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The s ta te  of the n e m ' o s e c r e t o r y  nuclei of the an t e r io r  hypothalamus was studied a t  var ious  
t imes  (12, 48, 96, and 192 h) a f te r  uni la tera l  injury to the sc ia t ic  nerve .  In the supraopt ic  
and pa raven t r i cu l a r  nuclei of the an te r io r  hypothalamus of the exper imenta l  r a t s  the a r ea  of 
c ro s s  sect ion of the n e u r o s e c r e t o r y  cel ls  of both nuclei was increased  uniformly,  but unequal-  
ly on the ips i l a t e ra l  and con t ra l a t e ra l  s ides .  A s y m m e t r y  of the an te r io r  hypothalamic  nuclei ,  
which were  l a r g e r  on the r ight  side,  was mos t  marked  on the 2nd-4th day of the exper imen t ,  
a f te r  which it  diminished somewhat .  The p re sence  of this a s y m m e t r y  indicates that  impulses  
f rom the pe r iphe ra l  o rgans  exe r t  their  e f fec t  on the hypothalamus via a f ferent  ne rve  f ibers .  
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P rev ious  invest igat ions by the w r i t e r ' s  group showed that s t imul i  applied to one of a pa i r  of p e r i p h e r -  
al o rgans  (for example ,  to one lobe of the thyroid gland, to one adrenal ,  one ovary ,  and a lso  to one uter ine 
cornu or  one kidney) a re  re f lec ted  by a definite r e sponse  in the hypothalamic n e u r o s e c r e t o r y  nuclei ,  d i f fe r -  
ent in degree  on the r ight  and left  s ides .  This r e sponse  is not t ransmi t ted  by the humora l  ef fec t  of ho r -  
mones ,  for under these conditions the hormonal  balance of the o rgan i sm  is p r e s e r v e d .  Meanwhile the a s y m -  
me t ry  of the r e sponse  is evidence that it is caused by dis tor t ion of the a f fe ren t  impulse  flow into the CNS 
f rom the pe r iphera l  :organs studied,  and re f lec ted  in the hypothalamus [1-3]. 

The observa t ion  desc r ibed  below was a continuation of the study of the r e sponse  of the an te r io r  hypo- 
thalamic nuclei to uni la tera l  in te r fe rence  through injury with the normal  flow of a f ferent  impulses  along the 
sc ia t ic  nerve .  

E X P E R I M E N T A L  M E T H O D  

Male r a t s  were  used. The sciat ic  nerve  was injured as  follows. After division of the skin and sub-  
cutaneous ce l lu la r  t i ssue in the upper  pa r t  of the r ight  buttock the musc les  were  divided by blunt d i s s e c t i o n  
and the sc ia t ic  ne rve  was brought  on a l igature to the su r face  of the wound. It was then ligated with a s i lk 
thread previous ly  soaked in formal in  oil (vegetable oil ,  kept in contact  with whole formal in  for 10 days).  
On the cen t ra l  side of the l igature  the nerve  was crushed with a r t e r y  forceps .  Combined mechanica l  and 
chemical  injury to the nerve  was thus produced.  After the opera t ion  as descr ibed  the wound was closed 
without dra inage.  The an imals  were  decapitated af ter  12, 48, 96, and 192 h. The hypothalamic region and 
pi tui tary were  fixed in Bouin 's  fluid. To detect  n e u r o s e c r e t o r y  granules  of the supraopt ic  and p a r a v e n t r i -  
cu lar  nuclei ,  sect ions were  stained with para ldehyde- fuchs in  and counters ta ined with ca rmine  by the meth-  
ods of Gabe and Nis s l ' .  

The act ivi ty  of the n e u r o s e c r e t o r y  cel ls  was de te rmined  f r o m  the degree  of swell ing of their  p e r i -  
ka rya  (as shown by changes in thei r  s ize  and in the content and dis tr ibut ion of their  n e u r o s e c r e t o r y  g r a n -  
ules) [1]. 
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In e a c h  a n i m a l  the a r e a  of 100 n e u r o s e c r e t o r y  c e l l s  o f  the s u p r a o p t i c  and p a r a v e n t r i c u l a r  nuc l e i  on 
the r i g h t  and le f t  s i d e s  was  m e a s u r e d .  The  r e s u l t s  w e r e  s u b j e c t e d  to s t a t i s t i c a l  a n a l y s i s .  

EXPERIMENTAL RESULTS 

The a r e a  of  c r o s s  s e c t i o n  of  the  n e u r o n s  in bo th  n u c l e i  of  the  a n t e r i o r  h y p o t h a l a m u s ,  on both  the i p -  
s f l a t e r a l  and c o n t r a l a t e r a l  s i d e s ,  was  s i g n i f i c a n t l y  i n c r e a s e d  c o m p a r e d  with  the c o n t r o l  12 h a f t e r  the o p e r -  
a t ion .  Neurons  of the s u p r a o p t i e  nuc l eus  on the i p s i l a t e r a l  s i d e  r e a c h e d  322.0 • 2.7 #2 (con t ro l  217.8 • 2.9 #2), 
and on the c o n t r a l a t e r a l  s ide  3 4 1 . 4 •  #2 (con t ro l  272.6 • 3.1 ~2). The n e u r o n s  on both s i d e s  w e r e  l a r g e r ,  
j u i c y ,  and t h e i r  con ten t  of n e u r o s e e r e t i o n  was  low. The  n u c l e u s  con ta ined  one n u c l e o l u s ,  d i s p l a c e d  toward  
the p e r i p h e r y ;  l e s s  f r e q u e n t l y  two n u c l e o l i  w e r e  p r e s e n t .  Al l  the  n e u r o n s  had a low con ten t  of n e u r o s e c r e -  
t ion ,  the n u c l e o l i  in the n u c l e i  on the  i p s i l a t e r a l  s i de  w e r e  d i s p l a c e d  t o w a r d  the n u c l e a r  m e m b r a n e ,  but  on 
the c o n t r a l a t e r a l  s i de  they  w e r e  l o c a t e d  in  the c e n t e r .  The a r e a  of  c r o s s  s e c t i o n  of the n e u r o s e c r e t o r y  c e l l s  
of  the p a r a v e n t r i c u l a r  nuc l eus  on the i p s i l a t e r a l  s ide  was 292.6 •  ~2 ( con t ro l  231.6 • 2.9 #2), and on the 
o p p o s i t e  s i de  311.5 • 4.6 ~2 ( con t ro l  228.6 • 1.8 #2). 

C e l l s  wi th  d e g e n e r a t i v e  changes  and n e u r o n s  with a h igh  con ten t  of n e u r o s e c r e t i o n  w e r e  found 48 h 
a f t e r  the o p e r a t i o n  in the s u p r a o p t i c  nuc l eus  of  the a n t e r i o r  h y p o t h a l a m u s  on the i p s i l a t e r a l  s i de  in a n i m a l s  
wi th  i n j u r y  to the  r i g h t  s c i a t i c  n e r v e .  T h e s e  c h a n g e s  w e r e  n o t  found on the c o n t r a l a t e r a l  s i d e .  The m a i n  
g roup  of n e u r o n s  on bo th  s i d e s  had a low con t e n t  of n e u r o s e c r e t i o n .  The a r e a  of  c r o s s  s e c t i o n  of the n e u -  
r o n s  on the i p s i l a t e r a l  s i d e  was  344 .1•  4.1 ~2 and on the c o n t r a l a t e r a l  s i d e  402.1 • 6.1 #2. The  n e u r o n s  of 
both  s i d e s  of  the p a r a v e n t r i c u l a r  nuc l eus  a l s o  con ta ined  l i t t l e  n e u r o s e c r e t i o n .  The  a r e a  of c r o s s  s e c t i o n  
of t h e i r  n e u r o n s  on the i p s i l a t e r a l  s i de  was 2 8 7 . 8 •  g2 and on the c o n t r a l a t e r a l  s i de  3 3 0 . 0 •  ~2. 

The s u p r a o p t i c  n u c l e u s  on the i p s i l a t e r a l  s i de  96 h a f t e r  the o p e r a t i o n  was f o r m e d  by  l a r g e  j u i cy  
n e u r o n s ,  s o m e  of which  had a h igh  con ten t  of n e u r o s e c r e t i o n  and s o m e  showed d e g e n e r a t i v e  c h a n g e s .  The 
a r e a  of c r o s s  s e c t i o n  of the n e u r o n s  on the i p s i l a t e r a l  s i de  was  about  354 .4•  1.7 ~2 and on the c o n t r a l a t e r a l  
s i de  377 .4•  1.7 ~2. The  n e u r o n s  of the s u p r a o p t i c  n u c l e u s  on this  s i de  w e r e  v e r y  l a r g e ,  wi th  a low con ten t  
of s e c r e t i o n .  The n u c l e o l i  w e r e  conf ined  to the c e n t e r  of the n u c l e u s ,  which  was  l a r g e  and pa l e .  The  p a r a -  
v e n t r i c u l a r  n u c l e i  on the  i p s i l a t e r a l  and c o n t r a l a t e r a l  s i d e s  c o n s i s t e d  o f  v e r y  l a r g e ,  j u i c y  n e u r o n s .  T h e i r  
a r e a  of  c r o s s  s e c t i o n  on the i p s i l a t e r a I  s i de  was  3 3 3 . 7 •  ;2 and on the c o n t r a l a t e r a l  s i d e  3 2 3 . 0 + 3 . 6  ~2. 

Mos t  of the n e u r o n s  in  the  s u p r a o p t i c  nuc l eus  on the i p s i l a t e r a l  s ide  192 h a f t e r  the o p e r a t i o n  w e r e  
l a r g e  and j u i cy ,  wi th  a low con t en t  of n e u r o s e c r e t i o n ,  but  a few a m o n g  t h e m  had a m o d e r a t e  con ten t  of n e u r o -  
s e c r e t i o n .  The  m e a n  a r e a  of c r o s s  s e c t i o n  of  the p e r i k a r y a  on this  s i de  was 3 1 2 . 3 •  p 2  In m o s t  n u c l e i  
the  n u c l e o l i  w e r e  l o c a t e d  in the c e n t e r ,  and f e w e r  w e r e  c l o s e  to the n u c l e a r  m e m b r a n e .  On the o p p o s i t e  
s i de  m o s t  n e u r o n s  in the s u p r a o p t i c  nuc l eus  had a low con ten t  of n e u r o s e c r e t i o n .  T h e i r  a r e a  of c r o s s  s e c -  
t ion was  333.7 • 7.6 #2 _ r a t h e r  m o r e  than  on the s i de  of the o p e r a t i o n .  The n u c l e o l i  w e r e  c e n t r a l l y  s i t ua t ed  
in the ce l l  nuc l e i .  The  n e u r o s e c r e t o r y  c e l l s  of the p a r a v e n t r i c u l a r  nuc l e us  on both  s i d e s  w e r e  ju icy ,  ~x4th 
a low con ten t  of n e u r o s e c r e t o r y  g r a n u l e s  and wi th  l a r g e ,  t r a n s p a r e n t  n u c l e i  and c e n t r a l l y  s i t u a t e d  nuc l eo l i .  
On the s i de  of the  o p e r a t i o n  the m e a n  a r e a  of  c r o s s  s e c t i o n  of  n e u r o n s  of  the p a r a v e n t r i c u l a r  nuc leus  was 
271 .9•  ~2, and on the o p p o s i t e  s i de  2 8 2 . 2 •  ~2. 

The t i g r o i d  s u b s t a n c e  in the n e u r o n s  of both  n e u r o s e c r e t o r y  n u c l e i  was  p r e s e n t  in  a v e r y  s m a l l  q u a n -  
t i t y .  

A n a l y s i s  of  the c h a n g e s  in the  n e u r o s e c r e t o r y  n u c l e i  of the  a n t e r i o r  h y p o t h a l a m u s  of r a t s  a f t e r  i n j u r y  
to the r i g h t  s c i a t i c  n e r v e ,  i n t e r f e r i n g  wi th  the conduc t ion  of a f f e r e n t  i m p u l s e s ,  a t  v a r i o u s  t i m e s  a f t e r  the 
o p e r a t i o n  l e a d s  to the fo l lowing  c o n c l u s i o n s .  

1. D u r i n g  the f i r s t  day  t h e r e  was a s t e a d y  i n c r e a s e  in a r e a  of c r o s s  s e c t i o n  of the n e u r o s e c r e t o r y  
c e l l s  of  both  n u c l e i .  

2. On the 8th day  the c e l l s  of both n u c l e i  w e r e  a p p r e c i a b l y  s m a l l e r  aga in ,  a l though t h e i r  a r e a  of 
c r o s s  s e c t i o n  was  s t i l l  above  n o r m a l .  

3. T h r o u g h o u t  the e x p e r i m e n t s  the r e s p o n s e  of  the s u p r a o p t i e  n u c l e i  on bo th  s i d e s  of the  h y p o t h a l a -  
m u s  d e v e l o p e d  a s y m m e t r i c a l l y .  The a s y m m e t r y  was  m o s t  m a r k e d  on the 2nd-4 th  day  of  the e x p e r i m e n t ,  
a f t e r  wh ich  i t  t ended  to d i s a p p e a r .  

4. In the p a r a v e n t r i c u l a r  n u c l e i  the a s y m m e t r y  d e v e l o p e d  to a l e s s e r  d e g r e e  than  in  the s u p r a o p t i c  
n u c l e i ;  i t  r e a c h e d  a m a x i m u m  on the 2nd day  of  the e x p e r i m e n t s  and then d e c l i n e d .  
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5. However, despite the gradual decrease in the response,  the perikarya of both nuclei were still 
larger than initially 8 days after the operation. 

The responses arising in the supraoptic and paraventricular nuclei to the same stimulus thus differed 
to some degree. Since the paraventricular cells respond feebly to afferent stimuli from the skin and mus- 
cles [4], the reason for these differences could be a lower reactivity of these neurosecretory cells com- 
pared with the supraoptic. Under certain circumstances,  however, the paraventricular cells exhibit the 
contrary - inc reased  sensitivity. The differences in the responses are evidence not of reduced reactivity 
of the paraventricular nucleus but that the neurosecretory cells of both nuclei of the anterior hypothalamus, 
despite their common origin and their total similarity in s tructure,  shape, size, and the presence of Gomo- 
ri-posit ive granules, have differentiated functionally in different directions [3]. 
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