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E x p e r i m e n t s  on ra t s  showed that  phthalaphos inhibits the blood cho l ines t e r a se  ac t iv i ty  by 68.6% 
and reduces  the concentra t ion  of  n icot inamide coenzymes  in the myoca rd ium on account  of  a 
d e c r e a s e  in the content of  oxidized fo rms .  In the l i ve r  of these  an imals  phthalaphos reduces  
the concentra t ion  of both oxidized and reduced f o r m s  of nicot inamide coenzyme and lowers  
the level  of  adenine nucteot ides  chief ly  on account  of ATP.  Dipyroxine p reven t s  the changes  
produced by phthalaphos and r eac t i va t e s  the blood cho l ines t e r a se  up to 47.5~. It is sugges ted  
that  the abi l i ty of d ipyrox ime  to r e s t o r e  the no rma l  action of oxidative p r o c e s s e s  in the ce l l s  
through its act ion on the n icot inamide coenzymes  and adenine nucleot ides is a fea ture  of  the 
m e c h a n i s m  of its antidotal  action.  
KEY WOEDS: phthalaphos; d ipyroxime;  antidote.  

Much evidence has  recen t ly  accumula ted  to show that  the antidotal  effect  of cho l ine s t e r a se  r e a c t i v a t o r s  
in poisoning by organophosphorus  compounds is a complex  phenomenon and is due not only to r e s to r a t i on  of the 
enzyme act ivi ty  [4]. 

The re  is evidence of absence  of co r r e l a t i on  between the deg ree  of r e s to ra t ion  of the inhibited cho l ines t e r -  
a se  and the s t a t e  of function of individual o rgans  [3]. 

The nicot inamide coenzymes  play an impor tan t  ro les  in the t r a n s p o r t  of  e lec t rons  and protons  f rom ox i -  
dation s u b s t r a t e s  to oxygen in the r e s p i r a t o r y  chain,  and a lso  in A T P  synthes is  [5, 7, 9, 10]. Many drugs  and 
a lso  ce r t a in  poisons af fec t  the level  of  these  components  of the r e s p i r a t o r y  chain i n t h e t i s s u e s o f  an imals  [1, 6, 
8, 11, 12]. 

TABLE 1. Changes in Blood C h o l i n e s t e r a s e  Activi ty and Content of  Nicot inamide 
Coenzymes  in Myocardium and Liver  of Eats  24 h a f t e r  Poisoning with Phthala ~hos 
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The object  of  this invest igat ion was f i r s t ,  to study the c h a r a c t e r  of  action of the cho l ines t e r a se  inhibitor 
phthalaphos and of the cho l i ne s t e r a s e  r e a c t i v a t o r  d ipyrox ime  on the content  of  oxidized and reduced  fo rms  of 
the n ico t inamide  coenzymes  and adenine nucleot ides  in the m y o c a r d i u m  and l ive r  of  an ima l s ,  and second,  to 
d i s cove r  the co r r e l a t i on  between the deg ree  of reac t iva t ion  of cho l ines t e r a se  by d ipyrox ime  and r e s to ra t i on  of 
the level  of the above-ment ioned  components  of  the r e s p i r a t o r y  chain in an imals  poisoned with phthalaphos.  

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

Exper imen t s  w e r e  c a r r i e d  out on 82 ma le  albino r a t s  weighing 180-250 g. Phthalaphos (70 m g / k g ) ,  in 
the fo rm of a 2% emuls ion  in sunf lower  oil ,  was injected by gas t r i c  tube in a single dose.  Dipyroxime (10 rag /  
kg ) ,  as a 1% aqueous solut ion,  was  injected into the thigh m u s c l e  10-15 rain a f t e r  poisoning. 

All the r a t s  were  decapi ta ted  24 h a f t e r  poisoning and the content of the n icot inamide  coenzymes  (NAD + 
NADP and NADH + NADPH) in the m y o c a r d i u m  and l ive r  [13] was de te rmined .  The total  content of  the coen-  
z y m e s  was ca lcula ted  as  the sum of the oxidized and reduced  f o r m s ,  and the ra t io  between them was exp re s sed  
as the coeff ic ient  K. The content  of  adenine nucleot ides (ATP, ADP, and AMP) in the o rgans  f rozen in liquid 
n i t rogen ,  and ground into a powder ,  was  de t e rmined  by e l ec t ropho re s i s  in pape r  followed by spec t ropho tomet ry  
at wavelengths  of 260 and 290 nm and e x p r e s s e d  in p m o l e s / g  wet weight of  t i s sue  [2]. Chol ines te rase  act ivi ty  
was de t e rmined  by H e s t r i n ' s  method in blood obtained f rom the r a t s  at  decapitat ion.  A group of intact  an imals  
was used as  the contro l .  

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

On the f i r s t  day a f t e r  injection of phthalaphos a cl inical  p ic ture  of  acute poisoning developed and some 
of the an ima l s  (16.6%) died; the blood cho l ine s t e r a se  act ivi ty  fell by 68.6%. Phthalaphos a lso  changed the con-  
tent  of  n ico t inamide  c o e n z y m e s  in the t i s sues  (Table 1). The level  of oxidized f o r m s  in the myocardiurn  was 
d e c r e a s e d  by 24.6%, the total  oxidized and reduced fo rms  fell by 14.5%, and the coeff ic ient  K fell by 25.7%. In 
the l i ve r ,  under  the influence of phthalaphos,  the re  was a d e c r e a s e  in the content  of both oxidized (by 17.4%) and 
reduced  f o r m s  (by 18.1%), and a lso  in the total content of n icot inamide enzymes  (by 17.7%). 

All the r a t s  t r e a t ed  with d ipyrox ime  a f t e r  poisoning surv ived .  The content of  n icot inamide coenzymes  in 
the o rgans  of these  an ima l s  did not d i f fer  s ignif icant ly  f rom the cor responding  values in intact  r a t s .  Meanwhile,  
the blood cho l i ne s t e r a s e  ac t iv i ty  of these  an ima l s  was reduced by m o r e  than 50%. 

It is an in te res t ing  fact  that  d ipyroxime led to an i nc r ea se  in the content of oxidized f o r m s  of n icot inamide 
coenzymes  in the m y o c a r d i u m  and that  a tendency a lso  was obse rved  toward an i nc rea se  in the oxidized and r e -  
duced f o r m s  in the l i ve r  of the in tact  an imals .  Phthalaphos lowered the ATP level  in the l ive r  of the an imals  
by 39.7% and the total  adeninenucleot ides  by 20%. Dipyroxime had a normal iz ing  effect  on the content  of  adenine 
nucleot ides  in the l i ve r  of  r a t s  poisoned with phthalaphos.  

The expe r imen ta l  r e s u l t s  de sc r ibed  above a r e  evidence of the abi l i ty of the organophosphorus  cho l ine s t e r -  
a s e  inhibi tor  phthalaphos to influence not only the content  of NAD +NADP and of NADH + NADPH, but also 
the ra t io  between them.  As a r e s u l t ,  evident ly ,  A T P  synthes is  is d is turbed.  

The antidotal  effect  of d ipyrox ime  in this fo rm of poisoning is due to r e s to ra t i on  of no rma l  o x i d a t i o n -  
reduct ion p r o c e s s e s  in the body. This is conf i rmed  by the inc reased  level  of  n icot inamide  coenzyrnes  in the 
t i s sues  of the intact  r a t s  and a lso  by the m o r e  m a r k e d  normal i z ing  action of d ipyrox ime  on the content of n ico-  
t inamide  coenzymes  and adeninenucleot ides  in the t i s sue s  of  the an ima l s  compared  with i ts  cho l ines t e r a se  r e -  
act ivat ion.  

The f ac t s  obtained add to exis t ing informat ion  on the m e c h a n i s m  of the toxic act ion of organophosphorus  
compounds on the body and they just i fy  the s e a r c h  for  new pharmaco log ica l  agents  for the t r e a t m e n t  of  po i son-  
ing by these  compounds among subs tances  capable  of normal iz ing  oxidation - r e d u c t i o n  p r o c e s s e s  in the body 
and,  in p a r t i c u l a r ,  subs tances  with a benefic ia l  effect  on the components  of  these  r e s p i r a t o r y  chains.  The r e -  
sults  of these  expe r imen t s  a lso  add fur ther  de ta i l s  to the m e c h a n i s m  of the antidotal  effect  of  cho l ines t e r a se  
r e a c t i v a t o r s .  With the i r  p roven  abi l i ty  to n o r m a l i z e  the key s tages  of  energy  m e t a b o l i s m ,  d ipyrox ime  and other  
subs tances  of  this  group m a y  prove  useful in acute  poisoning by o ther  chemica l  compounds accompanied  by a 
d i s tu rbance  of o x i d a t i o n - r e d u c t i o n  p r o c e s s e s .  
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