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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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Fig. I. Electron microscopic image of an ultrathin section cut tangentially to the surface of a byssus thread at its insertion within the stem: 
the figure shows the typical banded appearance of the FBE and their fusion with the surrounding byssus matrix. • 30,000. 

Fig. 2. High magnification picture of a FBE. A) dense portion; B) light portion; a, b) represent different zones (bands) of portion A. 
Note the filamentous pattern of portion I3 and the junctions between the FBE and the byssus matrix (arrows). x 120,000. 

a reas  where  t he  t h r e a d s  b r a n c h  ou t  f rom the  s tem,  b u t  
t h e i r  p resence  has  occas ional ly  been  obse rved  in the  s t e m  
l a m i n a e  u n d e r  fo rmat ion ,  a t  roo t  level.  

No ev idence  is ava i l ab le  as ye t  as to  t he  n a t u r e  of these  
F B E .  As a work  hypothes i s ,  however ,  t h e  sugges t ion  is 
m a d e  t h a t  t h e y  m i g h t  be  of col lagen mate r ia l ,  cons ider ing  : 
1. t h a t  t he  presence  of col lagen in byssus,  a n d  pa r t i cu l a r l y  
in  t he  th reads ,  ha s  been  d e m o n s t r a t e d  b y  b iochemica l  
analysis (JACKSON et  al.~; PIKKARAINEN et al.S; PUJOL 
et al.~;) 2. that tests performed with polarized light 
microscope, particularly in areas where FBE have been 
demonstrated (BAIRATI and VITELLARO 7), are typical for 
the presence of collagen, and 3. that the ultrastructure of 
FBE presents a periodic paracrystalline stage of fila- 
mentous molecules, similar to other collagen structures. 

The  F B E  per iod  appea r s  to  be  en t i r e ly  d i f fe ren t  f rom 
the  typ ica l  pe r iod  of col lagen f ibr i ls  in  ve r t eb ra t e s .  I t  
shou ld  be  r e m e m b r e d ,  however ,  t h a t  severa l  in s t ances  
h a v e  been  obse rved  in wh ich  t ropoco l lagen  molecules  or 
p r o t o f i l a m e n t s  aggrega te  in  pecul ia r  ways  (F.L.S.,  f ibro-  
hya l ine  t i ssue  col lagen or even  form non-per iod ic  en t i t i e s  
(Anne l ida  and  N e m a t o d a  cuticles).  

The  closest  a p p r o x i m a t i o n s  to  t h e  aspec ts  e x h i b i t e d  b y  
F B E  are to  be found  in  h u m a n  acous t ic  n e u r i l e m n o m a s  
(LusES), in  t he  e x p e r i m e n t a l l y  cons t r a ined  r a t  ne rvo u s  
f ibers  (PILLAIg), in  m a n y  cases of acous t ic  n e r v e  t u m o r s  
b o t h  in v ivo  and  in v i t ro  (CRAvlOTO a n d  LOCKWOOD1~ 
a n d  in l y m p h n o d e s  unde rgo ing  f ib ro t ic  evo lu t ion  f rom 
F r e u n d ' s  a d j u v a n t  (BAIRATI et  a l .n ) ;  s imi la r  s t r u c t u r e s  
were obse rved  in h u m a n  Meissmer  corpuscles  b y  CAUNA 
and  R o s s  12, in  t he  conned t ive  t i ssue  of c u t a n e o u s  ne rves  
b y  CASTANO la, in l y m p h n o d e s  of h u m a n  sub jec t s  suffer- 
ing f rom H o d g k i n ' s  disease b y  MOLLO et  al. 1~ a n d  b y  
FRIEDMAN et  al. ~ in  t h e  m e m b r a n e o u s  l a b y r i n t h  of 
h u m a n s  w i t h  M6ni6re 's  disease.  All  these  cases h a v e  in 
c o m m o n  w i t h  bysuss  1. a s t r u c t u r e  f e a t u r i n g  banded ,  
f i l amen tous  per iodic  e lements ,  even  t h o u g h  such  e l emen t s  
are of v a r i a b l e  sizes a n d  s t ruc tures ,  a n d  2. t h e  fac t  of be ing  
loca ted  w i t h i n  a h igh-dens i ty ,  m ic ro f i l amen tous  ma t r ix .  

Resea rch  is in  progress  a imed  a t  i den t i fy ing  t h e  n a t u r e  
of byssa l  F B E  b y  e n z y m a t i c  t es t s  p e r f o r m e d a t  submicro-  
scopic level.  Should  e x p e r i m e n t a l  ev idence  be  o b t a i n e d  
of t h e i r  col lagenous  charac te r ,  t h e  p roper t i e s  of these  
col lagen molecules  (PM, d imens ions ,  etc.) an d  h o w  t h e y  
are  aggrega ted  w i t h i n  t h e  F B E  will s t i l l  h a v e  to be  inves t -  
igated.  

Rdsumd. L ' e x a m e n  au  microscope  61ectronique de 
sect ions  u l t r a -minces  de d i f f6rentes  po r t i ons  du  byssus  de 
Mytilus galloprovincialis a r6v616 p o u r  la p remi6re  lois la 
pr6sence  de s t r u c t u r e s  f i l amen teuses  p6r iodiques  (FBE) .  
Leur  p6riode a une  longueur  de 1000 A en  moyenne ,  elle est  
s y m 6 t r i q u e  et  c o m p o r t e  deux  f rac t ions :  A e t  t3. I1 est  
possible  que  ces s t ruc tu re s  c o r r e s p o n d e n t  & une  organisa-  
t ion  par t icu l i6re  de la p ro t6 ine  collag6ne. 
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