
var ies .  In ra ts  receiving a diet with a high proport ion of carbohydrates  and a correspondingly low quantity of 
fat, the ra te  of complex formation of lipids with protein is higher than in animal s receiving a balanced diet. 
This could be the reason for the difference in the change produced by them in the lipid content in the blood and 
l iver.  

Inclusion of sucrose  in diets with a high or normal  carbohydrate  content thus acce lera tes  the synthesis of 
apoproteins of pre-/3-1ipoproteins in the l iver and their  loading with endogenous lipids and it leads to a more 
intensive secret ion of VLDLP into the blood s t r eam and an increase  in the blood t r ig lycer ide  level. However, 
the rate of formation of l ipid-protein complexes of pre-/3-1ipoproteins in the l iver also depends on the relative 
proport ions of the carbohydrate  and fat components in the diet. If the diet contains sucrose  and the ratio be- 
tween carbohydrates  and fats is physiological (2 : 1), a lower level of lipid loading of the apoproteins of pre-f l -  
l ipoproteins is found, with a consequent increase  in the lipid content in the liver.  
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A C T I V I T Y  OF E N Z Y M E S  OF G L U C O S E - 6 - P H O S P H A T E  M E T A B O L I S M  

IN T H E  L I V E R  O F  R A T S  W I T H  E X P E R I M E N T A L  V A L E X O N  P O I S O N I N G  

U. A.  K u z ' m i n s k a y a ,  L.  V. B e r s a n ,  UDC 615.285.7.099.07:616.36-008.934.5-075 
a n d  M. V. P i s ' m e n n a y a  

Activity of hexokinase, g lucose-6-phosphatase ,  and glueose-6-phosphate  dehydrogenase in 
the l iver  of rats was studied after  a single perora l  dose of the organophosphorus insect i -  
cide Valexon. Administrat ion of the compound caused increased activity in the homogenate 
and solubilization of g lucose-6-phosphatase ,  activation of g lucose-6-phosphate  dehydrogenase,  
and inhibition of hexokinase. The changes were maximal 1 h after  administrat ion.  It is 
postulated that the reduction in the intensity of formation and conversions of g lucose-6-  
phosphate is a pathogenetic factor in the development of Valexon poisoning. 

KEY WORDS: hexokinase; g lucose-6-phosphatase;  glucose-6-phosphate  dehydrogenase;  
organophosphorus insecticide Valexon; rat liver 

An important  role in the formation and conversions of glucose-6-phosphate  is played by the activity of 
hexokinase, g lucose-6-phosphatase  (G6Pase), and glucose-6-phosphate  dehydrogenase (G6PD). Data are  given 
in the l i te ra ture  on the effect of various chemicals  containing chlorine, used as insect icides,  on G6Pase and 
G6PD activity [1-3]. However, insecticides belonging to different c lasses  of chemical  compounds, notably the 
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TABLE 1. Hexokinase, Glucose-6-Phosphatase ,  and Glucose-6-Phosphate  Dehydrog- 
enase Activity in Supernatant Fract ion of Liver  at Various Times after  Administrat ion 
of Valexon (M • m, n = 8-9) 

Tim e after 
administra- 
tion 

heaokinase, nmoles 
NADP/g tissue/rain 

Activity 

Control 332,0___24,6 
I h 143,0_--4-14,7" 
1 day 237,0___30,0* 
5 days 198,0__12,5" 

*P < 0.05 compared with control.  

glucose-8-phosphatase, mg P/g tissue 

homogenate 

6,41"+'0,25 
10,97 0,39" 
9,63+0,55* 
7,73~0,57 

supernatant 

0,82_0,06 
1,87---1--0,12' 
0,95+0,06 
0,84• 

[ lucose-6-phosphate de- 
ydro~enase, optical 

d~nsiffy units x ]O00/g 
tissue 

223,0~9,5 
335,0+18,0" 
191,0+14,4 
260,9i-14,9 

organophosphorus group, are  extensively used at the present  time. The effect of this group on the conversions 
of g lucose-6-phosphate  has not been studied. 

The object of this investigation was to study activity of hexokinase, G6Pase, and G6PD in the l iver of ra ts  
during experimental  poisoning with the organophosphorus insecticide Valexon (O,O-diethylthiophosphoryl-ce- 
hydroxyiminophenylnitryl  acetate).  

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

Experiments  were car r ied  out on male albino rats  weighing 180-220 g. Experimental  Valexon poisoning 
was produced by a single perora l  administrat ion of the compound in a dose of 310 mg/kg,  equivalent to 0.5 
LDh0. The animals were decapitated 1 h and 1 and 5 days after  the dose of Valexon, the liver was removed,  a 
homogenate (1 : 10) was prepared f rom it in 0.25 M sucrose ,  and the supernatant fraction was obtained by 
centrifugation of the homogenate for 60 min at 50,000g. Activity of hexokinase [6], G6Pase [7], and G6PD [5] 
was determined by the SF-16 spect rophotometer .  

The Valexon content was determined in the subcellular  fractions of the l iver homogenate by th in- layer  
chromatography [4]. 

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

As the results  in Table 1 show, 1 h after the single dose of Valexon hexokinase activity was significantly 
reduced (by 57% compared with the control) whereas there  was a sharp increase  in G6PD (by 50%) and G6Pase 
activity (by 71% in the homogenate and 127% in the supernatant). Hexokinase activity still  remained low (by 
30%) and G6Pase remained high (by 50%) after 24 h, whereas G6PD activity at this time was back to normal.  
G6Pase and G6PD activity were within the control  limits after  5 days and only the hexokinase activity still  
remained low (by 40%). 

Analysis of these data suggests  that in experimental  poisoning by the organophosphorus insecticide 
Valexon, on account of the inhibition of hexokinase activity and the increase  in G6Pase and G6PD activity, con- 
ditions are  created in the l iver  t i ssue under which the level of glucose-6-phosphate ,  the metabolical ly active 
fo rm of glucose, may be reduced. 

Considering that hexokinase and G6PD are the key enzymes of glycolysis  and of the pentose phosphate 
pathway, opposite changes in their  activity can be regarded as a compensatory  react ion of the t issue aimed at 
the maintenance of homeostasis  during exposure to the toxic agent. The observed inc rease  in G6PD activity 
may also be associated with the specific function of the enzyme as a supplier of NADPH, required for the 
detoxication of the insecticide entering the body. 

The sharp increase  in G6Pase activity in the supernatant fraction, not containing mic rosomes ,  1 h after  
adminis t ra t ion of the compound will be noted. The solubilization of the enzyme which was observed,  evidence 
of injury to the mic rosomal  membranes ,  can be explained by the direct  action of the compound on the m e m -  
branes,  for during this period of observation Valexon was found in the l iver in a concentrat ion of  0.117 pg/g, 
40% of it concentrated in the fraction containing microsomes  and cytosol.  Penetrat ion of Valexon into the l iver 
cells may also be a cause of the observed change in the activity of hexokinase and G6PD - e n z y m e s  located in 
the cell cytoplasm. However, disturbances in the s t ruc ture  of the mic rosomes ,  leading to destabilization of 
G6Pase in this form of poisoning, a re  revers ib le ,  as is shown by the res tora t ion of normal  enzyme activity in 
the supernatant fraction 24 h after  administrat ion of the compound. 
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This could be to some  extent connected with the 75% dec rea se  in the Valexon concentra t ion in the sub-  
ce l lu la r  f ract ion containing m i c r o s o m e s  observed  at this per iod.  

Since, of all  the enzymes  studied, the most  marked  and last ing changes were  found in hexokinase act ivi ty,  
this sugges ts  that an impor tan t  pathogenetic ro le  in the development of poisoning by the organophosphorus  
insect ic ide  Valexon is played by a dec rea se  in the intensi ty of format ion  of g lucose-6-phospha te  and of its 
convers ion  in the pr inc ipa l  energy pathway of the cell.  
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