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On Mitochondria l  Inc lus ions  in Granulosa  Lutein Cells of Pregnant  Cows  

The granulosa lu te in  ceils f rom h u m a n  1-8, porc ine  ~, 
and  ovineS, 6 corpora  lu tea  conta in  mi tochondr i a  w i th  
homogeneous  osmiophil ic  inclusions ve ry  similar  in den- 
s i ty  to  l ipid inclusions seen in the  s a m e  cells. These 
in t r ami tochondr i a l  inclusions were observed in cyclic 
stages, b u t  were more  f requen t  in granulosa  lu te in  cells 
of pregnancy .  In  the  lu te in  cells f rom the  per iod of de- 
layed imp lan t a t i on  and  ear ly  p o s t i m p l a n t a t i o n  stages of 
t he  armadil lo,  mink  and rat ,  the  mi tochondr i a  were also 
found  to  con ta in  granules b u t  w i th  less dens i ty  t h a n  the  
f rank  l ipid drople ts  in the  cy top lasm 7. 

F r o m  5 cows at  80-240 days  of pregnancy ,  1 m m  3 cubes 
of luteal  t issue were f ixed in 2.5 % g lu ta ra Idehyde  buff-  
ered wi th  cacodyla te  a t  p i t  7.4 and /o r  1% osmium te t ro-  
x ide  wi th  t he  same buffer.  Af te r  d e h y d r a t i o n  and  em- 
bedd ing  in T A A B  (TAAB Laborator ies)  1 [xm sect ions 
were s ta ined  wi th  to luidine  blue and  t h i n  sect ions of 
70 n m  were s ta ined  wi th  uranyl  ace ta te  and  lead c i t ra te  
and examined  in a Siemens E lmiskop  101. 

The mi tochondr i a  f rom the  granulosa lutein cells 
con ta ined  osmiophil ic  inclusions, which  seemed to  develop 
when  the  cristae ill t he  centra l  p a r t  of the  mi tochondr i a  
were filled wi th  a homogeneous  osmiophil ic  substance .  
Then the  cristae were obscured  or d i sappeared  leaving a 
round  homogeneous  mass  (Figure 1), which  grew and  
f inal ly was seen as an electron dense inclusion su r rounded  
b y  the  outer  mi tochondr ia l  m e m b r a n e  (Figure 2). These 
in t r ami tochondr i a l  inclusions were ve ry  s imilar  in dens i ty  
to l ipid inclusions. 

I n t r ami t o ch o n d r i a l  inclusions have  been  observed  in 
mi tochondr i a  f rom corpora  lu tea  in d i f ferent  species 1-9 
and  these  mi tochondr i a  were of ten  seen in re la t ion to  
l ip id  inclusions. In  a 7-day h u m a n  corpus luteum,  mi to-  
chondr ia  were seen in j ux tapos i t i on  to  a l ipid drope le t  
and  the  mi tochondr ia l  m e m b r a n e  was  d i s rup ted  where  i t  
was re la ted  to  the  lipid drople t  s . In  t he  in ters t i t ia l  cells 
f rom the  h u m a n  foetal  test is ,  t he  mi toehondr i a  were 
regular ly  found  to  con ta in  osmiophi l ic  inclusions 10. 

In  isolated mi tochondr i a  f rom the  r a t  tes t is  11, the  cho- 
lesterol  side chain  cleavage enzyme  has been  localized. 
This  enzyme  sys t em needs  a py r id in  nucleotide,  nicot in-  
amide  adenine  dinucleot ide  phospha te ,  N A D P H ,  to  
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Fig. 1. Mitochondria with developing osmiophilic inclusions. The content of the cristae shows a gradual increasing of the density from 
A) to E), where an osmiophilic inclusion nearly fills the central part of the mitochondrion. 135 days of pregnancy. Electron micrograph. 
• 400,000. 
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c o n v e r t  choles tero le  to  p regnano lone .  H i s t o c h e m i s t r y  on  
h u m a n  co rpo ra  l u t ea  f rom cyclic s tages  ha s  s h o w n  

N A D P H a s e  a c t i v i t y  on  t h e  m i t o c h o n d r i a l  c r i s tae  n.  
Mi tochot ldr ia  in  gu inea-p ig  ovar ies  h a v e  b e e n  seen in close 
r e l a t i onsh ip  w i t h  r o u g h  endop la smic  r e t i c u l u m  13. Since 
t h e  m i t o c h o n d r i a  c o n t a i n  N A D P H a s e ,  t h e  e lec t ron  dense  
inc lus ions  m a y  be  a c o n d e n s a t i o n  of some m e t a b o l i c  
p r o d u c t s  f rom t h e  s te ro id  synthes is .  So t h e  inc lus ions  in 
m i t o c h o n d r i a  f rom b o v i n e  g ranu losa  cells of p r e g n a n c y  
m a y  be  a morpho log ica l  f ea tu re  closely r e l a t ed  to  s te ro id  
synthes is .  

Zusammen/assung. I m  Ge lbk6rpe r  y o n  K i i h e n  w u r d e n  
w ~ h r e n d  der  Per iode  y o n  80-240 T r g c h t i g k e i t s t a g e n  in 
den  Granu losa lu t e inze l l en  Einschl i i sse  gefunden,  die 
b e i n a h e  ganze  M i t o e h o n d r i e n  ausfi i l l ten.  Die E l e k t r o n e n -  
d ich te  w a r  der  y o n  F e t t - T r 6 p f c h e n  / ihnlich.  Die  E in -  
schl/isse k 6 n n t e n  morpho log i sch  d a h i n  deu ten ,  dass  die 
Mi tochondr i en  zu r  S t e ro i d s y n t h e s e  der  Granu losaze l l en  
enge B e z i e h u n g e n  h a b e n .  
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Fig. 2" A) Mitochondrion with obscured cristae. B) Mitochondrion 
where only few eristae are preserved. C) Mitochondrion with a round 
osmiophilic inclusion in a central position. D) A mitochondrion filled 
with an osmiophilie inclusion with the same appearenee as a lipid 
inclusion. 135 days of pregnancy. Electron micrograph. • 40,000. 
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T h e  O c c u r r e n c e  of F i l a m e n t o u s  B a n d e d  E l e m e n t s  as  C o m p o n e n t s  of Mytilus galloprovincialis B y s s u s  

In the course of an extensive research on the ultra- 
s t r u c t u r e  of t h e  byssa l  a p p a r a t u s  of Myt i lu s  gallo- 
provincia l i s ,  t h e  presence  ha s  been  d i scovered  of per iodic  
f i l amen tous  e l emen t s  w i t h i n  t h e  byssus  s t ruc tu re .  

The  presence  of such  e l emen t s  h a d  r e m a i n e d  u n d e t e c t e d  
in  t h e  p rev ious  u l t r a s t r u c t u r a l  o b s e r v a t i o n s  of MERCER1, 
RANDALL et  al. 2, JACKSON et  a l )  a n d  BAIRATI 4, a n d  
appea r s  to  be  of some in t e r e s t  f rom t h e  s t a n d p o i n t  of t h e  
p resence  a n d  loca t ion  of t he  col lagen p r o t e i n  in  byssus.  

Samples  of M. galloprovincialis byssus  o b t a i n e d  f rom 
live a n i m a l s  were f ixed w i t h  a 3% g l u t a r a l d e h y d e  solu- 
t i on  buf fe red  w i t h  s-coll idine E M  (TAAB) to  a p H  of 
7.2 w i t h  t he  a d d i t i o n  of 30 m g  sucrose  pe r  m l  
(470 m O s m  ), t h e n  pos t - f ixed  in  a 1% o s m i u m  t e t r o x i d e  
so lu t ion .  T h e y  were e m b e d d e d  in D u r c o p a n - A C M  
(Fluka)  a n d  sect ioned,  special  care  be ing  d e v o t e d  to  t h e  
loca t ion  o f  t h e  c u t t i n g  surfaces.  The  sec t ions  were 
c o n t r a s t e d  w i t h  u r a n y l  a ce t a t e  a n d  lead c i t ra te ,  a n d  were 
t h e n  e x a m i n e d  w i t h  a S iemens  E l m i s k o p  101 e lec t ron  
microscope.  

F i g u r e  1 shows w h a t  is ~the m o s t  f r e q u e n t  a p p e a r a n c e  of 
these  per iod ic  f i l a m e n t o u s  e l emen t s :  p r e v a l e n t l y  aniso-  
d i ame t r i c  b a n d s  a p p r o x i m a t e l y .  0.2 ~ m  in d iamete r .  
W h i l e  t h e i r  t h i cknes s  is fa i r ly  c o n s t a n t ,  t h e i r  l e n g t h  
w i t h i n  t he  sect ions  var ies  cons iderabIy ,  p r o b a b l y  in 
r e l a t i on  to t h e i r  w a v y  course.  As t h e i r  b o u n d a r i e s  w i t h  t h e  
m a t e r i a l  f o r m i n g  t he  byssus  m a t r i x  are  n e v e r  sharp ,  

they look more like specific portions of the matrix itself 
than independent elements proper, this being the reason 
why 'filamentous banded elements' (FBE) would seem 
a more appropriate term to describe them rather than 
'fibres' in the true meaning of the word, the definition 
being based more on their structure than on their shape. 

F r o m  Figure  2 t h e  F B E  a p p e a r  to  cons is t  0 f pro tof i la -  
m e n t s  a p p r o x i m a t e l y  75 A i n  d iamete r ,  l o n g i t u d i n a l l y  
a r r a n g e d  a n d  c lear ly  d i s t i ngu i shab le  in  t h e  less dense  
p o r t i o n  of t h e  per iod.  

T h e  per iod  i tself  is m a d e  up  of a dense r  p o r t i o n  (A) a n d  
a m a r k e d l y  l igh te r  a rea  (13): 3 b a n d s  be ing  a t  t i m e s  
recognizab le  in  A, 2 of t h e m  (a, a) a long  t h e  bo rde r s  a n d  
one (b) fo rming  t h e  cent ra l ,  a n d  l ighter ,  zone. T h e  whole  
per iod  measures  a n  ave rage  of 1000 ~ ,  t h e  ex tens ions  of 
t h e  2 po r t i ons  be ing  s o m e w h a t  va r iab le .  As will  b e  seen, 
t h e  per iod  is c e n t r o s y m m e t r i c a l  a n d  non-polar ized .  As to  
t h e  F B E ,  so fa r  t h e y  h a v e  b e e n  iden t i f i ed  m o s t l y  in  t h e  
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