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ABSTRACT

In vitro evaluation of oxidative stress responses to various concentrations of
diazinon and its degradation products, diazoxon and 2-isopropyl-6-methyl-
4-pyrimidinol (IMP) was investigated by determining antioxidant enzymes
activity (catalase (CAT), superoxide dismutase (SOD) and glutathione
peroxidase (GPx)) and lipid peroxidation level in rat brain synaptosomes.
Diazinon showed negligible prooxidative properties causing increase in
antioxidant enzymes activity and lipid peroxidation level up to 10%.
Increasing concentrations of diazinon oxidation product, diazoxon activated
CAT (up to 20%), SOD (up to 50%), GPx (up to 25%), and significantly
increased the content of lipid peroxidation indicator (up to 50%). The
investigated hydrolysis product of diazinon, IMP did not remarkably
influence the activity of CAT, GPx and lipid peroxidation level (up to 10%),
while it induced SOD stimulation up to 30%.

INTRODUCTION

Oxidative stress has been reported as one of the adverse effects in poisoning
by organophosphorus pesticides (OPs) in both humans and animals [1, 2].
Investigations have shown that pesticides can damage the balance between
prooxidants and antioxidants, resulting in both the increased production of
reactive oxygen species (ROS) and attenuation of the antioxidant barrier of
the organism [3, 4]. The key enzymes for the detoxification of ROS in all
organisms are superoxide dismutase (SOD; EC 1.15.1.1), catalase (CAT;
EC 1.11.1.6) and glutathione peroxidase (GPx; EC 1.11.1.9).

The aim of this study was to investigate in vitro effect of various doses of
organophosphorous insecticide diazinon and its degradation products

538



PHYSICAL CHEMISTRY 2014 F-24-P

(diazoxon and IMP) by determining antioxidant enzymes activity (CAT,
SOD, GPx) and lipid peroxidation level in rat brain synaptosomes.

EXPERIMENTAL

Synaptosomes were isolated from the brain of Wistar albino rats and
incubated at 37°C for 1 hour in the presence of desired concentrations of
diazinon, diazoxon and IMP (within the range l><10'7—1><10'4m01/L).
Antioxidant enzymes activities and malondialdehyde (MDA) content as a
lipid peroxidation indicator were determined using standard methods [5].

RESULTS AND DISCUSSION

The influence of exposure for 1 hour toward increasing concentrations of
diazinon, diazoxon and IMP on the activity of CAT, SOD and GPx is
presented in Figure 1 (a-c). Obtained results show that the activity of
synaptosomal CAT (Figure 1a) was not affected by diazinon as well as by
its hydrolysis product IMP, at all investigated concentrations. Unlike these
two compounds, diazoxon significantly increased synapsomal CAT in a
dose-dependent way. The presence of maximal investigated diazoxon
concentration (1x10* mol/l) increased CAT activity up to 23% in
comparison with the control.

Specific SOD activity in the absence (control) and presence of various
concentrations of diazinon and its degradation products, diazoxon and IMP
is presented in Figure 1b. The obtained results show that diazinon does not
result in significant changes in the enzyme activity. Actually, the highest
investigated concentration (1 x 10 mol/l) increases SOD activity
approximately 10%. The products of diazinon hydrolysis and oxidation,
IMP and diazoxon cause concentration-dependent activation of the
antioxidant enzyme. At the highest investigated concentration (0.1 mM),
diazoxon stimulates SOD activity about 50% related to control, while IMP
causes 30% alteration (Figure 1b).

Similar to the results obtained for CAT, diazoxon induces the increase in
GPx activity, while diazinon and IMP do not result in statistically
significant change of the enzyme activity (Figure 1c). Increasing diazoxon
concentrations induce the gradual activation of GPx up to 25%, obtained at
the maximal investigated concentration (0.1 mM).

The effect of diazinon, diazoxon and IMP on the level of MDA is shown in
Figure 2. In the case of IMP and diazinon, MDA content was changed up to
about 10% compared to untreated synaptosomes, at the highest
concentration (0.1 mM). On the contrary, the MDA level is gradually
increased with increasing concentrations of diazoxon, reaching the highest
increase of about 50% at a concentration of 0.1 mM (Figure 2).
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Figure 1. CAT (a), SOD (b) and GPx (c) activities in rat brain
synaptosomes in the absence (control) and presence of different diazinon,
diazoxon and IMP concentrations.
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CONCLUSION

The present study demonstrated that diazinon and its decomposition
products differ in the induced changes of antioxidant enzymes activity as
well as lipid peroxidation. Actually, synaptosomal CAT and GPx activities
and MDA level were not significantly affected by diazinon and its
hydrolysis product IMP at all investigated concentrations, while the highest
investigated IMP concentration stimulated SOD activity about 30%.
However, diazoxon, in comparison with its parent compound (diazinon),
possesses much stronger prooxidative potential causing the significant
activation of antioxidative enzymes as well as the increase in lipid
peroxidation, as oxidative stress responses. [t suggests that nonspecific toxic
effects of diazinon appear as a consequence of its transformation that occurs
in the environment and metabolic pathways.
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