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If the synthes is  of endogenous ACTH in r a t s  is  suppres sed  by repea ted  inject ions of hydro-  
cor t i sone  solution ace ty lcho l ines te rase  activity in the n e u r o s e c r e t o r y  neurons  of the sup ra -  
optic and p a r a v e n t r i c u l a r  nuclei is not significantly changed. The absence of r egu la r  changes 
in ace ty lcho l ines t e rase  act ivi ty in the magnoce l lu la r  n e u r o s e c r e t o r y  nuclei conf i rms  the hy- 
pothes is  that they a r e  not the s t r u c t u r e s  respons ib le  for  synthes is  of h vpophyseotropic  co r t i -  
cotropin r e l eas ing  factor .  

Ace ty lcho l ines t e rase  (ACE) p lays  an impor tant  ro le  not only in the t r a n s m i s s i o n  of the nervous  i m -  
pulse,  but also in neu rosec re t ion  [5]. This enzyme has  been d i scovered  in neurons  of the supraopt ic  and 
p a r a v e n t r i c u l a r  nuclei of the hypothalamus under normal  conditions in var ious  exper imen ta l  an imals  [6, 9, 
10, 13, 14]. An i nc r ea s e  in the product ion of neurosec re t ion  evoked in an imals  by sal t  loading led to in-  
c r ea sed  ACE act ivi ty in the n e u r o s e c r e t o r y  neurons  of these nuclei [8, 14]. 

The author  has shown prev ious ly  that blocking the adrenocro t i co t rop ic  function of the p i tu i ta ry  by in-  
ject ion of hydrocor t i sone  induces a marked  d e c r e a s e  in ACE act ivi ty in the sy s t em of pa rvoce l lu l a r  hypo- 
tha lamic  nuclei (ventromedia l  and a rcua te  nuclei), and this poss ib ly  r e f l ec t s  changes in the i r  level  of syn-  
thes i s  of hypophyseot ropic  cor t ico t ropin  r e l eas ing  fac tor  [2]. 

Since no genera l  ag reemen t  has  been reached  on the role  of the magnoce l lu la r  n e u r o s e c r e t o r y  s y s -  
tem in the synthes is  of cor t icot ropin  r e l eas ing  factor ,  it was  impor tan t  to study whether  changes in ACE 
act ivi ty take place  s imul taneous ly  in the magnocel lu la r  n e u r o s e c r e t o r y  nuclei of the hypothalamus under the 
s ame  conditions of suppress ion  of ACTH production. 

It was  accordingly  decided to invest igate  the c h a r a c t e r  of dis t r ibut ion and the level  of ACE in the 
n e u r o s e c r e t o r y  neurons  of the supraopt ic  and p a r a v e n t r i c u l a r  nuclei during blocking of p i tu i ta ry  ad reno-  
cor t i co t rop ic  function. 

EXPERIMENTAL METHOD 

Sixteen male  albino r a t s  weighing 120-140 g were  used. The an imals  we re  divided into two groups,  
exper imenta l  and control ,  with eight r a t s  in each group. Each day the r a t s  of the exper imen ta l  group r e -  
ceived a subcutaneous injection of hydrocor t i sone  solution in a dose  of 10 rag/100 g body weight. The con- 
t rol  r a t s  rece ived  physiological  saline.  Ten days  a f te r  the beginning of the exper iment  the an imals  were  
decapitated.  The c r i t e r ion  of blocking of ACTH synthes is  in the p i tu i ta ry  was  a d e c r e a s e  in the absolute 
and re la t ive  weight of the adrena l s  of the exper imenta l  ra ts .  ACE act ivi ty in the hypothalamus was  tes ted 
h i s tochemica l ly  by the method desc r ibed  prev ious ly  [1, 2]. The hypothalamus was fixed in 12% f o r m o l - c a l -  
cium mix ture  for  6 h at 4~ Serial  f ree ly- f loa t ing  sect ions,  20~ in thickness ,  we re  cut s imul taneously  
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Fig. i. ACE activity in neurosecretory neurons on paraven- 
tricular (a, b) and supraoptic (c, d) nuclei of rats under normal 
conditions (a, c) and after blocking of ACTH synthesis by hydro- 
cortisone (b.d), 120 • 

from 2 pieces of brain (taken from experimental and control animals), each pair of the series was incubated 
by Karnovsky's method [ii], postfixed in 3% formalin, straightened out on slides, and mounted in glycerol- 
gelatin. 

Differentiation between specific and nonspecific cholinesterase was carried out by the method of com- 
paring two neighboring sections after incubation of one of them in medium with butyrylthiocholine and the 
other in medium with acetylthiocholine [4]. A 0.1% solution of neostigmine was used as the inhibitor of 
total cholinesterase activity. The levels of ACE activity in the nervous structures were judged from the 
intensity of specific precipitation at the sites of enzymic activity. 

EXPERIMENTAL RESULTS 

The results of these experiments showed that under normal conditions the neurosecretory neurons of 
the rat supraoptic nuclei have a high ACE content; the reaction for ACE is less strong in neurosecretory 
neurons of the paraventricular nuclei. The enzyme was clearly detected in the cytoplasm of the neurosec- 
retory neurons, but the cell nuclei did not contain the enzyme. In the overwhelming majority of neuro- 
secretory cells in the paraventricular nucleus the reaction for ACE was ill-defined: the intensity of stain- 
ing of the cells was average, although individual neurosecretory neurons were intensively stained (Fig. la). 
While many neurosecretory cells of the supraoptic nucleus were intensively stained, some were only 
moderately stained and others were pale (Fig. Ic). Differences between the intensity of the reaction for 
ACE in cells of the same nucleus possibly reflect different states of function of the neurosecretory cells 
depending on the stage of production, accumulation, and liberation of the neurosecretory material. 

After synthesis of ACTH in the pituitary had been blocked by hydrocortisone injection the neurosecre- 
tory neurons of the paraventricular nucleus in all the experimental animals were indistinguishable from 
neurons of the corresponding nucleus of the control animals as regards the intensity of the reaction for 
ACE (Fig. la, b). 

No changes in ACE activity in the neuroseeretory cells of the paraventricnlar nucleus were therefore 
found under these experimental conditions after hydrocortisone administration. 

By contrast with the paraventricular nucleus, in the supraoptic nucleus of ~wo of the eight experi- 
mental animals there was some increase in the number of cells with intensively stained cytoplasm. In the 
remaining six experimental animals the intensity of staining of the cytoplasm of the neurosecretory neurons 
of the supraoptic nucleus was indistinguishable from that in the control (Fig. ic, d). In some experimental 
animals, a tendency toward an increase in size of the neurosecretory cells of the supraoptic nucleus was 
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obse rved  af ter  inject ion of hydrocor t i sone .  A slight i nc rease  in s ize mid in the densi ty of dis t r ibut ion of the 
cel ls  or  an i nc rea se  in the intensi ty of staining of the cytoplasm of the n e u r o s e c r e t o r y  neurons  in the s u p r a -  
optic nucleus was  obse rved  only in single exper imenta l  animals ,  and it evidently re f lec t s  a nonspecif ic  r e -  
action of the supraopt ic  nucleus to injection of hydrocor t i sone .  

It was  accordingly concluded f rom the r e su l t s  of these expe r imen t s  that under  the conditions used 
there is no significant change in ACE activity in the neurosecretory neurons of the paraventricular and 
supraoptic nuclei of rats if the synthesis of endogenous ACTH is blocked. 

Insufficient information on the specific increase in functional activity of cells of the supraoptic and 
paraventricular nuclei in response to injection of hydrocortisone into animals was found in the literature. 
Some workers, for instance, observed an increase in the amount of Gomori-positive material in the supra- 
optic and paraventricular nuclei of rats receiving injections of cortisone [3, 7, 12]. However, as De Groot 
[7] points out, under these conditions the content of neurosecretory material in the posterior lobe of the 
pituitary was unchanged. According to Szentagothai et al. [15], the dimensions of the nuclei of the neuro- 
secretory neurons (used as a criterion of their functional activity) were unchanged after administration of 
cortisone, while the dimensions of the nuclei of the neurosecretory cells of the paraventrieular nucleus in- 
creased during all types of endocrine disturbances, including after administration of cortisone. These 
workers consider that this reaction of the paraventricular nucleus to injection of cortisone is not specific. 
The absence of regular changes in ACE activity in the neurosecretory neurons of the supraoptic and para- 
ventricular nuclei in the present experiments suggests that during blocking of the synthesis of endogenous 
ACTH the cholinergie mechanism in these cells remains intact. 

The absence of data in the literature on a specific increase in functional activity of the neurosecre- 
tory cells in response to injection of hydrocortisone, on the one hand, and the absence of regular changes in 
the acetylcholine-acetylcholine esterase system in these cells in response to administration of hydro- 
cortisone to the animals, on the other hand, suggest that the supraoptie and paraventricular nuclei are not 
among those hypothalamic structures which are responsible for the production of hypophyseotropic corti- 
cotropin releasing factor. In all probability the structures responsible for this function are the ventrome 
medial and arcuate nuclei, components of the hypophyseotropic region in which, as the writer has shown 
previously [12], ACE activity is sharply reduced under these same conditions. 
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