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Owing  to  t h e  d i s t r i b u t i o n  a n d  s igni f icance  of t h e  s m o o t h  
m u s c u l a r  t i s sue  in  t h e  ovary ,  t h e i r  d i r ec t  role in  t h e  
fo l l icular  deh i scence  a n d  a t u s i a  s t i l l  r e m a i n s  deba t ab l e .  

Riassunto. M e d i a n t e  l ' impiego  del  microscopio  e le t t ro-  
nico v i ene  d i m o s t r a t a  la  rea le  e s i s t enza  di  piccoli  g rupp i  
di  cellule m u s c o l a r i  lisce, n o n  in  r a p p o r t o  con  vasi ,  in  
d i f fe ren t i  zone de l l ' ova io  ( s t roma,  corpo luteo,  teca,  
g h i a n d o l a  in te rs t iz ia le )  del ga t to ,  del  conigl io e del  topo.  
Le  cellule m u s c o l a r i  sub i scono  c a r a t t e r i s t i c h e  modi f ica-  
zioni  in re laz ione  al  ciclo ovar ico.  
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Fig. 4. Rabbit ovary. High magnification of 2 modified smooth 
muscle cells in the theca interna of an antral follicle. The cytoplasm 
contains a big nucleus {N), numerous myofibrils ( , -~)  with scattered 
clear lipid droplets (L). × 22,700. 
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Differentiation of Endodermal  Tissues  in Homografts  of Primit ive Ectoderm from Two-Layered 
Rat Embryonic  Shields 

R e c e n t l y  NICOLET 1 showed t h a t  in  ch i ck  e m b r y o n i c  
shie lds  t he  de f in i t ive  e n d o d e r m  ( p r e s u m p t i v e  gu t  ep i the -  
l ium)  ar ises  b y  i n v a g i n a t i o n  of cells f r om t h e  e p i b l a s t  
in  t he  a n t e r i o r  p a r t  of t h e  p r i m i t i v e  s t reak .  T h e  poss ib i l i ty  
t h a t  a n  ana logous  m e c h a n i s m  ex is t s  d u r i n g  t h e  ge rm 
laye r  f o r m a t i o n  in  m a m m a l i a n  e m b r y o s  was  i n d i c a t e d  
b y  GROBSTEIN ~ in  1952. H e  m e c h a n i c a l l y  r e m o v e d  t h e  
ou t e r  cell l aye r  (p r imi t i ve  e n d o d e r m )  of mouse  e m b r y o n i c  
sh ie lds  o n  t h e  7 th  d a y  of p r e g n a n c y  (va r i ab le  cy l i nde r  
l e n g t h  a n d  d e v e l o p m e n t a l  s tage)  a n d  g ra f t ed  t h e  pre -  
cu l t u r ed  c lus te rs  of p r i m i t i v e  e n d o d e r m - d e p r i v e d  shie lds  
in to  t h e  a n t e r i o r  c h a m b e r  of t h e  eye of a d u l t  mice  for 
30 days .  The  e p i t h e l i u m  of t h e  g u t  d i f f e r en t i a t ed  w i t h i n  
t he se  g ra f t s  a t  a h i g h  inc idence .  T h e  a u t h o r  conc luded  
t h a t  ' t h e  i n n e r  cell layer ,  or  p r i m i t i v e  ec toderm,  of t h e  
mouse  e m b r y o n i c  sh ie ld  c a n n o t  be  r ega rded  as a ge rm 
layer  w i t h  capac i t i e s  s h a r p l y  l im i t ed  to  e c t o d e r m a l  dif-  
f e r en t i a t i on ' .  

I n  a r e c e n t  c o m m u n i c a t i o n  we s h o w e d  t h a t  p a r t i c u l a r  
ge rm layers  of p r e s o m i t e  r a t  e m b r y o s  c a n  be  s e p a r a t e d  
f rom one a n o t h e r  b y  t r e a t m e n t  w i t h  p ro t eo ly t i c  enzymes .  
T h i s  p rocedure  does  n o t  a f fec t  t h e  v i a b i l i t y  of e m b r y o n i c  
cells a n d  t h e i r  a b i l i t y  to  d i f f e r en t i a t e  i n t o  n o r m a l  t i s sues  
a f t e r  t r a n s p l a n t a t i o n  3. 

I n  t h e  e x p e r i m e n t  we are  r e p o r t i n g  he re  t h e  a l b i n o  
r a t s  of t h e  i n b r e d  F i sche r  s t r a i n  were used. The  e m b r y o n i c  
sh ie lds  were  al l  a t  t h e  p r e - p r i m i t i v e  s t r eak  stage,  a n d  
t h e  o u t e r  cell  l ayer  was  r e m o v e d  fol lowing p r e - t r e a t m e n t  
w i t h  enzymes .  T h e  c lu s t e r ing  a n d  p r e - c u l t u r i n g  of  em-  
b r y o n i c  sh ie lds  were  avo ided  a n d  t h e  g ra f t s  were  t r a n s -  
fe r red  u n d e r n e a t h  t h e  k i d n e y  capsule  of a d u l t  ra t s .  

P r e g n a n t  females  were ki l led b y  e t h e r  8 d a y s  a f t e r  
m a t i n g  a n d  t h e  e m b r y o s  were  i so la ted  in  s te r i le  T y r o d e ' s  
sal ine.  On ly  t h e  egg cy l inders  be long ing  to  t h e  s t age  12 
of NICHOLAS 4 (p re -p r imi t ive  s t reak)  were  se lec ted  for 
t h e  e x p e r i m e n t .  T h e y  cons is ted  on ly  of a n  i n n e r  (p r imi t ive  
ec tode rm)  a n d  a n  o u t e r  cel l  l aye r  ( p r i m i t i v e  endode rm) .  
T h e  ec top l acen t a l  cone  a n d  t h e  R e i c h e r t ' s  m e m b r a n e  
were r e m o v e d  a n d  t h e  e m b r y o n i c  sh ie lds  w i t h  t h e i r  ex t ra -  
e m b r y o n i c  p a r t s  were t r e a t e d  w i t h  e n z y m e s  8. T h e  ac t ion  
of en zy mes  was b locked  b y  a m i x t u r e  of sa l ine  a n d  a 
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Differentiation in renal homografts of separate primitive germ layers isolated from pre-primitive streak rat embryonic shields 

Graft No, of Skin Neural Primitive gut Carti- Bone Muscle 
cases tissue 1age 

Respira- Oeso- Intes- Total Smooth Skel- Heart 
tory phagus tine etal 
tube 

Primitive ectoderm 15 - 12 13 8 11 14 11 3 13 2 12 
Primitive endoderm 11 . . . . . . . . . . .  

P[ 

PI 

Fig. 1. Diagram illustrating the separation of primitive germ layers. 
PEe, primitive ectoderm; PEn, primitive endoderm; EEP, extra- 
embryonic part. 

Fig. 2. Predominant differentiation of the respiratory tube (ciliated 
columnar epithelium, glands, smooth muscle, cartilage) within a 
graft of the primitive ectoderm, x 14,5. 

Fig. 3. Differentiation of intestine within a graft of the primitive 
ectoderm, x 23. 

few drops of calf  se rum which  was subs t i tu ted  by  a pure  
sal ine a f te r  5 rain. The  ou te r  cell  l ayer  was then  easily 
r emoved  wi th  tungs ten  needles and the  r ema in ing  inner  
cell  layer  was separa ted  f rom the  ex t r aembryon ic  pa r t  
by  a t ransverse  cu t  (Figure 1). Bo th  the  cup-shaped  inner  
and the  shrunken  outer  cell  layer  were graf ted separa te ly  
unde rnea th  the  k idney  capsule of young  male  ra ts  
be longing to the  same strain.  Af te r  15 days  the  hosts  
were killed, the  grafts  were r emoved  and  subjec ted  to  
the  rout ine  histological  procedure.  26 graf ts  in all  (15 + 11) 
were made.  The  results  are shown in the  Table.  

The  p r imi t i ve  endoderm did no t  d i f ferent ia te  a t  all. 
All graf ts  were comple te ly  resorbed.  On the  cont rary ,  
in the  graf ts  of the  p r i m i t i v e  ec toderm,  charac ter i s t ic  
t issues or ig ina t ing  f rom al l  3 germ layers  were present .  
The  most  conspicuous fea ture  was the  regular  appearance  
of the  der iva t ives  of the  p r imi t ive  gut.  They  d i f ferent ia ted  
as o rganotypic  associat ions of endodermal  (epithelia) and 
mesodermal  (cartilage, muscle) t issues (Figures 2 and 3). 
A m o n g  non-endodermal  t issues the  comple te  absence of 
the  skin and the  low incidence of bone and skeletal  
muscle  were obvious.  

In  spi te  of some differences in t he  design of exper iment ,  
t he  resul ts  of the  present  inves t iga t ion  conf i rm the  ma in  
conclusions f rom GROBSTEIN'S 2 exper iment .  T h e y  speak 
in favour  of the  p resumpt ion  t h a t  the  2 cell  layers of t he  
p re -p r imi t ive  s t reak ra t  e m b r y o  cannot  be regarded as 
def in i t ive  ec toderm and endoderm to which the  th i rd  
layer  (mesoderm) has  only  to be added  to comple te  the  
f inal  pa t t e rn  of the  embryon ic  shield. W i t h  regard  to 
its h is togenet ic  capaci t ies  the  inner  cell layer  is stil l  
omn ipo t en t  a t  th is  stage. The  def in i t ive  ind iv idua l iza t ion  
of classical  germ layers  wil l  p robab ly  be  a t t a ined  by  
segregat ion of cells of t he  inner  layer  dur ing  the  nex t  
deve lopmen ta l  steps. F u r t h e r  inves t iga t ion  is necessary 
to  e lucidate  whe the r  or  no t  t he  morphogene t ic  mecha-  
nism dur ing  the  fo rma t ion  of def in i t ive  germ layers in 
the  ra t  egg cyl inder  is analogous to  t h a t  occurr ing in t he  
chick b las toderm.  

Zusammen]assung. Die innere und die ~iussere Zell- 
schicht  8 Tage a l te r  Ra t t enke imsche iben  wurden  enzy-  
ma t i s ch  vone inander  ge t renn t  und un te r  die Nieren-  
kapsel  e rwachsener  R a t t e n  verpf lanzt .  Die  isolierte innere  
Zel lschicht  (pr imi t ives  Ek tode rm)  differenzier te  sich 
n ich t  nur  in ek tode rma le  und mesodermale ,  sondern 
auch  in typ i sch  endodermale  Gewebe (Darmepi thel) .  Es  
wird daraus  gefolgert ,  dass in d iesem Entwick lungs -  
s t ad ium die innere bzw. /iussere Zel lschicht  noch nicht  
als das def in i t ive  Ek to -  bzw. E n d o d e r m  angesehen wer- 
den k6nnen.  
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