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It may now be considered established that the mechanism of chemorecept ion in the carotid sinus and in-  
testinal  ref lexogenic zones is closely connected with the carbohydrate  metabol ism in the tissue of the receptors 
[1, 2, 4, 5, 6]. However, the role of the C 3 acid cyc le  in the mechanisms of ehemorecept ion  has not yet  been 
expla ined.  It was shown in a previous communica t ion  [3] that  disturbance of the g lycolyt ic  cyc le  by sodium 
fluoride,  or of the C 3 acid cyc le  by hydroxylamine leads to a decrease in the sensitivity of the intest inal  r ecep-  
tors to acety lchol ine .  The depressing act ion of sodium fluoride on reflexes caused by ace ty lchol ine  may be 
abolished by the addi t ion to the perfusate of the end product of glycolysis,  namely  pyruvic ac id ,  but the depress- 
ing act ion of hydroxylamine is not abolished by this acid.  In this connection it has been postulated that  the role 

of the various links in the chain of tissue metabol ism in the mechanisms of chemica l  s t imulat ion of the intest i-  
nal receptors is not ident ica l ,  and that in fact  the Cs acid cyc le  is more c losely  connected with the mechanism 
of reception of ace ty lchol ine  than is the g lycoly t ic  cycle .  

It was considered of interest to investigate whether s imilar  relationships also appl ied to the chemica l  
s t imulat ion of the receptors of the carotid sinus ref lexogenic zone. 

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

In 29 cats under urethane anesthesia the isolated carotid sinus was perfused with oxygenated Ringer-Locke~ 
solution. Al l  vessels leading from the carot id bifurcation, were l iga ted  with the except ion of the external  and 
common carotid arteries into which were inserted efferent  and afferent cannulas,  and the carotid sinus nerve 
was preserved intact .  As stimulus we used acetylchol ine  in a dilution of 10 -4 g / m l ,  which was injected into the 
perfusion fluid with a syringe in a volume of 0.5 ml .  The reflex changes in ar ter ia l  pressure and respiration 
were recorded by the usual methods. 

I t  must be pointed out that  when the receptors of the carot id sinus were exposed to the act ion of ace ty l -  
chol ine,  besides a deepening of respiration we often observed an increase in the arter ial  pressure in some ex -  
periments and a decrease in Others. Since a control inject ion of 0.5 ml of Ringer-Locke's solution did not cause 
such a fal l  in the blood pressure, the depression caused by the ace ty lchol ine  could not be associated with the 
increased pressure within the sinus i tself  as a result of in ject ion of the ace ty lchol ine  solution. It must also be 
mentioned that after division of the carotid sinus nerve, ace ty lchol ine  in the same dose did not cause changes 
in the ~~ and blood pressure, which undoubtedly suggests that the depressor react ion was reflex in nature. 
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Fig. 1. Reaction of the circulat ion and respiration to s t imula-  

tion of the carotid sinus receptors of a cat  with acety lchol ine  
(0.5 ml ,  10 -4 g/m1). A) Perfusion of the carotid sinus with 

Ringer-Locke's solution without sodium pyruvate. Reflex to 
actylcholine:  a) 5 minutes before inject ion of sodium fluoride; 
b, c,  d, e) 5, 15, 40 and 50 minutes after injection of sodium 
fluoride into perfusion fluid (1 ml  10 "2 g/m1). B)Perfusion 
of carotid sinus with Ringer-Locke's solution containing sodi- 
um pyruvate in a concentrat ion of 10 -4 g/m1. Reflex to 
acetylchol ine:  f) 5 minutes before inject ion of sodium fluo- 
ride; g, h, i ,  j) 5, 15, 40 and 50 minutes after in ject ion of 
sodium fluoride (1 ml  10 -2 g/m1). Signif icance of curves 

(from above down): respiration; ar ter ial  pressure; zero line; 
ve loc i ty  of perfusion; t ime  marker  (5 seconds); s t imulat ion 
m ar ker. 

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

Ident ical  results were obtained in eight  experiments ,  as shown in Fig. 1. 

It wil l  be seen from Fig. 1. a - e  that the reflexes to acety lchol ine  were at first depressed by the act ion of 
sodium fluoride,  and were subsequently restored 40-50 minutes after inject ion of sodium fluoride. After the 
reflexes had been restored the carotid sinus was perfused with Ringer-Locke's solution containing the sodium 
salt of pyruvic acid in a concentrat ion of 10 -4 g/m1. Against this background sodium fluoride was again in jected,  
and at  various intervals of t ime after the inject ion the magnitude of the reflexes was determined.  It is c lear  from 
Fig. 1, f - j  that the respiratory reflex was not restored at  a l l  under these conditions, but the depressor reflex was 
restored after the same period of t ime  as in the absence of pyruvic acid. 
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Fig. 2. Reaction of the circulation and respiration to stimula- 
tion of the carotid receptors of the cat with acetylcholine 0.5 ml 
10 -4 g/ml) ,  a)Reflex to acetyleholine 5 minutes before injec-  
tion of hydroxylamine; b, c, d) 5, 10 and 30 minutes after injec-  
tion of hydroxylamine (1 ml 10 -3 g/ml);  e) reflex to acetyl-  
choline 5 minutes before injection of sodium fluoride; f, g, h, i) 
5, 10, 45 and 55 minutes after injection of sodium fluoride into 
the perfusion fluid (1 ml 10 "~ g/ml) .  Significance of the curves 
as in Pig. I. 

In other experiments in which, at the very beginning of the experiment, the isolated carotid sinus was 
peffused with Ringer-Locke's solution containing sodium pyruvate, we also failed to observe any hastening of 
the restoration of the reflexes to acetylcholine after their inhibition by sodium fluoride. In this way a signifi- 
cant difference was found in the mechanisms of reception of acetylcholine between the carotid sinus and in- 
testinal reflexogenic zones. 

According to our hypothesis, the influence of pyruvic acid on reflexes from the intestine inhibited by 
sodium fluoride is that this acid promotes the C 3 acid cycle  when glycolysis is disturbed. The fact that pyruvic 
acid does not have this action during perfusion of the carotid sinus indicates that a normal C 3 acid cycle,  in 
which pyruvic acid is the substrate, evidently does not play an important part in the preservation of the recep- 
tion of acetylcholine in this zone. 

In eight experiments we introduced hydroxylamine solution (1-3 ml of 10 -3 g /ml) ,  which inhibits the C 3 
acid cycle [8], into the perfusion fluid entering the carotid sinus, and in contrast to the experiments on the in- 
testine we observed no essential change in the excitability of the receptors in this region. By comparison with 
the reflex produced by acetylcholine before the injection of hydroxylamine (Fig. 2a), the reflexes 5, 10 and 30 
minutes after injection of hydroxylamine showed practically no decrease in magnitude (Fig. 2, b, c, d). 
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The effect  of sodium fluoride and hydroxylamine on the chemoref lexes  from 

the intestine and carotid sinus, a) Intestinal  perfusion experiments;  b, c) carotid sinus 
perfusion experiments.  Conventional  signs: p o i n t s -  reflexes to ace ty lchol ine  after 
inject ion of sodium fluoride; c i r c l e s -  reflexes to ace ty lchol ine  after inject ion of 

hydroxylamine.  

We thought it of interest  to compare the effect  of sodium fluoride and hydroxylamine in the same dose 
on the receptors of the carotid sinus on the one hand, and the intestinal  receptors on the other. After in ject ion 
of sodium fluoride (1 ml 10 -2 g /ml )  the reflexes to ace ty lchol ine  almost fai led to appear (Fig. 2, e - i ) .  This 
fact  suggests that the receptors of the carotid sinus are more sensitive to sodium fluoride as a g lycoly t ic  inhibi-  

tor than to hydroxylamine,  inhibit ing the C s acid  cycle .  

In order to compare the depressing act ion of hydroxylamine and sodium fluoride in the same dose on the 
sensitivity of the carotid sinus and the intest inal  ref lexogenic zones to acety lchol ine ,  in 12 experiments  we per-  
fused a loop of intestine and in 13 experiments  the carotid sinus. The results of these experiments  are shown in 
Fig. 3, in which the magnitudes of the reflexes are given as percentages of the in i t ia l  reflex of blood pressure 
and respiration, at different intervals of t ime  after in ject ion of hydroxylamine and sodium fluoride into the per-  
fused organ. The dose of hydroxylamine and sodium fluoride solutions in jec ted  in these experiments  was the 
same (5 ml 10 -~ g / m l  of solution into the loop of intestine and 1 ml 10 -2 g / m l  of solution into the sinus). Figure 
3,a shows that only hydroxylamine caused a sharp decrease to 20% i n  the magni tude of the reflexes.  Both hy-  
droxylamine and sodium fluoride had a weaker influence on this magni tude ,  and moreover  both enzyme poisons 

had approximate ly  equal depressing actions. 
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A quite different picture is seen in Fig. 3, b and c ,  which shows the results of experiments to perfuse the 
carotid sinus. Here hydroxylamine caused only a comparatively weak depression, not as a rule exceeding 50~k. 
Sodium fluoride, on the other hand, caused a depression of the reflexes which, in the majority of the experiments, 
considerably exceeded 50o]0 and in some experiments reached 100ok. 

The results obtained thus suggest that, in contrast to the intestinal receptors, the sensitivity of the carotid 
sinus to acetylcholine is more closely connected with the glycolytic cycle of tissue metabolism. Bearing in 
mind the specific sensitivity of the carotid sinus zone to anoxia, the facts described above may be of definite im- 
portance to the understanding of the changes in the function of this zone in different conditions. 

SUMMARY 

Acute experiments were performed on cats with perfusion of the isolated sinocarotid zone, whose nervous 
connections with the body were left intact. As demonstrated, the inhibitor ofglycolysis (sodium fluoride) markedly 
depresses the reflexes from the sinocarotid receptors provoked by acetylcholine, whereas the tricarbonic acid 
cycle inhibitor (hydroxylamine) exerted a mild and brief depressing effect on carotid receptors. Addition of the 
tricarbonic acid cycle (pyruvie acid) into the perfusate of the substrate did not accelerate the restoration of the 
reflexes deranged by sodium fluoride. 

In comparing the data thus obtained with the results of altered intestinal sensitivity during the action of 
poisons of the tricarbonic acid and glycolytic cycles a conclusion was drawn that as distinct from the intestinal 
receptors, chemoreception of the sinocarotid zone is to a much greater extent associated with the glyeolytic 
cycle of tissue metabolism. 
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