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Chemoreceptor modes, which react precisely to changes in the gas composition of the blood 
and which have an important influence on parameters of the hemodynamics and gas exchange in 
the pulmonary circulation in various hypoxic states are located in the carotid bodies [1-3, 
5, 8]. The elucidation of the effect of their level of function on the oxygen balance of the 
body would shed light on the mechanisms of the course of pathological processes in the lungs 
in a hypoxic environment. 

In this investigation an attempt was made to study the effect of denervation of the ca- 
rotid bodies on the development of high-altitude acute pulmonary edema (HAAPE) and on the var- 
ious disturbances of function in this condition. 

EXPERI~IENTAL }[ETHOD 

Experiments were carried out on 12 male chinchilla rabbits weighing 3.2-4.2 kg. The 
animals were used in the experiment 6-8 days after surgical pericarotid denervation. The rab- 
bits were kept in a climatic pressure chamber, in which the pressure corresponded to an alti- 
tude of 5.5-6 km and the appropriate meteorological factors (temperature~ air humidity, UV 
irradiation, velocity of the air flow, etc.) were reproduced. To study the function of the 
cardiovascular systems the right and left sides of the heart, aorta, and pulmonary artery were 
catheterized. Pressure was measured by means of a Hingograf-81 electromanometer (Elema, Swe- 
den); the ECG was recorded in standard lead II on a 6NEK-401 instrument (East Germany). The 
cardiac output (CO), central blood volume, velocity of the blood flow between the right heart 
and ear, and the circulating blood volume (by a dye method) also were determined. The respi- 
ratory minute volume (~), quantity of absorbed oxygen, and respiration rate were studied 
at the same time. 

To determine the diffusion capacity of the lungs, the blood gases and 02 and CO2 concen- 
trations in the expired and alveolar air were studied. 
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All parameters were recorded in the initial state and every 60 min throughout the 6-h 
period of exposure. After a stay of 6 h in the climatic pressure chamber the animals were 
decapitated, the lung coefficient and dry residue of the lungs [5] were determined, and his- 
tological sections were prepared for diagnosis of the degree of pulmonary edema. A parallel 
study was made of the same Parameters in a group of (i0) intact rabbits for the control. 

EXPERIMENTAL RESULTS 

Comparison of some parameters of the hemodynamics and gas exchange showed that changes 
in the parameters studied during the ascent to a high altitude in the experimental group did 
not coincide with those in control animals. 

For instance, in a medium with lowered oxygen concentration the ventilation of the lungs 
was intensified in the control animals and the respiration rate was increased. At the same 
time the function of the cardiovascular system was strengthened, CO was increased, the pul- 
monary blood volume was gradually increased, and the pressure in the pulmonary vessels rose 
(Table i). 

By contrast, in animals with denervated carotid sinuses no significant enhancement of the 
function of the oxygen supply systems could be observed, and toward the end of their stay at 
a high altitude, they showed a tendency for the ventilation function of the lungsto be depressed. 
The same can also said about the parameters of the hemodynamics (Table 2). In this 
connection the impression is created that in the group of animals with denervated carotid 
bodies no appreciable adaptive reactions aimed at improving the oxygen supply to the body were 
present. 

It is an interesting fact that despite the marked increase in the intensity of gas ex- 
change and strengthening of the hemodynamics in animals of the control group, the oxygen sat- 
uration of their arterial blood did not exceed the corresponding level in rabbits of the ex- 
perimental group. This can pnobably be explained by a marked disturbance of correlation be- 
tween ventilation of the lungs and their perfusion when the gas exchange function of the lungs 
is exposed to high loads. 

Histological study of sections and determination of the dry residue of the lungs showed 
that I{AAPE developed in only two cases in the experimental group (17%), whereas in the intact 
series it was found in four of the ten animals (40%). These results indirectly confirm data 
in the literature showing that the lower frequency of HAAPE in the indigenous population can 
be partly explained by a decrease in functional activity of the carotid chemoreceptors. HAAPE 
is considered to be a disease of disadaptation, i.e., it is linked with exceeding of the usual 
limits of adaptive changes, so that an excessive increase in adaptive responses may provoke 
the development of pathological states [4]. Denervation of the carotid chemoreceptor node, 
a key component in the regulation of the gas composition of the blood, evidently reduces the 
flow of afferent impulses, with the result that both "disturbing" shifts in the pulmonary sys- 
tem which sometimes lead to the development of HAAPE do not arise. 
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