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M. Kh. Voinova UDC 621.215.3.612.351015.14-06:612.397 

The impor t ance  of the lungs in l ipid me tabo l i sm is  that when an exces s  of fat en te r s  through the 
tho rac i c  ducts,  pa r t  of it is  r e t a ined  in th is  organ as a r e s u l t  of the l ipopexic  function of the lung [1, 3, 8]. 
The lung thus p lays  the r o l e  of a "sponge" or  buffer ,  r egu la t ing  the a r r i v a l  of l ip ids  into the a r t e r i a l b l o o d  
[2]. P a r t i a l  hyd ro lys i s  of the neu t ra l  fat r e t a ined  in the lungs takes  p lace  in these  organs ,  with the l i b e r a -  
tion of h igher  fat ty ac ids  [1, 2, 6, 71. 

The l ipolyt ic  function of the lung is evident ly  a s s oc i a t e d  with the ac t iv i ty  of l ipopro te in  l i pase  [61 
and its cofae tor  hepar in ,  the content of which in the lung is  f a i r l y  high. 

Bes ides  the lungs,  the l ive r  a l so  p e r f o r m s  a l ipopexic  function, but th is  is  exhibi ted in r e l a t i on  to 
the ehy lomie rons  and the h igher  f r ee  nones t e r i f i ed  fatty acids  (NEFA), c i r cu la t ing  in the a r t e r i a l  blood [51. 
In these  c i r c u m s t a n c e s  the r e s y n t h e s i s  of t r i g l y e e r i d e s  f rom MEFA and format ion  of complexes  between 
these  subs tances  and pro te ins ,  with the fo rmat ion  of f l - l i popro te ins ,  take p lace  in the l i ve r .  No l i pop ro -  
te in  l i pase  is p r e s e n t  in the l i ve r .  To examine  the r e l a t i onsh ips  between the lungs and l i ve r  during the 
development  of a l imen t a ry  l ipemia ,  e x p e r i m e n t s  were  c a r r i e d  out on r a t s  r ece iv ing  a s ingle  fat load, a f te r  
which the content of l ip ids  and the l ipotyt ic  ac t iv i ty  in the l i ve r  and lungs we re  inves t iga ted  at i n t e rva l s  
of 5 a n d l S h .  

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

Expe r imen t s  we re  c a r r i e d  out on albino r a t s  weighing 250-300 g. Some an imals  were  loaded with 
sunflower oil,  o the r s  with m a r g a r i n e  in a dose of 1 g/100 g body weight.  The r a t s  were  decap i t a t ed  5 h 
and 18 h af te r  loading, depending on the s e r i e s  of e xpe r i m e n t s .  The content of total  l ip ids  in a powder  of 
the l i v e r  and lungs, d r i ed  to constant  weight,  was inves t iga ted  by ex t rac t ion  with d ich loroe thane  in a Soxhlet 
appara tus .  

The l ipolyt ic  ac t iv i ty  was d e t e r m i n e d  f rom the i n c r e a s e  in the concentra t ion  of f r ee  fat ty acids  af ter  
incubation of minced l i ve r  and lung t i s s u e  (100 rag) for  150 rain at 37 ~ in 3 ml of a 4% solut ion of albumin 
in K r e b s - H i n g e r  phosphate  buffer  (pH 7.4; au to l ipo lys i s ) ;  the e s t e ro ly t i c  ac t iv i ty  was d e t e r m i n e d  f rom the 
i n c r e a s e  in the concent ra t ion  of NEFA dur ing incubation of lung a n d l i v e r  t i s sue  (100 mg) in the s ame  con-  
di t ions,  using as subs t r a t e  a 2.5% solut ion of Tween-60 (the s t e a r i c  e s t e r  of po lysorb i to l )  in an ammonia  
buffer with 0.01 M CaC12 (pH 7.4). The concent ra t ion  of ketone bodies  in the blood was d e t e r m i n e d  by 
Na te l son ' s  method [4]. 

EXPERIMENTAL RESULTS 

As the results given in the table show, 5 h after loading both with sunflower oil and with margarine, 
the content of total lipids in the lungs increased while their content in the liver remained unchanged. The 
increase in lipolytic activity of the lungs, determined relative to the autolipolytic index and the substrate 
Tween-60, followed a parallel course. In the liver, autolipolysis remained unchanged, while the esterolytic 
activity (as Tween-60) increased. The content of ketone bodies in these circumstances increased after loading. 

No changes in the investigated indices could be found in either the liver or the lungs 18 h after loading. 

However, after fat loading, the lipopexic function of the lung is the most prominent feature; it was 
easily manifested in relation to triglycerides containing unsaturated fatty acids (sunflower oil) and in re- 
lation to triglycerides containing hydrogenated fatty acids (margarine). A parallel increase was observed 
in the lipolytic activity in the lung, i.e., lipodieresis developed. 
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The liver is more passive to fat loading: its lipid content was not increased and its antolipolysis 
was unchanged, and only its esterolytic activity was increased. The increase in ketone bodies observed 
in these circm~stances may be associated with activation of the oxidation of the fatty acids set free in the 
liver as a result of its increased esterolytic activity. 
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Al l  a b b r e v i a t i o n s  of p e r i o d i c a l s  in the  a b o v e  b i b l i o g r a p h y  are  l e t t e r - b y - l e t t e r  t r a n s l i t e r a -  

t i o n s  of the a b b r e v i a t i o n s  as  g i v e n  in the o r i g i n a l  R u s s i a n  j o u r n a l ,  Same or a l l  o f  th is  per i -  

od ica l  l i t e ra ture  m a y  w e l l  be  a v a i l a b l e  in E n g l i s h  t rans la t ion .  A c o m p l e t e  l i s t  of the  c o v e r - t o -  

cove r  E n g l i s h  t r a n s l a t i o n s  a p p e a r s  a t  the back  of the  f i r s t  i s s u e  of t h i s  year .  
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