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Aee ty lcho l ines te rase  act ivi ty in the region of the ven t romedia l  and a rcua te  nuclei was  r e -  
duced more  in the hypothalamus of an imals  which had rece ived  hydrocor t i sone  solution daily 
fo r  10 days  in o rde r  to suppres s  ACTH secre t ion  than in contro l  an imals .  The level  of en-  
zyme act ivi ty was  reduced  in the neurons  of the ven t romedia l  nucleus;  mos t  neurons  of the 
a rcua te  nucleus had lost  the whole of the i r  ace ty lcho l ines te rase  act ivi ty.  

The impor tant  ro le  of the pa rvoce l lu l a r  nuclei of the hypothalamus in regula t ing the t ropic  functions 
of the adenohypophysis  has  recen t ly  becom e  increas ingly  evident.  The pa rvoce l lu l a r  nuclei a r e  the place 
of l ibera t ion  of the r e l ea s ing  f ac to r s  (or r e l eas ing  hormones)  which control  the synthes is  of the co r r e spond-  
ing t ropic  ho rmones  of the p i tu i tary  and the i r  l ibera t ion  into the blood s t r e a m  [1, 10, 11]. Synthesis of 
cor t i co t rop ic  r e l eas ing  fac tor  t akes  place in the cor responding  " t rop ic"  reg ion  of the hypothalamus,  which 
includes the ven t romed ia l  and a rcua te  nuclei  [9, 12], whose neurons  p o s s e s s  an t icho l ines te rase  act ivi ty [6]. 
Since the chol inergic  m e c h a n i s m  plays  an impor tan t  role  in the t r a n s m i s s i o n  of nervous  impulses ,  and a lso  
in neu rosee re t ion  [4], it would be in te res t ing  to study the changes in ace ty lcho l ines te rase  (ACE) act ivi ty in 
the neurons  of these  nuclei during changes in the i r  functional act ivi ty.  Insufficient attention has  been  paid 
to th is  p rob lem in the l i t e r a tu re .  The level  of production of ACTH in the pi tui tary  is known to influence 
synthes is  of hypothalamic  cor t ico t ropic  r e l eas ing  fac tor  by the " shor t  feedback" pr inc ip le  [8], and under  
these  c i r c u m s t a n c e s  the functional act ivi ty of neurons  of the ven t romed ia l  and a rcua te  nuclei is modified. 

The object  of the p r e s en t  invest igat ion was  to study the c h a r a c t e r  of the dis t r ibut ion and activi ty of 
ACE in the neurons of the a rcua te  and ven t romedia l  nuclei of the hypothalamus when ACTH production by 
the p i tu i tary  was  suppres sed  by repea ted  inject ions of hydroeor t i sone .  

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

Expe r imen t s  w e r e  c a r r i e d  out on 24 male  albino r a t s  weighing 120-140 g, divided into two groups:  
expe r imen ta l  and control ,  with 12 an ima l s  in each group. The r a t s  of the exper imenta l  group r ece ived  a 
subcutaneous injection of 0.6 ml  hydrocor t i sone  solution (10 mg hyd roco r t i sone /100  g body weight) daily 
fo r  10 days [3, 5]. The control  r a t s  r ece ived  the same  volume of physiological  sal ine.  Ten days  a f te r  the 
beginning of the expe r imen t  the an imals  of both groups were  decapi tated.  The adrena l s  we re  r emov ed  and 
weighed on to r s ion  sca le s .  ACE was  detected h i s tochemica l ly  in the hypothalamic  nuclei by the method 
developed by  the w r i t e r  p rev ious ly  [2]. The hypotha lamus  was  r e m o v e d  and fixed in 12% f o r m o l - c a l c i n m  
solution for  6 days at  4~ P a i r s  of s e r i a l  f r ee - f loa t ing  sect ions ,  20 # in th ickness ,  we re  cut on a f reez ing  
m i c r o t o m e ,  with a d e e p - f r e e z e  knife, s imul taneously  f r o m  two p ieces  of b ra in  t i s sue  f r o m  the expe r imen-  
tal  and control  an imals ,  r e spec t ive ly .  To detect  ACE in the hypothalamus,  sec t ions  were  kept for  1.5 h in 

Labora to ry  of Exper imenta l  Histopathology, Institute of Human Morphology, Academy of Medical 
Sciences of the USSR, Moscow. (Presen ted  by Academician  of the Academy of Medical  Sciences of the USSR 
A. P. Avtsyn.) Trans la ted  f r o m  Byulleten '  ~ksper imenta l ' no i  Biologii i Meditsiny, Vol. 72, No. 9, pp. 111- 
114, September ,  1971. Original a r t ic le  submit ted January  25, 1971. 

�9 Consultants Bureau, a division of Plenum Publishing Corporation, 227 West 17th Street, New York, 
N. Y. 10011. All rights reserved. This article cannot be reproduced for any purpose whatsoever without 
permission of the publisher. A copy of this article is available from the publisher for $15.00. 

1088 



TABLE 1. Changes in Weight of Adrenals  of Ra ts  a f te r  Adminis t ra t ion  

of Hydrocor t i sone  Solution for  10 Days 

'No, of 
Group of animals [animals 

12 

cortisone/100 g body wt.dailyl 12 

Control (0.6 ml physiological 
saline daily) 

Experimental (10 mg hydro- 

Body weigh tt (i___nn g) Weight o_____~f adrenals (in mg.__________~) 

i .tia~ at sacri- absolute relative (per 
"~ " flee ] I00 g body wt.) 

133 175 37,7~ 2,3 22, I+2,0 

134 I13 14,2_+0,7 12,5~0,7 

K a r n o v s k y ' s  incubation medium [7]. The thiocholine e s t e r s  acetylthiocholine and butyryl thiochol ine were  
used  as subs t ra te .  The sect ions  were  left  for  1-2 days  in 3% neut ra l  fo rma l in  and mounted in g lyce ro l -  
gelatin.  Different ia t ion between specif ic  and nonspecif ie  cho l i ne s t e r a se s  was c a r r i e d  out by compar ing  
two neighboring sec t ions  a f t e r  incubation of one of them in med ium with butyryl thiocholine,  and the o ther  
in med ium with acetyl thiocholine.  A 0.1% solution of neos t igmine  was  used  as  an inhibitor of total  cholin- 
e s t e r a s e  act ivi ty.  The degree  of ACE act ivi ty in the ne rve  s t r u c t u r e s  was  judged f r o m  the intensity of 
specif ic  prec ip i ta t ion  in a r e a s  of enzymic  act ivi ty .  

E X P E R I M E N T A L  R E S U L T S  

The r e s u l t s  of these  invest igat ions  showed that mos t  neurons  of the ven t romedia l  and a rcua te  nuclei  
in the an imals  of the contro l  group p o s s e s s  ace ty lcho l ines te rase  act ivi ty:  the enzyme was  found in the 
cy top la sm of the neuron body, while the nuclei of the neurons  and the i r  p r o c e s s e s  contained no enzyme,  
and outside the boundar ies  of the bodies  of the nerve  ce l l s  the b ra in  substance was  feebly stained.  De-  
pending on the intensi ty of staining of the cy toplasm,  the neurons  of the ven t romedia l  and a rcua te  nuclei 
could be divided conventionally into th ree  groups:  1) r eac t ing  s t rongly for  ACE, with darkly  stained c y t o -  
p l a sm;  2) with a l e s s  s t rohg r eac t ion  fo r  ACE - m o d e r a t e l y  stained cy toplasm;  3) neurons  staining weakly,  
whose cy top lasm was  indist inguishable in color  f r o m  the surrounding b ra in  t i ssue .  

In the ven t romed ia l  nucleus,  the "boundary" neurons  of the media l  pa r t  of the nucleus had highes t  
act ivi ty ,  mos t  ce l l s  in the cen t ra l  pa r t  of the nucleus were  weakly stained,  and in the l a t e r a l  pa r t  neurons  
with va r i ed  ace ty lcho l ines t e rase  act ivi ty were  found, ha the a rcua te  nucleus mos t  smal l  neurons  had in- 
t ens ive ly  or  modera t e ly  s ta ined cy top lasm,  while individual l a rge  neurons  p o s s e s s e d  high ACE act ivi ty .  
In the reg ion  of the median  eminence,  ACE act ivi ty  was  weak.  

When ACTH synthes is  was  blocked by hydrocor t i sone ,  as  shown by the significant dec r ea se  in the 
absolute and re la t ive  weights  of the adrena l s  (P < 0.001) (Table D ,  a ma rked  d e c r e a s e  in ACE act ivi ty 
was  obse rved  in the region of the ven t romed ia l  and a rcua te  nuclei of the hypothalamus .  In sect ions  through 
the b r a in  the basa l  reg ion  of the hypothalamus appeared  much l ighter  than in the control  an imals .  In mos t  
neurons  of the ven t romed ia l  nucleus,  the loss  of enzyme act ivi ty was  cons iderab le :  the ce l l s  were  only 
modera te ly  stained, including the "boundary" neurons  which, under  no rma l  conditions,  showed the highest  
ACE act ivi ty  (Fig.  l a ,  b). In the a rcua te  nucleus mos t  of the la rge  neurons ,  normal ly  s t rongly or  m o d e r -  
a tely stained, had los t  all  the i r  act ivi ty ,  while in some of the la rge  neurons  of the a rcua te  nucleus act ivi ty 
st i l l  r ema ined  high (Fig.  l c ,  d). In the region of the median  eminence  no changes were  observed .  

The r e su l t s  of these expe r imen t s  thus show conclusively that  under  normal  conditions the d is t r ibu-  
t ion of ACE activi ty in the neurons  of the a rcua te  and ven t romed ia l  nuclei of r a t s  is  constant  in c h a r a c t e r ,  
and that  different  cel l  groups  of the same nucleus p o s s e s s  unequal ACE act ivi ty.  After  admin is t ra t ion  of 
hydrocor t i sone  for  10 days to the an ima l s  a ma rked  dec rea se  in ACE act ivi ty is obse rved  in the region of 
the a rcua te  and ven t romed ia l  nuclei .  The d e c r e a s e  in ACE activi ty during suppress ion  of ACTH produc-  
t ion occurs  se lec t ive ly  in the s y s t e m  of the pa rvoce l lu l a r  hypotha lamic  nuclei  composing  the hypophysio-  
t rop ic  region,  and th is  evidently r e f l ec t s  changes in the intensity of fo rmat ion  of cor t i co t rop ic  r e l eas ing  
hormone  in these  nuclei .  
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Fig. 1. ACE activity in neurons of parvoce l lu la r  hypo- 
thalamic nuclei under  normal  conditions (a, c) and during 
blocking of endogenous ACTH by hydrocor t i sone  (b, d) : 
a, b) vent romedia l  nucleus; c, d~ arcuate  nucleus.  280 • 

The wr i t e r  is grateful  to I. G. Akmaev for  suggesting the theme of this investigation. 
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