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The  h i s t ochemica l  resu l t s  d e m o n s t r a t e d :  a) t h a t  t he  
i n t e r s t i t i a l  cells are v e r y  ac t ive  cells of t h e  m a m m a l i a n  
o v a r y  d u r i n g  t h e  foeta l  life a n d  some phases  of t he  
m e n s t r u a l  cycle (human)  a n d  d u r i n g  t he  oes t rus  cycle 
a n d  p r e g n a n c y  ( ra t  and  guinea-p ig) ;  b) t h a t  t h e y  h a v e  
t he  same  s tero id  c o n v e r t i n g  e n z y m e  p r e s en t  in  co rpora  
l u t e a  a n d  t h e c a  i n t e r n a  b u t  w i t h  a p a t t e r n  of i n t e n s i t y  
c o m p a r a b l e  on ly  to  t h a t  p r e s en t  in  lu te in  cells. 

R e c e n t  b iochemica l  d a t a  7 h a v e  d e m o n s t r a t e d  t h a t  in 
tile r a b b i t  t he  i n t e r s t i t i a l  t i s sue  appea r s  to  be t he  si te  
of syn thes i s  of t h e  s te ro id  h o r m o n e  in ovar ies  w i t h o u t  
co rpora  lutea .  

I n  p rev ious  research,  MOSSMAN et  al. s h a v e  found  t h a t  
' i n t e r s t i t i a l  g l and  cells'  are p re sen t  and  profuse  in t he  
h u m a n  o v a r y  f rom b i r t h  to  old age. These  obs e r va t i ons  
p rove  t h a t  t he  i n t e r s t i t i a l  t i s sue  m a y  be the  m o s t  im-  
p o r t a n t  g land  of t he  h u m a n  o v a r y  s. 

These  resu l t s  m a y  be v e r y  sugges t ive  and  in t e r e s t i ng  
if c o m p a r e d  w i t h  t he  e lec t ron  m i c r o g r a p h s  of the  same  
ceils. 

I n  fac t  in t he  p re sen t  s t u d y  no  essent ia l  d i f ference in 
submicroscop ic  o rgan iza t i on  of these  t i ssues  was observed .  
In  these  cells on ly  a d i f fe ren t  s tep  of d i f f e ren t i a t ion  or 
q u a n t i t y  of s te ro idogenic  organel ls  ( m i t o c h o n d r i a  w i t h  
v i l l i fo rm cristae,  a b u n d a n t  and  compl i ca t ed  m e m b r a n e s  
of s m o o t h  endop la smic  r e t i cu lum and  l ipid droplets)  are  
d e m o n s t r a b l e .  Conc lud ing  f rom t h e  p re sen t  a n d  some 
p rev ious  studies4,  5, t he re  is s t rong  sugges t ive  ev idence  
t h a t  these  d i f fe ren t  ova r i an  cells m a y  h a v e  an  e q u i v a l e n t  
role in  m a m m a l s  in  secre t ing  s tero id  h o r m o n e s  w i t h  on ly  
a di f ference of i n t e n s i t y  a n d  f l u c t u a t i o n  of a c t i v i t y  in  
r e l a t i on  w i t h  cyclic changes  a n d  s teps  of d i f fe ren t ia t ion .  

I n  fac t  all  these  s tero idogenic  cells ( theca  in te rna ,  lu t ea l  
cells and  i n t e r s t i t i a l  cells) are  deve loped  f rom one ova r i an  
cel lular  t y p e  on ly  a n d  w h e n  t h e y  are m a t u r e  secre t ing  
cells, m a y  well  represent ,  all  toge ther ,  a large profuse  
' i n t e r s t i t i u m '  work ing  w i t h  a coo rd ina t ion  of cel lular  
a c t i v i t y  s t r i c t ly  cor re la ted  w i t h  t he  sexua l  cycle and  t h e  
even iences  of t he  p regnancy .  

Riassunto. Le cellule in te r s t i z ia l i  de l l ' ova io  p r e s e n t a n o  
sp icca ta  a t t i v i t ~  e n z i m a t i c a  (3fi-OHD) ed o rgan izzaz ione  
submic roscop ica  t i p i c a m e n t e  s te re idogenica  nel la  d o n n a  
nel  per iodo  feta le  e nel  ciclo m e s t r u a l e ;  nel  r a t t o  e nel la  
c a r l a  nel  ciclo es t ra le  e he l l s  g r av idanza .  Negl i  s tessi  
m a m m i f e r i  t a le  a t t i v i t ~  ~ equ iva l en t e  e c o o r d i n a t a  a 
quel la  del la  t eca  i n t e r n a  e del corpo luteo.  
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Ultrastructure of the 'Onion Bodies' of the Sensory Pore X-Organ of Paratya tasmaniensis Reik 
(Crustacea, Decapoda) 

W i t h i n  the  sensory  pore  X - o r g a n  (SPX-organ)  or t h e  
o rgan  of Bel lonci  of some of t he  D e c a p o d a  and  S t o m a t o -  
poda  t h e r e  occur  s t ra t i f i ed  concre t ions  referred to  as 
' on ion  bodies '  1. U n t i l  now t he  exac t  n a t u r e  of the  ' on ion  
bodies '  has  been  in doub t .  CARLISLE 2-4 and  CARLISLE a n d  
I~NO~vVLES 5 cons idered  t h e  'on ion  bodies '  in Lysmata seti- 
caudala a n d  Pandalus borealis to  be  swollen axonic  ter -  
mina t ions .  Th i s  i n t e r p r e t a t i o n  was no t  accep tab le  to  
GABE 1 who, l ike HANSTR6M ~, r ega rded  t he  ' on ion  bodies '  
as i nvo lved  in t he  e l abo r a t i on  of secre tory  mate r ia l .  I t  
appea r s  t h a t  t he  n a t u r e  of t h e  ' on ion  bodies '  m a y  b e t t e r  
be revea led  b y  t he  e lec t ron  microscope.  The  fol lowing is 
a p r e l i m i n a r y  r e p o r t  on  t h e  u l t r a s t r u c t u r e  of t h e  ' on ion  
bodies '  in t he  S P X - o r g a n  of t he  f r e shwa te r  s h r i m p  
Paratya tasmaniensis Reik.  

Material and methods. Spec imens  of ]~aratya tasma- 
niensis were col lected f rom t he  Coal River ,  nea r  R ich-  
m o n d  (Tasmania) .  A n i m a l s  were a n a e s t h e t i z e d  in car- 
b o n a t e d  w a t e r  and  the i r  eyes ta lks  d issected  i n to  chi l led 
2% OsO 4, m a d e  up  in p h o s p h a t e  buffer  a d j u s t e d  to  
p H  7.3 (wi th  or w i t h o u t  5% sucrose).  Af te r  1 h in  t he  
f ixa t ive  a t  4 ~ t he  d i s ta l  2/a of t he  eyes were cu t  off 
( this  was  found  to  be necessa ry  for  sa t i s fac to ry  embedd ing )  
a n d  t he  spec imens  were left  in  t h e  f ixa t ive  for 1 f u r t h e r  h 
a t  room t e m p e r a t u r e .  T he  spec imens  were t h e n  d e h y d r a t e d  
t h r o u g h  a g raded  series of e thanol ,  c leared in p ropy l ene  
oxide  a n d  e m b e d d e d  in E p o n  812. Sect ions  of b e t w e e n  
1 a n d  2 F~m were cu t  w i t h  glass kn ives  and  s t a ined  w i t h  
to lu id ine  b lue  for t h e  purposes  of loca t ion  a n d  o r i e n t a t i o n  

of the  ' on ion  bodies ' .  Si lver  to  pale  gold sect ions  were 
cu t  w i t h  a d i a m o n d  knife  on  an  L K B  u l t r a t o m e .  Some 
of t he  sect ions  were s t a ined  w i t h  a lka l ine  lead .  c i t r a t e  
before  e x a m i n a t i o n  w i t h  an  A E I  EM6 e lec t ron  microscope  
ope ra t i ng  a t  60 kV. 

Observations. U n d e r  t h e  l igh t  microscope  t he  'on ion  
bodies '  a p p e a r  as s t ra t i f i ed  concre t ions  a n d  th i s  is in  
a g r e e m e n t  w i th  p rev ious  l igh t  microscope  obse rva t ions .  
The  e lec t ron  microscope  revea l  t h a t  t he  ' on ion  b o d y '  
consis ts  of a concen t r i c  concre t ion  of e i the r  t u b u l a r  
e lements  (Figure 1) or c i s t e rnae  (Figure  2) ; t h i s  di f ference 
in conf igura t ion  is poss ib ly  due to t h e  d i f fe ren t  phys io log-  
ical s t a tes  of t h e  an ima l s  7. Sparse ly  s ca t t e r ed  a m o n g s t  
t he  t u b u l a r  e l ement s  or c i s t e rnae  are lysosome- l ike  bodies.  

The  t u b u l a r  e l emen t s  r ange  in size f rom 100 to 400 n m  
in cross-sect ional  d i a m e t e r  a n d  are a r r a n g e d  in 2 m a i n  
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The difference in structure could possibly be due to extreme osmotic 
sensitivity of the tissue but we are of the opinion that this dif- 
ference is not due entirely to an osmotic artifact. 
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Fig. 1. Electronmicrograph of a section through an 'onion body' 
showing a concretion of mainly tubular elements (T) interspersed 
with eisternae (C) and lysosome-like bodies (L). L1, multivesieuIate 
tysossome-like bodies; N, nncleus. Fixative without sucrose, lead 
stained. • 4900. 

d i rect ions;  perpendicu la r  to each other .  The  lysosome- 
like bodies  appear  as electron dense s t ruc tures  and appear  
to  be a t  var ious  s tages of deve lopment .  Some of the  
lysosome-l ike bodies have  the  appearence  of mul t ivesi -  
culate bodies  (Figure 1, L1) and  th is  is a suggest ion t h a t  
the  lysosome-l ike bodies m a y  have  been der ived f rom 
mo r i b u n d  tubu la r  e lements .  

Morphologically,  t he  s t ruc tures  revealed by  the  e lec t ron 
microscope m a y  be corre la ted  to  those  seen under  the  
l ight  microscope.  The a lmos t  concentr ic  a r r angemen t  of 
tubu la r  e lements  and  c is ternae  would  seem cer ta in ly  to  
correspond to the  ' f ine spiral ly coiled or concentr ica l ly  
a r ranged  th reads ' ,  seen by  HANSTROM 6 or the  i rregular  
layers of t he  'onion bodies '  seen by  CARLISLE 2. The  
lysosome-like bodies  would correspond to  t he  small  
homogeneous  part icles  of GABE 1 or to the  osmiophi l ic  
drople ts  of CARLISLE 2 HANSTR6M 6 and GABE 1 have  
noted  t h a t  t he  small  part icles  wi th in  t he  'onion bodies '  
appea r  to form in a cyclical manner .  This is p ro b ab ly  
the  deve lopmen ta l  cycle of the  lysosome-l ike bodies.  

The tubu la r  e lements  show a superficial  r e semblance  
to pho to recep to r s  s,9 bu t  t hey  appear  more  likely to  be 
a specialized form o f  agranular  endoplasmic  ret iculum. 
The tubu la r  e lements  closely resemble  the  agranular  
endoplasmic  re t icu lum of the  lu te in  cells of m a m m a l i a n  
ovaries ~~ as well as showing a nega t ive  react ion for acid 
mucopolysacchar ides  wi th  alcian blue s taining.  W o r k  is 
underway,  using l a n t h a n i u m  hydroxide ,  to de te rmine  if 
the  t ubu la r  e lements  are in t racy toplasmic .  

S t ruc tures  s imilar  to  the  t ubu la r  e lements  are also seen 
as agranular  endoplasmic  re t icu lum in the  in ters t i t ia l  
ceils of the  tes tes  ~ and the  cells of the  adrena l  cortices ~ 
of ve r t eb ra t e s  as well as in t he  p ro thorac ic  glands of 
insects  ~a. These t issues are k n o w n  to be sites of s teroid  
synthes is  and  the  agranular  endoplasmie  re t i cu lum has 
been l inked wi th  th is  synthes is  1~. Thus  it m a y  be pos- 
sible t h a t  the  SPX-organ ,  in Paratya at  least, is the  site 
of s teroid  synthesis .  Fu r t h e r  h i s tochemica l  and  ul t ra-  
s t ruc tura l  s tudies  are being carr ied out  to  e lucidate  th is  
possibi l i ty  and we expect  to pub l i sh  a m o r e  comprehen-  
sive r epor t  of the  S P X - o r g a n  shor t ly  15,16 

Rdsumd. Nous avons 6tudi6 l ' u l t r a s t ruc tu re  des ~corps 
en bulbe d 'o ignon  ~ dans  l ' o rgane -X du pore  sensoriel  ou 
l 'organe de Bellonci de la c reve t te  t)aratya tasmaniensis. 
L 'u l t r a s t r u c t u r e  des ~corps en bulbe  d~oignom~ cons i s ten t  
en 616ments tubula i res ,  que nous  supposons  ~tre du rgti- 
culum endop la smique  agranulaire,  orient6 dans  deux  
direct ions.  Darts Ies 61~ments tubulMres se t r o u v e n t  des 
s t ruc tures  semblables  aux lysosomes.  
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Fig. 2. Electronmicrograph of a section through an 'onion bodY' 
showing a concretion of mainly cisternae interspersed with tubular 
elements (T) and lysosome-like bodies (L). Fixative wi~h 5 % sucrose, 
'unstained'. • 6700. 
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