
BRAIN AND LIVER PHOSPHOINOSITIDES 

OF RATS POISONED WITH ETHANOL 

L. T. Amirkhanyan, K. G. Karagezyan, 
O .  M .  A m i r k h a n y a n ,  a n d  A o V .  D a r b i n y a n  

UI)C 615,917 : 547.262] .015.45 : 612 .82+ 
612.35.015.3  : 547.953 

A s i g n i f i c a n t  fa l l  in the  m o n o p h o s p h o i n o s i t i d e  l e v e l  was  found in the  b r a i n  of  r a t s  p o i s o n e d  
with  a l c o h o l  but t h e r e  was  v i r t u a l l y  no change  in the  conten t  of  d i -  and t r i p h o s p h o i n o s i t i d e s ;  
the  con ten t  of  a l l  t h r e e  f r a c t i o n s  of  p h o s p h o i n o s i t i d e s  in the  l i v e r  was  r educed~  A t e n d e n c y  
f o r  the  n o r m a l  l e v e l  of  d i -  and t r i p h o s p h o i n o s i t i d e s  in the  b r a i n  to be p r e s e r v e d  in a l c o h o l  
p o i s o n i n g  can  be r e g a r d e d  as  an i m p o r t a n t  f a c t o r  m a i n t a i n i n g  the p h y s i o l o g i c a l  s t a t e  of  
b r a i n  m e t a b o l i s m .  
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I n f o r m a t i o n  on the  con ten t  of  the  v a r i o u s  p h o s p h o i n o s t i d e  (PI)* f r a c t i o n s  in b r a i n  t i s s u e  i s  e x t r e m e l y  
c o n t r a d i c t o r y  [5, 61. PI  in the  b r a i n  of  n o r m a l  a n i m a l s  a r e  d i s t r i b u t e d  in the  fo l lowing  o r d e r :  MPI  > T P I  > 
DPI  [1-4,  9]. 

In the present investigation the dynamics of changes in the content of individual PI fractions of the 
brain and liver was studied in albino rats with fatty degeneration of the liver h]dueed by ethanol. 

E X P E R I M E N T A L  METHOD 

E x p e r i m e n t s  we re  c a r r i e d  out on a lb ino  r a t s  of  both  s e x e s  we igh ing  180-200 g.  The a n i m a l s  w e r e  
k i l l e d  by r a p i d  i m m e r s i o n  in l iqu id  n i t r o g e n .  I s o l a t i o n  and p u r i f i c a t i o n  of  PI f r o m  b r a i n  and l i v e r  t i s s u e  
w e r e  c a r r i e d  out by the  m e t h o d  of  R o s s i t e r  and PaLmer  [10]. MPI ,  DPI,  and T P I  f r a c t i o n s  w e r e  s e p a r a t e d  
by  a s c e n d i n g  c h r o m a t o g r a p h y  on W h a t m a n  No. 2 p a p e r  t r e a t e d  with  f o r m a I d e h y d e  [8]. M i n e r a l i z e d  l i p i d  
p h o s p h o r u s  was  d e t e r m i n e d  by the  m e t h o d  of  F i s k e  and Subbarow [7]. E thano l  p o i s o n i n g  was  p r o d u c e d  by 
a l t e r n a t e  c o m b i n e d  i n t r a v e n o u s  and i n t r a p e r i t o n e a l  i n j e c t i o n s  of  1 m l  of  a 33% so lu t ion  and 2 m l  o f  a 16.5% 

TABL~ I. MPI, DPl, and TPI (in #g lipid phosphorus/g wet 
weight of tissue) in Brain and Liver of Normal Rats and Rats 
Poisoned with Alcohol (M • 

MPI 
DPI 
TPI 
Total PL 

Brain Liver 

control ~nce i P 
1 ! 

933_§ <0,001 
9,3• 2 I 10,2• 0,9 ! =0,025 
30,0~0,31 31,6--~0,5i 1,6i >0,5 

1831,3 I 1934,8 i103.1 ! >0,5 

control ~oisoned ~e~ce P 
!-  i 

i i I 
106,8-+2,1 i91.1mI,9 15,7i <0.001 

1.8~0,1 i 1.5=0 1 I 0,3i <0.001 
2;4=0,1 i2,0+0 1 I o,4 <o;oo1 

lO62,2 i 950,5 t11,7 =o,oi  

* MPI, DPI, TPI, and PPI denote mono-, di-, tri-, and polyphosphoinositides respectively. 
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solution of ethanol respec t ive ly  over  a per iod of 38-40 days and by giving a 10% solution of ethanol instead 
of water  to drink. 

E X P E R I M E N T A L  R E S U L T S  AND D I S C U S S I O N  

The quali tat ive identity of PI in the brain and l iver  was establ ished.  The PI content in these two 
organs ,  however,  differed significantly (Table 1). The MPI content in the l iver  was almost  twice as high 
as in the brain t i s sues .  Conversely ,  the DPI and TPI content in the bra in  was g r e a t e r  than in the l iver ,  
evidence of the i r  important  functional role in metabolic  reac t ions ,  especia l ly  in p ro ce s se s  supplying energy 
to nerve  t i ssues  [2-4]. In ra ts  with chronic alcohol poisoning, general  adiposity was observed.  Histo- 
chemical ly  a considerable  accumulation of neut ra l  fats,  unsa tura ted  lipids, and fatty acids was observed 
in the l iver  and the total  phospholipid content (PL)was  reduced.  Alcohol poisoning had no marked  effect  
on the total  PL content in the brain,  although corresponding deviations were found in the content of in- 
dividual PL fract ions,  notably MPI. On the other  hand, the DPI level  rose ,  and the TPI content showed 
a hardly percept ible  tendency to inc rease .  Unlike in brain t i ssue ,  a considerable decrease  was observed in 
the lipid phosphorus level  and the content of all PI f ract ions  in the l ive r  t i ssue,  evidence of inhibition of 
function of this organ in alcohol poisoning. 

There  was a considerable difference both in the direct ion of the changes descr ibed and in the intens-  
ity of t he i r  development in the t i s sues  studied during alcohol poisoning. For  example,  in the brain,  in 
which the MPI level  was significantly reduced,  the DPI and TPI  levels were actually a little higher; in the 
l iver ,  on the o ther  hand, the content of all th ree  PI fract ions fell.  It is in teres t ing to note that changes in 
the content of these var ious  PI f rac t ions  in the l iver  took place in the same direct ion and at the same t ime,  
whereas  in the brain the changes affected MPI before the o thers .  The absence of significant changes in 
the DPI and TPI  content in the brain points to re la t ive  stabili ty of these compounds in the brain t i ssue .  
The PPI are  r ep resen ted  in the brain as a specif ic  system among the total  PL content and, in all p rob-  
ability, they play an essent ia l  role in the maintenance of the high energy potential  of nervous t i ssue  even 
under  pathological conditions. 
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