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T h e  P r e s e n c e  of  S m o o t h  M u s c u l a r  Cel ls  in the  O v a r y  of Severa l  M a m m a l s  as  S e e n  U n d e r  the  
E l e c t r o n  M i c r o s c o p e  1 

M a n y  classical  a u t h o r s  desc r ibed  in  t h e  p a s t  t h e  
p re sence  of  s m o o t h  musc le  t i s sue  in t h e  o v a r y  of d i f f e ren t  
m a m m a l s  2-4. B u t  t he  rea l  ex i s t ence  of t h i s  t i ssue,  i t s  
d i s t r i b u t i o n  a n d  s igni f icance  was  den ied  or  d i scussed  b y  
o t h e r s  s, s 

I n  t h i s  r e p o r t  t h e  rea l  p re sence  of s m o o t h  musc le  cells 
was  obse rved  w i t h  t h e  e l ec t ron  mic roscope  in  d i f f e ren t  
a reas  of t h e  ovar i e s  of r a b b i t s ,  ca t s  a n d  mice,  a n d  t h e  
u l t r a s t r u c t u r a l  f ea tu re s  of these  cells a re  descr ibed .  

T h e  ovar i e s  of r abb i t s ,  ca t s  a n d  mice  were r emoved ,  
r e d u c e d  t o  sma l l  pieces a n d  f ixed  in 5 %  g l u t a r a l d e h y d e  
in p h o s p h a t e  bu f f e r  a t  p H  7.2 for  2 -5  h a n d  pos t - f ixed  
in  1 %  OsO,  in  p h o s p h a t e  buf fe r  7 for  2 -3  h.  T h e  b locks  
were  e n b e d d e d  i n  a r a l d i t e  a n d  t h e  sec t ions  c u t  w i t h  a 
P o r t e r - B l o o m  M T  1 u l t r a m i c r o t o m e  were  s t a i n e d  w i t h  P b  
a c e t a t e  s or  w i t h  P b  c i t r a t e*  a n d  o b s e r v e d  w i t h  a Zeiss 
E M  9 e l ec t ron  microscope.  I n  add i t ion ,  0.5-1 v m  t h i c k  
sec t ions  were  s t a i n ed  w i t h  bas ic  fuchs in  for  l i gh t  micro-  
scopy.  

M a n y  s m o o t h  m u s c u l a r  cells were  o b s e r v e d  in d i f f e ren t  
a reas  of t h e  ovar i e s  of r abb i t s ,  ca t s  a n d  mice  w i t h  t h e  
a id  of t h e  e l ec t ron  microscope .  O f t e n  t he se  cells are  
a r r a n g e d  in  fascicles, or  in  sma l l  groups ,  b u t  s o m e t i m e s  
a p p e a r  isolated.  T h e y  were  found  s c a t t e r e d  in t h e  o v a r i a n  
s t roma ,  r e l a t ed  to  i n t e r s t i t i a l  cells, in  t h e  p e r i p h e r y  of 
t h e  corpus  l u t e u m  a n d  s o m e t i m e s  b e t w e e n  lu tea l  cells in  
t h e  m i d d l e  of t h e  g land.  T h e  s m o o t h  m u s c u l a r  cells are  
se ldom no t i ced  b e t w e e n  cells of t h e  t h e c a  i n t e r n a  a n d  
e x t e r n a  or  in  t h e  a reas  of a t r e t i c  follicles. 

E a c h  s m o o t h  m u s c u l a r  cell  p r e s e n t s  t y p i ca l  f i l amen t s ,  
n u m e r o u s  free r ibosomes  in t h e  p e r i n u c l e a r  a rea  of cy to-  
p la sm,  l ip id  d rop le t s  a n d  a t  t i m e s  g lycogen par t i c les  
(200-250 A in d i ame te r ) .  M i t o c h o n d r i a  are  n o t  a b u n d a n t  
a n d  o f t en  e x h i b i t  long  cr is tae.  T h e  Golgi  vesc icu la r  
c o m p l e x  is a l m o s t  a lways  p r e s e n t  a n d  r e l a t ed  w i t h  1-2  
eent r io les ,  s o m e t i m e s  in t h e  process  of ci l iogenesis.  T h e  
r o u g h  e n d o p l a s m i c  r e t i c u t u m  is m o d e r a t e l y  deve loped .  
T h e  p l a s m a  m e m b r a n e  shows  m a n y  i n v a g i n a t i o n s  caveo lae  
in t r ace l lu l a res  a n d  a few o p a q u e  a reas  of c o n d e n s a t i o n .  
Sec t ions  of n e r v e  en d i n g s  ( m y o n e u r a l  j unc t ions )  a re  
occas iona l ly  seen. 

T h e  p l a s m a  m e m b r a n e  is cove red  w i t h  a dense  l amina .  
A n  a m o r p h o u s  or  f ib r i l l a r  m a t e r i a l  a d h e r e n s  to  t h e  
e x t e r n a l  a spec t  of t h e  dense  l amina .  T h e  nuc leus  is elong- 
a t ed  a n d  i ts  enve lope  fo rms  wide  p e r i n u c l ea r  c i s te rnae .  

T h e  p r e s e n t  f i nd ings  on  t h e  occur rence  of a s m o o t h  
musc le  t i s sue  in  t h e  o v a r y  of r a b b i t s ,  ca t s  a n d  mice  are  
genera l ly  in  accord  w i t h  some o t h e r  r e c e n t  o b s e r v a t i o n s  
on  t h e  r a t  a n d  m o n k e y  ovar ies  1°, 11. I n  a d d i t i o n  some  
s m o o t h  m u s c u l a r  cells, however ,  m a y  d i sp l ay  f ea tu re s  
o t h e r  t h a n  t hose  j u s t  descr ibed.  Some  h a v e  a c y t o p l a s m  
w i t h  r a re  f i l a m e n t s  a n d  a p p e a r  genera l ly  i n d i f f e r e n t i a t e d  
a n d  r e semble  f ib rob las t s .  O t h e r s  h a v e  more  l ip id  drople ts ,  
m e m b r a n e s  of t h e  r o u g h  e n d o p l a s m i c  r e t i cu lum,  r ibo-  
somes  a n d  p inocy tos i s  vesicles.  T h e  second  t y p e  of 
s m o o t h  m u s c u l a r  cells is in  close c o n t a c t  w i t h  s te ro id-  
ogenic  cells ( lu teal  or  i n t e r s t i t i a l  cells). These  o b s e r v a t i o n s  
sugges t  t h a t  o v a r i a n  s m o o t h  m u s c u l a r  cells h a v e  a cycle  
of  d i f f e r e n t i a t i o n  s imi l a r ly  to  t h e  o t h e r  o v a r i a n  cells x~, 13 
a n d  m a y  b e  in f luenced  b y  t h e  h o r m o n a l  ac t ion  of t h e  
h y p o p h y s i s  a n d  b y  t h e  local  a c t i o n  of t h e  o v a r i a n  
s t e ro ids  as  well14,15. 

Fig. 1. Mouse ovary. Smooth muscle cell (SM) in relation with some 
interstitial cells (IC). The cytoplasm of the smooth muscle cell is 
filled with filaments and contains mitochondria and rough mem- 
branes. The arrow indicates a transverse section of a fine unmyeli- 
nated nerve fiber. × 7~400. 

Fig. 2. Mouse ovary. Transverse section of a group of smooth muscle 
cells (SM) in the ovarian stroma (S). × 7,000. 
Fig. 3. Cat ovary. Longitudinal section of some smooth muscle 
(SM) cells of a voluminous atretic follicle. × 6,700. 
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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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