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A cytophotometr ic  ana lys i s  r evea led  a d e c r e a s e  in the content  of neu rosec re t ion  in the hypo tha l amo-  
hypophyseal  s y s t e m  of ca s t r a t ed  dogs (1.5-2 y e a r s  af ter  the operat ion).  The v a s o p r e s s o r  act ivi ty  of the 
ce r eb rosp ina l  fluid of these dogs was increased .  

Changes in the hypothalamic  n e u r o s e c r e t o r y  s y s t e m  (HNS) a f t e r  cas t ra t ion  have been inadequately 
studied and avai lable  data a re  conflicting. Some worke r s  obse rved  an accumulat ion of neurosec re t ion  [8, 
9, 11, 13, 14], while o thers  found no changes  under these conditions [6, 7] or  descr ibed  a subsequent  de-  
c r e a s e  in the content of n e u r o s e c r e t o r y  m a t e r i a l  in the an t e r io r  hypothalamus and neurohypophysis  [4, 12]. 
In the invest igat ions cited above the a r t e r i a l  p r e s s u r e  (AP) of the ca s t r a t ed  an imals  was not m e a s u r e d ,  
yet this is a p a r a m e t e r  of e s sen t i a l  impor tance  [2]. F u r t h e r m o r e ,  the content of neu rosec re t ion  was de- 
t e rmined  visual ly,  with the poss ib i l i ty  of subject ive  e r r o r s .  

The object  of the p r e s en t  invest igat ion was to study the HNS by object ive methods (cytophotometry 
and p lanimetry)  andto com pa re  the r e su l t s  obtained with the AP level  and the v a s o p r e s s o r  act ivi ty  of the 
ce r eb rosp ina l  fluid (CSF). 

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

The AP of sexual ly  m a t u r e  male  dogs was m e a s u r e d  before  and a f te r  (for 1-2 yea r s )  cas t ra t ion  by 
auscul ta t ive  and sphygmotens iographic  methods [1]. The v a s o p r e s s o r  action of the CSF of intact  (7) and 
ca s t r a t ed  (6) an imals  was de te rmined  by t es t s  on cats .  Neurosecre t ion  was stained in s e r i a l  paraf f in  s e c -  
tions of the hypothalamus and p i tu i ta ry  (5 #) by G o m o r i ' s  method in the modif icat ions of Gabe [10] and 
Polenov [5]. The content  of neu rosec re t ion  in the ce l l s  was de te rmined  in sect ions  pass ing  through the 
cen t ra l  p a r t  of the supraopt ie  nucleus (SON) by staining with pa r a ldehyde - - fuchs in .  F r o m  the r e su l t s  of 
cy tophotometr ic  m e a s u r e m e n t s  of the content  of neurosecre t ion , the  cel ls  were  c lass i f ied  among the types 
desc r ibed  below ( represent ing  dif ferent  functional s ta tes  of the n e u r o s e c r e t o r y  cell) and the i r  r e la t ive  p e r -  
centages  of the total  number  of ce l l s  were  calculated.  The invest igat ion was ca r r i ed  out with the aid of a 
modified cy tophotometer  [3] with an ant imony oxide photocathode,  highly sens i t ive  in the range  of wave-  

TABLE 1. Resul ts  of M e a s u r e m e n t  of Ar t e r i a l  P r e s s u r e  in Dogs 

Initial | ]  After castration 

Dog systolic diastolic ]~j systolic p diastolic p 

Dick 
Shadk 
Druzhok 
Tom 
Belyi 

117,9-+ 1,2 
114,7-+ 1,5 
110,0-+2,6 
118,3_+3,3 
120,4_+ 1,4 
117,0_+6,6 

71,1• 
69,5• 1,5 
72,0• 2,3 
71,1• 1,8 
63,4• 2,7 
76,1• 1,6 

251 150,8-+3,3 21 155,0• 
14 159,0-+ 4,3 
13 149,8-+ 3,3 
17 148,5-+3,8 
29 144,1--+-3,1 

<0,001 
<o,ool 
<0,001 
<0,001 
<o,ool 
<0,00l 

100,0_ 1,36 
108,7_+5,5 
103,6• 
117,6_4,2 
91,2_+5,9 

107,7• 

<0,001 
<o,ool 
<0,001 
<0,001 
<0,001 
<0,001 
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TABLE 2. Effect  of CSF of Intact and Castrated Dogs on Ar te r ia l  P re s su re  

of Recipient Dogs 

Ar te r i a l  p r e s s u r e  of recipients  
Dogs before injection af ter  injection 

of CSF of CSF 

Intact . . . . . . . . . . . . . . . . . .  130.0 • 6~ 131.3 • 5.2 
Cast ra ted  . . . . . . . . . . . . . . . .  138.3 • 2.8 151.9 =~3.4 

TABLE 3. Content of Neurosecret ion in Pos te r io r  Lobe of Pi tu i tary  and in Supraoptic Nucleus of Intact 

and Castra ted Dogs. 

Dogs 

Intact  
Cast ra ted  . . . . .  

P 

Percentage of cells in supraoptic nucleus 
Content of neuro-  

with moderate  
secre t ion in with high content eon ten to fneuro-  with low content 

pos te r io r  lobe of neurosecre t ion  secre t ion  of neurosecre t ion  degenerating 
of pi tui tary (40~ • 0.3) (29.4 • 0.5) (17.7 • 0.5) 

49o7 • 1.0 48.5 • 1.9 39.0 • 1.5 9.0 • 0.8 3.4 • 0.6 
29.7 ~ 0.4 22.8 • 3,6 33~ • 2.5 27.3 • 4~ 16.5 • 0.9 

< 0.001 > 0,05 < 0.01 < 0.001 

lengths f rom 3500 to 1000 A. The cu r ren t  f rom the output of the photomultiplier was recorded  on a M-198/1 
mic roammete r ,  The a rea  of section of the neurons was also determined in square microns  by means of a 
drawing apparatus and planimeter .  

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

The AP of the intact dogs investigated varied within the range 110-130/60-85 mm Hg (Table 1). 
Pos tcas t ra t ion  hypertension developed differently in the individual dogs, often very  slowly, over  a period 
of 1.5-2 years  (the dogs Dick and Rex), while in some dogs the p res su re  reached a high level after 12-13 
months. At the end of these periods the AP of the cas t ra ted  dogs was higher than initially: 155-170/90-  
110 mm Hg. Occasionally a t empora ry  decrease  in AP was observed.  Fluctuations of the diastolic p r e s -  
sure  were less marked.  The CSF of the intact dogs was vir tually without hypertensive action, while the 
CSF of dogs with marked pos teas t ra t ion  hypertension had a definite p r e s s o r  effect (Table 2). 

A s imi lar  effect was observed after injection of 3-4 mterouni ts  of pituitrin P. 

Cells of the HNS differed in their  content of neu rosec re to ry  granules.  Some neurons were intensely 
stained with para ldehyde- - fuchs in ;  they contained large quantities of Gomort-posi t ive  mate r ia l  (40 • 0.3 
conventional units). In intact dogs these cells constituted a very  numerous group. In dogs with pos teas t r a -  
tion hyper tension the proport ion of cells of this type fell by more  than 50% (Table 3). 

No significant changes were found in neurons with a modera te  content of neurosecret ion.  A cha rac -  
ter is t ic  feature of the SON of dogs with posteas t ra t ion  hypertension compared with intact animals was a 
sharp increase  (tl~reefold) in the content of palely stained neurons,  poor in Gomori-posi t ive  mater ia i  
(17.7 • 0.5 units). The cells  were large and swollen and they reached 640 #2 in area.  Optically empty 
vacuoles were frequently seen in their  cytoplasm. However,  the mean area  of section of neurons of the 
SON in the cas t ra ted  dogs (320.2 #2) did not exceed that in the intact animals (330.7/z2). The explanation 
of this ~s that the content of degenerat ing ceils with pycnotic nuclei and small ,  angular, shrunken bodies 
(area 170-200 #2) was very  much grea te r  in the SON of the experimental  animals,  and this was ref lected 
in their  mean size. Similar changes were found in the paravent r ieu la r  nucleus. In the pos te r io r  lobe of 
the pi tui tary of normal  dogs, Gomori-posi t ive  mater ia l  was presen t  as numerous clumps or granules and 
as l a rger  aggregat ions - He r r i ng ' s  bodies. The content of Gomori -posi t ive  mater ia l  in the pos te r io r  lobe 
of the pi tu i tary  of the cas t ra ted  dogs was much reduced, as confirmed by the photometr ic  data (Table 3). 
Small and large granules were concentrated around the blood vessels .  

Hence, in pos tcas t ra t ion  hypertension,  a decrease  in the content of neuroseere t ion  in the HNS was 
observed.  It can be concluded f rom a compar ison of these changes with the high AP and the observed 
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secret ion of vasopressin that deprivation of ceils of the SON and posterior  pituitary of Gomori-positive 
material  took place through increased liberation of neurosecretion. Some cells developed degenerative 
changes as a result  of s t ress .  

The results obtained indicate the development of significant histophysiological changes in the HNS 
after castration, indicating that the HNS is a link in the complex mechanism of hypertension under these 
conditions. 
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