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The composition and metabol ism of membrane phospholipids (PL) largely  depend on the type of cells and 
t i ssues  [3]. This conclusion follows par t icu lar ly  c lear ly  f rom a comparison of P L  metabol ism in l iver  and brain 
t i ssues .  Whereas in the brain intracel lular  PL metabolism is exclusively concerned with maintenance of s t r u c -  
tural  elements in cells of brain t issue itself, in the l iver PL metabol ism also includes an additional function 
specific for the liver, namely replenishment of the p lasma lipoprotein r e s e r v e s .  The resul ts  of numerous in-  
vestigations into the composition and metabol ism of PL in subcel lular  s t ruc tures  [4, 7-9] and in the l iver [5, 10, 
11, 13] suggests  that compar ison of the effect of cer ta in  pathogenic factors  on PL  metabol ism in subcellular  
par t ic les  of these t i ssues  is important .  

The aim of this investigation was to compare the content and intensity of metabol ism of PL in subcellular  
s t ruc tures  of ra t  lever and brain t issue and to compare the effects of hypoxic hypoxia, of different degrees  of 
severi ty ,  of these pa rame te r s .  

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

Exper iments  were car r ied  out on adult male Wis tar  albino ra ts ,  receiving an intraperi toneal  injection of 
[32p]orthophosphate in a dose of 0.2 GBq/kg  body weight. General hypoxia was created  by placing the rats  in a 
p ressu re  chamber under a p r e s su re  of 240 mm Hg (moderately severe  hypoxia) or 200 mm Hg or  lower, so that 
the mortal i ty  among the animals was about 50% (severe hypoxia). The ra ts  were placed in a p r e s s u r e  chamber 
immediately after  injection of the isotope. Exactly 2 h after this injection the control and hypoxic ra ts  were de-  
capitated and the cerebra l  hemispheres  removed,  washed carefully to remove  blood, and str ipped of membranes  
of the vascular  plexus. The l iver  was removed and perfused with cold physiological  saline.  All procedures  
were ca r r i ed  out on ice and as quickly as possible.  Subcellular fractionation of brain t issue followed the usual 
scheme [2, 14]. The homogenate, mic rosomes  (100,000g, 1 h), cytosol,  and mitochondria obtained by centr i fuga-  
tion of the unpurified mitochondrial  f ract ions in a sucrose  density gradient (53,700g, 2 h)were  investigated. 
Subcellular fraction of the l iver  t issue was car r ied  out by the method in [12]. All p rocedures  relating to ex-  
t rac t ion  of the lipids, washing to remove nonlipid impuri t ies ,  and determination of the content and metabol ism 
of PL  followed techniques descr ibed previously [1]. The measure  of intensity of phosphorus metabol ism of P L  
was the relat ive specific radioactivi ty (RSR), calculated as the ra t io  between specific radioact ivi ty (SR) of PL 
phosphorus and SR of inorganic phosphorus of the homogenate,  multiplied by 100. The PL  content was expressed 
in mic rograms  of PL  phosphorus / rag  protein.  The resul ts  were subjected to stat is t ical  analysis by the  S tudent -  
Fisher  method. The number of experiments in each variant  var ied f rom six to 24. 

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

Data on the content and intensity of metabolism of P L  phosphorus in the s t ruc tu res  studied under normal  
conditions are  given in Table 1. Brain t issue was r i che r  in PL than l iver t i ssue.  This was apparent both in the 
homogenate,  where t h e  P L / p r c t e i n  ra t io  was a lmost  3 t imes  higher in brain than in l iver  t i ssue ,  and at the  sub-  
cellular level, where this rat io was 2-4 t imes higher  for  brain  than for l iver .  Unlike the content of PL,  the inten- 
si ty of its metabol ism was higher in l iver t issue than in brain t issue,  by 2 to 4 t imes depending on the s t ruc ture  
studied. All these resul ts  are  in agreement  with data in the l i te ra ture .  
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T A B L E  1. Conten t  and RSR of P L  P h o s p h o r u s  
in  S u b c e l l u l a r  S t r u c t u r e s  of N o r m a l  R a t  B r a i n  
and L i v e r  (M • m) 

Tissue pre- Brain Liver 
paratinn ~g P/mgg ] ~g P/rag 

protein RSR RSR protein 

H o m o g e n a t e l  18 6'+'0 9 12,26-1"0,10 
Mlerosomes 12s'64-1'1 2 444-0 ,17  
Cytosol | 3,644-0~51 4118+0,34 
1,/fitochondri~ 15,84-0,83 4,284-0,42 

6 ,43 •  9 ,96•  
14 ,0 •  10,34-0,57 
0,924-4-0,05 10 ,4+0,46  
7,564-0,48 8 , 2 1 •  

I 00  

yo 

2~o mm Hg 

2 3 # 

< 200 mm Hg 

7 2 3 

F i g .  1. P L  conten t  (in % of con t ro l )  in  s u b -  
c e l l u l a r  f r a c t i o n s  of b r a i n  and l i v e r  t i s s u e s  of 
r a t s  w i th  h y p o x i c  h y p o x i a  of v a r i e d  s e v e r i t y .  
1) t t o m o g e n a t e ,  2) m i c r o s o m e s ,  3) c y t o s o l ,  4) 
m i t o c h o n d r i a .  U n s h a d e d  co lumns  - b r a i n  t i s -  
s u e ,  s h a d e d  co lumns  - l i v e r .  * P  < 0.05 c o m -  
p a r e d  with  c o n t r o l .  

In the liver the highest RSR of PL phosphorus was observed, incidentally, in the microsomes. This is in 
agreement with data in the literature [i0] and it confirms the fact that biosynthesis of cellular PL is located 
mainly in the endoplasmie reticulum, from which they are subsequently transported to other hepatocyte mem- 
branes. In brain tissue, the highest RSR was observed, not in the microsomes, but in mitoehondria. As we 
pointed out previously [7], this phenomenon can evidently be explained by the fact that the pool of PL in the endo- 
plasmic reticulum of brain tissue, synthesized to replace the membranes of the endoplasmie reticulum itself, 
has a lower RSR than the pool of PL which are later transported to other membrane structures through the cy- 
toplasm. 

Under normal conditions, therefore, brain and liver tissues differ in their PL content, the intensity of 
their PL metabolism, and the ratio between the rates of their metabolism in different subcellular fractions. 

Data showing the effect of two degrees of hypoxia on the PL content in homogenate and subcellular frac- 
tions of brain andliver tissues are given in Fig. i. They show that moderately severe hypoxia (240 mm Hg) 
does not affect the PL content in any of the fractions of these tissues tested. More severe hypoxia (<200 mm Hg) 
caused no statistically significant changes in the PL content in the liver structures studied. By contrast, this 
severe hypoxia caused a significant decrease in the PL content in homogenate (by 35~, microsomes (by 27~, 
and mitochondria (by 24%) from the brain. The decrease in the cytosol was not statistically significant, evi- 
dently because the values obtained for its PL content were very small and had considerable scatter. Data on 
the effect of hypoxia on RSR of PL phosphorus in the preparations studied show that moderately severe hypoxia 
caused virtually no change in the intensity of PL metabolism in liver tissue (Fig. 2). In brain tissue under these 
conditions a decrease in RSR was observed, and it was particularly marked in the homogenate and mitochondria. 
The intensity of PL metabolism in the liver showed a decrease only in the severer degree of hypoxia. 

Comparison of the effect of hypoxia on PL metabolism in brain and liver tissues thus showed that differ- 
ences in the sensitivity of these two tissues to hypoxia are manifested not only atthe homogenate level, as was 
shown previously [6], but also at the subcellular level. Moderately severe hypoxia (240 mm Hg), which reduced 
the intensity of brain PL metabolism, had no effect on either the content or the intensity of metabolism of PL 
in subcellular liver fractions. More severe hypoxia (<200 mm Hg) caused a significant fall in RSR of PL phos- 
phorus in the liver, but ~ithout any effect on the PL content in any of the subcellular fractions studied. Besides 
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Fig. 2. RSR of PL phosphorus (in % of control) in 
cellular fractions of brain and liver tissue of rats 
with hypoxic hypoxia of varied severity. Legend 
as to Fig. I. 

a d e c r e a s e  in RSR of PL,  a d e c r e a s e  in t h e i r  conteat  a l so  was obse rved  in b ra in  t i s s u e  in s eve re  hypoxia.  The 
view tha t  the b ra in  i s  more  s ens i t i ve  to  hypoxia than other  t i s s u e s  of the body and, in p a r t i c u l a r ,  than the l i ve r  
is  thus conf i rmed by the example  of PL  m e t a b o l i s m  in subce l lu l a r  s t r u c t u r e s .  
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