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Poisoning with the organophosphorus  cho l ines te rase  inhibi tor  LG-63 in a sublethal dose (5 
mg /kg )  had no significant effect  on the intensity of m e t a b o l i s m  of the phosphate groups of 
the phospholipid f rac t ions  in the ra t  b ra in  but led to significant changes in the content of the 
polyphosphoinosit ide f rac t ions :  the content of t r iphosphoinosi t ides  was  reduced by 8% while 
that of diphosphoinosi t ides was inc reased  by 14%; the content of the remain ing  phospholipid 
f rac t ions  studied was unchanged. The changes found in the polyphosphoinosit ide content in 
the r a t  b ra in  during poisoning by the cho l ines te rase  inhibitor a re  r e g a r d e d  as  a metabol ic  
r e sponse  of the bra in  t i s sue  to the hypoxia which develops  during poisoning by this inhibitor.  

The authors  have shown prev ious ly  that poisoning by organophosphorus  cho l ines te rase  inhibi tors  
(OPI) did not affect  the content of total phospholipids (PL) in 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 ,  and changes 
in the intensi ty  of me tabo l i sm  of the phosphate  group of total b ra in  PL were  observed  only if OPI poisoning 
in the an imals  was accompanied  by a sufficiently marked  fall of body t e m p e r a t u r e  [5, 6]. The study of 
total  PL cannot give a complete  answer  to the question of the effect  of OPI poisoning on PL me tabo l i sm in 
the brain ,  in p a r t i c u l a r  because  when the t i s sue  is ex t rac ted  with a neut ra l  mix tu re  of ch lo ro fo rm and 
methanol  the diphosphoinosi t ides (DPI) and t r iphosphoinosi t ides  (TPI; col lec t ively  poly-PD do not pass  into 
the ext rac t .  Yet it is these l a t t e r  compounds which r eac t  mos t  dis t inct ly  to changes in the functional s tate 
or  me tabo l i sm  of the bra in  t i s sue  [3, 4]. 

The object  of this invest igat ion was  to study the effect  of poisoning by LG-63 on the content and in- 
t ens i ty  of m e t a b o l i s m  of the phosphate group of individual PL f rac t ions ,  including individual phosphoinosi t -  
ides,  in the ra t  bra in .  

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

Adult male  Wis ta r  r a t s  were  given in i n t r amuscu la r  injection of the compound LG-63 (O-ethyl -S-  
hexylmethylthiophosphanate)  in a sublethal dose.  After  30 min,  when the signs of poisoning ( spasms ,  sa l iva -  
t ion, b lood-s ta ined tears)  were  well  marked ,  the an imals  were  given a subcutaneous injection of r ad io -  
act ive phosphate (Na2Hp~204) solution in a dose of 5 ~ C i / g  body weight.  Two hours  a f te r  injection of the 
isotope the an imals  were  decapi ta ted and the ce r eb ra l  h e m i s p h e r e s  quickly r emoved  and washed in cold 
physiological  sal ine to r em ove  blood. Lipids were  ex t rac ted  with a neutral  mix ture  of ch lo ro fo rm and 
methanol  (2 : 1) by Fo lch ' s  method,  and the resul t ing lipid ex t r ac t s ,  a f te r  washing to r e m o v e  rad ioac t ive  in- 
organic  phosphate and nonlipic contaminants  with 0.29 M NaC1, we re  f rac t ionated  on a s i l i ca -ge l  column as 
descr ibed  p rev ious ly  [7], a f t e r  which some PL f rac t ions  were  separa ted  by mild alkaline hydro lys i s  by 
Dawson 's  method [8]. The following PL  f rac t ions  were  isolated f r o m  the neutra l  l ipid ex t rac t  of r a t  bra in  
t i s sue  and invest igated:  phosphatidic acids + polyglycerophosphat ides  (PA + PGP),  diacyl aminophospho-  
l ipids (diacyl APL),  p lasmalogen  aminophospholipids (P lasm.  APL),  phosphatidyl  cholines (PC), and 
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T A B L E  1. R e l a t i v e  Spec i f i c  R a d i o a c t i v i t y  and Conten t  of Ind iv idua l  
P h o s p h o l i p i d  F r a c t i o n s  in the  B r a i n  of R a t s  P o i s o n e d  wi th  L G - 6 3  
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Note :  F i g u r e  in p a r e n t h e s e s  i n d i c a t e s  p e r c e n t a g e  of  c o n t r o l .  

s p h i n g o m y e l i n s  (SM). To ob t a in  and a n a l y z e  ind iv idua l  P I  f r a c t i o n s ,  the  l i p i d s  w e r e  e x t r a c t e d  f r o m  m o i s t  
t i s s u e  wi th  an a c i d i f i e d  m i x t u r e  of  c h l o r o f o r m ' m e t h a n o l - c o n c e n t r a t e d  HC1 (200 : 100 : 1). The PI  w e r e  s e p -  
a r a t e d  into i nd iv idua l  f r a c t i o n s  (MPI ,  DPI ,  and TPI) by  c h r o m a t o g r a p h y  on p a p e r  t r e a t e d  wi th  f o r m a l i n  [2]. 
The con ten t  of  l i p i d  p h o s p h o r u s  (in m i c r o g r a m s  P of  the  f r a c t i o n  p e r  g r a m  m o i s t  t i s sue )  and r a d i o a c t i v i t y  
w e r e  d e t e r m i n e d  in e a c h  of  the  i n v e s t i g a t e d  P L  f r a c t i o n s  f r o m  the b r a i n  of the  e x p e r i m e n t a l  and c o n t r o l  
r a t s .  The i n t e n s i t y  of  m e t a b o l i s m  of the  i nd iv idua l  P L  f r a c t i o n s  was  judged  f r o m  the r e l a t i v e  s p e c i f i c  
r a d i o a c t i v i t y  (RSR), which  i s  the  r a t i o  b e t w e e n  the  s p e c i f i c  r a d i o a c t i v i t y  of the  p h o s p h o r u s  in e a c h  P L  f r a c -  
t ion  and the  s p e c i f i c  r a d i o a c t i v i t y  of  the  i n o r g a n i c  p h o s p h a t e  of the  b r a i n  t i s s u e ,  m u l t i p l i e d  by  100. 

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

A s  T a b l e  1 shows ,  p o i s o n i n g  b y  the c h o l i n e s t e r a s e  OPI  d id  not  l e a d  to c h a n g e s  in the  i n t e n s i t y  of m e -  
t a b o l i s m  of the  p h o s p h a t e  g r o u p s  in any  of the  i n v e s t i g a t e d  P L  f r a c t i o n s  of r a t  b r a i n  t i s s u e .  Th i s  w a s  e v i d -  
e n t l y  b e c a u s e  of the  c o m p a r a t i v e l y  s l i gh t  d e c r e a s e  in body  t e m p e r a t u r e  of  the  r a t s .  Th i s  d e c r e a s e  r a n g e d  
f r o m  1 to 4.4~ wi th  a m e a n  v a l u e  of  2.4~ A s  w a s  shown p r e v i o u s l y ,  a s i g n i f i c a n t  d e c r e a s e  in the  in ten-  
s i t y  of P L  m e t a b o l i s m  in the  b r a i n  t i s s u e  o c c u r r e d  on ly  when OPI  p o i s o n i n g  w a s  a c c o m p a n i e d  by  a m o r e  
m a r k e d  d e c r e a s e  in the  body  t e m p e r a t u r e  of  the  r a t s  [5]. 

The i n v e s t i g a t e d  P L  f r a c t i o n s  in the  r a t  b r a i n  can  be d iv ide d  into two g r o u p s .  The f i r s t  g r o u p  c o n -  
t a i n e d  P L  f r a c t i o n s  e x t r a c t a b l e  wi th  a n e u t r a l  m i x t u r e  of c h l o r o f o r m  and m e t h a n o l  (PA + P G P ,  d i a c y l  A P L ,  
p l a s m .  A P L ,  PC ,  SM), and MPI ;  t h e i r  con ten t  was  equa l  in the  b r a i n  of  the  e x p e r i m e n t a l  and c o n t r o l  r a t s .  
T h e s e  r e s u l t s  a r e  in a g r e e m e n t  wi th  t h o s e  of p r e v i o u s  i n v e s t i g a t i o n s  in which  no c h a n g e s  w e r e  o b s e r v e d  in 
the  conten t  of P L  e x t r a c t a b l e  f r o m  the  b r a i n  t i s s u e  by  a n e u t r a l  m i x t u r e  of  o r g a n i c  s o l v e n t s  a f t e r  e x p o s u r e  
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of the an imals  to va r ious  f ac to r s  (acute hypoxia,  acute radiat ion s i ckness ,  insulin hypoglycemia ,  etc.) .  The 
second group of PL f rac t ions  cons is t s  of po ly -P I  (DPI and TPI) ; the i r  content showed definite changes in 
the bra in  t i ssue  of the exper imenta l  r a t s :  a dec r ea se  in the TPI  and inc rease  in the DPI content.  

In OPI poisoning,  just  as during exposure  to the other  f a c to r s  studied [3, 4], DPI and TPI  were  thus 
the mos t  labile  m e m b e r s  of the PL group in the brain t i ssue.  The opposite na ture  of the changes in the 
content of the po l y -P I  components  in the bra in  t i ssue  will be noted. S imi lar  changes in the content of the 
po ly -P I  components  in brain t i ssue  also were  obse rved  in hypoxic hypoxia:  keeping the r a t s  in a p r e s s u r e  
chamber  at a p r e s s u r e  of 180-200 m m  Hg for  2 h also led to a smal l  (by 8%) but significant d e c r e a s e  in the 
TPI  content and a w e l l - m a r k e d  (by 50%) inc rease  in the DPI content in the r a t s '  bra in .  Changes of a s i m i -  
l a r  na ture  in the DPI and TPI  content in the bra in  t i ssue of r a t s  exposed to these  two f ac to r s  (hypoxic 
hypoxia and OPI poisoning) cannot be taken as  fortui tous.  It is well  known that d i s tu rbances  of r e sp i ra t ion  
occupy a leading place  in the p ic ture  of OPI poisoning and are  the d i rec t  cause  of death [1]. Depending on 
the nature of the cho l ines te rase  inhibi tors  used,  the hypoxia in different  an imals  may  a r i s e  by different  
m e c h a n i s m s  (bronchospasm,  action on the r e s p i r a t o r y  center ,  exci tat ion of the c h e m o r e c e p t o r s  of the 
carot id  body, p a r a l y s i s  of the r e s p i r a t o r y  musc les ) ,  but each of these  m e c h a n i s m s  can cause  the develop-  
ment  of a va r i ed  degree  of hypoxia.  The changes in the DPI and TPI  content found in the bra in  of the ex-  
pe r imenta l  r a t s  m a y  p r e s u m a b l y  re f l ec t  the s tate  of hypoxia of the brain  t i s sue  developing in OPI poison-  
ing. These changes (together with the well-known biochemical  changes such as a dec r ea se  in the content 
of h igh-energy  phosphates ,  the accumulat ion of inorganic phosphate and lact ic  acid,  etc.) ,  may  be a c h a r a c -  
t e r i s t i c  metabol ic  r e sponse  of the bra in  t i ssue  to hypoxia. 
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