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Combined activity of the mechanorecep to r s  of the right a t r ium,  the p r e s s u r e  inside the 
a t r ium,  and stretching of its wall were recorded in acute exper iments  on cats .  The e las-  
ticity of the a t r ium falls sharply under a p r e s s u r e  of more  than 4-5  mm Hg. Under a 
high p r e s s u r e ,  on the other  hand, the sensit ivity of the mechanorecep tors  to s tretching 
of the a t r ium inc reases  sharply.  Consequently, a l inear relationship between in t ra -a t r ia l  
p r e s s u r e  and mechanoreeeptor  activity still holds good, so that these r ecep to r s  can p ro -  
vide information to the CNS on the i n t r a - a t r i a l p r e s s u r e  as it changes over a wide range 
of values .  
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Charac ter i s t ics  of the atr ial  mechanoreeeptors  have hitherto been studied by recording the e lec t ro-  
neurograms  of single r ecep to r s  (fragments of the teased vagus nerve) [1, 4]. These  investigations showed 
that with an inc rease  in s tretching of the a t r ium the number  and frequency of impulses  in volleys from the 
meehanoreceptors  r i se .  In these experiments  the a t r ia  were s tretched by intravenous injection of dextran,  
by stenosis of the pulmonary a r t e ry ,  o r  by means of a special  expander introduced into the a t r ium through 
the auricle  [2, 6]. However,  these methods are  unsuitable for quantitative determinat ion of the degree  of 
s tretching of the atr ia .  

The object of this investigation was to de termine  quantitative relat ions between activity of the atr ial  
mechanoreceptors ,  the p r e s s u r e  inside the atr ium, and the stretching of its wall. 

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 for  the exper iments .  Combined activity was 
recorded  f rom a branch of the r ight infer ior  cardiac  nerve running close to the azygos vein, so that the 
activity of many recep to r s  in the zone of the r ight a t r ium could be analyzed. Since most  activity of the 
a t r ia l  meehanoreceptors  takes place during diastole,  the integral  of this activity, determined over  a certain 
constant period during diastole,  was taken as the quantitative charac te r i s t i c  of receptor  activity. For  this 
purpose the e l ec t roneurogram was led by means of an AKS-1 card iosynchronizer  and relay to the input of 
an II~-I in tegrator  during the 0.2-0.3 sec (depending on the initial hear t  rate) after  the R wave of the ECG. 

To  meas u re  the d iameter  of the a t r ia ,  a special c i rcu la r  pick-up was made on the bas is  of  a design 
suggested by Mallos [3]. The sensit ive element of this pick-up consisted of two strain gauges glued to a 
thin b ra s s  bridge placed between the legs of dividers .  At the ends of the dividers there were holes for 
suturing to the walls of the a t r ium.  One leg of the dividers  was stitched to the base of the infer ior  cava,  
the other  to a point d iametr ical ly  opposite, at the base of the auricle  of the r ight a t r ium.  Because  of the 
thinness of the b r a s s  br idge,  only a very  slight force was required to move the iegs of the dividers,  and 
vir tual ly  no obstacle  was created to deformation of the atr ium. The increase  in p r e s s u r e  in the right a t r ium,  
measured  by means of an e lec t romanometer ,  was produced by stenosis  of the pulmonary a r t e ry .  All 
p a r a m e t e r s  were recorded  on the Mingograph-1600 apparatus.  
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Fig. 1. Dependence of activity of a t r ia l  mechanorecep tors  on in t r a -a t r i a l  p r e s s u r e .  
Here and in Figs.  2 and 3 values of M ~: ~ are given. Abscissa ,  mean in t ra -a t r i a l  
p re s su re  (in mm Hg); ordinate,  increase  in mechanorecep tor  activity (in % of its 
act ivi ty at with zero  in t r a -a t r i a l  p ressu re ) .  

Fig.  2. Dependence of s t re tching of a t r ium on in t r a - a t r i a l  p re s su re .  Abscissa ,  
mean in t r a - a t r i a l  p r e s s u r e  (in m m  Hg); ordinate,  i nc rease  in d iameter  of a t r ium 
(in % of its d iameter  at zero  p ressu re ) .  
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Fig. 3. Dependence of activity of atr ial  me-  
chanoreceptors  on s tretching of a tr ium. 
Abscissa ,  increase  in mean diameter  of a t r ium 
(in ~c of its d iameter  at zero pressure) ;  ordinate,  
inc rease  in mechanoreceptor  activity (in % of 
activity at zero in t r a -a t r i a l  p ressure ) .  

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

Data obtained in experiments  on nine animals 
were analyzed. Activity of the atr ial  mechanorecep-  
tors  as a function of in t ra -a t r i a l  p r e s s u r e  is shown 
in Fig.  1. Up to 12 mm Hg receptor  activity was 
proport ional  to p r e s s u r e  (if the in t r a -a t r i a l  p r e s s u r e  
exceeded 12 mm Hg severe  b radyca rd ia  usually 
developed and the p r e s s u r e  fell). On the other  hand, 
s t retching of the a t r ium was a nonlinear function of 
in t ra -a t r i a l  p r e s su re  (Fig. 2). Starting f rom 4-5  mm 
Hg, the rate of increase  in the atr ial  d i amete r  fell 
sharply as  the p r e s s u r e  increased.  Similar resul ts  
were obtained by Payne and co -worke r s  [5], who 
studied the elast ici ty of the a t r ia  in dogs. 

Activity of the atrial  mechanoreceptors  is 
shown in Fig. 3 as a function of s tretching of the 
a t r ium.  Clearly up to 20-25% stretching of the 
atr ium (incidentally, with this level of deformation 
of the a t r ium its elast ici ty fails s h a r p l y -  see Fig. 2), 
activity in the nerve was proport ional  to s tretching 
of the atr ium. With higher degrees  of s t retching 

of the atr ium, the rate of increase  of activity in the nerve increased sharply.  This  inc rease  in the rate of 
r i se  of activity in the nerve  could be due ei ther  to the nonlinear relationship between the f ir ing rate of indi- 
vidual mechanoreceptors  and the degree of their  deformation or to the activation of mechanorecep tors  with 
high excitation thresholds in response to s t ronger  stretching of the a t r ium.  

What is the informative value of impulses  f rom the atr ial  mechanoreceptors  ? Do they provide infor-  
mation about the in t ra -a t r ia l  p r e s s u r e  or  about the degree of s tretching of the atrial  wall? The fact that 
combined activity of the atr ial  mechanorecep tors  is propor t ional  to the in t ra -a t r i a l  p r e s s u r e  suggests that 
the function of the atr ial  mechanorecep tors  is to send information to the CNS about the level of the in t ra-  
atr ial  p r e s su re .  If the p r e s s u r e  in the a t r ium is low, the elasticity of its wall is high (Fig. 2). Naturally, 
at higher levels of in t r a -a t r i a l  p r e s su re ,  elast ici ty of the atr ium must dec rease ,  for  otherwise the dimen-  
sions of the a t r ium under high p r e s s u r e s  would be very  great .  However,  the cha rac t e r i s t i c s  of the atrial  
mechanorecep tors  are  such that the rate of growth of their combined activity r i ses  during high degrees  of 
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stretching of the atrium. This compensates for the decrease in elasticity of the atrium under high intra-  
atrial p ressure .  A linear relationship thus continues to hold good between the intra-atr ial  p ressure  and 
activity of the atrial mechanoreceptors;  consequently, these receptors  can send information to the CNS 
on the intra-atr ia l  p ressure .  
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