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Summary. Simple  l igh t  microscopic  m e t h o d s  for rou t ine  o b s e r v a t i o n  a n d  check ing  cor t ica l  g ranules  of v i t a l  m a m -  
m a l i a n  eggs will  be  descr ibed.  B y  us ing  in te r fe rence  c o n t r a s t  a n d  d a r k  field t echn iques ,  even  smal l  cor t ica l  g ranu les  
c an  easi ly  be  examined .  These  m e t h o d s  are t ime - sav i n g  c o m p a r e d  to t h e  usual  ones  us ing  an  e lec t ron  microscope.  T h e y  
m a k e  d i s t r i b u t i o n  s tud ies  possible  w i t h o u t  difficult ies.  

Cor t ica l  g ranules  in m a m m a l i a n  eggs were f i rs t  descr ibed  
b y  A u s t i n  1 in  h a m s t e r  eggs, us ing  phase  c o n t r a s t  micro-  
scopy.  Th i s  is t h e  on ly  l igh t  microscopic  t e c h n i q u e  used 
so far.  Since tlxen cor t ica l  g ranu les  in  eggs of m a n y  m a m -  
m a l i a n  species were d e m o n s t r a t e d  b y  e lec t ron  mic roscop ic  
me thods .  The  f o r m a t i o n  of cor t ica l  g ranu les  d u r i n g  t h e  
d e v e l o p m e n t  of eggs a n d  t h e i r  s t r u c t u r e  were descr ibed  2-6. 
Cor t ica l  g ranu les  are t h o u g h t  to  p l a y  a n  i m p o r t a n t  role in  
t h e  fe r t i l i za t ion  process.  The  enzymes  s tored  in these  
g ranu les  are released,  whi le  spe rms  p e n e t r a t e  the  ves t -  
m e n t s  of t he  eggs. These  enzymes  seem to  induce  a l t e ra -  
t i on  in  t he  surface  of t h e  v i te l lus  and  t he  zona  pel lueida.  
T h e  a l t e r a t ions  p r e v e n t  p e n e t r a t i o n  of more  t h a n  one  
s p e r m  a n d  e s t ab l i sh  t he  b lock  to  p o l y s p e r m y  7. The  exac t  
m e c h a n i s m  of t he  b lock  to  p o l y s p e r m y  a n d  t he  ac t ion  of 
t h e  cor t ica l  g ranu le  enzymes  is a comp lex  p h e n o m e n o n  
a n d  n o t  ye t  comple t e ly  unde r s tood .  S t u d y i n g  cor t ica l  
g ranu les  d u r i n g  t h e  egg - spe rma tozoon  i n t e r ac t i on  is of 
t h e  u t m o s t  i m p o r t a n c e  s. 

Compared  to l igh t  microscopic  me thods ,  t h e  e lec t ron  
microscopic  v i sua l i za t ion  of cor t ica l  g ranules  is t e ch n i ca l l y  
d i f f icul t  an d  t ime-consuming .  The  necessa ry  p rocedures  
for p r o d u c i n g  spec imens  for e lec t ron  microscopic  exami -  
n a t i o n s  al low on ly  a sma l l  i n s i g h t  in to  d i s t r i b u t i o n  a n d  
n u m b e r  of cor t ica l  g ranu les  pe r  egg. 
Fo r  these  reasons  we looked  for o t h e r  t echn iques .  P h a s e  
c o n t r a s t  microscopy,  as descr ibed  b y  A u s t i n  t, h a s  on ly  a 
l imi ted  va lue  because  of t h e  smal l  size of cor t ica l  g ranu les  
of m a n y  m a m m a l i a n  species. W e  the re fo re  deve loped  a 
t e c h n i q u e  for l igh t  microscopic  e x a m i n a t i o n s  b y  an  in te r -  
ference c o n t r a s t  a n d  d a r k  field me t h o d .  To t e s t  these  
t e c h n i q u e s  for t h e i r  p rac t i cab i l i t y ,  we used h a m s t e r  eggs 
as an  ex amp l e  for eggs w i t h  large cor t ica l  g ranu les  a n d  
mouse  eggs for sma l l  ones.  
Material and methods. Eggs  were recovered  f rom super-  
o v u l a t e d  M R I - m i c e  a n d  f i e ld -hams te r s  9 h a f t e r  o v u l a t i o n  
b y  f lush ing  t h e  i so la ted  oviducts .  The  ceils of t h e  co rona  
r a d i a t a  were r e m o v e d  w i t h  0 .1% h y a l u ro n i d a s e - s o l u t i on  

Fig. 1. Cortical granules in an unfertilized mouse egg using interference contrast microscopy (CG: cortical granules; V: vesicles emerging from 
the perivitelline membrane; P: polar body). 



Fig. 2. Cortical granules in an unfertilized mouse egg us[ilg dark field technique (CG: cortical gramfles; V: vesicles). 

(Merck) in a modif ied I )u lbccco-phospha te -buf fe red  sa- 
line. The same procedure  was employed  for ge t t ing  
ferti l ized eggs. Females  and  males were pu t  toge the r  af ter  
HCG inject ion and the  eggs were isolated 12 h af ter  
ovulat ion.  Cortical granules  were observed by  moun t ing  
the  eggs on a slide, cover ing t h e m  wi th  a vasel ine-edged 
cover glass. The in ter ference  con t r a s t  t echnique  9 (E. Leitz, 
Wetzlar)  and dark  field i l lumina t ion"  were used wi th  oil- 
immers ion  object ives  (100 x) .  The dark  field t echn iques  
make  sl ight  compress ion  of the  eggs be tween  slide and 
cover  glass necessary.  The upper  surface of the  egg is 
focused and  the  cort ical  granules  u n d e r n e a t h  the  peri-  
vi tel l ine m e m b r a n e  examined .  
Results  and discussion. W i t h  the  aid of in terference con- 
t r a s t  microscopy  cort ical  granules  can be recognized as 
smal l  spots,  which  are evenly  d i s t r ibu ted  over  the  whole 
surface of the  egg (figure 1). Us ing  dark  field i l luminat ion,  
the  same d i s t r ibu t ion  of cor t ical  granules can be seen 
(figure 2). E a c h  of the  granules  is imaged  as a b r igh t  po in t  
and  the  p ic ture  of the  granules  is bri l l iant .  
Phase  con t r a s t  mic roscopy  of cort ical  granules was used 
again la te ly  by  Gwatk in  e t  al. ~~ In te r fe rence  con t r a s t  
microscopy  and da rk  g round  t echn iques  have  to  our know-  
ledge no t  been  descr ibed so far  for observa t ion  of cort ical  
granules.  
All 3 l ight  microscopic m e t h o d s  have  the  advan tage  t h a t  
unf ixed  and  whole l iving eggs can be observed.  Direc t ly  
dur ing  or af ter  ex te rna l  s t imula t ion  of the  eggs (incuba- 
t ion  wi th  sperms,  a l te ra t ion  of ionic concent ra t ion ,  ar t i -  
ficial ac t ivat ion)  changes  in the  n u m b e r  of cort ical  gran-  
ules can be examined .  In  con t r a s t  to e lectron micro- 
scopical  methods ,  i t  is possible  to  give q u a n t i t a t i v e  resul ts  
for the  n u m b e r  of granules  per  b~m ~ resp. per  egg. 
The phase  con t r a s t  t echn ique  has  the  d i sadvan tage  of 
l imi t ing the  opt ical  th ickness  of t he  specimen to  abou t  

5 p.m. Tile axial  and radial  resolving power  is l imi t ted  by  
the halo of the  phase  con t ras t  t echnique .  For  these 
reasons th is  m e t h o d  is only prac t icab le  for eggs wi th  
re la t ively  large cort ical  granules,  for ins tance  those of 
h ams t e r s  (0.4 to 0.5 b~m diameter) .  
The dark  field t echn ique  allows tile visual izat ion even of 
the  ve ry  small  cort ical  granules of the  mouse (diameter  
0.1 to 0.2 ~zm). However ,  only  granule count ing  is pos- 
sible; the  m e t h o d  is no t  sui table for l inear measuring.  
The in ter ference  con t r a s t  t echnique  has  op t imal  axial  and 
radial  resolving power  based on full i l luminat ion-aper ture .  
Addi t iona l ly  th is  t echn ique  allows the  opt ical  sect ioning 
which  pe rmi t s  the  obse rva t ion  of each level in an object  
in focus. Therefore  it does no t  depend  on the  th ickness  of 
the  object .  Consequen t ly  i t  is ve ry  sui table  for examina-  
t ion  of l iving eggs. The technique  allows a di rect  observa-  
t ion  of the  reac t ion  of cort ical  granules  to ex te rna l  stimuli.  
The me t h o d s  descr ibed are simple and  m a y  p l ay  an im- 
p o r t a n t  role in fu ture  for solving the  m a n y  prob lems  
concerned  w i t h  the  funct ion  of cor t ical  granules  in the  
fer t i l izat ion process.  
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