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Rdsumd. Une  lut6olyse a y a n t  6t6 p rovoqu6e  au m o y e n  de 
p r o s t a g l a n d i n e  F ~  chez la 1spine p o r t a n t e ,  on  pou t  faire 
appara~t re  des c o n t r a c t i o n s  u t6r ines  en  a d m i n i s t r a n t  de 
l 'ocytocine .  Cos c o n t r a c t i o n s  son t  p lus  foibles si  l ' on  add i -  
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t i o n n e  10 ou 20 m M  de th6ophy l l ine .  Cela conf i rme  
l ' hypo th6se  d ' u n  r a p p o r t  en t r e  la sens ib i l i t6  ~ l ' ocy toc ine  
et  la p r o d u c t i o n  de cyclic 3 ' , Y - A M P  dans  la cellule 
muscu la i r e  de t ' u te rus .  
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U l t r a s t r u c t u r e  of  the  N e u r o h y p o p h y s i a l  G l ia l  Ce l l s  

Desp i t e  ex tens ive  i n f o r m a t i o n  on t he  u l t r a s t r u c t u r e  of 
n e u r o h y p o p h y s i a l  gl ial  cells (pituicytes)1-1~ t h e i r  exac t  
f u n c t i o n a l  s ignif icance is as ye t  u n k n o w n .  T he  fol lowing 
f ind ings  on  t he  u l t r a s t r u c t n r e  of these  cells u n d e r  exper i -  
m e n t a l  cond i t ions  cas t  some l igh t  on t h e i r  poss ible  func-  
t ion .  

Materials and methods. F i x a t i o n  by  pe r fus ion  w i t h  5% 
g l u t a r a l d e h y d e  of a t  leas t  3 r a t s  a t  1, 2, 3, 4, 5, 6, 8, 10, 
15, 20 and  30 days  a f te r  h y p o p h y s i a l  s t a lk  t r a n s e c t i o n  
(post  t rans . )  w i t h  a Ha lasz  knife  ~a. P o s t f i x a t i o n  in 1% 
OsOd, e m b e d d i n g  in  a ra ld i te .  

Results and discussion. In i t ia l ly ,  t he  n e u r o h y p o p h y s i a l  
gl ial  cells r eac t  to  t he  t r a n s e c t i o n  of t he  pep t ide rg ic  
neu rosec re to ry  axons  b y  g radua l ly  s u r r o u n d i n g  these  
axons ;  a t  a r o u n d  5 days  pos t  t r a n s e c t i o n  p rac t i ca l ly  all 
axons  h a v e  been  engul fed  t o t a l l y  ~-s,14. Toge the r  w i t h  
t he  e n g u l f m e n t  of t he  neu rosec re to ry  axons  a n  increase  
in t he  n u m b e r  of l ip id  inclusions,  lysosomes a n d  glycogen 
par t ic les  is found  w i t h i n  t h e  glial  cells. T he  def in i te  
h y p e r t r o p h y  of t h e  Golgi  a p p a r a t u s  v e r y  l ikely ref lects  
a n  increase  in t he  syn thes i s  of lysosomal  enyzm es  15 

As ear ly  as 3 days  pos t  t rans . ,  c rys ta l lo id  m e m b r a n e  
b o u n d e d  glial  cell inc lus ions  occur  (Figure  1). In  s e m i t h i n  
sect ions  is these  inc lus ions  are  a l dehyde f uchs i n  pos i t ive  
wh ich  enab led  us to  t r ace  b a c k  t h e i r  or ig in  to  engul fed  
axons  w i t h i n  wh ich  c rys ta l lo id  inc lus ions  are  f i rs t  
obse rved  w h e n  t h e  neu rosec re to ry  granules  h a v e  fused 
in to  a homogeneous  s u b s t a n c e  (Figure 2), a f t e r  disap-  
p e a r a n c e  of t h e i r  b o u n d i n g  m e m b r a n e s .  The  la t te r ,  
t o g e t h e r  w i t h  o the r  axop lasmic  c o n s t i t u e n t s  a re  in- 
c o r p o r a t e d  in to  dense  l amel l a r  bodies  (Figure  3). Crysta l -  
loid inc lus ions  are found  on ly  excep t iona l ly  p r io r  t he  
e n g u l f m e n t  of t he  d e g e n e r a t i n g  axons  b y  t he  glial  cells. 
The  f o r m a t i o n  of these  inc lus ions  v e r y  l ikely depends  
p r i m a r i l y  u p o n  lyr ic  enzymes  f rom t h e  glial  cells. Fol low- 
ing t he  d i s a p p e a r a n c e  of t he  a x o l e m m a  phagosomes  of 
v a r y i n g  a p p e a r a n c e  and  size are  fo rmed  (Figure 3). 

A t  a r o u n d  8 to 10 days  pos t  t r ansec t ion ,  t he  disposal  
of t he  axons  is p rac t i ca l ly  t e r m i n a t e d  ~4 a n d  m o s t  of t he  
glial  cells are  devoid  of c rys ta l lo id  inc lus ions ;  sub-  
s equen t ly  lysosomes a n d  l ip id  inclus ions  g radua l ly  dis- 
appear .  C o n c o m i t a n t l y  t he  glial  ceils sh r ink  cons ide rab ly  
a n d  agg lomera t e  in to  ep i the lo id  c lus ters  (Figure  4). 
F r e q u e n t l y  t h e y  are i n t e r c o n n e c t e d  b y  gap  j u n c t i o n s  
(nexus).  30 days  pos t  t r ansec t ion ,  l ip id  inc lus ions  are 
e x t r e m e l y  ra re  a n d  on ly  occas ional  lysosomes a n d  
l i pop igmen t s  r e m a i n  (Figures  4 a n d  5). The  m i t o e h o n d r i a  
a p p e a r  to  be  more  n u m e r o u s  t h a n  in con t ro l  an imals .  
M a n y  g lycogen par t ic les  are  p resen t :  The  profi les  of t he  
rough E R  are  f r e q u e n t y l  s l igh t ly  d i l a t ed  and  con t a in  
m o d e r a t e l y  dense  m a t e r i a l  (Figure  5), t he  Golgi  a p p a r a t u s  
m a i n t a i n s  a n  ac t ive  a p p e a r a n c e  and  g r a n u l a t e d  vesicles 
m a y  be  obse rved  in i t s  v i c in i ty  (Figure  6). T h e  genera l  
a p p e a r a n c e  of t he  gl ial  cells a t  th i s  s tage  is r e m i n i s c e n t  

F o l l o w i n g  S t a l k  T r a n s e c t i o n  in  th e  Rat  

ve ry  m u c h  of t h a t  of t he  glial  cells in  t he  fe ta l  neuro-  
h y p o p h y s i s  p r io r  to  the  a r r iva l  of t h e  neu rosec re to ry  
axons~7. The  pe r ivascu l a r  spaces  are wider  a n d  con t a in  
more  col lagen f ibr i ls  t h a n  in con t ro l  an imals ,  t h e y  also 
h a v e  a t e n d e n c y  to i n v a d e  t he  spaces  p rev ious ly  occupied  
b y  t h e  nen rosec re to ry  axons  ; pe r icy tes  and  f ib rob las t s  are 
p r e sen t  (Figure  4). A typ ica l  i n f l a m m a t o r y  r eac t ion  w i th  
occur rence  of m a c r o p h a g e s  is lacking.  This ,  t o g e t h e r  
w i t h  t he  absence  of glial  scar  f o r m a t i o n  is u n d o u b t e d l y  
respons ib le  for t h e  ease w i t h  wh ich  t h e  d e n e r v a t e d  
n e u r o h y p o p h y s i s  m a y  be  ~nvaded a gain  b y  t he  r egene ra t -  
ing neu rosec re to ry  f ibres  14. 

W h e n e v e r  n e u r o h y p o p h y s i a l  glial  cells are no t  c o n t a c t e d  
b y  neurosec re to ry  n e r v e  fibres,  t h e y  are  cha rac t e r i zed  b y  
t he  absence  of l ip id  inclusions.  Th i s  suggests  t h a t  t he  
l a t t e r  are r e l a t ed  to  t h e  process  of neurosecre t ion .  I t  has  
been  proposed  p rev ious ly  t h a t  t h e y  r ep re sen t  a t r a n s i t o r y  
phase  of lysosomal  a c t i v i t y  ~5, ls-20. The  ca tabo l ic  a c t i v i t y  
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of  t h e  p i t u i c y t e s  which is v e r y  o b v i o u s  d u r i n g  t h e  d i s p o s a l  
of  t h e  d e g e n e r a t i n g  a x o n s  is v e r y  l ike ly  o p e r a t i v e  u n d e r  
n o r m a l  c o n d i t i o n s  on  c e r t a i n  p r o d u c t s  r e l e a s e d  f r o m  t h e  
n e u r o s e c r e t o r y  a x o n  t e r m i n a l s  s0. H o w e v e r ,  i t  s e e m s  v e r y  
u n l i k e l y  t h a t  t h e  r e l ea se  i n t o  t h e  b l o o d  of  t h e  g r a n u l a r  
c o n s t i t u t e n t s  ( h o r m o n e s  a n d  n e u r o p h y s i n s )  r e q u i r e  t h e i r  
p r e v i o u s  p a s s a g e  t h r o u g h  glial  cells  31. 

I t  is m o r e  l ike ly  t h a t  t h e  p r i n c i p a l  n o r m a l  a c t i v i t y  oI 
t h e  p i t u i c y t e s  is p a r t i c i p a t i o n  in  t h e  r e g u l a t i o n  of ionic  

c o n c e n t r a t i o n s  a l o n g  t h e  n e u r o s e c r e t o r y  n e r v e  f ib res .  
DOUGLAS ~ h a s  r e p e a t e d l y  e m p h a s i z e d  t h e i r  i m p o r t a n c e  
in t h e  s e c r e t i o n  of  ' n e u r o h y p o p h y s i a l '  h o r m o n e s .  T h e  
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Fig. 1. Neurohypophysial gliaI cells containing several crystalloid inclusions; 3 days after stalk transection. • 20,000. 
Fig. 2. Degenerated neuroseeretory axon within a neurohypophysial glial cell 3 days after stalk transection; notice the beginning formation 
of a crystalloid inclusion. • 28,000. 
Fig. 3. Lipid droplets, dense lamellar bodies and a erystalloid inclusion together with three enlarged neurosecretory granulated vesicles are 
seen in this neurohypophysial glial cell 4 days after stalk transection, x 19,170. 
Fig. 4. 30 days after stalk transection the neurohypophysial glial cells have formed clusters and, with the exception of occasional tysosomes 
and/or lipopigments, are devoid of inclusions. • 3.250, 



1222 Specialia EXPERIENTIA 30/10 

Fig. 5. Neurohypophysial glial cell 30 days after stalk transection. Notice lipopigments, glycogen particles and the slightly dilated cisternae of 
the rough endoplasmie reticulum, x 28,900. 
Fig. 6. Neurohypophysial glial cell 30 days after stalk transection. Granulated vesicles (arrows) in the vicinity of the Golgi apparatus. • 26,920. 

f r equen t  occurrence of intercel lular  junc t ions  be tween  
p i tu icy tes  - - g a p  j u n c t i o n s - n e x u s -  becomes especial ly 
ev iden t  af ter  d i s a p p e a r a n c e  of the  neurosecre to ry  nerve  
fibres. These junc t ions  are t h o u g h t  to  be freely pe rmeab le  
to  ions 23 and  could faci l i tate  t he  rap id  and  homogeneous  
diffusion of ions wi th in  the  p i tu icy te  ne twork  and  con- 
sequen t ly  regula te  the i r  accura te  concen t ra t ion  along the  
neurosecre to ry  nerve  fiber. 

22 W. R. LOEWENSTEIN, Ann. N.Y. Acad. Sci. 137, 441 (1966). 
24 Department of Veterinary Anatomy-Physiology, College of 

Veterinary hCedicine, University of IVfissouri, Columbia (Missottri 
65201, USA). 

Rdsumd. Apr~s sect ion de t ige les f ibres neuros~crg- 
toires d i spara i ssen t  et  les p i tu icy tes  r ep rennen t  un aspec t  
et  une organisa t ion u l t ras t ruc tura le  de t y p e  embryonna i re .  
L ' absence  de r6act ion in f l ammato i re  m6senchymateuse  
et  de prol if6rat ion p i tu icy ta i re  cicatricielle de t ype  gliose 
exp l iquen t  les possibili t6s de r6g6n6ration des fibres 
neuros6cr6toires.  
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Aromat i za t ion  of A n d r o g e n s  to Es trogens  by the 

Increas ing  in format ion  has accumula ted  concerning 
the  effects of sex s teroids on pineal  funct ion.  Es t rad io l  1 
and tes tos te rone  2 enhance  pineal  mela ton in  synthesis ,  
e s t ima ted  f rom the  ac t iv i ty  of the  enzyme  hydroxyindo le -  
O-methyl  t ransferase  (HIOMT) in v i t ro  as well as pineal  
pro te in  synthes is  in female and male rats.  Castrat ion,  in 
turn,  br ings abou t  decreases in pineal  H I O M T  in bo th  
sexes 1,2. Other  aspects  of p ineal  funct ion,  e.g. nucleic 
acid and  pro te in  con ten t  3, ac t iva t ion  by  ca techolamines  
of adenylcyclase4 and  depolar iza t ion  of cell membrane~,  
were shown to  be af fec ted  by  es t radiol  t r e a tmen t .  We 
have  recen t ly  descr ibed a h igh  aff in i ty  binding,  i.e. Kd  

10 -9 M, for es t rogens 6 and androgens  7 in the  ra t  p ineal  
cytosol.  In  addi t ion,  t es tos te rone  was metabo l ized  into 
5~-reduced der iva t ives  by  the  p inealocytes  in vi t ro  v. The 
presen t  paper  deals w i th  the  a romat i za t ion  of t es tos te rone  
in to  es t rogens  by  the  ra t  pineal  gland. This  m a t t e r  may  
be of in te res t  in v iew of recent  repor t s  on androgen  aroma-  

Rat Pineal  Gland 

t i za t ion  in the  h y p o t h a l a m u s  and the  l imbic systemS; it 
has  been  suggested t h a t  the  effects of androgens  on the  
brain  are via estrogenic metabo l i t es  formed at  the  site of 
ac t ion  8. 
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