
84 Specialia EXPERIENTIA 29/1 

of X - r a y  i r rad ia t ion ,  a n d  does no t  c o n s t i t u t e  a n y  spe- 
cific a l t e r a t i o n  per  se. Th i s  ob jec t ion  m a y  be  waved,  
however ,  on t h e  basis  of such  a l t e r a t ions  as t h e  sp l i t t i ng  
and  f o r m a t i o n  of b lebs  of t he  i n t e r n a l  leaf let  of t h e  
nuc lea r  m e m b r a n e .  Moreover ,  t h e  f i xa t i on  in s i tu  did  n o t  
f a v o u r  t he  mechan ica l  d a m a g e  of t h e  cell due  to  t h e  
p r e p a r a t i v e  procedure .  The  c h r o m a t i n  of i r r ad i a t ed  KIRK- 
lVIAN-ROBBINS t u r n o u t  cells d id  n o t  d e m o n s t r a t e  a n y  
changes  sugges t ive  of t h e  s e p a r a t i o n  of h i s tone  f rom 
D N A  c o n t r a r y  to f ind ings  on  i r r ad i a t ed  thymocytes~ ,3 .  
I t  m a y  be  supposed  t h a t  t he  i r r a d i a t e d  c h r o m a t i n  of 
KIRKMAN-1ROBBINS t u m o u r  ceils r e m a i n s  i n t a c t  because  
nuc lea r  m e m b r a n e  of these  cells lacks t h e  r e s p i r a t o r y  
enzymes ,  b u t  we c a n n o t  fu rn i sh  a n y  e x p e r i m e n t a l  d a t a  
for th i s  a s sumpt ion .  I t  is n o t e w o r t h y ,  however ,  t h a t  in  
t u m o u r  cells, as in o the r  cel lular  sys t ems  s, t h e  p r i m a r y  
t a r g e t  of t h e  ioniz ing r a d i a t i o n  is a nuc lea r  m e m b r a n e .  

Riassunto. L 'osse rvaz ione  al microscopio  e le t t ron ico  
del t u m o r e  di  KIRt<MAN-RoBBINS i r r ad i a to  con raggi  X 
d i m o s t r a v a  d a n n i  nucleolar i ,  f r a m m e n t a z i o n e ,  assot t igl i -  
a m e n t o  e sco l l amen to  dei  fogl ie t t i  del la  car ioteca.  Inol t re ,  
nel  c i t o p l a s m a  si o s se rvava  c r o m a t i n a  Iuor iusc i t a  dal  
nucleo. 
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Autoradiographic Studies on the Rat Embryos  in 

A l t h o u g h  cons iderab le  a t t e m p t s  h a v e  been  m a d e  to 
i nves t i ga t e  t he  me tabo l i c  process  of t he  ear ly  m a m m a l i a n  
e m b r y o s  in t h e  p r e i m p l a n t a t i o n  stage, our  u n d e r s t a n d i n g  
of t he  even t s  is r a t h e r  f r a g m e n t a r y l ,  k The  p r e s en t  
i nves t i ga t i on  was des igned to explore  au to r ad iog rap h i -  
cal ly t he  p a t t e r n  of nucleic  acid syn thes i s  in  t he  b l a s t o c y s t  
d u r i n g  n o r m a l  a n d  de layed  i m p l a n t a t i o n  s tages  in  t h e  
ra t .  The  r a t s  used were a d u l t  v i rg in  females  of t he  W i s t e r  
I m a m i c h i  s t r a i n  r ang ing  in  we igh t  f rom 180 to  240 g. 
Cyclic females  in  p ro-es t rus  we re  caged w i t h  n o r m a l  
males  a n d  lef t  ove rn igh t .  De layed  i m p l a n t a t i o n  was 
induced  fol lowing t h e  m e t h o d  of COCHRANE and MEYER 3. 
On t h e  t h i r d  day  of p r egnancy ,  m a t e d  female  r a t s  were 
b i l a t e r a l l y  ova r i ec tomized  a n d  each  r a t  was t r e a t e d  w i t h  
4 m g  of p roges t e rone  s u b c u t a n e o u s l y  pe r  day.  The  
p recurso r  was ins t i l led  d i rec t ly  in to  t h e  u t e r ine  l u m e n  

the Pre- implantat ion Stages 

15 m i n  before  a u t o p s y  f rom t h e  t u b a l  end. The  p recursor  
used was 3H-ur idine  (specific a c t i v i t y  5.0 c /mmole ,  
Da i ich i  K a g a k u  Y a k n h i n  K . K . ;  5 txc/uterine h o r n  in 
0.05 ml  ster i le  phys io logica l  saline).  I n  t h e  course of 
n o r m a l  p regnancy ,  r a t s  were au tops i ed  15 ra in  a f te r  
ins t i l l a t ion  of the  p recurso r  on  t h e  f i f th  or s i x t h  d ay  of 
p regnancy .  I n  t h e  de layed  i m p l a n t a t i o n  t h e  p recurso r  
was ins t i l led  in to  t h e  u t e r ine  l u m e n  of t h e  n i n t h  d ay  of 
de layed  i m p l a n t a t i o n  a n d  in a n o t h e r  group,  1 ~zg of 
estradiol-17fl  was in jec ted  s.c. on t h e  e igh t  d ay  of de layed  
i m p l a n t a t i o n  a n d  af te r  16 h t h e  p recursor  was ins t i l led  
in to  t h e  u t e r ine  lumen .  2 or 3 b l a s tocys t s  were t o g e t h e r  
t r a n s f e r r e d  to  a sl ide glass a n d  squashed  gen t ly  w i t h  a 
cover  slide. Af te r  t h e  slides were r ap id ly  frozen in l iquid  

Fig. I. Blastocyst of rat on day 5 showing the incorporation of 
aH-uridine. • 600. 

Fig. 2. Blastocyst of rat on day 5 showing the incorporation of 
3H-phenylalanine uniformly in all regions. • 600. 
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n i t r ogen  for  10 rain,  t h e  covers l ip  was f l ipped off qu ick ly  
w i t h  a s h a r p  scalpel  a n d  t he  sl ide was f ixed in abso lu te  
m e t h a n o l  for 10 ra in  a t  r oom t e m p e r a t u r e  and  dr ied  in 
air. The  slides were covered  w i t h  d i lu ted  (1:1) S a k u r a  
N1R-M 2 emuls ion.  Af te r  2-4  weeks  exposure ,  t he  slides 
were deve loped  for 7 ra in  a t  17~ in  K o n i d o l - X  deve loper  
and  s t a ined  w i t h  h e m a t o x y l i n e  eosin or May-Gr i i nwa ld  
gimsa.  F o r  e lec t ronmicroscopica l  s tudies ,  t he  b las to-  
cys ts  c o n t a i n i n g  aH-ur id ine  were  p re f ixed  in 2 .5% 
g l u t a r a l d e h y d e  in 0.1 M PO4 buf fe r  (pH 7.3), pos t f ixed  
in 1% os ium te t r aox ide ,  d e h y d r a t e d ,  a n d  e m b e d d e d  in 
E p o n  812. T h i n  sect ions  of t he  label led  b l a s tocys t s  were 
cu t  on  a P o r t e r - B l u m  M T - I I  u l t r a m i c r o t o m e .  The  sec- 
t ions  were coa t ed  w i t h  S a k u r a  N R - H 2  nuc lea r  t r a c k  
emuls ion  a n d  t h e  coa t ed  grids  were s to red  for 4 weeks. 
The  a u t o r a d i o g r a p h s  were t h e n  deve loped  w i t h  Konidol -  
X,  acid f ixed a n d  r insed  w i t h  dis t i l led water .  The  sect ions  
were s t a i ned  w i t h  lead c i t ra te .  

All t he  b l a s tocys t s  col lected on  d a y  5 showed  a h e a v y  
i nco rpo ra t i on  of aH-uridine.  Dur ing  de layed  i m p l a n t a -  

t ion,  t h e  i n c o r p o r a t i o n  of t h e  p recursor  was  seen in all  
p a r t s  of t h e  b las tocys ts .  18 h a f t e r  es t rogen  t r e a t m e n t ,  
all  t h e  b l a s tocys t s  showed  m a r k e d  increase  in t h e  incor-  
p o r a t i o n  of t h e  precursor .  I t  was p a r t i c u l a r l y  h e a v y  in 
the  p a r t s  of i nne r  cell mass.  E lec t ron-mic roscop ica l ly  
s i lver  gra ins  were seen over  t h e  nucleolus,  b u t  t h e  cyto-  
p l a sm was unlabel led .  The  p r e s en t  d a t a  in  t h e  r a t  showed  
t h a t  t h e  p r e - i m p l a n t a t i o n  b l a s t o c y s t  syn thes ized  R N A  
ut i l iz ing exogenous  ~H-urisine. S y n t h e t i c  a c t i v i t y  in  t h e  
b l a s tocys t s  was ev i d en t  w h e n  t h e  zona  pe l luc ida  was st i l l  
i n t ac t .  I n  t h e  de layed  b las tocys t ,  m o d e r a t e  R N A  an d  
p r o t e i n  syn thes i s  w i t h  m i n i m a l  D N A  syn thes i s  were 
observed.  JACOBSON et  al. 4 showed  t h a t  m o d e r a t e  R N A  
syn thes i s  occured in t h e  de layed  b l a s tocys t s  in  v i t ro  an d  
es t rogen  a d m i n i s t r a t e d  30 h before  a u t o p s y  m a r k e d l y  
increased  nuc lea r  a n d  nuc leo la r  R N A  s y n t h e s i s .  The  
m e c h a n i s m  b y  wh ich  es t rogen  i n i t i a t e s  i m p l a n t a t i o n  of 
blas~ocyst  h a s  n o t  been  ful ly  inves t iga ted .  However ,  i t  
has  been  sugges ted  t h a t  R N A  syn thes i zed  u n d e r  t h e  
inf luence  of es t rogen m a y  m e d i a t e  t h e  necessa ry  requi-  
r e m e n t  for f u r t h e r  cell d i f f e ren t i a t ion  of t h e  b l a s tocys t  
a n d  invas ion  of t h e  e n d o m e t r i u m  b y  t h e  t r o p h o b l a s t  
cells. F u r t h e r  e lec t ronmicroscopica l  a u t o r a d i o g r a p h i c  
s tudies  on t h e  p r e - i m p l a n t a t i o n  e m b r y o s  are going to  
i n v es t i g a t e  in  our  l a b o r a t o r y  5 

Zusammen/assung. Die R a f t e n b l a s t o c y s t e  s y n t h e t i -  
siert,  ku rz  b e v o r  sich die M e m b r a n a  pe l luc ida  aufl6st ,  
Nukle insXuren,  wie aus  der  A u f n a h m e  yon  U r i d i n  d u t c h  
die Zel lkerne  e l e k t r o n e n m i k r o s k o p i s c h  u n d  au to rad io -  
g r aph i sch  gezeigt  wnrde .  /3el ve rz6ger t e r  I m p l a n t a t i o n  
wird  Nukle ins~ure  in ge r ingerem Ausmass  aufgebau t .  
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Fig. 3. Electronmicroscopica! radioautography of blastocyst of rat on 
day 5 showing the incorporation 6f aH-uridine mostly in nucleus. 
ZP: zona pellucida; N: nucleus; BC: blastocoelic cavity. • 20,000. 
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Synaptic Junctions in the Developing Chick Optic 

The  d i s t r i b u t i o n  of r e t i na l  f ibres  to  t he  deve lop ing  ch ick  
opt ic  rec tum1-6  a n d  t he  cy tod i f f e r en t i a t i on  of t he  t ec t a l  
neu rons  d u r i n g  embryogenes i s  (review of t he  l i t e r a tu re  
b y  LAVAIL a n d  COWANT) h a v e  been  ex t ens ive ly  inves t i -  
gated.  No da ta ,  however ,  are so la r  ava i l ab le  on the  t ec t a l  
synap togenes i s .  I n  t h e  p r e s e n t  p a p e r  we r e p o r t  on  t h e  
t i m e  of a p p e a r a n c e  a n d  t he  d i s t r i b u t i o n  of t he  synap t i c  
j u n c t i o n s  in  t he  opt ic  t e c t u m  of t he  ch ick  embryo .  

Material. Elec t ronmic roscop ic  obse rva t i ons  were car- 
r ied ou t  on  g l u t a r a l d e h y d e - o s m i u m  fixed samples  t a k e n  
f rom the  an te ro infe r io r ,  do r somed ia l  a n d  pos te rodorsa l  
q u a d r a n t s  of t h e  opt ic  r e c t u m  of ch ick  e m b r y o s  aged 
f rom t h e  3rd to  t h e  20 th  i n c u b a t i o n  day.  The  spec imens  
were p r e p a r e d  for e x a m i n a t i o n  in a S iemens  E l m i s k o p  
I A  e lec t ron  microscope  accord ing  to t he  t e c h n i q u e  de- 
sc r ibed  in a p r ev ious  p a p e r  s. 

Tectum 

Results and discussion. A s y m m e t r i c a l  j u n c t i o n s  be- 
tween  ne rve  end ings  an d  d i f fe ren t  dendr i t i c  segments  
were occas ional ly  obse rved  in a spec imen  f rom an  11- 
days  e m b r y o ;  these  were c o n s t a n t  f indings ,  however ,  
f rom t h e  12 th  i n c u b a t i o n  d a y  (stage 38 accord ing  to 
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