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In e x p e r i m e n t s  on a p r e p a r a t i o n  of  the  a o r t i c  a r c h  of  c a t s  and r a b b i t s  the o v e r a l l  e l e c t r i c a l  
a c t i v i t y  of the left  a o r t i c  n e r v e  was  r e c o r d e d  in  r e s p o n s e  to d i f f e r e n t  p r e s s u r e s  in the  aor ta~ 
Wi th  a d e c r e a s e  in p r e s s u r e , a c t i v i t y  in the  n e r v e  w a s  r e d u c e d ,  but  at v e r y  low p r e s s u r e s  
(40 mm) s o m e  i n c r e a s e  in a c t i v i t y  was  o b s e r v e d ,  m o r e  so as  the p r e s s u r e  fe l l  f u r t h e r .  At  
the  m o m e n t  of  o n s e t  of t h e s e  "nega t ive"  d i s c h a r g e s  no s ign  of  c o l l a p s e  of the v e s s e l  w a i l s  
o c c u r r e d .  It i s  s u g g e s t e d  tha t  the  a p p e a r a n c e  of the "nega t ive"  d i s c h a r g e s  and the v a r i a t i o n  
of the t h r e s h o l d  p r e s s u r e s  of  the  b a r o r e c e p t o r s  can  be exp l a ined  b y  the  s t r u c t u r a l  o r g a n i z a -  
t i on  of  the b a r o r e c e p t o r  zone .  

C h a r a c t e r i s t i c s  of  the  b a r o r e c e p t o r s  of  the  a o r t i c  a r c h  and c a r o t i d  s i n u s  have  b e e n  s tud ied  in e x p e r -  
i m e n t s  on s e v e r a l  s p e c i e s  of  a n i m a l s .  In e v e r y  c a s e  the o v e r a l l  e l e c t r i c a l  a c t i v i t y  of the  a o r t i c  o r  s inus  
n e r v e  when  p lo t t ed  a g a i n s t  p r e s s u r e  fo l lows an S - s h a p e d  c u r v e :  wi th  an  i n c r e a s e  in p r e s s u r e  in the  a o r t a  
o r  c a r o t i d  s inus  a c t i v i t y  in the  n e r v e  r i s e s  once a c e r t a i n  t h r e s h o l d  is  a t t a ined  and r e a c h e s  a m a x i m u m  
at  a c e r t a i n  p r e s s u r e  [1, 4, 15]. In e x p e r i m e n t s  on s ing le  f i b e r s  of  the  a o r t i c  and s inus  n e r v e s  a s i m i l a r  
r e l a t i o n s h i p  was  found b e t w e e n  i m p u l s e  f r e q u e n c y  and p r e s s u r e  [5, 6, 8]. C o n s i d e r a b l e  v a r i a t i o n  in the  
t h r e s h o l d s  of  the  b a r o r e c e p t o r s  i s  found ( f rom 30 to  90 m m  Hg).  Some  w o r k e r s  have  o b s e r v e d  a t y p i c a l ,  
" p a r a d o x i c a l "  d i s c h a r g e s  f r o m  c e r t a i n  b a r o r e c e p t o r s ,  a p p e a r i n g  a t  low p r e s s u r e s  and i n c r e a s i n g  a s  the  
p r e s s U r e  f a i l s  f u r t h e r  in the  a o r t a  o r  c a r o t i d  s i n u s .  Such d i s c h a r g e s ,  d e s c r i b e d  a s  " ne ga t i ve "  d i s c h a r g e s  
of  the b a r o r e c e p t o r s ,  have b e e n  found in e x p e r i m e n t s  both on s i ng l e  f i b e r s  [9] and on the  whole  n e r v e  [16]. 
W o r k e r s  who have  r e c o r d e d  t h e s e  "nega t i ve"  d i s c h a r g e s  c o n s i d e r  tha t  t hey  a r e  caused  by  d e f o r m a t i o n  of 
the  b a r o r e c e p t o r  zone as  a r e s u l t  of  c o l l a p s e  of t h e v e s s e l  w a l l s  when  the i n t r a v a s c u l a r  p r e s s u r e  is  low. 

The ob j ec t  of  th i s  i n v e s t i g a t i o n  was  to  d e t e r m i n e  m o r e  a c c u r a t e l y  the p r e s s u r e s  in the  a o r t a  and i t s  
d e f o r m a t i o n s  which  lead to the a p p e a r a n c e  of  nega t ive  d i s c h a r g e s .  An e x p l a n a t i o n  of  th i s  phe nome non  and 
of  the v a r i a t i o n  in t he sho ld  p r e s s u r e s  f o r  s ing le  r e c e p t o r s  i s  s u g g e s t e d  on the b a s i s  of  the s t r u c t u r a l  o r -  
g a n i z a t i o n  of  the  a o r t i c  b a r o r e c e p t o r  zone .  

E X P E R I M E N T A L  M E T H  OD 

E x p e r i m e n t s  w e r e  c a r r i e d  out on a p r e p a r a t i o n  of the  a o r t i c  a r c h  of r a b b i t s  and c a t s .  The a o r t i c  
a r c h  was  i s o l a t e d  by  app ly ing  a l i g a t u r e  to the  i nnomina t e  and lef t  s u b c l a v i a n  a r t e r i e s  and to the  d e s c e n d -  
ing p a r t  of  the  a o r t a .  A c o p p e r  cannu la  connec t ed  to  a co i l  made  of  a th in  g l a s s  tube  w a s  i n t roduc e d  
t h rough  the  left  v e n t r i c l e  into the a o r t i c  o r i f i c e .  The  co i l  w a s  f i l led  wi th  the  a n i m a l ' s  h e p a r i n i z e d  blood 
and connec ted  by  a f l ex ib le  tube to  a r e s e r v o i r  f i l l ed  wi th  m e r c u r y .  The p r e s s u r e  in the  p r e p a r a t i o n  was  
v a r i e d  by mov ing  the r e s e r v o i r  con ta in ing  m e r c u r y  in a v e r t i c a l  d i r e c t i o n ,  and the d e g r e e  of s t r e t c h i n g  of  
the  a o r t a  w a s  e s t i m a t e d  f r o m  the d i s p l a c e m e n t  of  the  b l o o d - m e r c u r y  b o u n d a r y  (at a p r e s s u r e  be low 200 m m  
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Fig.  1. E l e c t r o n e u r o g r a m  (ENG) of left aor t i c  ne r ve  of a cat  (A) and r abb i t  (B). A: top curve  - 

p r e s s u r e  in  a o r t a  (in ram),  bo t tom cu rve  - E N G ;  B: top cu rve  - p r e s s u r e  in  a o r t a  (in m m ) ,  m i d -  
dle cu rve  -- i n t e g r a t i o n  of ne rve  ac t iv i ty  (period of i n t e g r a t i o n  0.5 sec ) ,  bo t tom curve  - ENG. 

Fig .  2. D i a g r a m  of b r a n c h i n g  of n e r v e  end ings  in ao r t i c  b a r o r e c e p t o r  zone (explanat ion  in tex t ) .  

Hg the length of the s e g m e n t  of a o r t a  r e m a i n s  p r a c t i c a l l y  cons t an t  [13, 14]). The o v e r a l l  e l e c t r i c a l  a c t i v i t y  
of the left a o r t i c  n e r v e  was  r eco rded  and i n t e g r a t e d .  

By p e r f o r m i n g  e x p e r i m e n t s  on such a p r e p a r a t i o n ,  it  is poss ib l e  to inves t iga te  r e c e p t o r  a c t i v i t y  at 
v e r y  low p r e s s u r e s  (down to ze ro ) ,  and pos s ib l e  n e r v o u s  and h u m o r a l  in f luences  on the b a r o r e c e p t o r  zone 
a r e  e l i m i n a t e d .  

EXPERIMENTAL RESULTS 

Activity of the left aortic nerve of the cat and rabbit, respectively, at different levels of pressure in 
the aorta is illustrated in Fig. IA and B. It will be seen that impulses were recorded in the nerve when 

the pressure was zero. In response to a gradual increase in pressure the activity first decreased to reach 

a minimum at 30-40 mm Hg, after which it increased. As the pressure in the aorta fell, a similar change 

in baroreceptor act{vity was observed. Quantitative analysis of the overall activity showed that the power 
of the negative discharges did not exceed i0~ of the maximal activity in the nerve. 

Do the negative discharges appear because of deformation of the receptor zone caused by collapse of 

the aortic walls ? When the pressure reached 30-40 mm Hg (i.e., at the moment of appearance of the nega- 

tive discharges on a decrease in pressure in the preparation) the aorta was cylindrical in shape and, as 

calculations of the stretching of the aorta showed, its radius at this pressure was 20-3G% greater than the 
radius at zero intravascular pressure. At the moment of appearance of the negative discharges no collapse 

of the aortic walls has thus taken place. 

In that case, what can cause the appearance of discharges from the baroreeeptors at low intravascular 

pressures ? Morphological investigations have shown that baroreceptor nerve endings form extensively 
branching structures [2, 3, 12]. Some of them run from the surface of the vessel to its longitudinal axis, 
i.e., along the radius of the vessel (receptor 1 in Fig. 2). Deformation of this type of receptor is produced 

by a change in the thickness of the vessel wall. During deformation of the aorta the volume of substance 

of the vesselwall is known to remain unchanged [II]. In other words, 

R0 �9 d 0 =  R . 6 ,  

where  R0 and 5 o r e p r e s e n t  the r ad ius  and t h i c kne s s  of the ao r t i c  wa l l  at ze ro  p r e s s u r e  wi th in  the v e s s e l ;  
R and 5 r e p r e s e n t  the s a m e  p a r a m e t e r s  at  a g iven p r e s s u r e .  In tha t  case  

Ro. 5o 
5=  R , 
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i .e. ,  the thickness of the vesse l  wall is inversely proportional to its radius.  Since with a decrease  in p r e s -  
sure in the aor ta  its radius is reduced, the thickness of the wall increases  correspondingly.  At a cer tain 
p r e s s u r e , d e f o r m a t i o n o f  ending 1 (Fig. 2) exceeds the threshold,  causing the appearance of d ischarges  
whose frequency increases  with a fur ther  decrease  in the p re s su re .  

Branching of the receptor  endings also explains the variat ion in threshold p re s su res  of the individual 
r ecep tors .  S ince  with an increase  in p res su re  in the aorta its radius increases  while its length remains  
prac t ica l ly  unchanged [13, 14], deformation of endings arranged tangentially,  i .e. ,  in the direct ion of the 
tangent to the surface of the vessel  (ending 2 in Fig. 2), occurs p r imar i ly ,  and it is only at ve ry  high p r e s -  
sures  that the endings arranged along the axis of the vessel  (ending 4 in Fig. 2) undergo deformation.  Re-  
ceptor  2 must  therefore  have the lowest threshold and receptor  4 the highest threshold.  The thresholds of 
all other endings are distributed within this range depending on their  direction.  The absence of activity in 
the aort ic  nerve at a p re s su re  of 30-40 mm Hg (Fig. 1) can be explained in this case by the fact that at this 
p ressu re  the radius of the aor ta  is too smal l  for the deformation of the receptors  arranged tangentially to 
exceed the threshold,  and too small to cause excitation of the nerve endings running radially.  

The function of the "negative" discharges  is not yet c lear .  With a considerable drop of p re s su re  (be- 
low 50 mm Hg) cessat ion of impulses f rom the b a r . r e c e p t o r s  is insufficient i tself  to produce mobilization 
of all the mechanisms maintaining the circulat ion and an additional stimulus is required,  such as the nega-  
tive d ischarges .  On the other hand, it has been shown [7] that a ve ry  low p res su re  in the isolated carotid 
sinus (below 40 mm Hg) produces some decrease  in the a r te r ia l  p re s su re .  Landgrehr  [10] considers  that 
these receptors  cannot play an essent ia l  role in the development of hypotension because of their  smal l  
numbers .  However,  the few investigations so far  undertaken do not allow final conclusions to be drawn 
regarding the r o l e  of the b a r . r e c e p t o r s  working at low p re s su re s .  
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