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Implication for health policy/practice/research/medical education:
Kidney is a primary organ for excretion of endogenous and exogenous chemicals. 
Therefore, all toxic chemicals which are eliminated via urine pass through this organ. 
It also contains xenobiotics metabolizing enzymes, capable of metabolizing toxic 
xenobiotics. Increasing evidence supports the view that generation of oxidative stress in 
situ at least in part is responsible for renal failure. In animal models administration of 
various antioxidants protected kidney against environmental toxic chemicals. However, 
further studies are needed for the clinical benefit of antioxidants intervention in renal 
diseases.
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Kidney has been known as the main organ for 
most xenobiotics biotransformation. Therefore, 
chemically induced nephrotoxicity is taught to be 

produced by toxic intermediates generated in the liver and 
transported to the kidney. However, increasing evidence 
suggests that the kidney is also an important site of injury 
after chemical exposure. The mammalian kidney is 
known to be exposed to much higher level of xenobiotics 
than are other organs. It is primary organ for excretion 
of xenobiotics from the body. This organ is capable of 
biotransformation of wide variety of endogenous as well 
as exogenous chemicals (1,2). It due to renal blood flow as 
estimated to be around 25% of cardiac output. Thus, the 
total amount of toxic chemicals distributed into this organ 
may be considerably very high. Therefore, according to 
its concentrating function, the kidneys usually exposed to 
much higher level of chemicals than are other organs.
The mechanism by which xenobiotic induced 
nephrotoxicity is not completely understood. However, 
the initial step in the pathway leading to renal toxicity is 
generally assumed to be biotransformation of xenobiotics 
to reactive intermediates by mainly cytochrome p450 
present in the kidney tissue (2,3). The presence of these 
enzyme systems in the human kidney and also in various 

animal species has been described by many investigators 
(2,4). An important function of these enzymes is 
the metabolism of endogenous as well as exogenous 
compounds. The renal proximal tubular cells are the main 
target for metabolism of chemical induced nephrotoxicity 
(5). Biotransformation of chemical compounds does not 
fundamentally result in substrate detoxification. It has 
been shown that the resulting metabolites can be as toxic 
as parent chemical itself or even more toxic. Production of 
free radicals, generation of lipid peroxidation and reducing 
of antioxidants is known to be the essential mechanisms of 
xenobiotics induced nephrotoxicity (6-9). 
It is assumed that generation of oxidative stress in the 
kidney plays a primary role in renal disorders. It is 
postulated that generation of oxidative stress occurs when 
the creation of reactive electrophile metabolites (oxidants) 
exceed in situ antioxidant capacity (10-12). 
Large body of evidence supports the view that generation 
of toxic metabolites in the kidney, that is in part is 
responsible for renal failure. The mechanism by which 
antioxidant protect kidney against oxidative stress 
is known to be related to inhibition of free radical 
productions. Antioxidant molecules can react with free 
radicals to neutralize or cease the chain reaction before 
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damaging the macromolecules and also they can accelerate 
the elimination of free radicals.
It is generally accepted that nutrition can regulate the 
adverse effects of environmental chemicals. In many 
basic studies in experimental animals, the administration 
of various kind of antioxidants including vitamins, 
therapeutic agents, natural diet prevented kidney 
function against chemical induced nephrotoxicity (13-
20). However, there are very few studies on the protective 
role of antioxidants in patients with renal failure has 
been reported. Further study in this subject is needed to 
improve the clinical benefit of antioxidant interventions 
in renal diseases.
 
Conclusion
The kidney is a target organ of many xenobiotics. This 
organ because of its concentrating function is exposed 
to much higher degree of xenobiotics than other organs. 
It contains xenobiotic metabolizing enzymes make it 
capable to metabolize. Therefore, biotransformation of 
toxic chemicals in situ in part showed its toxicity. It has 
been postulated that generation of local oxidative stress 
is responsible to induce renal damage. The reactive 
oxygen scavengers as well as antioxidant agents have 
been demonstrated to be effective in animal models for 
protecting kidney. Therefore, a diet containing antioxidant 
compounds is important to be considered in reducing the 
toxic effects of chemicals in the kidney.
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