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Cardiac Pres soreceptors  in Rat 

The exis tence  of cardiac  pressoreceptors  has been de- 
scr ibed by  numerous  au thors  in d i f fe rent  an imal  species ~. 
LEDSOME and  LINDEN 3, 3 descr ibed the i r  exis tence  at  the  
p u l m o n a r y  vein  and lef t  a t r i um junct ion,  s t a t ing  t h a t  
t h e y  r e sponded  to  d i s t en t ion  wi th  t achyca rd i a  and h igher  
blood pressure.  KARIM et al. ~ observed t h a t  th is  effect  
occurred th rough  an increase of t he  s y m p a t h e t i c  ac t iv i ty  
of t he  cardiac  nerves.  

On the  o ther  hand ,  the  exis tence  of receptors  in the  lef t  
ventr ic le  responding  to  d i s t en t ion  wi th  b radyca rd i a  ~, 6 has  
also been postulated~ the  vagus  nerve  being the  af ferent  
t r ac t  and  the  s y m p a t h e t i c  nerve  the  ef ferent  one v. 

Cardiac d i s t en t ion  was carr ied out  to t he  effect  of 
s tudy ing  th is  reflex, t h r o u g h  the  occlusion of the  ascen- 
ding aor ta  in d i f ferent  groups of ra t s ;  hea r t  ra te  modif i -  
cat ions  were measured.  

Material and methods. Wis ta r  ra t s  we igh ing  abou t  250 g 
were used. The animals  were anes the t i zed  wi th  35 mg/kg  
pen toba rb i t a l  and  kep t  w i th  control led b rea th ing  by  
means  of a H a r v a r d  b rea th ing  p u m p  (Model 680). Ven- 
t i l a t ion  took place t h rough  room t e m p e r a t u r e  air. Once 
the  aort ic  and caro t id  pressoreceptor  nerves  were incised, 
the  ascending aor ta  was ident i f ied  and occluded f rom 
5 to  7 sec. H e a r t  ra te  was ob ta ined  t h rough  electrocardio-  
graphic  t rac ing  pr ior  to  and  dur ing  the  occlusion. 

F ive  groups of 10 an imals  each were used:  a) normal  
ra t s ;  b) vago tomized  ra t s ;  c) ra t s  witl l  des t royed  medul la  
oblongata ;  d) a t rop ine - t r ea t ed  ra ts ;  e) a lprenolo l - t rea ted  
rats.  The drugs  were given t h rough  endovenous  in jec t ion  
in the  following doses:  1.5 mg/kg  a t rop ine  and  1 mg/kg  
alprenolol,  15 rain pr ior  to aort ic  occlusion. 

In  soma animals,  left  i n t r aven t r i cu la r  pressure  was 
measured  by  means  of a ca the t e r  p laced t h rough  the  
vent r icu la r  wall, using a mercu ry  manomete r ,  and cent ra l  
venous  pressure  w i th  a ca the te r  p laced  in the  super ior  
vena  c a r s ,  t h rough  the  jugular  vein,  w i th  a wa te r  mano-  
meter .  Resul t s  are s t a t ed  as mean  • E. S. 

Results. The resul ts  ob ta ined  are to  be found  ill the  
Table.  In  24 expe r imen t s  Oil 10 animals,  t he  occlusion of 
t he  ascending  aor ta  s igni f icant ly  decreased the  hea r t  
r a te  (p < 0.005). Incis ion of t he  vagus  nerves  inhib i ted  
the b r a d y c a r d i a  ob ta ined  in 28 tes t s  carr ied out  on 
10 animals .  Des t ruc t ion  of t he  medul la  ob longa ta  pre- 
ven t ed  the  modi f ica t ions  in t he  hea r t  ra te  ob ta ined  
t h rough  aort ic  occlusion in 38 exper iments .  In  44 tes t s  
carr ied out  w i th  10 a t rop ine - t r ea t ed  rats,  aort ic  occlusion 
s igni f icant ly  decreased the  hea r t  r a te  (p < 0.015) while 
in 36 expe r imen t s  w i t h  a lprenoloI- t rea ted  animals  there  
were no hea r t  ra te  modif ica t ions .  

I n t r aven t r i cu l a r  pressure  increased 8 7 % - ~  10 by  
means  of aort ic  occlusion, whereas  there  were no pressure  
modi f ica t ions  in the  super ior  vena  cava.  I n t eg r i t y  of the  
aort ic  and /o r  carot id  pressoreceptor  nerves  p r even t ed  the  
h e a r t  ra te  modi f ica t ions  t h a t  took  place dur ing  aort ic  
Occlusion. 

Effects of the ascending aortic occlusion on the heart rate 

Control Occlusion Zl 

Normal rats N:24 339 ~ 6 304 q- 8 35 ~ 
Vagotomized rats 2V:28 329 -4- 5 332 ~ 5 3 
Rats with destroyed medulla N:38 309 =~: 8 304 :~ 7 5 
Atropine treated rats N:44 322 -1= 5 304 ~ 5 18 b 
AlprenoIol treated rats N: 36 242 q- 6 242 ~= 6 0 

2V, nunlber of experiments. ~p ~ 0.005. bp < 0.015. 

Discussion. The b radyca rd i a  ob ta ined  t h ro u g h  aort ic  
occlusion indica tes  t h a t  there  are receptors  in the  hea r t  
or in the  p u l m o n a r y  circuit  r e spond ing  to  a d i s t en t ion  
increase w i th  a hea r t  ra te  decrease.  The fact  t h a t  th is  
reflex d isappears  by  means  of v a g o t o m y  b u t  is no t  
modif ied  when  a t rop ine  is given, would  indicate  t h a t  t he  
a f fe ren t  t r ac t  is to  be found in t he  vagus  nerve.  Annul -  
m e n t  of th is  reflex in animals  wi th  des t royed  medul la  
ob longa ta  would indicate  t h a t  the  center  or some neurona l  
connec t ion  is to be found  at  t h a t  level. Suppress ion  of the  
b radyca rd i a  ob ta ined  by  means  of aort ic  occlusion, 
t h ro u g h  the  use of alprenolol  (/3-blocking agent),  would 
prove  t h a t  t he  ef ferent  t r a c t  would  work  via  the  sym-  
pa the t i c  nervous  system.  

Most  p robab ly  receptors  are to be found  in the  left  
ventr icle ,  since cent ra l  venous  pressure  is no t  modif ied  
and receptors  p laced  in the  lef t  a t r i um respond  to  
d i s t en t ion  wi th  t achyca rd i a  3, s ; th i s  would agree wi th  the  
f indings  of AVIADO and  SCHMIDT 1 who t h i n k  t h a t  the  
mos t  feasible local izat ion of cardiac receptors  would be 
in the  left  ventr ic le  and  in the  r igh t  a t r ium,  a l though  
t h e y  m a y  also be found  in coronaries  and  pu lmonar ies  
ar ter ies  or in the  r igh t  vent r ic le  s, ~. The fact  t h a t  th is  
ref lex is no t  p re sen t  in some of the  expe r imen ta l  groups 
excludes the  poss ib i l i ty  of its being due to  ischemic 
a l te ra t ions  of nervous  centers  or to  modif ica t ions  of the  
gas con ten t s  in blood.  The con t r ad i c to ry  r e su l t s  found by  
KLUSSMAN et al. 10 m i g h t  arise f rom the  fact  t h a t  in those  
expe r imen t s  the  pressoreceptor  nerves  had  no t  been  
incised. 

The func t ion  of th is  ref lex under  normal  condi t ions  
seems to be sl ight  since i t  does no t  appear  in t he  presence  
of t he  aort ic  and /o r  carot id  p ressorecep tor  nerves,  al- 
t h o u g h  it is no t  possible  to  exclude  t h a t  t h e y  pe r fo rm a 
more  i m p o r t a n t  func t ion  under  cer ta in  pa thologica l  con- 
d i t ions  such as h igh  b lood pressure  or cardiac d is tent ion .  

Resumen. Se describe la p robab le  exis tencia  de preso- 
r receptores  en el vent r iculo  izquierdo de la rata .  La  v ia  
aferente  de este reflejo serfs  el vago y la eferente  el 
s impat ico.  E1 centro  o a lguna conexidn neurona l  es tar ia  a 
nivel  del bulbo raquideo.  
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