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In a study of the metabol ic  intensity of the phosphate groups of the phospholipids of the rat cerebrum under 
conditions of oxygen starvation of the organism, induced by a lowering of the barometr ic  pressure, different sensi- 
t ivi t ies  of individual  fractions of the phospholipids of brain tissue to different degrees of oxygen insufficiency was 

detected [2]. 

It was hypothesized that the different sensitivity of the individual  fractions of the rat  brain tissue phospholipids 

to conditions of oxygen starvation of the organism is due to the different sensitivity to hypoxia of enzyme systems 

ca ta lyz ing  individual  reactions of the phospholipid biosynthesis. 

The purpose of this work was to study the turnover of individual  fractions of the rat brain phospholipids during 

hypoxia and in the first hours after severe hypoxia. 

P R O C E D U R E  

The work was conducted on adult  white male  rats of the Wistar l ine,  weight 180-240 g. The rat (two to three 

animals  at a t ime)  was placed in a pressure chamber,  and in a period of 20-28 rain, with brief stoppages, the pres- 
sure in it  was lowered to 200-180 mm Hg, which corresponded to an at t i tude of 10,000-11,000 meters above sea 
level;  the rats were kept in the pressure chamber  for 110 rain. The animals  received subcutaneous injections of 
radioact ive  phosphate in a dose of 5 microcur ies /g  direct ly  before p lacement  in the pressure chamber  and i m m e -  
dia te ly  or 2, 4, or 6 h after cessation of the influence.  The animals  were k i l led  120 rain after the inject ion of the 
isotope. Thus, the intensity of the turnover of phosphate groups of the phospholipids was determined during stay in 
the pressure chamber  and during periods of 0-2,  2-4,  4-6,  and 6-8 h after the state of hypoxia. The phospholipids 
were fract ionated by the method of adsorption chromatography on a si l ica gel column [1], which we modif ied  for 
the anatysis of smal l  amount of tissue and for series exper imenta l  investigations. Using this method, the phospholi-  

pids of the rat cerebrum were separated into five fractions: I) phosphatide acids and polyglycerophosphatides;  
II) amino-phospholipids,  mixture of phosphatidyl e thanolamines and phosphatidylserines; III) phosphoinositides; 
IV) lecithins (phosphatidylcholines); V) sphingomyelins.  In each fraction we determined the phosphorus content in 
mi l l igrams per g of moist tissue and its specific radioact iv i ty .  The rate of renewal of the phosphate groups of in-  
dividual  fractions was judged by the re la t ive  specific radioact iv i ty ,  which represented the percent  ratio of the spec-  
ific radioact iv i ty  of the phosphorus of each fraction to the specific radioact iv i ty  of the inorganic phosphorus of brain 

tissue. 

R E S U L T S  

The data obtained are presented in the table .  

As can be seen from the table ,  a 2 h stay of the rats in the pressure chamber at a pressure of 180-200 rmn Hg 
gave rise to a distinct,  s ta t is t ical ly  re l iab le  (P < 0.001) decrease in the re la t ive  specific radioact iv i t ies  of a l l  the 

invest igated fractions, but its degree differed for different fractions, just as in the previous experiments  [2]. The 
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re la t ive  specific radioact iv i ty  of the fraction of phosphatized acids and polyglycerophosphatides was least  reduced 
(by 2?.8%), that  of the fractions of aminophospholipids and sphingomyelins to a greater degree (by 32.2 and 34.2%, 
respect ively) ,  and the max imum decrease was observed in the fractions of phosphoinositides (by 41.7%) and phos- 
phat idylchol ines  (by 48.1~ 

The dynamics of the post-hypoxic restoration of the intensity of the turnover of individual  fractions, as can be 
seen from the table,  also was found to differ. In the first 2 h after cessation of the influence,  the re la t ive  specific 
radioact iv i ty  of fractions I, Ii  (aminophospholipids),  and III increased; moreover,  in fraction II i t  ahnost  reached 
the level  of the control,  while in fractions IV and V it  remained prac t ica l ly  at  the same low level  as during hypoxia.  
The re la t ive  specific radioact ivi t ies  of a l l  the fractions of phospholipids did not reach the control values during this 
period; the difference is s ta t is t ical ly  re l iable  in a l l  fractions with the exception of fraction II, in which the differ-  
ence from the control l ies at the l imi t  of re l iab i l i ty  (P = 0.05). During the subsequent period of post-hypoxia  (2-4 h), 
there was a restoration of the re la t ive  specific radioact iv i ty  of a l l  the fractions to the control values,  while in frac-  

tion II it  even somewhat exceeded the level  of the control (P < 0.02). During the period from 4-6 h, the r ad ioac -  
t ivi ty of fraction II continued to rise, exceeding the control level  by 2?% (P < 0.001) and decreased to normal  value 
only during the period of 6-8 h after hypoxia.  Against a background of a max imum increase in the re la t ive  specific 
radioact iv i ty  of fraction II during the period from 4-8 h, in fraction tV a tendency toward an excess over the control 
values was detected,  main ta ined  during the subsequent period 8-8h, when the radioact iv i ty  of fraction II was 
normal ized.  The re la t ive  specific radioact iv i ty  of fraction V in the period from 6-8 h after hypoxia increased grad-  
ual ly,  exceeding the level  of the control. In fractions I and III i t  was a l ready normal ized  2-4 h after hypoxia,  and 
in the subsequent periods did not differ s ignif icantly from the control values.  

Thus, a study of the post-hypoxic restoration of the turnover of individual  fractions of the rat  brain tissue per-  
mitred the establishment of an early and rapid restoration of the intensity of the turnover of fraction II, followed by 
an increase in the rate of renewal of the phosphate group of this fraction above the control  values and a de layed 
restoration of the re la t ive  specific radioact ivi ty  of fraction IV and V. 

It may be that the pecul iar i t ies  of the dynamics of restoration of the intensity of turnover of individual  phos- 
pholipid fractions, established in our experiments,  ref lect  to some degree the pecul iar i t ies  of the biosynthesis of 
these fractions during the post-hypoxic  period. It may be assurned that the early normal iza t ion  and subsequent in-  
c rease  in the intensity of turnover of fraction II are due to the increasing role of aminophosphatides in the biosyn- 
thesis of chol ine-conta in ing  phospholipids, in part icular ,  phosphatidyleholines,  under post-hypoxie conditions. A 
number of investigations [4-8, 11, 14] in vitro and in vivo have shown that the reactions of intereonversion of serine 
and e thanolamine,  followed by methyla t ion of e thanolamine to choline,  occur in the an imal  organism not at  the 
level  of the free bases, but only after the incorporation of these bases into the corresponding phospholipids. It has 
been established that  this pathway of phosphatidylcholine biosynthesis does not require the presence of specific co -  

factors (cyt idine uucleotides) and energy sources (ATP) and is especia l ly  important  for those organisms which are 
capable  of endogenous synthesis of choline (such organisms, in which the predominant  synthesis of free chol ine and 
chol ine-conta in ing  systems proceeds by stepwise methyla t ion  of phosphat idylethanolamines to phosphatidyl eholines 
include rats, in particular)  [9, 13]. Consequently, it  may be assumed that during post-hypoxia ,  when the class ical  
pathway of biosynthesis of chol ine-conta in ing  phospholipids in brain tissue is hindered as a result of a def ic iency of 
high-energy compounds under these conditions [3, 10, 12], the reactions of methyla t ion  of aminophosphatides to 
leci thin take on v i ta l  importance.  It may be that  under post-hypoxic  conditions the restoration of the intensity of 
the turnover of individual  phospholipid fractions takes the pathway of primary energy supply of the restoration of 
the turnover of the aminophosphatide fraction, followed by ut i l iza t ion of the ma te r i a l  of this fraction for phospha- 

t idylchol ine biosynthesis. 
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