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Data on the functional morphology  of the hypo tha l amic -  p i tu i ta ry  n e u r o s e c r e t o r y  sy s t em 
of cats  during the s t imulat ion of the c e r v i c a l  sympathe t ic  nerve  and afferent  f ibe rs  of the 
vagus ne rve  are  desc r ibed .  Stimulation of the s)nnpathetic nerve  se lec t ive ly  ac t iva tes  
the supraopt ic  nucleus and causes  a d i scharge  of neurohormones  f rom the p o s t e r i o r  lobe 
of the p i tu i tary ,  whereas  the infundibular par t  of the gland contains la rge  amounts  of neu ro -  
s e c r e t o r y  m a t e r i a l .  In r e sponse  to s t imulat ion of the vagus ne rve  all pa r t s  of the neu ro -  
hypophysis  a r e  c l ea red  of Gom or i -pos i t i ve  ma te r i a l ;  both the supraopt ic  and the p a r a v e n t -  
r i c u l a r  nuclei  a re  act ivated.  

KEY WORDS: hypo tha lamic -p i tu i t a ry  n e u r o s e c r e t o r y  sys t em;  vagus nerve ;  sympathe t ic  
ne rye. 

The influence of the hypothalamus on blood v e s s e l s  is exer ted  main ly  through the sec re t ion  of v a s o -  
p r e s s i n  [13]. The v a s c u l a r  ef fec ts  of this substance  are  r e co rded  in r esponse  to s t imulat ion of the hypo-  
tha lamus ,  sc ia t ic  nerve ,  and af ferent  f ibers  of the vagus [7-9]~ 

The hypo tha lamic -p i tu i t a ry  n e u r o s e c t e t o r y  s y s t e m  (HPNS) is ac t ivated by s t imulat ion of the c e rv i ca l  
sympathe t ic  nerve  [1, 6], the vagus [2, 3], and also by i n t r aven t r i cu l a r  injection of acetylchol ine and ad ren -  
alin [3, 4]. However ,  the re  is no informat ion in the l i t e ra tu re  on changes in the HPNS during the course  
of v a s c u l a r  r e f l exes .  

The object  of this  invest igat ion was to study r e sponses  of the HPNS to s t imulat ion of the ce rv i ca l  
sympathe t ic  and a f fe ren t  f ibers  of the vagus nerve ,  leading to changes in v a s c u l a r  tone.  

EXPERIMENTAL METHOD 

The hypethalamic region and neurohypophysis of cats constituted the experimental material. The 

cranial end of the vagus nerve, divided in the neck, was stimulated in 8 animals and the cervical sym- 

pathetic nerve in another 8 animals under chloralose anesthesia. Both series of experiments were car- 

ried out at the same time of day (from 12 noon to 3 p. m.) in October-November. In the course of the ex- 

periment five or six stimulations, each 30 sec in duration, were applied. The control animals were pre- 

pared for the experiments in the same way as the experimental animals (anesthesia, operation, dissection), 

but the nerves were not stimulated. At the end of the experiment the cats were killed by air embolism. 

After fixation in Bouin's fluid and embedding in paraffin wax, stepwise sections through the hypo- 

thalamus and serial sections through the pituitary glands were stained by the Gomori-Gabe method and 

counterstained with azan by Heidenhain's method. The size of the nucleoli in the paraventricular and 
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Fig. 1. Pos t e r io r  lobe of pi tui tary (PLP) on cats.  In a 
control  animal (a) degree of filling of PLP  with Gomor i -  
positive ma te r i a l  3-3.5 points; neu rosec r e to ry  mate r ia l  
concentrated near  blood vesse l .  After  vagal st imulation 
(b) degree of filling of PLP  es t imated as one point, ves -  
sels s trongly dilated. Stained by G o m o r i -  Gabe method 
and counterstained with Heidenhain's azan, 15 • 12.5. 
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Fig. 2. Distribution of neu rosec re to ry  cells by groups in animals 
in response  to sympathetic nerve stimulation. No difference in 
ra t ios  of groups of cells  in control  animals between supraoptie 
(SON} and paraven t r i cu la r  nucleus (PVN). Stimulation evokes ac -  
t ivation of SON (an increase  in number  of group 1 cells with a c o r -  
responding decrease  in the number  ofcel ls  of groups 2 and 3) but has no 
effect on PVN. 1) Cells actively synthesizing and secre t ing  peptide hor -  
mones;  2) darkly stained cells s tor ing NSM; 3) smal l  cells  in a "rest ing" state.  

Fig. 3. Distribution o fneu rosec r e to ry  cells by groups in animals in r e -  
sponse to vagal stimulation. Stimulation causes  activation ofbothnuelei  (in- 
c rease  innumber  of group 1 cel lswith a corresponding decrease  in number  of 
cells of group 2 and 3), although SON is activated more  strongly than PVN. 
Legend as in Fig, 2. 



supraoptic nuclei and the width of the lumen of the blood vessels were measured, and the degree of filling 
of the posterior lobe of the pituitary (PLP) with neurosecretory substance was estimated visually (with an 
accuracy of 0.5 point). In addition, changes in the distribution of the neurosecretory cells by groups were 
assessed [5, 10-12]. 

EXPERIMENTAL RESULTS AND DISCUSSION 

The degree of filling of PLP of the control animal with neurosecretory material (NSM) was estimated 
to be 3-3.5 points; NSM accumulated around the blood vessels (Fig. la). 

In both series of experiments the content of NSM in PLP decreased in response to stimulation. In 
the case of sympathetic nerve stimulation the degree of filling with NSM was assessed at 1.5-2 points, but 
after stimulation of the vagus nerve it was 1-1.5 points (Fig~ lb). During vagal stimulation the infundibular 
part of the neurohypophysiscontained hardly any fibers filled with NSM, whereas during the sympathetic 
nerve stimulation large amounts of it accumulated there, especially where the tract enters PLP. In re- 
sponse to sympathetic nerve stimulation the vessels of PLP were dilated by 22 ocular micrometer units 
(50.7 ~:2.4 in the control, 72.7 ~1.8 in the experimental series), whereas the lumen of the vessels during 
vagal stimulation was the same as in the control animals. However, dissection of the vagus alone causes 
marked vasodilatation in PLP (to 75.4 ~ 3.0 ocular micrometer units). 

In response to sympathetic nerve stimulation the supraoptic nucleuswas activated. The nucleoli were 
enlarged by a statistically significant degree (from 42.5 �9 1.6 ocular micrometer units in the control to 
49.5 �9 1.8 in the experimental series) and the number of cells in group I increased, with a corresponding 
decrease in the number of cells of groups 2 and 3 (Fig. 2). In the control animals there was no difference 
in the distribution of neurosecretory cells between the supraoptic and paraventricular nuclei, and there 
was likewise no difference in the size of the nucleoli. Sympathetic nerve stimulation evoked different re- 
sponses in these nuclei. In the experimental animals both indices of the state of the neurosecretory nuclei 
pointed to activation of the supraoptic nucleus, but no such changes were found in the paraventricular nucleus~ 
These results are in full agreement with those obtained by V. Vo Aleshin and co-workers [I]. 

Stimulation of the vagus nerve causes activation of the paraventricular nucleus to a statistically sig- 
nificant degree, as shown by changes in the distribution of neurosecretory cells and a slight change in size 
of the nucleolus. To judge from both criteria of the state of the neurosecretory nuclei, the degree of ac- 
tivity of the supraoptic nucleus was much higher during vagal stimulation than the degree of activity of the 
paraventricular nucleus (Fig. 3). In response to stimulation of both the vagus and the sympathetic nerve 
the supraoptic nucleus was activated equally. During vagal stimulation the paraventrieular nucleus con- 
tained cells with larger nucleoli and more group I cells and with correspondingly fewer cells of groups 2 
and 3 than during the stimulation of the sympathetic nerve. The greater activity of HPNS during stimula- 
tion of the vagus could also be reflected by the almost total emptying of all parts of the neurohypophysis in 
these animals. 

The histophysiological data obtained in these experiments confirm the view that peptide neurohor- 
mones, vasopressin in particular, participate in the mechanism of vascular reactions. 
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