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In order to characterize the adaptive potentials of an organism that has undergone a pneumonectomy, it is of 
essential h'nportance to study the reaction of its eardio-vascular system to hypoxia. In this work, we studied the ef- 
fect of hypoxia (experiments in a barometric chamber) on rabbits at 10-26 months after a left sided pneumoneetomy 
(27 trials vn 19 rabbits) and on 1'/control rabbits. 

EXPERIMENTAL METHOD AND RESULTS 
Reduction of the atmospheric pressure was carried out at a rate corresponding to an "altitude rise" of 1 km per 

3 minutes, and then the Pressure was maintained at the given level for 2-2 �89 minutes. Recordings were made of the 
electrocardiogram, and (in the majority of cases), synchronously, of the respiratory movements, both before and dur- 
ing the experiment for each kilometer of "altitude." 
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Fig. 1. Dynamics of the changes In tile cardiac conuactlon frequency In 
animals with one lung, and In control anhnals, during reduction in the 
atmospheric pressure. 1) Absence of changes (ranging within the limits of 

2% of the rhythm at tile beglrming of the Individual experiment); 2) 
acceleration'of the rhythm; 3) slowing of the rhythm; 4) markedly significant 
(more than by ~ 10%) shifts In the rhythm from the original level, llelght 
of the columns Indicates the percent of experiments against their total number, 
tile latter being taken for each "altitude" as lO0~re, 
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In many cases, at a "height" of 6-8 km the pneumonectomtzed rabbiu showed more intense, irregular, respi- 
ratory movements and backward motions of the head. It gave the impression that the act of respiration was a heavy 
physical s~crain for the animal  In the comrol animals, manifest belaboring and suaining of the respiration was more 
often observed at an "altitude" of 9-10 kin. Change in the frequency of the cardiac contraetiom was regarded as one 
of the numerical criteria for appraising the circulatory reaction to hypoxia [1.3.  4. 6~ et a l l .  A search of the liter- 
ature failed to disclose any description of the type of reaction of the cardio-vascular system in animals with one lung 
to lowering of the atmospheric pressure. 

Fig. 2, Electrocardiograms and respiratory tracings for file experimental rabbits. 
Rabbit No. 54 (at 14 months after the operation) prior to the trial (a) and at a "heighf' 
of 6 km Co); rabbit No, fi6 (at 15 months after the operation) prior to the uial (c) and 
at a "height" of G km (d); rabbit No. 163 (at 10�89 months after the operation) prior 
to the trial (e) and at a "hcight" of 10 km (0. 

In the pneumoncctomlzcd animals, a small acccleratlon of the cardiac rhythm was observcd at a "hcight" of 
1-2 km morcoftcn than in thecontrols (Fig. 1). llowcvcr, at an "altitude" of 6 kin, the number of animals in which 
an accclcration ill thc rhythm was still observed decreased sharply. At a "height" of 6-7 kin. a slowing of the rhythm 
occurred in the ovcrwhclming majority of rabbits, and at a "hcight" of 9-10 kin. the slowed rhythm was obscrvcd in 
all the ~nimals. In thc maiority of cxpcrimcnu, an accclcration in the cardiac rhythm was obscrved in the control 
group at a height of 5-9 kin. However, at 6 km a numbcr of the subjccu showcd a change from the accelerated 
rhythm to a slowcd one, lust as in tile experimental group. Ncvcrthclcss. cvcn at a height of 9 kin, many of these 
animals still did not manifcst a slowcd rhythm. 

It must be added that in the cxpcrimcnta[ animals, bccame of a major disturbance in the cardiac rhythm and 
a poor gcncral state, the "altitude rise" was discontiJ~ucd at a "hcight" of 6 km (2 trials), 7 k m (  2 trials), 8 km (5 
ttlals), and 9 km (8 trials). For the same reason, the "altltudc rise" for the conuol group of cxpcdmenu was stopped 
at a "hclght" of 8 km for 3 of the rabbits, and at 9 km for one. In the majority of cases involving the pneumonec- 
tomize~l animals, slowing of the cardiac rhythm was associatcd with a manifcst sinus arfnythmia which was not related 
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to the respiratory movemenu (Fig. f~f). The arthyth:nia was probably functional in character: elevation of the pres- 
sure in the barometric chamber led to rapid normalization of the rhythm, In the animals of the control group, the 
arrhythmia was observed relatively rarely, at a great height (8-10 kin), and was less apparent. 

In the experimental group, changes in the electrocardiogram waves were seen in some of the uials, manifested 
by lowering of the voltage of the R wave, displacement of the RS - T segment level, and changes in the height and 
direction of the T wave (see Fig. 2). In 7 of the trials, we noted a shift in the mean electrical axis of the QRS com- 
plex (in 6 of these, it was displaced to the right). In the control, a shift in the axis was observed in 2 of the trials 
(displaced to the left). 

In addition to the aforementioned facts, it was noted that in some of the pneumoncctomized animals the changes 
in cardiac activity differed very little from the reaction observed in the controls, which indicated that there were 
still very siLgnificant reserve capacities in some of the experimental animals. 

The data presented, and the results of other laboratory investigations (N. N. Gofer and co-workers [2,5]) show 
that for a long time the experimental animals retain, within certain limits, the compensatory state for the disrupted 
functions ~aat is arrived at after the operation. However, the capacities of the cardiovascular system in adaptation 
of the organism to stress conditions markedly decreases, in the majority of cases, at remote periods after the opera- 
tion. With lowering of the atmospheric pressure, acceleration of the cardiac rhythm is replaced relatively quickly 
by slowing, complicated by other disturbances in cardiac activity. The time interval for appearance of the adaptive 
reactions decreases. 

SUMMARY 
Changes of the circulation reaction in conditions of hypoxia were investigated in experiments on pneumonecto- 

mized rabbits. The cardiac rhythm was seen to reduce with declirdng atmospheric pressure (at the altitude of 9-10 
kin) in conjunction with a marked sinus arthythmia. ECG exhibits a reduction of the R wave voltage, displacement 
of the RS -- T segment level, the change of fi~e value and direction of the T wave. 

Experiments carried out demonstrated that experimental animals retain fine state of compensation of disturbed 
function (to a certain limit). However, the ability of the cardiovascular system to adapt itself to difficult conditions 
at remote periods after the operation shows a marked ~eduction in most of the eases. Thus, with the reduction of the 
atmospheric pressure, increased rhythm is relatively soon replaced by its diminution, complicated by other distur- 
bances of the cardiac activity. 
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