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Recently KENNEDY and DONAHUE is reported that human 
follicular oocytes resumed meiosis in FI0, a defined 
medium in numbers comparable to that obtained in 
medium containing serum. Several simple Krebs-Ringer 
media also supported maturation, which suggested a 
similarity oI nutrikional requirements between human and 
mouse oocytes. In their experiment, the cumulus was 
stressed to be important for supplying unique substance 
to the oocytes. 

In the majority of recently reported experiments con- 
cerned with fertilization, ovulated ova were used and 
there have been few reports on the capacity of ovarian 
follicular oocytes for fertilization. These problems are 
worthy of continued attention in the future, through the 
study of in vitro culture of human follicular oocytes 19. 

Rdsumd. Des ceufs oocy tes  h u m a i n s  o b t e n u s  des  folli- 
cules d ' ova i r e  e x t r a i t s  o p 6 r a t i v e m e n t  on t  6t~ cul t iv6s in 
v i t ro  pou r  6 tud ie r  le p rocessns  de l en t  m a t u r a t i o n .  
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On the  E q u i v a l e n c e  b e t w e e n  D e n s e  B o d i e s  and  Z - B a n d s  

Th e  e lec t ron-microscope  s tud ies  on v e r t e b r a t e  s m o o t h  
m u s c l e  f ibres  h a v e  r evea led  t he  ex i s t ence  of the  so-called 
dense  bodies,  b u t  t he i r  chemica l  n a t u r e  and  the  role t h e y  
p lay  in c o n t r a c t i o n  are still  unso lved  problems .  L o w v  
a n d  HAXSON 1 sugges ted ,  w i t h o u t  e x p e r i m e n t a l  ev idence  
however ,  t h a t  t h e  dense  bodies  in v e r t e b r a t e  s m o o t h  
musc le  f ibres m i g h t  be s t r u c t u r e s  s imi la r  to the  Z - b a n d s  
in t h e  s t r i a t ed  fibres. Fo r  t he  pa s t  years ,  some  a u t h o r s  3,3 
seem to h a v e  f av o u red  th i s  a s s u m p t i o n ,  and  PANNER a nd  
HONIG 4 h a v e  p roposed  a h y p o t h e s i s  on t he  con t r a c t i on  
m e c h a n i s m  of t h e  s m o o t h  f ibres ba sed  on t he  ana logy  
be t ween  the  dense  bodies  and  t he  Z-bands .  Th i s  com-  
m u n i c a t i o n  descr ibes  a d i ss imi la r  b e h a v i o u r  of dense  
bodies  an d  Z - b a n d s  a f te r  u rea  ex t r ac t i on  or ex t r ac t i on  of 
a c t o m y o s i n .  Therefore  i t  is sugges t ed  t h a t  dense  bodies  
a n d  Z -b an d s  are n o t  e q u i v a l e n t  s t ruc tu res .  

Material and methods. T h e  musc le  spec imens  were ob- 
t a i n ed  f ro m  th e  n o r m a l  h u m a n  m y o m e t r i u m  and  f rom the  
r ab b i t  psoas  a n d  g lyce r ina t ed  in the  usua l  m a n n e r  for a t  
l eas t  30 d a y s  before use. Some s m o o t h  and  s t r i a t ed  
musc le  b u n d l e s  were e x t r a c t e d  a t  2 ~ w i th  a so lu t ion  con- 
t a i n i n g  3 M  urea,  for 1 h, accord ing  to the  m e t h o d  de- 
scr ibed b y  RASH et al. 5. Some  o ther  s m o o t h  a n d  s t r i a t ed  
musc le  b u n d l e s  were e x t r a c t e d  for 48 h w i th  the  Weber -  

Edsa l l  solut ion,  wh ich  is we l l -known for the  r e m o v a l  of 
a c t o m y o s i n .  Af te r  e x t r a c t i o n  t he  spe c ime ns  were f ixed 
e i ther  in g l u t a r a l d e h y d e  followed by  pos t - f i xa t i on  in 
buf fe red  o s m i u m  te roxide  or in the  o s m i u m  f ixa t ive  alone 
a n d  e m b e d d e d  in Epon .  U l t r a - t h i n  sec t ions  were s t a ined  
w i th  u r a n y l  ace t a t e  a nd  lead c i t r a t e  a nd  were e x a m i n e d  
in a Zeiss E M 9 A  elect ron microscope.  

Results. E x p o s u r e  of s t r i a t ed  f ibres  to 3 M urea,  for 1 h, 
r esu l t ed  in a comple t e  e x t r a c t i on  of Z - b a n d s  (Figure  1) as  
observed  by  RASH et al. 5. Con t ra rywise ,  t he  urea  t r e a t m e n t  
of the  s m o o t h  f ibres u n d e r  e x a c t l y  t he  s a m e  cond i t ions  
does no t  effect  t he  r e m o v a l  of t he  dense  bodies  (Figure 2). 

1 j .  Lowv and J. HANSON, Physiol. Rev., suppl. 5, 42, 34 (1962). 
D. M. NEEDHAM and C. F. SHO~NBERG, in Cellular Biology o] the 
Uterus (Ed. R. M. WVNN; Appleton Century Crofts, New York 
1967), p. 291. 

a j .  C. ROE~a, in Aspects o/Cell Motility (Ed. P. L. MILLER; Cam- 
bridge University Press 1968), p. 45. 

4 j .  B. PANNER and C. R. HONm, J. Cell. Biol. 35, 303 (1967). 
J. E. RASH, J. W. SHAY and J. J. BIESELE, J. Ultrastruct. Res. 24, 
181 (1968). 

Fig. 1. Extraction of rabbit psoas using 3M urea (1 h). Z-bands (Z) Fig. 2. Extraction of uterine smooth muscle using 3M urea (1 h). 
were completely removed. • 30,000. Dense bodies (DB) are present, x 25,000. 
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Fig. 3. Extraction of rabbit psoas with ~'eber-Edsall  solution (48 h). Fig. 4. Extraction of uterine smooth muscle with Weber-Edsall 
Z-bands (Z) are easily distinguishable. • 25,000. solution (48 h). Dense bodies were completely removed. • 25,000. 

A f t e r  48 h e x t r a c t i o n  w i t h  W e b e r - E d s a l l  s o l u t i o n ,  t h e  Z- 
b a n d s  a r e  p r e s e n t  in  t h e  s t r i a t e d  f i b r e s  ( F i g u r e  3), w h e r e a s  
in  t h e  s m o o t h  o n e s  t h e  d e n s e  b o d i e s  h a v e  c o m p l e t e l y  d i s -  
a p p e a r e d  ( F i g u r e  4). 

Discl~ssion. T h e  e n t i r e l y  d i s s i m i l a r  b e h a v i o u r  of  t h e  
d e n s e  b o d i e s  a n d  Z - b a n d s ,  n o t  o n l y  a f t e r  t h e  u r e a  e x t r a c -  
t i o n  b u t  a lso  a f t e r  t h e  e x t r a c t i o n  of  a c t o m y o s i n ,  p r o v i d e s  
s u f f i c i e n t  e v i d e n c e  to  c o n c l u d e  t h a t  t h e  d e n s e  b o d i e s  d i f fe r  
s i g n i f i c a n t l y  f r o m  t h e  Z - b a n d  m a t e r i a l .  T h e  l a c k  of  
s i m i l a r i t y  b e t w e e n  d e n s e  b o d i e s  a n d  Z - b a n d s  is a l so  s u p -  
p o r t e d  b y  o t h e r  o b s e r v a t i o n s :  t h e  d e n s e  b o d i e s  n u m b e r  
v a r i e s  w i t h  t h e  f u n c t i o n a l  s t a t e  of  s m o o t h  m u s c l e  
f i b r e s  , 10 a n d  m y o s i n  is l oca l i zed  a t  t h e  leve l  of  t h e  d e n s e  
b o d i e s  n .  T h e r e f o r e ,  t h e  d e n s e  b o d i e s  in  v e r t e b r a t e  
s m o o t h  m u s c l e  f i b re s  a n d  Z - b a n d s  in s t r i a t e d  f ib re s  c a n -  
n o t  be  r e g a r d e d  as  e q u i v a l e n t  s t r u c t u r e s .  

Zusammen[assung.  Die  E x t r a k t i o n  v o n  g l a t t e n  u n d  
q u e r g e s t r e i f t e n  M u s k e l f a s e r n  m i t  32icr U r e a  u n d  W e b e r -  
E d s a l l - L 6 s u n g  zeigt ,  d a s s  d ie  R e a k t i o n  de r  s o g e n a n n t e n  

~(dichten K6rper>> u n d  Z - S t r e i f e n  e ine  g a n z  v e r s c h i e d e n e  
ist .  D e s h a l b  k a n n  d ie  S t r u k t u r  d e r  (*dichten  K6rper ,> u n d  
d i e j e n i g e  de r  Z - S t r e i f e n  n i c h t  a l s  i d e n t i s c h e  b e t r a c h t e t  
w e r d e n .  
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O c c u r r e n c e  of a C h a r a c t e r i s t i c  N u c l e o l a r  S t r u c t u r e  in P a c h y t e n e  C e l l s  

T h e  l i g h t  m i c r o s c o p e  h a d  a l r e a d y  r e v e a l e d  to  u s  t h e  
m o r p h o l o g i c a l  h e t e r o g e n e i t y  of  t h e  n u c l e o l u s .  A l a rge  
n u m b e r  of  a u t h o r s  m e n t i o n  t h e  e x i s t e n c e  of  e m p t y  s p a c e s  
o r  v a c u o l e s  i n s ide  t h e  n u c l e o l i  of  p l a n t s  a n d  a n i m a l s : - : : .  
T h e  u s e  of a p a r t i c u l a r  s t a i n i n g  t e c h n i q u e  ~.:~ ( f i x ing  in  
1 0 %  f o r m o l  a n d  s t a i n i n g  w i t h  0 . 2 %  b a s i c  f u c h s i n )  
e n a b l e d  u s  to  o b s e r v e  a c h a r a c t e r i s t i c  n u c l e o l a r  s t r u c t u r e  
in  p a c h y t e n e  m e i o c y t e s  f r o m  t h e  a n t h e r s  o f  A l l i u m  cepa. 
T h i s  s t r u c t u r e  w a s  o b s e r v e d  in  al l  t h e  n u c l e o l i  f r o m  t h e  
m e i o c y t e s  s t u d i e d  d u r i n g  t h e  s t a g e  in  q u e s t i o n  a n d  i t  
c o n s i s t s  o f  a s m a l l  r i n g  o r  b u t t o n - l i k e  f o r m a t i o n  b e t w e e n  
0.5 a n d  1.5 ~xm in  d i a m e t e r ,  w h i c h  s t a i n s  i n t e n s e l y  w i t h  t h e  
b a s i c  f u c h s i n  ( F i g u r e s  1-2) .  T h i c k  s e c t i o n s  ( a b o u t  0.5 1 a m )  
of  p a c h y t e n e  a n t h e r s  f i x e d  in  g l u t a r a l d e h y d e  a n d  o s m i u m  
t e t r o x i d e ,  a l so  s h o w  t h i s  c i r c u l a r  s t r u c t u r e  ( F i g u r e  3). W e  
h a v e  n o t  b e e n  ab l e  to  o b s e r v e  t h i s  s t r u c t u r e  a t  o t h e r  
s t a g e s  of  m e i o s i s .  

T h e  p r e s e n c e  of  o n l y  o n e  of  t h e s e  f o r m a t i o n s  in  e a c h  
n u c l e o l u s  is  t h e  m o s t  f r e q u e n t l y  o b s e r v e d  p h e n o m e n o n ,  
b u t  in  e x c e p t i o n a l  c a s e s  a s  m a n y  as  3 f o r m a t i o n s  of  t h i s  
t y p e  h a v e  b e e n  f o u n d  in  one  n u c l e o l u s .  T h e  r i n g  or  b u t t o n  

a p p e a r s  q u i t e  d i s t i n c t l y  a n d  c l e a r - c u t  a n d  s t a i n s  h o m o -  
g e n e o u s l y ,  or  w i t h  a n  u n s t a i n e d  a r e a  o f  d i f f e r e n t  d i m e n -  
s i o n s  i n s ide  t h e  f o r m a t i o n  a n d  c o n c e n t r i c  w i t h  it .  T h i s  
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