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The velocity of incorporation of radioactive phosphate into individual phospholipid fractions (phos- 
phatidic acids +polyglycerophosphatides, aminophospholipids, phosphoinositides, phosphatidylcholines, and 
sphyngomelins) of the cerebral hemispheres was investigated in adrenalectomized rats and rats undergoing 
the mock operation in anoxia. Metabolism of the investigated phospholipid fractions was depressed to a 
greater degree in the adrenalectomized animals than in those undergoing the mock operation, but practically 
equally for each fraction. 

A study of the effect  of a d r e n a l e c t o m y  on the in tens i ty  of me tabo l i sm  of the total  phosphol ipid (PL) 
f r ac t ion  of the c e r e b r a l  h e m i s p h e r e s  of r a t s  with no rma l  and reduced oxygen concent ra t ions  in the in sp i r ed  
a i r  showed that  r e s i s t a n c e  to anoxia  is  d e c r e a s e d  in a d r e n a l e c t o m i z e d  r a t s ,  and this is  accompanied  by a 
m o r e  m a r k e d  d e c r e a s e  in the in tens i ty  of PL  m e t a b o l i s m  in the b ra in  compared  with an imals  of the control  
group. These  d i f fe rences  in the r e s p o n s e  of no rma l  and a d r e n a l e c t o m i z e d  an ima l s  to anoxia were  absent  if 
the l a t t e r  an ima l s  r e c e i v e d  hyd roco r t i sone ,  and it was t he re fo re  concluded that these  changes were  due to 
the absence  or  reduced  content  of a d r e n o c o r t i c a l  hormones  in the body. At a normal  a t m o s p h e r i c  p r e s s u r e  
the in tens i ty  of m e t a b o l i s m  of the to ta l  P L  of the b ra in  did not d i f fer  e s s e n t i a l l y  in the an ima l s  of the con-  
t ro l  and expe r imen t a l  groups .  

The object  of the p r e s e n t  inves t iga t ion  was to study the metabo l i c  r e s p o n s e  of d i f ferent  PL  f rac t ions  
to anoxia and the effect  of a sha rp  d e c r e a s e  in the c o r t i c o s t e r o i d  content in the body on it.  

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

E x p e r i m e n t s  were  c a r r i e d  out on adult  male  W i s t a r  albino r a t s  weighing 180-240 g. B i l a t e r a l  to ta l  
ad r ena l ec tomy  was p e r f o r m e d  under  e ther  an e s t he s i a  through a lumbar  inc is ion.  Af ter  the opera t ion  the 
an ima l s  were  kept on the o r d i n a r y  l a b o r a t o r y  diet  with the addi t ion of 1% sodium ch lor ide  solution.  Three  
groups  of r a t s  were  used in the e x p e r i m e n t s :  group 1, undergoing a mock opera t ion  at no rma l  a tmosphe r i c  
p r e s s u r e ;  group 2, undergoing the mock opera t ion  at a reduced  a t m o s p h e r i c  p r e s s u r e ;  group 3, a d r e n a l -  
ectomized (on the 4th day after operation) and also under anoxic conditions. 

Anoxia was produced in the rats in a pressure chamber at 220 mm Hg, the time taken to reach this 
"altitude" being 21 rain from the start of the "ascent." Altogether the animals remained for Ii0 min in the 
pressure chamber. 

To study the intensity of PL phosphate groups, the rats received a subcutaneous injection of radio- 
active phosphate (Na2HP~O4) on a dose of 5 pCi/g body weight (animals of groups 2 and 3, immediately 
before transfer to the pressure chamber). The animals were decapitated 120 rain after injection of the 
isotope, andthe cerebral hemispheres were removed. Lipids were extracted by Folch's method with a 2 : 1 
mixture of chloroform and methanol. 

The PL were fractioned on silica gel columns by the method described by Dvorkin and co-workers [4]. 
The following PL fractions were obtained: phosphatidie acids +polyglycerophosphatides, aminophospholipids 
(consisting of a mixture of diacyl and plasmalogen forms of ethanolamine- and serinephosphatides, phos- 
phoinositides, and a fraction of coline-eontaining PL. By means of gentle alkaline-hydrolysis by Dawson's 
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method [6] the fract ion of aminophospholipids was separated into diacyl and plasmalogen forms ,  and the 
fract ion of col ine-containing PL into lecithins (phosphatidylcolines) and sphyngomyelins.  

The content of lipid phosphorus and its radioactivi ty were determined in each fract ion and the PL 
content of each fract ion was calculated in #g P / g  moist  t issue.  In all the PL fractions the relat ive specific 
radioact ivi ty was calculated as the rat io between the specific radioactivi ty of PL phosphorus of each fract ion 
and the specific radioact ivi ty of the inorganic phosphate of the brain t issue.  The relat ive specific rad io-  
activi ty was used as c r i te r ion  for a s sess ing  the intensity of metabol ism of the phosphate groups of the in- 
dividual PL fract ions.  

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

The content of total PL and their  individual fract ions in ra ts  undergoing the mock operation, at a 
normal  a tmospher ic  p r e s s u r e ,  corresponded to values obtained by other workers  [1, 4] in experiments  on 
intact animals .  No differences were found in the content of the corresponding PL fract ions in the brain 
t issue of animals of the three groups (Table 1). This is in good agreement  with resul ts  obtained by other 
invest igators  [2, 3, 5] showing that the PL level in the brain is unchanged during exposure of the animal to 
various fac tors  including anoxia. The relat ive specific radioactivi ty of all the investigated PL fract ions was 
identical with the corresponding values for intact animals [1, 3]. 

The intensity of metabol ism of all the studied PL fract ions in the ra ts  undergoing the mock operation 
and subjected to anoxia was reduced to the same degree as in intact animals [3]. The grea tes t  decrease  in 
metabol ism in animals undergoing the mock operation was found in the fract ion of plasmalogcn aminophos-  
pholipids (by 47.5%), and the smal les t  in the fract ion of sphyngomyelins (by 19.7%), while the metabol ism 
of the other PL  fract ions was depressed  about equally. By itself,  therefore ,  the operation had no effect 
ei ther  on the content and metabol ism of the individual PL fract ions at a normal  baromet r ic  p r e s su re ,  or on 
the response  of these fract ions to anoxia. 

With the same degree of anoxia, a decrease  in the intensity of metabol ism of all the investigated PL 
fract ions also was observed in the adrenalectomized rats ,  but the changes in these animals were more  
marked than in those undergoing the mock operation. The degree of aggravation of depress ion  of brain PL 
metabol ism in the adrenalectomized ra ts  compared  with that in the animals undergoing the mock operation 
was prac t ica l ly  the same for all PL  fract ions investigated (about 20%). The ratio between the degree of 
depress ion of metabol ism of individual brain  PL fract ions in adrenalectomized rats  was therefore  the same 
as in animals undergoing the mock operation,  i .e. ,  metabol ism of plasmalogen aminophospholipids was 
depressed  to the grea tes t  degree (by 57.1%), and that of sphyngomyelins by the least  (by 36.2%). The de-  
c rease  in metabol ism of the other PL fract ions was about 45% relat ive to the control.  

This s imi la r i ty  between the response  of individual brain  PL fract ions of adrenalectomized animals 
to general  anoxia may perhaps indicate that under anoxic conditions some common link in the pathway of 
synthesis of individual m e m b e r s  of the PL group is disturbed in these animals.  

It may  be concluded from the resu l t s  of these investigations that it is only under extreme conditions, 
i .e. ,  when all the adaptive forces  of the body are  under extreme d i s t ress  (in anoxia, for example) that the 
influence of absence of cor t icos te ro ids  on the metabolic react ion of the brain  can be detected. 
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