Pesticide and Human Health: Antioxidants and Heat Shock Proteins as modulators of cells survival signal.
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Pesticides have become an integral part of ecosystem and their widespread use in public health programs and agriculture have resulted in severe environmental pollution leading to potential health hazards, the extent of which depends upon the amount of residue and its toxicity. The general population is subjected to low dose chronic pesticide exposure through food and environment. The residue analysis of human samples shows an increasing trend in pesticide levels in serum, adipose tissue, breast milk, urine and others. Implications on human health of pesticides residues following subchronic exposure have yet to be comprehensively answered. Exposure to pesticides may be associated with neurotoxicity, hepatotoxicity, immunotoxicity, genotoxicity and adverse reproductive outcomes, and their effects have been attributed to increased oxidative stress. Pesticides that induce apoptosis cause reactive oxygen species (ROS) generation in significant quantities, which has been suggested to result in oxidative stress and a signal for apoptosis. Findings from our studies have revealed a concomitant genotoxic and apoptotic effect of the pesticides in peripheral blood mononuclear cells. Since the long-term genotoxic effects of pesticides on humans cannot be ignored and it is therefore the need of the hour to search for protective measures to minimize their harmful effects. We have demonstrated that PBMC undergoes dose-dependent apoptotic cell death following pesticide exposure and also highlights the effectiveness of different antioxidants in counteracting pesticide induced cytotoxicity. HSPs have emerged recently as an antiapoptotic molecules and functions to modulate the engagement or progression of apoptosis induced by pesticide. The inducible expression of HSPs could render the human PBMCs to withstand and recover from the toxic effects of subchronic pesticide exposure.  Though the linkage between cellular events induced by stress and cell death is known, yet the molecular mechanism highlighting the specific role of heat shock protein (HSP) in pesticide-mediated cytotoxicity is not clear. To better understand the mechanism, we employ different antioxidant and HSP inducers, and also highlighting their attenuating effects against the apoptotic ability of these pesticides. We emphasizes that antioxidants protects cells efficiently, suggesting their possible therapeutic intervention as well as underscoring the mechanism of pesticide-induced toxicity at cellular level. Also, such studies will provide further insight into the molecular mechanisms behind pesticide poisoning and might suggest new diagnostic and therapeutic approaches for their toxicity and remedy. 
