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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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Fig. 1. A small bouton synapsing on a horizontal dendrite in the 
layer III. A few synaptie vesicles are present in the pre-synaptie 
terminal at the 12th incubation day. er, endoplasmic retieulum; 
mr, microtubules. • 60,000. 

Fig. 3. Axodendritic junction in the layer X. A small bouton synapses 
on a dilatal portion of a radially oriented dendrite. • 40,000. 

Fig. 2. A synaptic junction between a medium-sized bouton (sb) 
and the initial segment of a radial dendrite (D) in the layer VI at the 
12th incubation day. White arrows point to 2 active zones. • 

HAMBURGER and HAMILTON 9) onwards; they could be 
recognized in the following layers (in accordance to the 
terminology employed by LAVAIL and COWAI~I~ a) 
layers lli and IV: junctions between small boutons and 
horizontally oriented dendrites (Figure i): b) layers VI 
and VII: junctions between medium-sized boutons and 
the initial segment of radially oriented dendrites of 
pir i form ceils (Figure 2); c) layers X and X I i  junct ions  
be tween  small  bou tons  and per iphera l  segments  of radial-  
ly or iented  dendr i tes  (Figure 3). 

The c o m p o n e n t  morpho logy  of these  junct ions  was 
v i r tua l ly  Uniform, i r respect ive  of t,heir location. The pre-  
synap t ic  t e rmina ls  were in form of pea r shaped  bou tons  
wi th  a few vesicles of 40-60 nm, lying agains t  a th ickened  
pa r t  of the  p re - synap t i c  membrane .  The synap t ic  cleft  
was 15-30 nm in w i d t h  and  in ex tens ive  communica t ion  
wi th  the  extracel lular  space. The pos t - synap t i c  m e m b r a n e  
was paral lel  to the  p re - synap t i c  one, b o t h  running  s t ra igh t  
and was th ickened  by  a l ining f i l amentous  material .  The 
per iphera l  pa r t  of p re - synap t i c  t e rmina ls  of ten conta ined  
large e m p t y  vesicles as c o m m o n l y  presen t  in the  growing 
t ips  of axons  in the  same layers. Al though  only a few 
dendr i tes  of group a) could be followed to the i r  emergence  
f rom large hor izonta l  neurons  of t he  future  s t r a t u m  gri- 
scum centrale,  the i r  close morphological  un i fo rmi ty  
po in t s  to this  ma jor  origin. The junc t ions  de tec ted  in 
these  layers were more  numerous  t h a n  those  in o the r  
layers  a t  the  ve ry  f irs t  m o m e n t  of appearance .  The den- 
dri tes  in group b) junc t ions  cont inued  the  outer  pole of 
middle-s ized p i r i form ceils in layer  VI and of small  piri-  
form cells of layer  VII .  The dendr i tes  of group c) junc t ions  
were th inne r  and  synap t ic  t e rmina ls  mos t ly  con tac ted  

9 V. HAMBURGER and H. HAMILTON, J. Morph. 88, 49 (1951). 
10 j.  H. LAVAIL and W. M. COWAN, Brain Res. 28, 391 (1971). 
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Fig. 4. Two synaptic junctions (arrows) in the layer XI of the optic rectum from an 18th incubation day chick embryo. • 31,000. 

typ ica l  d i la ted  port ions.  A smaI1 n u m b e r  of t e rmina ls  in 
th is  group could be recognized as segments  of f ibres 
runn ing  in the  s t r a t u m  op t i cum and  m a y  be considered 
as re t ino- tec ta l  synapses :  the  presence  of synap t i c  te rmi-  
nals f rom o the r  sources,  however,  canno t  be excluded.  
The origin of the  p re - synap t i c  t e rmina l s  in group b) and c) 
junc t ions  canno t  ye t  be ident id ied.  Whereas  fibres of 
re t ina l  origin are cer ta in ly  no t  involved in the  synapses  
of group a) 1,10, t h e y  could represen t  a t  least  p a r t  of those  
of group b). A q u a n t i t a t i v e  eva lua t ion  of changes  in sy- 
nap t ic  dens i ty  has no t  ye t  been done:  however ,  synap t i c  
junc t ions  were few unt i l  the  14th incuba t ion  day ;  dur ing  
the  14 th-18 th  day  per iod s imilar  axodendr i t i c  junct ions  
were observed  t h r o u g h o u t  the  o the r  layers.  A crit ical 
increase in num ber  was then  observed  be tween  the  day  18 
and the  f irs t  hours  af ter  ha t ch ing  (Figure 4). 

Our observa t ions  may  be summar ized  thus :  the  synap-  
t ic junc t ions  in the  developing chick opt ic  r ec tum dis- 
p layed  the  essent ial  fea tures  of developing synapses  
previous ly  observed in o ther  pa r t s  of the  CNS 11-13. They  
appear  a t  only a re la t ive ly  late s tage of t ec ta l  neuron 
ma tu ra t ion ,  par t icu lar ly  in the  case of the  large mult i -  
polar  cells of the  s t r a t u m  gr iseum centrale.  They  could 
be recognized when  cell prol i fera t ion has ceased in the  
neural  ep i the l ium 7 and the  essent ial  s teps  in the  distri-  
bu t ion  of the  migra t ing  neurons  into the  6 major  s t r a t a  
of the  t e c t n m  14 have  been  accomplished.  In  addi t ion,  a 
marked  delay be tween  the  t ime  of arr ival  of re t ina l  f ibres 
and  the  appea rance  of re t ino- tec ta l  synapses  was observed.  

Al though  the  ident i f ica t ion  of m o s t  pre-  and post-  
synap t ic  c o m p o n e n t s  is still diff icult  in m a n y  junct ions ,  

one m a y  safely claim t h a t  f ibres of ve ry  dissimilar  origin 
(such as those  of groups a) and c ) ) fo rm synap t ic  conne- 
ct ions in the  same period of t ime.  

Last ly ,  it  should be no ted  t h a t  the  first  junc t ions  be- 
tween  re t ina l  f ibres and  the  tec ta l  neurons  appear  a t  an 
earlier s tage t h a n  t h a t  in which  the  fo rmat ion  of in t ra-  
re t ina l  synapses  was d e m o n s t r a t e d  15. 

Riassunto. Giunzioni s inapt iche  compaiono  in d i f ferent i  
s t ra t i  plessiformi del t e t t o  ot t ico de l l ' embr ione  di pollo, a 
pa r t i re  dal  12 ~ giorno di  i .ncubazione: a u m e n t a n o  di 
numero  f r a i l  12 ~ ed il 18 ~ giorno e, in man ie ra  cri t ics ,  I r a  
questo  e le p r ime  ore dopo la schiusa. 
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H u m a n  Sp leen  Inh ib i tor  of  L e u k a e m i c  Cell  G r o w t h  

In  recen t  years  much  in fo rmat ion  has been  ob ta ined  to  
indica te  t h a t  cer ta in  t issues conta in  subs tances  t e rmed  
chalones,  which  depress  or inh ib i t  celt divis ion act ing in 
a nega t ive  feedback  mechanism1-4.  

The possibi l i ty  t h a t  t he  spleen m a y  produce  a diffusi- 
able subs tance  wi th  inh ib i to ry  or cy to tox ic  effects on 
haematopo ie t i c  cells has  been suggested on the  basis of cli- 
nical observat ions .  We  have  been inves t iga t ing  whe the r  or 
no t  such a fac tor  was p resen t  in the  spleens of 2 pa t i en t s  

suffer ing f rom chronic myelocyt ic  leukaemia  (CML), 
2 wi th  p r i m a r y  hyper sp len i sm and  4 normal  persons  
undergoing  surgery as a result  of t r auma .  For  compar i -  
son, 2 bovine  spleens were also s tudied.  Ano the r  impor-  
t a n t  objec t ive  of our  p ro jec t  was to develop long- te rm 
cultures of h u m a n  CML ceils and  mul t ip le  my e l o ma  ceils 
to t e s t  the  effect  of the  splenic inhibi tor  (SI). Each  of the  
spleens were surgically removed,  processed and t e s t ed  
separately .  The spleens were homogen ized  in disti l led 


