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Effect of B r a i n  L e s i o n s  on H y p o t h a l a m i c  
N o r a d r e n a l i n  in Rat s  

T h e  n o r a d r e n a l i n  c o n t e n t  o f  t h e  h y p o t h a l a m u s  is 
h i g h e r  t h a n  i t  is i n  o t h e r  c e r e b r a l  r e g i o n s  of  b r a i n  in  r a t s  
( Is t t lKAWA a n d  IWASAKI1; DONOSO a n d  STEFANO 2). T h i s  
a m i n e  is  s y n t h e s i z e d  b y  h y p o t h a l a m i c  t i s s u e ,  a n d  is  a l so  
c o n c e n t r a t e d  f r o m  b l o o d  8. F i n e  v a r i c o s e  f ib res ,  c o n -  
s i d e r e d  t o  be  a d r e n e r g i c  e n d i n g s ,  h a v e  b e e n  d e t e c t e d  i n  
t h e  h y p o t h a l a m u s  b y  m e a n s  of  t h e  h i s t o c h e m i c a l  f l u o r e s -  
c e n c e  m e t h o d  4,s. 

N o r a d r e n a l i n  c o n c e n t r a t i o n  in  r a t  b r a i n  s t e m  d e c r e a s e s  
u n d e r  s e v e r a l  e x p e r i m e n t a l  c o n d i t i o n s  s u c h  a s  co ld  
s t r e s s  6, e l ec t r i c  s h o c k  s,v,8, i n t e n s i v e  m u s c u l a r  e x e r c i s e  9,10, 
a n d  h y p o x i a  n .  F u n c t i o n a l  a b l a t i o n  of  t h e  c e r e b r a l  c o r t e x  
p e r f o r m e d  b y  t h e  s p r e a d i n g  d e p r e s s i o n  m e t h o d  r e d u c e s  
t h e  a m o u n t  o f  n o r a d r e n a l i n  in  t h e  h y p o t h a l a m u s  2,12,~a. 
I n  o r d e r  to  c l ea r  u p  t h e  ro le  p l a y e d  b y  d i f f e r e n t  c e r e b r a l  
r e g i o n s  in  t h e i r  p o s s i b l e  i n f l u e n c e  on  t h e  n o r a d r e n a l i n  
c o n t e n t  o f  t h e  h y p o t h a l a m u s ,  t h i s  a m i n e  w a s  I l uo ro -  
m e t r i c a l l y  a s s a y e d  1~ in  r a t s  w i t h  b i l a t e r a l  e l e c t r o l y t i c  
b r a i n  l e s i ons  s e t  a c c o r d i n g  to  DE GROUT c o o r d i n a t e s  ts. 

Methods. 11 e x p e r i m e n t s  w i t h  a t o t a l  of  300 m a l e  r a t s ,  
w e i g h i n g  1 7 0 - 2 2 0  g, w e r e  p e r f o r m e d .  I n  e a c h  e x p e r i m e n t ,  
l e s i o n e d  r a t s ,  n o r m a l  a n d  s h a m - o p e r a t e d  r a t s  w e r e  s t u d i e d  
s i m u l t a n e o u s l y .  L e s i o n s  we re  v e r i f i e d  h i s t o l o g i c a l l y  i n  
e a c h  a n i m a l .  E a c h  v a l u e  of  n o r a d r e n a l i n  r e p r e s e n t s  a poo l  
o f  t h e  h y p o t h a l a m u s  of  4 r a t s .  T h e  a n i m a l s  we re  s a c r i f i c e d  
b y  d e c a p i t a t i o n  20 d a y s  a f t e r  l e s ion ing .  

Results. As  is s h o w n  in  t h e  T a b l e ,  l e s ions  in  t h e  h i p p o -  
c a m p a l  r e g i o n  (A-P ,  4;  V ,  + 1.5;  L,  2) p r o d u c e d  a n  i m -  
p o r t a n t  r e d u c t i o n  in  t h e  h y p o t h a l a m i c  n o r a d r e n a l i n  con -  
c e n t r a t i o n .  I n  4 g r o u p s  of  r a t s  s a c r i f i c e d  10 d a y s  a f t e r  
l es ion ,  t h e  v a l u e s  o b t a i n e d  we re  n o r m a l .  T h e  l e s ion  i n  t h e  
t h a l a m u s  (A-P,  5.8; V, + 0.5;  L,  2) d e t e r m i n e d  a s l i g h t  
d e c r e a s e  of  n o r a d r e n a l i n  c o n t e n t  in  t h e  h y p o t h a l a m u s .  N o  
d i f f e r e n c e s  we re  n o t e d  in  r a t s  w i t h  l e s ions  in  a m y g d a l a ,  
c o r p u s  c a l l o s u m ,  c e r e b r a l  c o r t e x  ( f ron t a l ,  p a r i e t a l  o r  
p o s t e r i o r  lobes) ,  h a b e n u l a ,  o l f a c t o r y  b u l b ,  o r  t h o s e  w i t h  
s h a m  o p e r a t i o n ,  a s  a g a i n s t  n o r m a l  r a t s  (Tab le ) .  T h e  
l e s i ons  in  t h e  b a s a l  h i p p o c a m p u s  o c c a s i o n a l l y  d a m a g e d  
t h e  t h a l a m u s  ( v e n t r a l  a n d  m e d i a l  n u c l e u s )  a n d  o t h e r  
a d j a c e n t  s t r u c t u r e s ,  s u c h  as  t h e  s t r i a  m e d u l l a r i s .  I n  s o m e  
b r a i n s  t h e y  e x t e n d e d  i n t o  t h e  c o r p u s  c a l l o s u m .  T h a l a m i c  
l e s i ons  w e r e  s i t u a t e d  in  t h e  zone  o f  v e n t r a l i s  a n d  a n t e r o -  
m e d i a l i s  n u c l e u s .  

Effect of cerebral lesions on the noradrenalin concentration in the 
rat hypothalamus 

Group No. of Noradrenalin P value b 
extracts #g  per g~ 

Normal rats 17 1.87 4- 0.09 - -  
Sham operated rats 8 1.92 4- 0.07 n.s. c 
Lesioned rats:  
Thalamus 6 1.57 4- 0.14 < 0.05 
Amygdala 6 1.71 4- 0.17 n.s. 
Hippoeampus 8 1.35 4- 0.06 < 0.01 
Corpus callosum 9 1.81 4- 0.1I n.s. 
Habenula 3 2.42 4- 0.58 n.s. 
Olfactory bulb 4 2.01 4- 0.27 n.s. 
Cerebral cortex 7 1.92 4- 0.16 n.s. 

Mean 4- standard error, b Operated rats versus normal rats.  
Non-significant difference. 

Comments. S e v e r a l  a u t h o r s  h a v e  s u g g e s t e d  t h a t  n o r -  
a d r e n a l i n - c o n t a i n i n g  f i b r e s  i n  t h e  h y p o t h a l a m u s  o r i g i n a t e  
f r o m  m e s e n c e p h a l i c  n e u r o n s .  S u p p o r t i n g  t h i s  v i ew ,  
DAHLSTR6M a n d  FUXE 5 h a v e  p r e s e n t e d  e v i d e n c e  s h o w i n g  
t h a t  f ib re  b u n d l e s  f r o m  t h e  r e t i c u l a r  f o r m a t i o n  a r e  d i s t r i -  
b u t e d  in  d i f f e r e n t  n u c l e i  of  t h e  r a t  h y p o t h a l a m u s .  Also ,  
e l e c t r o l y t i c  l e s i ons  in  r a b b i t  m e s e n c e p h a l o n  c a u s e  a re -  
d u c t i o n  in  b r a i n  n o r a d r e n a l i n  c o n t e n t  16. A s i m i l a r  e f f ec t  
is p r o d u c e d  i n  r a t s  b y  l e s i ons  in  t h e  m e d i a l  f o r e b r a i n  
b u n d l e  iv,is. 

T h e  r e s u l t s  r e p o r t e d  h e r e  i n d u c e  one  t e n t a t i v e l y  to  
p o s t u l a t e  t h a t  l e s i o n s  in  t h e  h i p p o c a m p u s ,  or  in  s t r u c t u r e s  
s i t u a t e d  in  t h a t  zone ,  i n t e r r u p t  p a t h w a y s  r e g u l a t i n g  t h e  
h y p o t h a l a m i c  n o r a d r e n a l i n  c o n t e n t .  A t  p r e s e n t  i t  i s  n o t  
p o s s i b l e  t o  d e t e r m i n e  if t h e  r e s u l t s  s h o w n  in  t h i s  p a p e r  a r e  
r e l a t e d  t o  t h e  a f o r e m e n t i o n e d  e v i d e n c e .  

Rdsumd. D e s  16sions b i l a t e r a l e s ,  loca l i s6es  p a r  s t6 r6o -  
t a x i e  d a n s  la  r 6 g i o n  de  l ' h i p p o c a m p e  chez  le R a t ,  p r o -  
d u i s e n t  a u  b o u t  de  20 j o u r s  u n e  d i m i n u t i o n  s i g n i f i c a t i v e  
de  la  c o n c e n t r a t i o n  en  n o r a d r 6 n a l i n e  de  l ' h y p o t h a l a m u s .  
Si les r a t s  s o n t  sac r i f i6s  10 j o u r s  s e u l e m e n t  ap r~s  la  16sion, 
il n ' y  a p a s  de  m o d i f i c a t i o n s  d a n s  c e t t e  c o n c e n t r a t i o n .  L e  
c o n t e n u  en  n o r a d r 6 n a l i n e  de  l ' h y p o t h a l a m u s  e s t  16g6re- 
m e n t  r 6 d u i t  p a r  d e s  16sions t h a l a m i q u e s ,  m a i s  n ' e s t  p a s  
m o d i f i 6  p a r  d e s  16sions f a i t e s  a u  n i v e a u  d u  c o r t e x  c6r6bra l ,  
de  l ' a m y g d a l a ,  de  l ' h a b 6 n u l a ,  d u  c o r p u s  c a l l o s u m ,  e t  d u  
b u l b e  o l fac t i f .  
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