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I n t r a n u c l e a r  r o d l e t s  in  r e t r o c h i a s m a t i c  a r e a  n e u r o n s  of  the  h y p o t h a l a m u s  of  the  ra t  
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Summary. 1Viicrofilamentous sp indle -shaped  nuclear  rodlets  are descr ibed in neurons  of the  re t roch iasmat ic  area in the  
r a t  hypo tha lamuS.  The au thors  consider  these  s t ruc tures  as no rma l  and  d y n ami c  nuclear  inclusions of these  neurons,  
a l t hough  thoi r  significance remains  unknown.  

Nuclear  rodle t s  (NR) are rare  and  unusual  inclusions 
consis t ing of microf i l aments  and /or  micro tubules  p resen t  
ma in ly  i n  the  nucleus  of some neurons.  T h e y  were ini- 
t ia l ly  s tud ied  b y  R a m d n  and  Cajal 1 by  opt ica l  micro-  
scopy.  Since then  t h e y  have  been  r epo r t ed  in a wide  
va r i e t y  of species and  loci*-~, b o t h  b y  l ight  and  e lec t ron 
microscopy.  Recent ly ,  Seite e t  al.S, 9 descr ibed 3 types  
of N R  in per iphera l  s y m p a t h e t i c  neurons :  a) micro- 
f i l amentous  sp ind le -shaped  inclusions, b) microfi la-  
m e n t o u s - m i c r o t u b u l a r  sp indle -shaped  inclusions and  
c) crys ta l lo ids  composed  b y  layers  of tubu la r  or fibril lar 
la t t ices .  
I t  has  been sugges ted  a re la t ion of N R  wi th  pa tho log ica l  
processes  1~ ageing 18, sexual  behav iour  ~ and  the  level 
of neurona l  ac t iv i ty  6, 9,14. However ,  ne i ther  the  d is t r ibu-  
t ion  nor  t he  func t iona l  significance of N R  has  been  
clarif ied so far. In  the  p re sen t  work  we r epo r t  an ul t ra-  
s t ruc tu ra l  s t u d y  of N R  in the  r e t roch iasmat i c  area of 
r a t  hypo tha l amus .  To our knowledge,  th is  is t h e  f i rs t  
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Fig. 14 .  Microfilamentous spindle-shaped nuclear rodlets. Longitudinal section. I • 19,200, 2 • 14,200, 3 • 15,200 and 4 • 120,000. 
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o b s e r v a t i o n  of t h i s  t y p e  of i n t r a n u c l e a r  inclus ions  in the  
n e u r o n s  of t he  r e t r o c h i a s m a t i c  a rea  of a n y  m a m m a l i a n ,  
and  also t h e  f i rs t  r epor t  of N R  ill t h e  h y p o t h a l a m u s  of 
the  ra t .  
Methods. The  u l t r a s t r u c t u r e  of t he  N R  of the  h y p o t h a -  
l amic  r e t r o c h i a s m a t i c  area was s t ud i ed  in n o r m a l  a d u l t  
W i s t a r  r a t s  of b o t h  sexes. T he  r a t s  were f ixed b y  per fus ion  
wi th  3% g l u t a r a l d e h y d e  and  t he  h y p o t h a l a m i c  b locks  
were pos t - f ixed  in  2 % o s m m m  te t rox ide .  B o t h  f ixa t ives  
were m a i n t a i n e d  a t  p H  7.4 w i t h  0.12 M p h o s p h a t e  buffer.  
The  h y p o t h a l a m i c  Mocks  were d e h y d r a t e d  in ace tone  
a n d  e m b e d d e d  in D u r c u p a n  (Fluka) .  U l t r a t h i n  sect ions  
were  s t a ined  w i t h  1% aqueous  u r a n y l  ace t a t e  a n d  t h e n  
lead c i t ra te ,  a n d  e x a m i n e d  in a Ph i l ips  EM-201 e lec t ron  
microscope.  
Results. The  n e u r o n s  of t h e  r e t r o c h i a s m a t i c  area  d i sp lay  
a n  i r regu la r  nuc leus  w i t h  ex tens ive  infoldings  of t he  
nuc lea r  m e m b r a n e .  T he  e lec t ron- luc id  c y t o p l a s m  con t a in s  
m i t o c h o n d r i a ,  free po ly r ibosomes  a n d  i so la ted  c i s t e rnae  
of g r a n u l a r  endop la smic  r e t i c u l u m  (figure 1). 
I n  some n e u r o n s  of t h i s  area,  b o t h  in male  a n d  female  
ra ts ,  m ic ro f i l amen t ous  sp ind le - shaped  rodle ts  are  ob-  
served.  The  rod le t s  h a v e  an  i n d e t e r m i n a t e  l e n g t h  a n d  
t h e y  are 0.1-0.3 t~m w i d t h  (figures 1-3).  These  s t r u c t u r e s  
are  composed  of a b u n d l e  of n u m e r o u s  closely p a c k e d  
mic ro f i l amen t s  o r i en ted  a long  i ts  log axis  (figures 1 a n d  4). 
These  mic ro f i l amen t s ,  of a b o u t  60-70  i t  in  d iamete r ,  
are  genera l ly  s t r a igh t .  T h e y  are a r r a n g e d  in para l le l  w i t h  
a cen t r e - to - cen t r e  spac ing  of 140-150 A (figure 4). 
The  pos i t ion  of t he  rod le t s  w i t h i n  t he  nuc leus  is va r iab le ,  
b u t  t h e y  are n e v e r  r e l a t ed  to  a n y  o t h e r  nuc lea r  fea tures ,  
such  as t h e  nucleolus  or t h e  nuc l ea r  envelope.  T h e y  are  
n o t  s u r r o u n d e d  b y  a na r row-zone  free of c h r o m a t i n  
granules ,  a n d  f r e q u e n t l y  c o n t a c t s  be t w een  t h e  rodle t s  
a n d  c h r o m a t i n  granules  c an  be obse rved  (figures 1 a n d  4). 
Discussion. Thi s  s t u d y  shows t h a t  N R  are p r e s e n t  in 
n e u r o n s  of t he  r e t r o c h i a s m a t i c  a rea  of t he  h y p o t h a l a m u s  
of t he  h e a l t h y  adu l t s  ra ts .  A l t h o u g h  in some ins tances  
i ts  p resence  in t he  c e n t r a l  n e r v o u s  s y s t e m  has  been  re la ted  
to  pa tho log ica l  processes  1~ t h e y  m u s t  be  cons idered  
as n o r m a l  nuc l ea r  inc lus ions  in t he  neu r ons  of th i s  area,  
b o t h  in ma le  a n d  female  ra ts .  Since N R  are wide ly  

d i s t r i b u t e d  in va r ious  t ypes  of neurons ,  i t  h a s  been  
p roposed  t h a t  t hey  shou ld  be  cons idered  as a n o r m a l  
ce l lu lar  organel le  s, 9,14. Our  r epo r t  of these  s t r u c t u r e s  in  
an  a rea  where  t hey  h a v e  n o t  been  p rev ious ly  obse rved  
s u p p o r t  ~hts suggestiotl .  
The  s t r u c t u r e  ar/~l shape  Of N R  obse rved  in th i s  a rea  
co r re spond  to  t he  m i c r o f i t a m e n t o u s  sp ind le - shaped  in- 
clusions descr ibed  in o t h e r  n e u r o n a l  loca t ions  ~-~. O t h e r  
t ypes  of N R  such as m i c r o f i l a m e n t o u s - m i c r o t u b u l a r  
sp ind le - shaped  or c rys ta l lo ids  s h a v e  n o t  been  found.  
T h e  or igin of NIZ ha s  b e e n  s tud ied  in  de ta i l  in  e m b r y o n i c  
m a t e r i a l  b y  M a s u r o v s k y  e t  a l ) .  I n  ou r  s tudy ,  in  t h e  a d u l t  
ra t ,  we found  NIZ of d i f f e ren t  th ickness ,  sugges t ing  t h a t  
t h e y  are  d y n a m i c  s t r u c t u r e s  of t h e  n e u r o n  fo rmed  b y  
progress ive  aggrega t ion  of p ro t e in  subun i t s .  Th i s  observa-  
t i o n  is in  a g r e e m e n t  w i t h  t he  r e su l t s  of Seite e t  al. 14,15. 
Accord ing  to  these  au tho r s ,  i t  cou ld  be sugges ted  t h a t  
t h e i r  f o r m a t i o n  is r e l a t ed  w i t h  t h e  level  of n e u r o n a l  
ac t iv i ty .  The  i r regu la r  d i s t r i b u t i o n  of these  s t r u c t u r e s  
we h a v e  obse rved  w i t h i n  t he  n e u r o n s  of t h i s  re t ro -  
ch i a sma t i c  a rea  suppor t s  t h i s  hypo thes i s .  
Sei te  e t  al. 9 h a v e  d e m o n s t r a t e d  r e c e n t l y  t h a t  t h e  cyclic 
A M P  induces  t h e  f o r m a t i o n  of N R  in  t h e  n e u r o n s  of t he  
s y m p a t h e t i c  gangl ion.  T h e y  sugges t  t h a t  t h i s  effect  is a 
consequence  of t he  increase  of t h e  n e u r o n a l  a c t i v i t y  
m e d i a t e d  b y  t he  m o d u l a t i n g  effect  of t he  cyclic A M P  
on t h e  s y n a p t i c  t r ansmiss ion .  The  fac ts  t h a t  cyclic A M P  
p lays  a p r o m i n e n t  role in  t he  ca t echo lamine rg i c  t r a n s -  
miss ion  16, a n d  t h a t  t h i s  k i n d  of t r a n s m i s s i o n  is specia l ly  
i m p o r t a n t  in  t he  r e t r o c h i a s m a t i c  a rea  we h a v e  s tud ied  17, 
m a y  sugges t  a r e l a t i on  be tween  t h e  presence  of N R  and  
ca t echo lamine rg i c  neurons .  The  occur rence  of N R  in 
o t h e r  h y p o t h a l a m i c  a reas  r ich  in  ca t echo lamine rg i c  
neurons ,  like a r cua t e  nuc leus  ~, suppo r t s  t h e  above  
hypo thes i s .  
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Summary. The  effect  of t o l b u t a m i d e  on  t he  ea r ly  d e v e l o p m e n t  of X e n o p u s  laevis  ha s  been  s tudied:  The  resu l t s  sugges t  
t h a t  c o n t i n u o u s  exposu re  to  3 • 10 -4 M t o l b u t a m i d e  causes  a b n o r m a l  deve lopmen t .  

T o l b u t a m i d e ,  N ' - 4 - m e t h y l b e n z e n e s u l p h o n y l - N " - b u t y l -  
urea ,  is a t h e r a p e u t i c  a g e n t  useful  for t he  con t ro l  of 
d i abe t i c  hype rg lycemia .  A l t h o u g h  i ts  side effects in  adu l t s  
a re  min imal ,  t h e r e  is ev idence  t h a t  such  h y p o g l y c e m i c  
d rugs  are  t e r a togen i c  in  m a m m a l s  3, s. However ,  i t  is no t  
c lear  w h e t h e r  i t s  t e r a t ogen i c  effects  in  m a m m a l s  are  due  
to  t o l b u t a m i d e  i tself  or to  t h e  m e t a b o l i c  s t a t e  of t he  
p r e g n a n t  female  i nduced  b y  t o l b u t a m i d e .  As p a r t  of a 
series of e x p e r i m e n t s  des igned  to  assess w h e t h e r  sea- 
u r c h i n  e m b r y o s  could be  used as a t e s t  s y s t e m  for 
p h a r m a c o l o g i c a l  agents ,  I -Iagstr6m a n d  L 6 n n i n g  4 s tud ied  
t h e  effects of t o l b u t a m i d e  on  t h e  g a m e t e  s a n d  ear ly  
e m b r y o s  of P a r a c e n t r o t u s  l ividus.  A l t h o u g h  t61bu tamide  
d id  n o t  a f fec t  fe r t i l iza t ion ,  i t  d id  h a v e  r a t h e r  specific 

effects  on  ear ly  d e v e l o p m e n t .  E m b r y o s  exposed to  to l -  
b u t a m i d e  showed  i n h i b i t i o n  of t h e  f o r m a t i o n  of t he  
endode rm,  a g rea te r  n u m b e r  of yo lk  p la t e l e t s  t h a n  controls ,  
a n d  a change  in t he  u l t r a s t r u c t u r a l  a p p e a r a n c e  of t h e  
yo lk  p la te le t s  4. A n y  a g e n t  wh ich  effects  specif ical ly one 
e m b r y o n i c  t i ssue  m i g h t  p rove  a power fu l  tool  for  t he  
ana lys i s  of ea r ly  d i f fe ren t ia t ion ,  a n d  i t  is i m p o r t a n t  
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