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Effect  of  l -  and  d - T h y r o x i n e  on  the  S u p r a o p t t c  
N e u r o s e c r e t o r y  G a n g l i o n  Cel ls  of  the  Rat  

T h e  r e l a t i onsh ip  b e t w e e n  t h y r o i d  f u n c t i o n  a n d  h y p o -  
t h a l a m i c  neu rosec re t ion  is s t i l l  obscure .  Indeed ,  t h e r e  is 
a d i f ference  of op in ion  a b o u t  t h e  c h a n g e s  in  t h e  h y p o -  
t h a l a m o - h y p o p h y s i a l  n e u r o s e c r e t o r y  s y s t e m  fol lowing 
t h y r o i d e c t o m y .  SHIBUSAWA e t a l .  a showed  t h a t  t h e  ab la -  
t ion  of the  t h y r o i d  g l and  causes  dep le t ion  of neurosecre -  
t o r y  m a t e r i a l  in  t h e  n e u r o s e c r e t o r y  gang l ion  cells, whe reas  
some authors2 ,  ~ c la im t h a t  i t  causes  a n  increase  in  t h e  
a m o u n t  of n e u r o s e c r e t o r y  ma te r i a l .  Moreover ,  i t  is re-  
p o r t e d  4 t h a t  a r e d u c t i o n  of t h e  n u c l e a r  v o l u m e  of these  
gang l ion  cells occurs  a f t e r  t h y r o i d e c t o m y .  

T h e  p r e s e n t  s t u d y ,  in  w h i c h  espec ia l ly  h i s t o q u a n t i t a t i v e  
m e t h o d s  were  employed ,  h a s  b e e n  u n d e r t a k e n  w i t h  t h e  
pu rpose  of t h r o w i n g  some l igh t  on  t h i s  p rob lem.  

Material and Methods. 24 ma le  a lb ino  r a t s  we igh ing  
210-254 g were used. T h e y  were fed a s t a n d a r d  pe l le t  d ie t  
of c o n s t a n t  compos i t i o n  ad libitum. T h e  d rugs  used  in t h e  
e x p e r i m e n t s ,  N a - l - t h y r o x i n e  ( ' T h y r o x i n e ' ,  Orion) a n d  Na-  
d - t h y r o x i n e  ( ' D e t h y r o n ' ,  P h a r m a c i a ) ,  were g iven  ora l ly  
in  t h e  g r o u n d  s t a n d a r d  pe l le t  d i e t  a t  a c o n c e n t r a t i o n  of 
0 .01%.  T h e  r a t s  were  d i v i d e d  i n t o  t h r e e  groups .  E a c h  
g r o u p  cons i s ted  of 8 r a t s :  one  g roup  rece ived  l - t hy rox ine ,  
one  d - t h y r o x i n e  a n d  one  s e r v e d  as  a cont ro l .  D u r i n g  t h e  
t e s t  pe r iod  t h e  b o d y  w e i g h t  dec reased  in  t he  1- thyroxine  
g r o u p  15% on  t he  average ,  a n d  in  t h e  d - t h y r o x i n e  g roup  
6 % ;  in t h e  con t ro l  g r o u p  t he  we igh t  inc reased  4%.  T h e  
r a t s  t r e a t e d  w i t h  / - t h y r o x i n e  s h o w e d  'c l in ica l '  s igns of 
h y p e r t h y r o i d i s m ,  e.g. i nc reased  c o n s u m p t i o n  of w a t e r  was  
obse rved .  S imi la r  b u t  w e a k e r  s igns could  be  e n c o u n t e r e d  
also in t h e  r a t s  t r e a t e d  w i t h  d - thy rox ine .  All  t h e  a n i m a l s  
were ki l led b y  r a p i d  d e c a p i t a t i o n  a f t e r  t h r ee  weeks. The  
b r a i n s  were e m b e d d e d  in  p a r a f f i n  a f t e r  f i x a t i o n  in 10% 
formal in .  T h e  sec t ions  (7 F) were s t a i n e d  w i t h  a h a e m a -  
toxy l in -eos in  a n d  a l d e h y d e - f u c h s i n  s ta in .  T h e  n u c l e a r  
a r ea  of 250 gang l ion  cells of t h e  s u p r a o p t i c  nuc l eus  was  
m e a s u r e d  in  each  an imal .  Six  t h o u s a n d  cells were  meas -  
u r ed  in all. T h e  nuc lea r  a reas  were  d e t e r m i n e d  p lan i -  
m e t r i c a l l y  f rom c a m e r a  luc ida  d r a w i n g s  magn i f i ed  2500 
t imes .  

Results and Discussion. T he  a m o u n t  of n e u r o s e c r e t o r y  
m a t e r i a l  in  t he  s u p r a o p t i c  gang l ion  ceils was  e s t i m a t e d  
visual ly .  The  changes  were  so s l igh t  a n d  so v a r i a b l e  t h a t  
l i t t le  c an  be  conc luded  f rom these  obse rva t ions .  

O n  t h e  o t h e r  h a n d ,  m a r k e d  c h a n g e s  in t h e  n u c l e a r  a reas  
of these  gang l ion  cells were  found .  T h e  m e a n  nuc l ea r  a reas  
in  va r ious  g roups  were :  t h e  con t r o l  g r o u p  2.66 cm 2, d- 
t h y r o x i n e  g r o u p  3.09 c m  2 a n d / - t h y r o x i n e  g r o u p  3.39 c m  2. 
T h e  a reas  are  expressed  as  c m  ~ o n  t h e  c a m e r a  luc ida  
d r a w i n g s  magn i f i ed  2500 t imes .  T he  d i s t r i b u t i o n  of nu -  
c lear  a reas  is p r e s e n t e d  in t h e  Figure .  

The  nuc lea r  v o l u m e  is genera l ly  r e l a t ed  to  t he  s y n t h e s i s  
of secre t ion.  An increase  of t he  nuc l ea r  v o l u m e  is a t t r i -  
b u t e d  to  a n  increase  of secre t ion.  Th i s  is also t r ue  of t he  
neu rosec r e to ry  gang l ion  ceUs 4. T he  p r e s e n t  resu l t s  t h u s  
sugges t  t h a t  t h e  t h y r o x i n e  i someres  p r o d u c e  a n  increase  
in t h e  a c t i v i t y  of t h e  neu r os ec r e t o r y  gang l ion  cells in  t h e  
s u p r a o p t i c  nucleus .  T h e  ef fec t  of d - t hy r ox i ne ,  t h o u g h  v e r y  
ev iden t ,  is n o t  as s t r o n g  as t h a t  o f / - t h y r o x i n e .  

T h e  a s s u m p t i o n  t h a t  t h i s  e f fec t  of t h y r o x i n e  i someres  
is a s imple  m a n i f e s t a t i o n  of t h e  h y p e r m e t a b o l i s m  is o p e n  
to ques t ion .  The  dose of d - t h y r o x i n e  used in t h i s  exper i -  
m e n t  was  g rea t  e n o u g h  to  p r oduce  t he  h y p e r m e t a b o l i c  ef- 
fect.  Accord ing  to  ear l ie r  s tud ies  ~, a 50% rise occurs  in  
c o n s u m p t i o n  of o x y g e n  of t h e  r a t  w h e n  our  dose is used.  
Y e t  t he  changes  in t he  a c t i v i t y  of t h e  n e u r o s e c r e t o r y  

gang l ion  cells m i g h t  also b e  due  to  t h e  changes  in  t he  
w a t e r  b a l a n c e  of t h e  b o d y  in  h y p e r t h y r o i d i s m .  I n  fact ,  
r a t s  w i t h  h y p e r t h y r o i d i s m  h a v e  a t e n d e n c y  to  po lyu r i a  
w h i c h  c lear ly  p o i n t s  t o  t h e  d iu r e t i c  effect  of t h y r o x i n e .  
T h e  a c t i v a t i o n  of neurosec re t ion ,  or  in  o t h e r  words  t he  
e l e v a t e d  sec re t ion  of a n t i d i u r e t i c  pr inciple ,  m a y  be  a 
c o m p e n s a t o r y  p h e n o m e n o n  to  th i s  po lyu r i a  B. 
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Distribution of nuclear areas of the supraoptic ganglion cells. 
- -  control rats, . . . . .  rats treated with d-thyroxine, and . . . .  
rats treated with/-thyroxine. The areas are expressed as crn 2 on the 

camera lucida drawings magnified 2500 ×. 

Zusammen/assung. Mit te l s  grosser  D o s e n  v o n  l- u n d  d- 
T h y r o x i n  e rh ie l t  m a n  ke ine  d e u t l i c h e n  V e r & n d e r u n g e n  in  
d e r  Menge  u n d  V e r t e i l u n g  yon  n e u r o s e k r e t o r i s c h e m  Ma- 
t e r i a l  in  den  Zellen des  Nuc leus  s u p r a o p t i c u s  b e i d e r  mi tnn -  
l i chen  R a t t e .  Das  V o l u m e n  de r  Ke rne  dieser  Zel len n a h m  
dagegen  zu, besonde r s  be i  m i t  l - T h y r o x i n  b e h a n d e l t e n  
R a t t e n .  Diese V e r g n d e r u n g e n  sp rechen  ftir e ine v e r m e h r t e  
neu rosek re to r i s che  A k t i v i t g t  dieser  Zellen.  
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