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Pa rame te r s  of ventilation and gas exchange, expansibility, elasticity,  the work of breathing 
in overcoming the elast ic res is tance  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 t rachea and lung. The detergent  causes considerable s t ructural  changes in the 
lungs, increases  the surface tension of lung extracts ,  reduces the expansibility of the lung 
t issue,  increases  its elast ici ty,  reduces the ventilation, and increases  the work of breathing 
in overcoming the elastic res is tance  of the lungs. 

Surfactants of the lungs part icipate in the mechanics  of respi ra t ion [2, 5] and are  used in the t r ea t -  
ment  of diseases in which the production of the surfaetant  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 pa ramete r s  of ventilation and gas exchange, 
the intrapleural  p r e s su re  (IPP), and the surface tension of lung extracts  (STLE). 

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

Experiments were car r ied  out on 37 unanesthetized rabbits;  an injection of the detergent Novost' (2% 
solution, 2.5 ml per  rabbit) was given into the t rachea  of 8 and into the Iung (by puncture of the chest wall) 
of 7 rabbits.  The external respi ra t ion ,  IPP,  and STLE were investigated in the control and experimental  
(24 h af ter  injection of cletergent) rabbi ts .  The external respi ra t ion  was studied spirographicalIy  at r e s t  
and after  induction o f  a right-sided art if icial  pneumothorax (20 mI/kg).  The IPP  was recorded kymographi-  
cally with the aid of a water  manometer .  Pa rame te r s  of the mechanics  of respirat ion - expansibility, 
e last ici ty,  and work in overcoming the elast ic  res is tance  [1] - were determined.  The STLE of the upper 
lobe of the left lung was investigated s t a l a g m o m e t r i c a l I y .  

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

The results  are  given in Table 1. In the control ,  pneumothorax led to an increase  in the IPP,  a de- 
c rease  in the pulmonary ventilation, a decrease  in the oxygen consumption, and an increase  in the work of 
breathing. The normal  IPP was res tored  af ter  2 h but the depth of respi ra t ion (DR) and its minute volume 
(MVR) remained low. The work of breathing increased.  Morphologically, a reas  of a telectasis  were found 
in the collapsed lung among a reas  of unchanged t issue.  

Int ra t racheal  injection of the detergent lowered the DR but the MVR remained unchanged because of 
an increase  in the rate of respirat ion.  The expansibility of the lungs was reduced. During loading by the 
pneumothorax the dynamics of the spirographie indices and the work of breathing were indistinguishable 
from the controI.  Unlike in the control ,  however,  the IPP  did not re turn to normal in 2 h. Morphologically, 
a reas  of a telectasis ,  emphysema,  and edema were found in the lung t issue.  The STLE was increased.  
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Afte r  injection of the detergent  into the lung the an ima l s '  breathing became  super f ic ia l ,  MVR and the 
expansibi l i ty  of the lungs were  reduced,  but the work of breathing was inc reased .  Loading led t o a  t empo-  
r a r y  i nc rea se  in DR and MVR followed by a dec rease  in the p a r a m e t e r s  of ventilation; the work of breathing 
was inc reased .  The I P P  was not r e s t o r e d  to normal  during the cour se  of the exper iment .  Morphological ly,  
changes of e m p h y s e m a  were  d i scovered ;  the a t e l ec t a s i s  became  l e s s  m a r k e d  than in the control .  The STLE 
was inc reased .  

The tes ts  thus showed that  the de tergent  p roduces  changes in the lungs (edema, emphysema ,  a te lec tas i s ) .  
The dec r ea se  in the content of sur fac tan t  in the lungs and in the expansibi l i ty  of the lung t i s sue  under  these 
conditions give r i s e  to changes in the venti lat ion p a r a m e t e r s  and to a compensa to ry  inc rease  in the work  
of breathing during loading .  

The i nc rea se  in STLE of the exper imen ta l  an imals  was evidently connected with the dec r ea se  in endog- 
enous sur fac tan ts  in the lungs.  The l a t t e r  could e i the r  be the r e su l t  of the ha rmfu l  act ion of exogenous 
sur fac tan t s  on the pu lmonary  epithelium o r  a manifes ta t ion  of the feedback pr inciple  implying the pa r t i c i pa -  
tion of regula tory  m e c h a n i s m s .  
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