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To obtain a surfactant  f rom atelectatie lobes or segments of the lungs in dogs, a heart-lung 
preparat ion was isolated and the b roncho-vascu la r  bundle of the healthy lobes of the Iungs 
was ligated. The prepara t ion was placed in a closed vesse l  and during alternate compres -  
sion and decompress ion of the air  in the sys tem,  perfusion with physiological  saline was 
ca r r i ed  out through the inferior vena cava, the right heart ,  and the pulmonary vessels .  The 
perfusion fluid drained away through the aorta. The aort ic  end was then clamped, and the 
liquid flowing through the t rachea  was collected and dried. By the suggested method the 
surfactant  can be obtained in the same preparat ion both f rom healthy and f rom injured lobes 
of the lungs by consecutive ligation of the b roncho-vascu la r  bundles. 

The alveoli are lined with a thin monomolecular  film containing a surfactant  which plays an important 
role in the gas exchange, capi l lary permeabil i ty ,  and the biomechanics of the lungs [1, 8, 10, 12, 13]. A 
change in the activity of the surfactant  has been shown [2, 5, 11] to play an important  role in the pathogene- 
sis of atelectasis ,  pulmonary edema, the hyaline membrane syndrome in the newborn, and various other 
diseases  of the lungs. 

Several methods of obtaining the surfactant  and determining its activity have been suggested [3, 7, 9, 
14]. One such method [6] is s imilar  to that developed by the wri ter ,  but it has cer ta in  disadvantages. (It 
cannot give evidence of changes in surfactant  activity in segmental  or lobar lesions of the lungs; the extract  
obtained f rom the lungs is contaminated with blood cells.) The wr i t e r ' s  method of obtaining the surfactant  is 
f ree  f rom these disadvantages. 

Under thiopental anesthesia (which does not affect the film lining the alveoli [15]) thoracotomy was 
performed.  Clamps were applied to the inferior vena cava and the abdominal part  of the aor ta  close to the 
diaphragm; the remaining vesse ls  were iigated and divided. The t rachea  was separa ted  f rom the esophagus 

and divided at the level of the cr icoid  cart i lage.  The hear t -  

TABLE 1. Proper t ies  of Surfactant Ob- 
tained f rom Intact and Atelectatic Lobes 
of Dogs ' Lungs 

Source of sur- 
factant 

Number of 
investigations 

Coefficient of 
surface ten- 
sion ofsur- 
faetant from 
l ~ s  (in dynes/ 

Healthy lung lobes 

Atelectatic lung lobes 

10 

10 

16,8-4-0,75 

13,7• 
<0,05 

lung preparat ion was carefully removed f rom the chest. 

To obtain the surfactant  f rom the ateleetatic lobes or 
segments  of the lungs the b roncho-vascu la r  bundles of the 
healthy lobes were ligated (Fig. 1). Surfactant f rom the intact 
lobes of the lungs could be obtained by ligating the broncho-  
vascular  bundles of the pathologically changed lobes or seg-  
ments.  The heart-lung preparat ion was then placed in a glass 
vesse l  (Fig. 2) fitted with a rubber  stopper with four holes. 
One hole was used to connect the art if icial  respi ra t ion  appa- 
ra tus ,  a rubber  tube was passed through the second hole to a 
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Fig. 1 Fig. 2 

Fig. 1. Obtaining the surfactant  f rom an atelectatic lobe of the lung by ligation of the 
b roncho-vascu la r  bundle: 1) atelectatic lobe of the lung; 2) l igatures applied to the 
b roncho-vascu la r  bundles of the healthy lobes of the lungs. 

Fig. 2. Scheme of apparatus for obtaining surfactant  of the lungs uncontaminated with 
blood: 1) tube for connecting art i f icial  respi ra t ion apparatus;  2) tube connected to in- 
fe r io r  vena cava; 3) tube connected to aorta;  4) t racheal  tube; 5) vesse l  with physiolo- 
gical saline for del ivery into inferior vena cava; 6) vesse ls  for draining perfusionfluid 
mixed with blood. 

glass cannula in the inferior vena cava, and another tube through the third hole connected to a cannula in 
the aorta.  The t racheal  tube (preferably with an inflatable cuff) was passed through the fourth hole. The 
inferior  vena cava was connected to one vesse l  containing physiological saline and the aor ta  to the other. 

The hear t - lung prepara t ion was kept suspended in the glass vessel .  Sodium chloride solution (0.9%) 
entered the vessel  at the rate of 50-90 drops per minute depending on the size of the hear t - lung preparation.  
The ar t i f ic ial  resp i ra t ion  apparatus was connected at the same t ime, to produce alternate expansion and 
contract ion of the lungs. After p re l iminary  r insing of the hear t - lung prepara t ion until fluid uncontaminated 
with blood appeared,  the tube connected to the aor ta  was clamped. F r o m  10 to 15 rain later  fluid began to 
flow f rom the t racheotomy tube and this was collected, dried to a powder, and then diluted to the required 
concentration. 

The activity of the surfactant  was determined by Rebinder 's  method [4] at 37~ The results  of the 
investigation are given in Table 1. 

The suggested method can thus be used to obtain a sur face-ac t ive  substance f rom atelectatic lobes or 
segments  of the lungs uncontaminated with blood. When this method is used it is unnecessary  to set up con- 
t ro l  exper iments ,  for the surfactant  can be obtained f rom the healthy and atelectatic lobes of the lungs s im-  
ply by ligating the b roncho-vascu la r  bundles consecutively in the same hear t - lung  preparat ion.  

L I T E R A T U R E  C I T E D  

1. F . A .  Andreev, in: Hypoxia [in Russian], Kiev (1949), p. 69. 
2. M.V.  Barinova, t~ksperim. Khir.,  No. 1, 78 (1972). 
3. L .N.  Ochelenko and V. A. Shakhotin, Pat. Fiziol . ,  No. 4, 30 (1969). 

731 



4. P.A.  Rebinder, Zh. ]~ksperim. Biol., 4, No. 14, 939 (1927). 
5. N.G. Trinyak, B. A. Pakhmurnyi, and A. D. Yukhimets, in: The Use of Hyperbaric Oxygen [in Rus- 

sian], Moscow (1971), p. 244. 
6. S. Bondurant and D. A. Miller, J. Appl. Physiol., 1_!7, 167 (1962). 
7. R. Witton, B. J. Velasguer, and A. B. Dubois, J. Appl. Physiol., 2_~2,372 (1967). 
8. J .A.  Clements, Physiologist, 5, No. 1, 11 (1962). 
9. Kumode Yukiko, Acta Paediat. Jap., 7.~2, 321 (1968). 

10. R .E .  Pattle, Nature, 175, 1126 (1955). 
11. R.E.  Pattle, Physiol. Rev., 4..~5, 48 (1965)o 
12. R.E.  Pattle, Arch. Environm. Health, 1_.~4, 70 (1967). 
13. A. Policard and C. A. Beau, The Submicroscopic Structures of Cells and Tissues under Normaland 

Pathological Conditions [Russian translation], Moscow (1962), p. 329. 
14. W. Slavkovis, L~ E. Wingo, R. G. Ellison, et al., J. Appl. Physiol., 2..~4,510 (1968). 
15. D. Jamieson and H. A, S. Brenk, Austral. J. Exp. Biol. Med. Sci., 4_.~2,483 (1964). 

732 


