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Stimulation of the interoceptive field of the left a t r ium in experiments  on dogs by hypertenic 
solutions gave a well-defined antidiuretic effect  accompanied by a marked increase  in sod- 
ium excret ion.  

Considerable experimental evidence has been collected as the result of recent work in the physiology 
of water and mineral metabolism to show the participation of receptors of the left atrium in tile regulation 
of the blood volume [4-7]. 

The object of the present investigation was to examine the role of this receptor zone in maintenance 
of the constancy of the osmotic concentration of the body fluids. 

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

Acute and chronic exper iments  were ca r r i ed  out on adult dogs. 
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Fig.  1. Effect of injec-  
tion of 3% NaCI solution 
into left a t r ium of hypo- 
physectomized dogs on 
sodium excret ion and 
diure sis .  Abscissa ,  
time (5-min intervals);  
ordinate : left - diuresis  
(in ml .  min t �9 m-2), r ight  
- sodium excret ion (in 
#eq �9 rain -t  �9 m-2). Vert ical  
lines show confidence 
l imits  (P = 0.05). 

In the chronic experiments  changes in diuresis  and sodium excret ion 
were studied during osmotic stimulation of the left a t r ium by hypertonic sodium 
chloride solutions and by glucose solutions of the following composit ion i so-  
osmotic with them: 1) 1.5-3% NaCI, 0.42% KCI, 0.24% CaC12, 0.15% NaHCO3; 2) 
8.6-18.3% CGH1206, 0.42% KC1, 0.24% CaCI2, 0.15% NaHCO 3. 

P re l imina ry  operation on the animals included the formation of a gas t r ic  
fistula, exter ior izat ion of the u re te r s  by the P a v l o v - O r b e l i  method, and implan- 
tation of a polyethylene catheter  into the left a t r ium. During the experiment  a 
constant  level of hydration of the animal was maintained by frequent adminis-  
tration of small  doses of water into the stomach.  On the attainment of a uniform 
background level of diuresis ,  the tes t  solutions, warmed to 38~ were injected 
into the left a t r ium in a volume of 5 ml in 30 sec. The diuresis  was mea-  
sured every 5 rain. The sodium concentration was determined by flame 
photometry and its absolute content (UV) was expressed in microequivalents  
per  minute per  square mete r  (#eq- rain -1 �9 m-~. The renal  filtration was deter -  
mined relat ive to endogenous creatinine by the method of Tareev  and Rather.  
Some experiments  were ca r r i ed  out on hypophysectomized animals .  

In the acute exper iments ,  the localization of stimulation was studied by 
measuring changes in the sodium concentration inthe blood in the left a t r ium, 
left ventr icle,  and ascending aorta .  These experiments  were ca r r i ed  out as 
follows. Under chloralose anesthesia a catheter  was tied into the left auricle 
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TABLE 1. Changes  in D i u r e s i s  and Sodium Exc r e t i on  a f t e r  In j ec -  

t ion of Hyper tonie  NaCI and Glucose  Solut ions of Di f fe ren t  Concen-  
t r a t i o n s  (M :k m) 

IaCl 

Glucose 

Stimulus 
' ~ degree of 

decre e 
0 g ~ in diumsis 

(in % of 
~:~ ~ initiallevel 

10,9 0 0 
1,5 100 45,19_+ 1,25 
3,0 100 46,22_+2,62 

8,6 73,7 34,87_+ 5,30 
18,3 100 42,86_+4,09 

Change in diuresis 

duration 
(in rain) 

0 
67,70_+ 6,35 
71,12_+8,30 

I 

' 50,30• 6,07 
60,00• 

Table i. (Continued) 

Stimulus 

' Change in sodium excretion 
baekgr~ il maximal sod- increase 

"--~' v , ium excretion in sodium 
u o ~ sodinm ] excretion ~.~ during re- 
~,,-,~ ,, excretion [ sponse 

~ "  ~ ~eq" rain "l" rain -2 

[aCl 

Glucose 

0 
94,12 
88,24 

92,86 
100 

0 
89,76-+ 3,13 
52,06_+ 2,71 

I 
'147,05• 3,45 
60,00• 2,32 

0 0 
127,76_+3,07 38,00• 
115,31-+3,18 63,25_+5,02 

187,31_+3,26 I 40,26_+4,84 
120,50_+3,50 [ 60,54_+4,47 

Duration 
(in rain) 

0 
55,00+ 5,53 
41,94_+4,68 

43,57• 7,05 
61,71 • 4,40 

TABLE 2. Changes  in Sodium Conc e n t r a t i on  in Blood P l a s m a  f r o m  
the Left  A t r i u m ,  Left  V e n t r i c l e ,  and  Ascend ing  Aor t a  fol lowing 
In jec t ion  of 3% NaCI Solution into Left  A t r i u m  (M + m) 

Left Atrium 
Left Ventricle 
Ascending aorta 

Blood sodium concentration (in meq/liter) 

Control 

151,13_+2,45 
155,12---2,30 
151,28-+3,22 

during period 
of injection 

168,62_+ 2,57 
157,07_+ 3,51 
150,17• 

change in 
concentration 

+17,49_+2,90 
+1,95+0,99 
--1,11_+0,67 

and  3% NaC1 so lu t ions  i n j e c t e d  th rough i t .  Blood f r o m  these  r e g i o n s  was co l l ec t ed  by  a sy r i nge  before  
and a f te r  i n j e c t i o n  of the s t i m u l u s .  The s o d i u m c o n e e n t r a t i o n  was  d e t e r m i n e d  in the r e s u l t i n g  s a m p l e s  
of p l a s m a .  

EXPERIMENTAL RESULTS 

Since the zone investigated contains volume receptors responding to changes in blood volume, the 
first essential was to exclude volume effects of the injected hypertonic solutions. For this purpose 17 
experiments were carried out on 4 dogs in which Ringer's solution iso-osmotie with blood plasma was 
injected. The results in Table I show that injection of physiological saline had no effect on the volume 
r e c e p t o r s  of the lef t  a t r i u m .  

A d i f fe ren t  effect  was o b s e r v e d  a f t e r  i n j ec t ion  of hyper ton ic  1.5-3% NaC1 so lu t ions  (35 e x p e r i m e n t s  
on 7 dogs) and of 8.6-18.3% glucose  so lu t ions  i s o - o s m o t i c  with them (33 e x p e r i m e n t s  on 10 dogs).  A d i s -  
t i nc t  d e c r e a s e  in d i u r e s i s ,  a c c o m p a n i e d  by  i n c r e a s e d  sod ium e x c r e t i o n  was o b s e r v e d  (Table  1). 

The e x p e r i m e n t s  to d e t e r m i n e  changes  in the sod ium c o n c e n t r a t i o n  d i r ec t l y  in the blood of the left  
a t r i u m ,  lef t  v e n t r i c l e ,  and a scend ing  a o r t a  (34 e x p e r i m e n t s  on 9 dogs) showed (Table  2) that  the ionic  
changes  o b s e r v e d  in the left  a t r i u m  were  a b s e n t  in blood f r o m  the left  ve n t r i c l e  and ao r t a .  This  sugges t s  
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that the rena l  r e sponse  is r e f l ex  in nature  and takes place through excitat ion of the o s m o r e c e p t o r s  located 
in the wall of the left  a t r i um.  

The expe r imen t s  to study the creat in ine  c lea rance  (18 expe r imen t s  on 4 intact  dogs) showed that the 
inhibition of water  and sodium excre t ion  during osmot ic  s t imulat ion of the left  a t r i um was due pr inc ipal ly  
to an inc rease  in the reabsorp t ion  of water ,  on the average  by 3~ (P < 0.02), and to some inhibition of 
sodium reabsorp t ion  (on the average  by 0.97%). 

This finding suggested that the changes in rena l  function in these expe r imen t s  took place orL account  
of a change in the sec re t ion  of neurohypophyseal  hormones  (vasopress in  and oxytocin), a highly c h a r a c t e r i -  
st ic feature  of o s m oregu l a t o ry  r e f l exes  f r o m  the l iver ,  spleen,  lungs, and other  osmorecep t ive  zones [1 -3 ] .  

This hypothesis  was conf i rmed  by expe r imen t s  on hypophysectomized an imals  (8 chronic expe r imen t s  
on 2 dogs}. In none of the expe r imen t s  did injections of hypertonic NaCI solutions into the left a t r ium give 
r i se  to the development  of an ant idiuret ic  r e sponse  or depress  the sodium excre t ion  (Fig. 1). 
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