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The dependence of activity of the aort ic  ba ro recep to r s  on the p res su re  in the aorta  during 
stimulation of the branch from the stellate ganglion innervating the aort ic  ba ro recep to r  zone 
was studied in experiments  on cats. Stimulation of the sympathetic branch was shown not to 
change the threshold of activity of the ba ro recep to r s  (80 mm Hg) or  their activity within the 
range from 80 to 140 mm Hg. With higher p re s su res  in the aorta, stimulation of the sympa-  
thetic branch reduced barorecep tor  activity, as a resul t  of which the curve of ba ro recep to r  ac-  
tivity as  a function of p re s su re  became flat ter  and reached maximal  activity at a higher tn t ra-  
aort ic  p ressu re  (on the average 32 mm Hg higher). The mechanisms of the action of the sympa-  
thetic nerves on barorecep tor  sensitivity and the physiological significance of this phenomenon 
are discussed.  
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Physical  exertion, emotions, and s t r e s s  are accompanied by excitation of the sympathetic nervous sys -  
tem, as a resul t  of which changes take place in the basic pa ramete r s  of the circulat ion:  The ar te r ia l  p ressure  
r i ses ,  the cardiac  output and frequency of the cardiac  contract ions are increased,  and so on. The mechano-  
receptor  zones of the card iovascular  sys tem play a role in these changes in the regime of the circulation. 
Morphological studies have shown that the principal baroreceptor  vascular  zones (the aor ta  and carotid sinus) 
are abundantly supplied with efferent  sympathetic f ibers [ 1, 13, 14]. This fact has served as a basis  for the 
suggestion that the sensit ivity of the ba ro recep to r s  is tuned by the sympathetic nervous system. This hypothe- 
sis  has been tested experimental ly  in only a few investigations. Their  resul ts  have proved conflicting: During 
stimulation of the sympathetic branch innervating the carotid sinus barorecep tor  zone increased baroreceptor  
activity was observed in some experiments  [8, 15] but no effect in others [6, 11]. A decrease  in baroreceptor  
activity in the r ight aortic nerve during stimulation of the sympathetic branch was obtained by Keith et al. [ 7]. 

In the investigation descr ibed below the effect of the sympathetic branch innervating the aortic ba ro -  
receptor  zone on the sensitivity of the ba roreeep tors  was studied at different levels of p ressu re  in the aorta. 

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

Cats were anesthetized with chloralose and urethane. In the experiments  of se r ies  I the blood pressure  
in the right common carotid a r t e ry  and the activity of the whole trunk of the left aortic nerve were recorded.  
The integral of this activity, determined over a constant period of time, was chosen as the quantitative cha rac -  
ter is t ic  of activity in the nerve. The IE- I  integrator ,  producing voltage pulses at the output, the amplitude of 
which was proport ional  to the integral activity of the input signal over the chosen integration period, was used 
for this purpose. After thoractomy the left stellate ganglion was dissected. The branch from it innervating the 
aortic barorecep tor  zone was left intact and all the other branches  were divided. The ganglion for the intact 
branch from it was stimulated with square pulses (1 msec,  10 Hz, 6-10 V). To avoid inductance from st imula-  
tion of the electrodes recording activity in the aort ic  nerve, the scheme shown in Fig. 1A was set  up. Activity 
in the aortic nerve,  amplified by the amplifier  3, was led through an electronic key 4 to the input of the inte- 
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Fig .  1. Scheme showing a s s e m b l y  of appara tus  for prevent ing  inductance f rom s t imula t ion  (A) and 
block d i a g r a m  of e x p e r i m e n t s  on i so la ted  p r e p a r a t i o n  of a rch  of ao r t a  (B). In A: 1 and 2) s t i m u -  
l a t o r s ;  3) ampl i f i e r ;  4) e l ec t ron ic  key; 5) in tegra to r .  In B: 1) e t e c t r o m a n o m e t e r ;  2) ampl i f i e r ;  
3) s t imu la to r ;  4) e l e c t r o t h e r m o m e t e r ;  a, b, c) c lamps .  

Fig.  2. Effect  of s t imula t ion  of sympathe t ic  branch on act iv i ty  in aor t ic  nerve (A) and dependence 
of d e c r e a s e  in ac t iv i ty  of ao r t i c  nerve (in % of in i t ia l  activity) during s t imula t ion  of sympathe t ic  
branch on i n t r a - a o r t i c  p r e s s u r e  (B). In A: Curves  f rom top to bottom show in tegra l  ac t iv i ty  of 
ao r t i c  nerve;  e l e c t r o n e u r o g r a m  of aor t ic  nerve;  mean i n t r a - a o r t i c  p r e s s u r e  (in mm Hg). Time 
m a r k e r  1 sec.  Arrow indica tes  beginning of s t imula t ion  of sympathe t ic  branch.  In B: 1) r e s u l t s  
obtained in e x p e r i m e n t s  on intact  an imals ;  2) d i f ference  between curves  shown in F i g .  3. 

g r a to r  5. The pulse produced by the s t imu la to r  1 was led to the e lec t ron ic  key, which c losed  the in t eg ra to r  
input for a per iod  equal to the dura t ion of the pulse (1.2 msec) .  The leading edge of the pulse t r i gge red  the 
s t imu la to r  2, which formed the s t imula t ing  pulse af ter  a de lay  r = 0.1 msec .  At the moment  of appl icat ion of 
the s t imula t ing  pulse to the sympathe t ic  nerve,  the s ignal  f rom the aor t ic  nerve  had thus .not r eached  the input 
of the in tegra tor .  The s t imu la to r  1 worked throughout the exper iment ,  whereas  s t imu la to r  2 worked dur ing the 
per iod  of s t imulat ion.  Consequently,  the t ime during which the in t eg ra to r  accumula ted  aor t ic  nerve act ivi ty  in 
each in tegra t ion  per iod  was the same during or without s t imula t ion  of the sympathe t ic  branch,  so that the effect  
of exci ta t ion of the sympathe t ic  nerve  on act iv i ty  in the aor t ic  nerve could be de t e rmined  quant i ta t ively.  The 
p r e s s u r e  in the a o r t a  was r a i s e d  by gradual  occ lus ion .  

The e x p e r i m e n t s  of s e r i e s  II were  c a r r i e d  out on an i so la ted  p r epa ra t i on  of the aor t i c  a rch  of cats  with 
an intact  ao r t i c  nerve  and s t e l l a t e  ganglion (Fig. 1B). The p r e p a r a t i o n  was per fused  with blood f rom a donor 
with the blood supply to the s te l la te  ganglion intact.  The expe r imen ta l  method was such that it was poss ib le  to 
d i sconnec t  the p r e p a r a t i o n  f rom the donor and to c r ea t e  va r ious  leve ls  of constant  p r e s s u r e  in it  by a l t e r ing  the 
v e r t i c a l  height of a r e s e r v o i r  with m e r c u r y .  Act iv i ty  of the aor t ic  nerve was r e c o r d e d  and the branch f rom the 
s te l l a te  ganglion s t imula ted  jus t  as in the expe r imen t s  of s e r i e s  I (Fig. 1A). The condit ions of this method 
were  such that the aor t i c  b a r o r e c e p t o r s  and s te l l a te  ganglion were  p r e s e r v e d  intact  for a long t ime and the 
effect  of s t imula t ion  of the sympathe t ic  branch on the ac t iv i ty  of the aor t ic  b a r o r e c e p t o r s  could be studied over  
a wide range of i n t r a - a o r t i c  p r e s s u r e s .  All the indices studied were  r e c o r d e d  on the MingograPh-1600 ap-  
para tus .  
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F i g .  3. Act ivi ty  (M ~vn) of ao r t i c  nerve  (in % of maximal )  as a 
function of  p r e s s u r e  in ao r t i c  p r e p a r a t i o n  dur ing  (1) and without 
(2) s t imula t ion  of sympathe t ic  branch.  Absc i s sa ,  p r e s s u r e  in 
ao r t i c  p r epa ra t i on  (in mm Hg); ordinate ,  ac t iv i ty  in aor t ic  nerve  
(in % of maximal ) .  

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

A typica l  r e c o r d  obtained in the expe r imen t s  of s e r i e s  I is shown in Fig.  2A. C l e a r l y  s t imula t ion  of the 
sympathe t ic  b ranch  app rec i ab ly  reduced  b a r o r e c e p t o r  act ivi ty.  The a r t e r i a l  p r e s s u r e  r ema ined  unchanged. 
The r e s u l t s  of ten e x p e r i m e n t s  of this s e r i e s  a r e  shown in Fig.  2B. In each e xpe r i m e n t  the effect  of s t i m u l a -  
tion of the sympathe t ic  b ranch  on b a r o r e c e p t o r  ac t iv i ty  was de t e rmined  at  the a r t e r i a l  p r e s s u r e  which ex is ted  
in that animal .  In c a s e s  when a constant  i n c r e a s e  in p r e s s u r e  in the region  of the a rch  of the ao r t a  could be 
obtained by pa r t i a l  occ lus ion  of the descending  aor ta ,  the sympathe t ic  b ranch  was s t imula ted  at this  new level  
of p r e s s u r e  also.  As Fig.  2B shows, the d e c r e a s e  in ac t iv i ty  of the aor t ic  nerve  depended on the level  of the 
a r t e r i a l  p r e s s u r e .  With a p r e s s u r e  below 140 m m  Hg or  above 240 m m  Hg, s t imula t ion  of the sympathet ic  
b ranch  had no effect  on b a r o r e c e p t o r  act ivi ty .  The max imal  effect  was obse rved  when the p r e s s u r e  was 
170-180 m m  Hg. 

To de t e rmine  the effect  of the sympathe t ic  nervous  sys t em on b a r o r e e e p t o r  act ivi ty  at a l l  l eve ls  of i n t r a -  
ao r t i c  p r e s s u r e ,  e x p e r i m e n t s  were  c a r r i e d  out on an i so la ted  p r e p a r a t i o n  of the aor t ic  arch.  Act iv i ty  in the 
aor t i c  nerve was r e c o r d e d  as  the p r e s s u r e  in the p r e p a r a t i o n  was r a i s e d  f rom 0 to 280 mm Hg without and 
dur ing  s t imula t ion  of the sympathe t ic  branch.  The mean r e s u l t s  of ten expe r imen t s  of this  s e r i e s  a re  i l l u s t r a t -  
ed in F ig .  3.  C lea r ly  s t imula t ion  of the sympathe t ic  branch did not change the th resho ld  p r e s s u r e  for e x c i t a -  
tion of the b a r o r e c e p t o r s  (80 mm Hg) o r  the i r  ac t iv i ty  within the range f rom 80 to 140 mm Hg. With a higher 
i n t r a - a o r t i c  p r e s s u r e  s t imula t ion  of the sympathe t ic  branch reduced  b a r o r e c e p t o r  act ivi ty ,  as a r e su l t  of which 
the curve of b a r o r e c e p t o r  ac t iv i ty  as a function of [ n t r a - a o r t i c  p r e s s u r e  was more  s loping in c h a r a c t e r  and 
r eached  max ima l  ac t iv i ty  of the aor t ic  b a r o r e c e p t o r s  at a higher  i n t r a - a o r t i c  p r e s s u r e  (on average ,  32 mm Hg 
higher).  The r e s u l t s  of the expe r imen t s  on the aor t ic  a rch  p r epa ra t i on  thus coincided with those of e x p e r i -  
ments  on the intact  an imals  (Fig. 2B). 

By what mechan i sm do sympathe t ic  e f ferent  endings act  on b a r o r e c e p t o r  sens i t iv i ty?  Morphological  and 
e l e c t r o n - m i c r o s c o p i c  inves t iga t ions  [ 1, 13, 14] have shown that sympathe t i c  nerve  endings a re  d i s t r ibu ted  
main ly  on the smooth musc le  ce l l s  of the b a r o r e c e p t o r  zones. Bagshaw and Pe t e r son  [4] found that s t imula t ion  
of the sympathet ic  b ranch  innervat ing  the ca ro t id  sinus r educes  i ts  d i ame te r ,  i .e. ,  r educes  the ex tens ib i l i ty  of 
the ca ro t id  sinus.  This  effect  was mos t  m a r k e d  when the a r t e r i a l  p r e s s u r e  was high. Evident ly  in the reg ion  
of low and average  p r e s s u r e  the ex tens ib i l i ty  of the b a r o r e c e p t o r  zones is de t e rmined  main ly  by the e las t i c  
p r o p e r t i e s  of i ts  e l a s t i c  ce l l s ,  but at a high p r e s s u r e  the tone of the smooth musc le  ce l l s  a l so  p lays  a subs tan-  
t ia l  role .  In that case  cont rac t ion  of the musc le  ce l l s  of the zone in r e sponse  to exci ta t ion  of sympathe t ic  nerve 
f i b e r s  r educes  i ts ex tens ib i l i ty ,  chief ly at a high p r e s s u r e .  Since the b a r o r e c e p t o r s  a re  s t r e t ch  r e c e p t o r s ,  a 
d e c r e a s e  in the ex tens ib i l i ty  of the b a r o r e c e p t o r  zone leads  to a d e c r e a s e  in b a r o r e c e p t o r  ac t iv i ty  and an in-  
c r e a s e  in the i n t r a - a o r t i c  p r e s s u r e  at which b a r o r e c e p t o r  act ivi ty  is maximal .  This  is  what was found in the 
p re sen t  expe r imen t s  also.  However,  in some inves t iga t ions  [ 8, 15], some i n c r e a s e  tn b a r o r e c e p t o r  ac t iv i ty  of 
the ca ro t id  s inus was obse rved  during s t imula t ion  of sympathe t ic  e f ferent  f ibe rs ,  which does not ag ree  with the 
r e s u l t s  of the p r e sen t  expe r imen t s .  How can this d i f ference  be expla ined?  Analys i s  of the works  c i ted  above 
shows that the i r  authors  observed  an i n c r e a s e  main ly  in low-ampl i tude  act ivi ty ,  i .e . ,  ac t iv i ty  in unmyel inated  
f ibers .  Act ivi ty  of r e c e p t o r s  with unmyel ina ted  f ibe r s  located in the h e a r t  and on the blood v e s s e l s  as  a ru le  is  
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known to be i r r egu l a r ,  and it i nc r ea se s  substant ia l ly  and is grouped into vol leys  synchronous with the cardiac  
rhythm only if the p r e s s u r e  (degree of stretching) is cons iderable  [ 12]. In that case ,  a cer ta in  dec r ea se  in the 
extensibi l i ty  of the b a r o r e c e p t o r  zone under the influence of s t imulat ion of the sympathet ic  branch could have 
vi r tual ly  no effect  on act ivi ty in the unmyelinated f ibers .  Meanwhile, ca techolamines  l ibera ted  in sympathet ic  
nerve  endings can sens i t ize  r e c e p t o r s  with unmyelinated f ibers .  It has in fact  been shown that the action of 
adrenal in  and noradrena l in  on the b a r o r e c e p t o r  zone causes  an inc rease  of act ivi ty  mainly  in unmyelinated 
f ibers  f rom b a r o r e c e p t o r s  [2, 9, 10]. In the p resen t  expe r imen t s  the act ivi ty  of the whole trunk of the aort ic  
nerve  was r ecorded ,  i.e.,  chiefly high-ampli tude act ivi ty in myel ina ted  f ibers ,  and a change in the act ivi ty in 
the unmyel inated f ibe r s  could not be detected under those conditions. 

What is the physiological  ro le  of the influence of sympathet ic  e f ferent  f ibers  on b a r o r e c e p t o r  act ivi ty?  
The exper imen ta l  evidence sugges ts  that the role  of vascu la r  b a r o r e c e p t o r s  in myel inated and unmyelinated 
f ibers  is different .  Fo r  instance,  in expe r imen t s  with s epa ra t e  e l ec t r i ca l  s t imulat ion of myel inated and un- 
myel ina ted  f ibers  of the aort ic  nerve  it was shown that excitat ion of the unmyelinated f ibers  causes  a far  
s t ronger  and longer  dec r ea s e  in the a r t e r i a l  p r e s s u r e  [ 5]. On the other hand, re f lex  r e s p o n s e s  of the c i r cu la -  
tion to smal l  but rap id  fluctuations in the a r t e r i a l  p r e s s u r e  level  are  caused chiefly by excitat ion of b a r o r e c e p -  
t o t s  with myel inated f ibers  [3]. These r e su l t s  and those obtained in the p re sen t  expe r imen t s  suggest  that in 
all s ta tes  of the body accompanied  by exci tat ion of the sympathet ic  nervous sy s t em (physical  exert ion,  e m o -  
tion, s t r e s s ) ,  under  i ts  influence the b a r o r e c e p t o r s  with unmyel iaated f ibers  a re  sensi t ized,  thus r e s t r a in ing  a 
rapid r i s e  in the a r t e r i a l  p r e s s u r e  level.  At the same t ime,  b a r o r e c e p t o r s  with myel inated f ibers  a re  tuned to 
a higher blood p r e s s u r e  level  and the dynamic range of their  function is broadened.  
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