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form. This mode of alteration of the oxygen capacity
of the blood has not been studied sufficiently.

Together with the main mechanism underlying the
gas homeostasis of the organism, a mediated (through
the blood) influence of a magnetic field due to changes
in the rheological properties of the blood and neurohumoral
factors {9,10] is not excluded.

It may be assumed that such a complex influence
of several factors accompanying the extracorporeal
“magnitizing” of the blood lies at the basis of the effect
of a prolonged period of mortal hypoxia endurance.
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Obstructive therapy of breathing mechanism disturbances
constitutes the essence of the modern notion of obstructive
syndrome pathogenesis. At the basis of this theory lies

TABLE 1. Breathing Mechanism Indicators in Life, 60 min after Cessation of

Respiration and inthe Donders Bell (M+m}

the Donders paradigm of the view on the breathing

mechanism, in which the lungs are considered as a
passive elastic body, whose mechanical movements
are conditioned by the influence of forces
exerted by the thorax and diaphragm [4].
Clinical and experimental investigations of the

Indicator in life in the box | in the bell breathing mechanism hgve revealed a number
(n=14) (n=8) {n=7) of paradoxical observations which do not fit .

MVR, liters/min 0,94+0,17 0,90£0,16 1,0%0,2 into the paradigm and thus invite a critical
TRA,  kg-em/min 3,8£0,% 5,421,3 12,0428 attitude toward it [3]. One of these consists in
SRA,  kg-cm/min 4,04%0,29 5,61%0,52 11,23%0,99* the fact that under the conditions of the
Ael, kg-cm/min 1,9240,26 3,400,96 4,8421,02* Donders experiment an increase in hysteresis
Wel/TRA, % 50,5£13,9 62,6%18,3 39,9£20,0 occurs and lung elasticity is reduced [1]. The
NRA, kg-em/min 2,92£0,47 4,120,582 10,842,7* paradoxical phenomena in the breathing
NRAin, kg-cm/min 1,7640,42 1,6340,38 4,591,55" mechanism have been studied from.the
NRAex, kg-cm/min 1,0540,12 2,15£0,73 3,49%0,87* standpoint of the lung_ mecham'cgl activity
NRAGC! 0.1240,05 0,8240,33" 2.7240,60° theory [2]. The insufficiently studied role of
Séyn, m/em water 5,0£0,6 38407 37410 the pleural cavity in the transmission of

Note. Asterisk - the values are given with p<0.05 in comparison to the firstindication

during the vital period.

mechanical force to the lung surface remains
a problem.
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The purpose of the present study was to compare
the main indications of the breathing mechanism in an
acute vital experiment, after death under the conditions
of preservation of thoracic-pulmonary system integrity,
and also under the conditions of lung ventilation in a
Donders bell, when the integrity of the thoracic-
pulmonary system is destroyed.

MATERIAL AND METHODS

The breathing mechanism was studied under
intravenous thiopental anesthesia in 14 rabbits (3 -
3.5 kg). The trachea was connected to a miniature
spirograph with the aid of a cannula. The transpulmonary
pressure (pressure difference between esophagus and
trachea) was measured by a standard PDP-1000 MD
electromanometer. The simultaneous registration of
respiratory fluctuations of Ilung volume (spirograms) and
of the transpulmonary pressure was conducted on a
multichannel recorder. At the same time in 6 animals
the transpulmonary pressure was registered by the
difference between pressure in the pleural cavity and
trachea. The results of measurements using the methods
of intraesophageal probing and intrapleural pressure
determination were on the average the same. Preference
was given to the method of intraesophageal probing as
being more stable and not disturbing the integrity of
the thoracic-pulmonary system.

The arrest of spontaneous breathing and heart
activity was caused by a toxic dose of anesthetic injected
intravenously. The animal’s body was then placed in a
special hermetic box. The system of measurement of the
transpulmonary pressure and respiratory volume remained
the previous one, but was performed via rigid tubes
passed through sleeves in the walls of the box.

To the box bellows were connected, whose
movements rarefied pressure in the cabin, imitating
inhalation. By the reverse movement of the bellows
pressure in the cabin rose, promoting exhalation. The
frequency and intensity of respiration were held in the
range close to the values in life. The investigations
were carried out immediately after the moment of
death and 30 and 60 min later. The lungs were
removed from the thorax and placed in the Donders
bell. Now the transpulmonary pressure was registered
as the difference between the pressure in the bell and
in the trachea. The spirogram was recorded in the
previous way. “Breathing” fluctuations of lung volume
were produced by the same mechanisms connected to
the Donders bell. Respiratory loops were plotted and
minute volume of respiration (MVR), total respiratory
activity (TRA), specific respiratory activity (SRA),
elastic fraction of respiratory activity (A,), percentage
of A, to TRA, total nonelastic fraction of respiratory
activity in the inhalation (NRA,), in the exhalation

(NRA,), the part of respiratory loop corresponding to
the activity of active inhalation (NRA ) and the
dynamic elasticity of the lungs (S dyn). Statistical
treatment of the experimental results was performed
by the differential method.

RESULTS

In the animal study under three compared conditions
MVR was on the average the same, so the comparison
of breathing mechanism indicators was justified (see
Table 1). Breathing mechanism indicators obtained
immediately after the cessation of respiration and 30
and 60 min later, were on the average the same. So the
indications obtained 60 min later were taken for
comparison. One feature of the results consisted in
significant variations of the breathing mechanism
indicators, and therefore the tremnds of changes in a
mumber of indications were not confirmed statistically.
Nevertheless, SRA 60 min after the cessation of respiration
and heart beat increased significantly and even more
significantly during lung ventilation in the Donders bell.
NRA , changed in the same way.

The majority of breathing mechanism indicators in
the Donders experiment increased highly significantly.
This confinmed earlier-obtained data [1}], although the
S. decrease was not reliable on the average. Nevertheless
S am did not increase, as was to be expected given the
accepted views on the breathing mechanisms. The
results of the research confirmed that the Donders
mode] of the Iungs is incorrect for the consideration of
the mechanical aspects of lung ventilation. Breathing
mechanism indicators obtained immediately after death
and measured under conditions of thoracic-pulmonary
system preservation were closer to the values during life.
Thus, the thoracic-pulmonary system preservation of
the integrity of the pleura promoted a decrease in work
expenditures for overcoming the mechanical resistance
of the Iungs.
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