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Perfusion of the carot id sinus, isolated from the general  circulat ion of intact dogs, with 
heterologous blood, andperfusion of the carotid sinus of sensit ized animals with normal  
horse  serum,  cause activation of the hypothalamo-hypophyseal  neurosec re to ry  sys tem and 
stimulation of adrenocor t ical  functions. 

Because the pos te r io r  lobe of the pituitary obtains most  of its innervation from preganglionic autono- 
mic nerves  aris ing f rom hypothalamic nuclei [3], and because of the functional unity of these s t ruc tures  in 
the p rocesses  of the neurosec re to ry  cycle [2, 4, 10, 12], an adequate response of the hypothalamo-hypo-  
physeal  sys tem and of the adrenocor t ica l  system connected with it, to stimulation of afferent s tys tems can 
be assumed.  

With these considerations in mind, an investigation was car r ied  out to study functional activity of the 
hypothalamo-hypophyseo-adrenal  sys tem (HHAS) during stimulation of afferent sys tems by perfusion of the 
carotid sinus (deprived of its connections with the remainder  of the vascular  system} of intact and sensit ized 
dogs with heterologous blood and horse  serum respect ively.  The basic fact on which this investigation was 
based is that manipulation of this type causes reflex changes in many organs and sys tems  [1, 5, 6]. 

EXPERIMENTAL METHOD 

Experiments  were car r ied  out on 25 unanesthetized mongrel  dogs. P repa ra to ry  manipulations were 
�9 ca r r i ed  out on the animals under local anesthesia with 0.25% procaine,  which has no significant effect on 

the state of the HHAS [8]. The carotid sinus, isolated from the remainder  of the vascular  system,  was pe r -  
fused by a modification of E. A. Moiseev 's  method [7]. The animals were sensit ized in the usual way by 
tr ipole injections of horse  serum and were used in the experiment on the 14th-21st day after  the 3rd in- 
jection. The same serum was used for  perfusion in experiments on sensit ized dogs, and rabbit blood was 
used in experiments  on the intact animals .  The concentrat ion of 17-hydrocor t icos tero ids  (17-HCS) was 
determined in the plasma f rom blood taken f rom the infer ior  vena cava at the level  of the orif ices of the 
lumbo-adrenal  veins, by the method of Silber and Po r t e r  as modified by Yudaev and Pankov [11]. The hypo- 
thalamus and pituitary were fixed in Bouin's fluid, and the adrenal in 10% neutral  formal in  solution, and 
chromium and s i lver  salts .  Paraff in sections were stained for neurosecre t ion  by Gomor i ' s  method as modi-  
fied by Maiorova [9], and by the methods of Giroud and Leblond, Hillarp and Hochfelt, with Sudan black B 
by Lison 's  method, and with hematoxylin-eosin.  The organs of 19 animals,  of which 3 (intact} were  the con- 
trols~ were used for histological investigation. The quantity of neu rosec re to ry  mater ia l  was a s sessed  
visually and also by measur ing the d iameters  of neurons and nuclei in the supraoptic (SON} and paraven t r i -  
cular  (PVN) nuclei of the hypothalamus by means of a type MOV-l-15* ocular  m i c r o m e t e r  (20 m e a s u r e -  
ments in the control and 20 in the experiment}. 
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TABLE 2. D iame te r s  of Neurons and The i r  Nuclei (in p) in SON and 
PVN during Perfus ion of Carot id  Sinus, Disconnected f rom the Vascu la r  
System, with Heterologous  Blood and Norma l  Hor se  Serum (M ~m) 

Procedure 

Control . . . . . . . . . . .  
Perfusion with heterolo~ous blood 
Perfusion with serum . . . . . . . . .  

�9 SON 

neuron 

25,3•  
55 ,2•  
61 ,9•  

nucleus 

12,8• 
32,3• 
31,0• 

PVN 

neuron 

22 ,7•  
49,6_+0,3 
47 ,5•  

nucleus 

12,5• 
28, 8• 
30,2+_0,7 

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

The i nc r ea s e  in 17-~HCS concentrat ion in the p l a sma  of the sensi t ized animals  was due to act ivat ion 
of the p i tu i t a ry -ad rena l  s y s t em  [8]. Pe r fus ion  of the carot id  sinus both with r abb i t s '  blood and with ho r se  
s e rum evoked a p r e s s o r  resPonse  , followed by lowering of the a r t e r i a l  p r e s s u r e  and a significant i nc rea se  
in the 17-HCS concentra t ion in the  p l a s m a  (Table 1). During per fus ion  of the carot id  sinus with h e t e r o -  
log0us blood, n e u r o s e c r e t o r y  act ivi ty was cons iderably  inc reased  over  normal .  The morphologica l  m a n i -  
fes ta t ion of this i nc r ea s e  was a m a rked  inc rease  in s ize  of the neurons,  as a resu l t  of the filling of the i r  
cy toplasm by numerous  n e u r o s e c r e t o r y  granules  (Fig. la) ,  which were  found in the axons, along the course  
of the supraopt ico-hypophysea l  t r ac t ,  and in the endings of the pr inc ipa l  p o s t e r i o r  par t  of the neurohypo-  
physis  (Fig. lb).  Focal  hyperp las ia  of f l -basophi l ic  cel ls  was observed  in the adenohypophysis .  The i r  cyto-  
p l a sm stained s t rongly  with a ldehyde-fuchsin  (Fig. lc) .  During perfus ion of the carot id  sinus of sens i t ized  
dogs with se rum,  a higher  level  of hypothalamic n e u r o s e c r e t o r y  act ivi ty  was observed .  The changes in 
s ize  of the neurons  and the i r  nuclei observed  visual ly  we re  conf i rmed by m i c r o m e t r y  (Table 2). 

The adrenals  of both groups of an imals  showed s i m i l a r  evidence of cor t ica l  s t imulat ion,  exp re s sed  
morphologica l ly  by thinning and del ipoidosis  of the zona fasc icu la ta  (Fig. ld), and a d e c r e a s e  in its a scorb ic  
acid content,  while in the medul la  t he r e  was some d e c r e a s e  in the number  and intensi ty of staining of ad-  
renal in-conta ining cel ls .  In the exper iments  to reproduce  anaphylact ic  shock, these  changes were  m o r e  
c l ea r ly  exp re s sed  both in the cor tex  and in the medul la .  

The dif ference between the dis t r ibut ion of n e u r o s e c r e t o r y  subs tance  in the different  components  of the 
hypotha lamo-hypophysea l  sys t em is in teres t ing.  The reac t ion  of i ts  f i r s t  two components  (production and 
t r anspor ta t ion  of neurosecre t ion)  co r responded  to the intensi ty of ref lex  s t imulat ion.  A significant d i f fe r -  
ence was found in the last  (cumulative) component  of this sy s t em.  Whereas  in exper imen t s  with perfus ion 
with heterologous blood the neurosec re t ion  was s tored  ent i re ly  in cel ls  of the neurohypophysis ,  in the ex-  
pe r imen t s  to reproduce  anaphylact ic  shock the p o s t e r i o r  lobe of the p i tu i tary  contained only a sma l l  amount 
of neurosecre t ion .  The excess  of n e u r o s e c r e t o r y  m a t e r i a l  was evidently uti l ized in the v e s s e l s  of the por ta l  
sys t em of the median eminence  of the pi tui tary  stalk,  as indicated by data in the l i t e r a t u r e  [13, 14]. 

The complex mechan i sm of functional and morphologica l  changes taking place  during perfus ion of the 
carot id  sinus, disconnected f r o m  the r e m a i n d e r  of the va scu l a r  sys t em,  of intact and sensi t ized dogs with 
heterologous blood and with no rm a l  h o r s e  se rum,  respec t ive ly ,  is thus, in pr inciple ,  of the s a m e  type,  and 
cons is t s  essent ia l ly  as follows. Stimulation of the carot id  sinus r e c e p t o r s  causes  ref lex  act ivat ion of hypo-  
tha lamic  neurosecre t ion ,  which leads to s t imulat ion of ad renocor t i ca l  functions.  This  is re f lec ted  mo rp h o -  
logical ly by an inc rease  in product ion of neu rosec re t ion  in SON and PVN and elevation of the p l a s m a  co r t i co -  
s te ro id  concentrat ion.  
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