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cel lular  organel les  were no t  r e m a r k a b l y  changed  in the  
d a r k  a n d  clear  cells. M a n y  secre tory  granules  were ob- 
se rved  in t h e  n e r v e  end ings  as well  as in  t he  i n t a c t  ones. 
The  cores in t he  granules  were, however ,  r a re ly  found.  No 
s ign i f ican t  morpholog ica l  a l t e r a t i o n  was obse rved  in the  
p inea ls  of t he  r a t s  a t  d i f fe ren t  pos t -ope ra t i ve  periods.  

Discussion. I n t e r p r e t a t i o n s  of t he  p r e d o m i n a n t  types  
of p inea l  cells of t he  rats ,  ' t h e  clear  cell '  a n d  ' t h e  d a r k  
cell ' ,  wh ich  are ident i f ied  b y  e lec t ron  dens i t y  and  cel lular  
contour ,  are cont rovers ia l .  GUSEK ~ r epo r t ed  t h a t  t he  
clear  cell is in  a n  a c t i v a t e d  cond i t ion  a n d  t he  d a r k  cell in  
a r e s t i ng  or e x h a u s t e d  condi t ion ,  whereas  WOLFE 5 pre-  
s u m e d  t h a t  t he  clear  cell is a p a r e n c h y m a l  cell a n d  t he  
d a r k  cell is a s t r o m a l  one. W e  h a v e  p r e s u m e d  t h a t  m o s t  of 
t he  d a r k  cells are  no t  t he  e x h a u s t e d  cells b u t  t he  reserve  
or r e s t ing  ones, because  of a b u n d a n t  ex is tence  of mi to-  
c h o n d r i a  in  these,  excep t  t he  d a r k  ones in  a hypophysec -  
t omized  r a t  of t he  longes t  per iod  of t he  expe r imen t .  

Inc rease  of t he  d a r k  cell in  b i l a t e ra l  cerv ica l  gangliec-  
t o m y  6, wh ich  abol ishes  m o s t  of t he  gonada l  response  to 
l igh t  b y  in te r fe rence  w i t h  t he  t r an s m i s s i on  of l igh t  in fo rma-  
t i on  to t he  p inea l  g land  ~, a n d  absence  of t he  d a r k  cell in  
t he  p inea l  of a y o u n g  r a t  s, wh ich  is genera l ly  be l ieved to 
be  in t he  s tage of deve l opm en t ,  h a v e  been  found.  

I n  t he  p re sen t  s tudy ,  decrease  of t he  clear cells and  in- 
crease of t he  d a r k  ceils were obse rved  in t he  ovar iec to-  
mized  a n d  h y p o p h y s e c t o m i z e d  ra t s ;  t he  changes  were 
more  r e m a r k a b l e  in t he  la t te r .  F u r t h e r m o r e ,  decrease  of 
t h e  sec re to ry  granules  was obse rved  in t he  hypophysec -  
t omized  rats ,  whereas  i t  was  no t  s ign i f ican t  in ovar iec-  
t o m y  as c o m p a r e d  w i t h  t he  i n t a c t  an imals .  These  f indings  
sugges t  t h a t  t he  func t ion  of t he  p inea l  is depressed  in 
h y p o p h y s e c t o m y ,  a n d  a s imi la r  b u t  lesser change  is in- 
duced  in ova r i ec tomy .  

Our  obse rva t i ons  on  t he  p inea l  l ipid c o n t e n t  were simi- 
lar  to  those  r epo r t ed  b y  ZWEENS 9. As a val id  cor re la t ion  
be tween  l ipid g ranu les  a n d  sec re to ry  a c t i v i t y  seems to  be  
absen t ,  t he  s ignif icance of th i s  increased  l ipid in  t he  p inea l  
is u n k n o w n  a t  p resen t .  

Zusammen/assung.  Die d u n k l e n  Pinea lze l len  w a r e n  n a c h  
H y p o p h y s e k t o m i e  betr /~chtl ich v e r m e h r t ,  w ~ h r e n d  die 
Ves ike ln  in den  s y m p a t h i s c h e n  N e r v e n e n d i g u n g e n  ver -  
m i n d e r t  waren .  Auch  n a c h  O v a r i e k t o m i e  waren  die dun -  
k len  P inea lze l len  in ge r ingerem A u s m a s s  v e r m e h r t ,  ohne  
dass  die Ves ike ln  v e r m i n d e r t  waren .  Die osmiophi le  
G r a n u l a  war  seh r  s p ~ r l i c h .  
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Matura t ion  of H u m a n  Ovar ian  Fo l l i cu lar  O o c y t e s  in v i tro  

I n  r ecen t  years ,  in v i t ro  m a t u r a t i o n  of ova r i an  foll icular  
oocytes  ha s  been  obse rved  in several  m a m m a l i a n  species 
a n d  oocytes  cu l tu red  in v i t ro  a f te r  l i be ra t ion  f rom t h e  
follicles h a v e  been  r epo r t ed  to  m a t u r e  a t  a r a t e  s imi la r  to  
t h a t  obse rved  in t h e  o v a r y  a f t e r  s t i m u l a t i o n  b y  gonado-  
t rop ins l -% However ,  s ince t h e  ear ly  s tud ies  of ROCK and  
MENKIN ~, r e la t ive ly  few repor t s  on  h u m a n  fol l icular  
oocytes  h a v e  a p p e a r e d  ~, ~, s-11. 

I n  t he  p rev ious  s t u d y  of m o n k e y  fol l icular  oocytes  ~2, 
a l t h o u g h  t he  t i m e  requ i red  for m a t u r a t i o n  t h r o u g h  polar  
b o d y  ex t rus ion  was var iab le ,  a f t e r  46-48 h in cul ture ,  
p o s t d i c t y a t e  s tages  of meiosis  were obse rved  in 79.7~o 
a n d  26 of 47 ova  revea led  a po la r  body,  sugges t ing  t h a t  
t he  nuc lea r  s tages  p r e p a r a t o r y  to fe r t i l i za t ion  were com- 
p le t ed  in vi t ro .  The  fe r t i l i zab i l i ty  of such  oocytes  was 
assessed b y  t r an s f e r r i ng  t h e m  in to  t he  fa l lopian  t u b e s  of 
i n s e m i n a t e d  rec ip ien ts  1~. 

T h e  p r e sen t  s t u d y  was des igned to  explore  t h e  mor-  
phologica l  cha rac te r i s t i c s  of h u m a n  o v a r i a n  fol l icular  
oocytes  w h e n  cu l tu red  u n d e r  ce r t a in  in  v i t ro  condi t ions .  

The  whole  o v a r y  or a wedge of o v a r i a n  t i ssue  was ex- 
cised f rom t h e  p a t i e n t s  w ho  were l a p a r o t o m i z e d  for 
e lect ive  gynecological  surgery.  I m m e d i a t e l y  a f t e r  exci- 
sion, t he  ova r i an  t i ssue  was washed  in w a r m e d  t i ssue  
cu l tu re  m e d i u m  and  p laced  in a steri le w a t c h  glass con- 
t a i n i n g  med ium.  T he  c o m p a r a t i v e l y  large follicles were 
d issected  ou t  i n t a c t  a n d  p u n c t u r e d  to l ibe ra te  t he  oocytes  

u n d e r  d issec t ing  microscope (10-30 •  Oocytes  which  
were devoid  of g ranu losa  cells, be l ieved  to  be  recovered  
f rom a t re t i c  follicles, were discarded.  R e p r e s e n t a t i v e  
oocytes  f rom each  ova r i an  t i ssue  were e x a m i n e d  a t  t he  
t i m e  of r ecove ry  as whole  m o u n t s  u n d e r  t h e  phase -  
c o n t r a s t  microscope a n d  s t a ined  for de ta i led  e x a m i n a t i o n  
a f t e r  f ixat ion.  The  remainders ,  in  cumulus ,  were  t r a n s -  
fer red  to depress ion  slides c o n t a i n i n g  m e d i u m  TC 199 
s u p p l e m e n t e d  w i t h  10% feta l  calf  serum.  Af te r  col lect ion 
t he  depress ion  slides were gen t ly  a g i t a t e d  and  t he  m e d i u m  
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Fig. 1. An ooeyte observed under phase-contrast microscopy prior 
to culture. An eccentrically located nucleus can be seen in the oocytc. 

Fig. 3. An oocyte cultured for 48 h in vitro. The first polar body has 
already extruded in the perivitelling space. Several granulosa cells 
are still sticking around the zona pellueida. 

Fig. 2. An oocyte cultured for 48 h in vitro. The first polar body Fig. 4. An oocvte after 48 h in culture, fixed and stained with acetic- 
may be about to extrude, lacmoid. The chromosomes are clearly visible in the cytoplaam. 

was  c h a n g e d  3 t imes  because  of r e m o v a l  of debr is  in 
m e d i u m .  B y  g en t l y  m o v i n g  the  slide, the  ova  were b r o u g h t  
t oge th e r  a n d  2 or 3 oocy tes  were t r a n s f e r r e d  in sma l l  
drops  of cu l tu re  m e d i u m  u n d e r  l i gh t -we igh t  pa r a f f i n  oil in 
a p las t ic  cu l tu re  d i sh  (Falcon P las t ics ;  35 • 10 ram).  The  
oil was  f i rs t  m i x e d  wi th  steri le  cu l tu re  m e d i u m  in a ra t io  
of 20 to 1, an d  the  m i x t u r e  was  equ i l ib ra ted  w i th  5?'  0 
ca rbon  dioxide  in air before use. T h e  d ish  was  gassed  w i th  
5% ca rbon  dioxide  in air in an i n c u b a t o r  a t  37 ~ R a n -  
d o m l y  selected g roups  of oocy tes  were p laced  in the  cen te r  
of 4 p e t r o l e u m  jel ly  spo t s  on a slide, a n d  t he  covers l ip  
p laced over  each  oocyte,  gen t ly  depressed  un t i l  t h e  s t ruc -  
tu re  w i th in  the  oocyte  were c lear ly  vis ible  u n d e r  t he  
p h a s e - c o n t r a s t  microscope.  T h r o u g h o u t  these  exper i -  
m e n t s  asep t ic  p rocedures  were followed a t  all t imes ,  a n d  
all g lassware  was steri l ized and  w a r m e d  before and  d u r i n g  
u s e .  

A to t a l  of 84 o v a r i an  foll icular oocytes  recovered  f rom 
18 p a t i e n t s  were s tudied .  41 were e x a m i n e d  i m m e d i a t e l y  
af ter  recovery .  12 of t h e m  h a d  a l r eady  degene ra t ed .  These  
oocy tes  m i g h t  be ob t a ined  f rom the  a t re t i c  follicles. 29 
oocytes  h a d  a large nucleus ,  t he  g e r m i n a l  vesicle. 20 
oocytes  were e x a m i n e d  af te r  24 h in cu l ture .  Of these ,  
14 were still  in the  ves icu la r  or r e s t ing  s tage .  The  re- 
m a i n d e r  d i sp layed  some  evidence  of m a t u r a t i o n .  6 oocytes  

were in d iak ines i s  w h ic h  was  i n t e rp re t ed  as the  t c rn l i na -  
t ion  of p rophase .  Of 23 oocytes  e x a m i n e d  af te r  46-48 h in 
cul ture ,  4 were still  in d iakines is .  The  r e m a i n i n g  19 were 
in f i rs t  or secoml m c t a p h a s e .  

A su i t ab le  e n v i r o n m e n t  is essen t ia l  b o t h  for the  fer t i -  
l iza t ion of ova  in v i t ro  or s to rage  in cu l tu re  for longer  
periods.  I n  as m u c h  as t he  ear ly  e m b r y o n i c  d e v e l o p m e n t  
in t he  p r e - i l n p l a n t a t i o n  s t a ge s  n o r m a l l y  occurs  w i th in  t h e  
fa l lopian  tube ,  t he  in v i t ro  effect  of t uba l  secre t ions  is of 
some  in teres t .  SuzuKI  a nd  MASTROIANN114 repor t ed  t h a t  
r a b b i t  t u b a l  ova  could  be fert i l ized in v i t ro  in t uba l  f luid 
w i th  a r e la t ive ly  h i g h  success  rate,  s u g g e s t i n g  t h a t  t u b a l  
fluid c on t a ine d  all of t he  ing red ien t s  p re requ i s i t e  to  
fer t i l izat ion.  ]~RINSTER 15 17 ha s  r epor t ed  t h a t  ene rgy  for 
d e v e l o p m e n t  of two-cel l  m o u s e  ova  could be supp l ied  b y  
lac ta te ,  p y r u v a t e ,  o x y l o a c e t a t e  or  p h o s p h o e n o l p y r u v a t e .  
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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). 
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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. 


