EFFECT OF INJECTION OF SYNTHETIC DETERGENT
INTO THE TRACHEA AND LUNG ON BASIC PULMONARY
FUNCTIONS AND SURFACE TENSION OF LUNG EXTRACTS
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Parameters of ventilation and gas exchange, expansibility, elasticity, the work of breathing
in overcoming the elastic resistance of the lungs, and the surface tension of lung extracts
were studied in control rabbits and in animals receiving injections of a synthetic detergent
into the trachea and Iung. The detergent causes considerable structural changes in the
lungs, increases the surface tension of lung extracts, reduces the expansibility of the lung
tissue, increases its elasticity, reduces the ventilation, and increases the work of breathing
in overcoming the elastic resistance of the lungs.

Surfactants of the lungs participate in the mechanics of respiration [2, 5] and are used in the treat-
ment of diseases in which the production of the surfactant is disturbed [3, 4]. Meanwhile the surfactants
used in industry or in everyday life may have undesirable effects on the body.

The effect of a synthetic detergent was studied on the parameters of ventilation and gas exchange,
the intrapleural pressure (IPP), and the surface tension of lung extracts (STLE),

EXPERIMENTAL METHOD

Experiments were carried out on 37 unanesthetized rabbits; an injection of the detergent Novost' (2%
solution, 2.5 ml per rabbit) was given into the trachea of 8 and into the Iung (by puncture of the chest wall)
of 7 rabbits. The external respiration, IPP, and STLE were investigated in the control and experimental
(24 h after injection of detergent) rabbits. The external respiration was studied spirographically at rest
and after induction of'a right-sided artificial pneumothorax (20 ml/kg). The IPP was recorded kymographi-~
cally with the aid of a water manometer. Parameters of the mechanics of respiration — expansibility, "
elasticity, and work in overcoming the elastic resistance [1] ~ were determined. The STLE of the upper
lobe of the left lung was investigated stalagmometricaily,.

EXPERIMENTAL RESULTS

The results are given in Table 1. In thecontrol, pneumothorax led to an increase in the IPP, a de-
crease in the pulmonary ventilation, a decrease in the oxygen consumption, and an increase in the work of
breathing. The normal IPP was restored after 2 h but the depth of respiration {DR) and its minute volume
(MVR) remained low. The work of breathing increased. Morphologically, areas of atelectasis were found
in the collapsed lung among areas of unchanged tissue.

Intratracheal injection of the detergent lowered the DR but the MVR remained unchanged because of
an increase in the rate of respiration. The expansibility of the lungs was reduced, During loading by the
pneumothorax the dynamics of the spirographic indices and the work of breathing were indistinguishable
from the control. Unlike in the control, however, the IPP did not return to normal in 2 h. Morphologically,
areas of atelectasis, emphysema, and edema were found in the lung tissue. The STLE was increased.
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After injection of the detergent into the lung the animals' breathing became superficial, MVR and the
expansibility of the lungs were reduced, but the work of breathing was increased. Loading led to a tempo-
rary increase in DR and MVR followed by a decrease in the parameters of ventilation; the work of breathing
was increased. The IPP was not restored to normal during the course of the experiment, Morphologically,
changes of emphysema were discovered; the atelectasis became less marked than in the control, The STLE
was increased, ' '

The tests thus showed that the detergent produces changes in the lungs (edema, emphysema, atelectasis).
The decrease in the content of surfactant in the lungs and in the expansibility of the lung tissue under these
conditions give rise to changes in the ventilation parameters and fo a compensatory increase in the work
of breathing during loading.

The increase in STLE of the experimental animals was evidently connected with the decrease in endog-
enous surfactants in the lungs. The latter could either be the result of the harmful action of exogenous
surfactants on the pulmonary epithelium or a manifestation of the feedback principle implying the participa-
tion of regulatory mechanisms.
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