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Abstract

Introduction: Aluminum phosphide (AIP) is a solid and effective fumigant and insecticide to
protect agricultural products from insect and pest infestations. It releases phosphine gas (PHs)
upon contact with water, moisture or acid in the stomach and has high mortality due to the
induction of cardiogenic shock and refractory hypotension. In this study, the effect of
dihydroxyacetone (DHA), as the simplest ketone carbohydrate, was investigated on the level of
oxidative stress indices such as total antioxidant capacity (FRAP), lipid peroxidation (LPO) and

protein peroxidation (PC) in AlP-poisoned male rats.

Methods: Throughout the study, animals were divided into the groups of control (corn oil), AIP
(15 mg/kg), DHA alone (50 mg/kg), DHA and AIP, as well as AIP and N-acetylcysteine (NAC)
(200 mg/kg). Twenty four hours after poisoning with AIP and treatment with DHA and NAC, the
animals were killed, then blood and plasma samples, as well as liver and heart tissues, were
immediately transferred to a -80 C freezer for evaluation of oxidative stress indices such as
FRAP, LPO and PC.

Results: AIP poisoning reduced FRAP compared with the control group and then the FRAP
levels was increased after treatment with DHA and NAC, but the changes were not significant.
LPO levels in lysed red blood cell and the liver tissue significantly increased after AIP poisoning
compared with the control group. LPO levels were significantly reduced after treatment with
DHA and NAC compared with the AIP group. The induction of AIP poisoning and treatment
with DHA and NAC did not significantly change the plasma and heart tissue samples. Following
AIP poisoning, the amount of PC in lysed red blood cells and plasma significantly increased
compared with the control group. After treatment with DHA and NAC in lysed red blood cells,
these changes significantly decreased in comparison with the AIP group. However, only DHA
treatment significantly reduced the amount of LPO in plasma samples. Besides, AlIP poisoning
and treatment with DHA and NAC did not lead to any significant changes in the liver and heart

tissue.
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Conclusion: The results of the current study showed that treatment with DHA and NAC could
play an important role in improving the oxidative stress induced by AIP poisoning. NAC can
improve the changes caused by AIP poisoning because of high antioxidant capacity and DHA
reduces the production of free radicals and oxidative stress by eliminating cytochrome oxidase
inhibition and activating the electron transport chain.

Keywords: AIP, DHA, Oxidative stress, Acute poisoning, Rat
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