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The Effect of Heavy Metals on Antioxidants and Liver Function in the
Industrial Area of Mosul
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Abstract:

Heavy metal pollution represents a growing environmental and public
health challenge, particularly in communities near industrial areas. Lead (Pb)
and chromium(l11) (Cr3*) are among the most concerning heavy metals due
to their well-documented toxic effects on multiple body systems. Both
metals can enter the human body through inhalation of contaminated air,
ingestion of contaminated food or water, or skin contact with industrial dust.
Chronic exposure to these pollutants is associated with increased oxidative
stress, impaired cellular antioxidant defense mechanisms, and liver cell
damage. Oxidative stress occurs when the production of reactive oxygen
species (ROS) and lipid peroxide products, such as malondialdehyde
(MDA), exceeds the capacity of antioxidant systems, including reduced
glutathione (GSH). This imbalance can lead to structural and functional
tissue damage, especially in metabolically active organs like the liver. Liver
enzymes, alanine aminotransferase (ALT), aspartate aminotransferase
(AST), alkaline phosphatase (ALP), and gamma-glutamyl transferase
(GGT), are sensitive biochemical indicators of hepatocyte damage,
cholestasis, and biliary tract dysfunction. The aim was to evaluate the effect
of lead (Pb) and chromium (Cr+3) exposure on liver function and oxidative
stress in residents of the Industrial area in Mosul Governorate by assessing
blood concentrations of heavy metals, biomarkers of oxidative stress (MDA,
ROS, and GSH), and liver function enzymes (ALT, AST, ALP, and GGT),
and comparing these results to a control group from a non-industrial area,
taking into account age and sex differences.
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