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ABSTRACT 
The cluster of lipid abnormalities associated with type 2 diabetes is defined by increases in triglyceride (TG) 
and small, dense low-density lipoprotein (LDL) concentrations and decreases in high-density lipoprotein 
(HDL) cholesterol. Plasma LDL cholesterol levels are generally normal because the increase in the number 
of small, dense LDL particles is accompanied by a reduction in large LDL particles. Each of the features of 
diabetic dyslipidemia has been associated with increased risk of cardiovascular disease, the leading cause of 
death in type 2 diabetics.  Increasing evidence in both experimental and clinical studies suggests that 
oxidative stress plays a major role in the pathogenesis of both types of diabetes mellitus. Free radicals are 
formed disproportionately in diabetes by glucose oxidation, nonenzymatic glycation of proteins, and the 
subsequent oxidative degradation of glycated proteins. Abnormally high levels of free radicals and the 
simultaneous decline of antioxidant defense mechanisms can lead to damage of cellular organelles and 
enzymes, increased lipid peroxidation, and development of insulin resistance. These consequences of 
oxidative stress can promote the development of complications of diabetes mellitus. Changes in oxidative 
stress biomarkers, including superoxide dismutase, catalase, glutathione reductase, glutathione peroxidase, 
glutathione levels, vitamins, lipid peroxidation, nitrite concentration, nonenzymatic glycosylated proteins, 
and hyperglycemia in diabetes, and their consequences, are discussed in this review. In vivo studies of the 
effects of various conventional and alternative drugs on these biomarkers are surveyed. There is a need to 
continue to explore the relationship between free radicals, diabetes, and its complications, and to elucidate 
the mechanisms by which increased oxidative stress accelerates the development of diabetic complications, 
in an effort to expand treatment options. 
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