k a r y o t y p e s  of W e s t  S iber ian  
a n d  Middle  As ian  r ep re sen t a t i ve s  of 3 species of spar rows  : 
Passer d. domesticus (3 nest l ings ,  2 a d u l t  males  a n d  1 adu l t  
female,  v ic in i t i es  of Novosib i rsk) ,  P. d. griseogularis 
(8 nes t l ings  a n d  2 a d u l t  males,  Dushanb6 ,  T a j i k i s t a n ) ;  
P. hispaniolensis (7 nest l ings ,  D u s h a n b 6 ;  i adu l t  temale ,  
Gheok-Tepe ,  T u r k m e n i a ) ;  a n d  P. montanus (1 nes t l ing ,  
2 a d u l t  males  and  3 females,  v ic in i t ies  of Novos ib i r sk ;  
1 a d u l t  ma le  and  female,  Dushanb6) .  

C h r o m o s o m e  p r e p a r a t i o n s  were o b t a i n e d  b y  d i rec t  
m e t h o d  f rom bone  m a r r o w  cells of p r e l i m i n a r i l y  colchici- 
n ized  nes t l ings  and  a d u l t  bi rds ,  accord ing  to c o n v e n t i o n a l  
cy togene t i ca l  t e c h n i q u e  1, and  s t a ined  in Giemsa.  For  each  
species a b o u t  25-30 m e t a p h a s e s  were ana lyzed .  

Domestic sparrow, Passer domesticus. 2 n : 7 6 .  On com- 
pa r i son  of k a r y o g r a m s  of 2 subspecies  of t he  domes t i c  
spar row,  no di f ferences  were f o u n d 3  I n  t he  c h r o m o s o m e  
c o m p l e m e n t  of th is  species, 12 c h r o m o s o m e  pai rs  are 
c lear ly  iden t i f i ab le  (Figure  1). The  f i rs t  s u b m e t a c e n t r i c  

Genus Passer 

c h r o m o s o m e  is r e m a r k a b l e  for i ts  size. Two n e x t  ch romo-  
somes ( s u b me t acen t r i c  an d  sub te locen t r ic ,  respect ive ly)  
are equa l  in  size b u t  sho r t e r  t h a n  t h e  f i rs t  ch romosome.  
The  4 th  c h r o m o s o m e  r ep re sen t ed  b y  a pa i r  of me tacen -  
t r ics  on m e t a p h a s e  p la t e s  in  males  is single in  females.  
This  al lows us to  i den t i fy  i t  as Z -ch romosome .  N e x t  to  
t h e m  in t h e  k a r y o t y p e ,  are 4 s u b m e t a c e n t r i c s - m e t a -  
cent r ics  of decreas ing  size. The  n e x t  2 c h r o m o s o m e  pairs ,  
of a b o u t  t h e  same  size, are  acrocentr ics .  The  smal l  
ac rocen t r ic  ch ro mo s o mes  N N l 1 - 1 2  call be  well  de tec ted  
on  m e t a p h a s e s  an d  m a y  be des igna t ed  as t r a n s i t i o n a l  to  
t h e  group of mic rochromosomes .  The  W - c h r o m o s o m e  in 
c h r o m o s o m e  sets of females  can  be  d e t e r m i n e d  r a t h e r  
d i s t inc t ly .  I t  is a s u b me t acen t r i c ,  t h e  12 th  or 13th  by  
size. 

The willow sparrow, P. hispaniolensis. 2 n = 7 6 ,  as in 
t h e  p reced ing  species. I n  t h e  i nd iv idua l s  s tudied,  f rom 
d i f fe ren t  areas,  t h e  c h r o m o s o m e  c o m p l e m e n t s  do n o t  
differ. The  ch ro mo s o mes  of t h i s  species are l ike those  in 
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Fig. 1. Karyotype of female Passer domesticus. 


