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1. Introduction
Diabetes mellitus (DM) describes a metabolic disorder of multiple
etiology, which is characterized by chronic hyperglycemia, with
disturbances of carbohydrate, fat and protein metabolism, which results
from defects in insulin secretion, insulin action, or both(1).Noninsulindependent
diabetes mellitus is one of the most widely spread and severe
disorders currently, globally. The number of patients suffering from
diabetes mellitus was reported to be over 381.8 million people worldwide
(2).

Oxygen free radicals and lipid peroxides have been implicated in the
pathogenesis of a large number of diseases such as Diabetes mellitus,
cancer, rheumatoid arthritis, infectious diseases, and atherosclerosis (3).
Growing evidence indicates that oxidative stress is increased in diabetes
due to overproduction of reactive oxygen species (ROS) and decreased
efficiency of antioxidant defenses. Oxidative stress, as well as
nonenzymic
glycosylation, is now considered as a major factor contributing
to the extent of chronic diabetes complications (4).
The increased oxidative stress in DM contributes to the development
of diabetic complications. Oxygen derived free radicals and reactive
oxygen species interact with the lipid bilayer of the cell membrane
resulting in lipid peroxidation. Malondialdehyde (MDA) is a stable end
product of lipid peroxidation. Elevated MDA levels alter the structural
integrity of the cell membranes. Inactivation of membrane bound
enzymes and surface receptor molecules leads to cell-regulating errors.
The involvement of oxidized low density lipoproteins (LDL) in the foam
cell formation leads to atherosclerosis (5).
There is accumulating evidence that the metabolism of several trace
elements are altered in DM and that these nutrients might have specific
roles in the pathogenesis and progression of this disease(6). A relationship
between trace and macro elements with diabetes has been observed in
many research studies. The proposed mechanism of trace elements
enhancing insulin action includes activation of insulin receptor sites and
serving as co-factors or components for enzyme systems involved in
glucose metabolism(7). Alteration in the metabolism of trace elements
like copper is associated with DM(8). Trace elements are accepted as
essential for optimum health, because of their diverse metabolic
characteristics and functions (9).
Trace elements participate in production of reactive oxygen species
(ROS), which contribute to oxidative stress. Oxidative stress contributes
to the pathogenesis of many diseases including DM. Previous studies
have shown that copper causes oxidative stress(8, 10).Copper acts as a pro

oxidant and may participate in metal catalyzed formation of free
radicals(8). The increased production of free radicals is likely to be
associated with development of type 2 DM (8, 11). On the other hand some
of these nutrients can directly modulate glucose homeostasis(12,
13).Deficiencies of certain minerals such as Zn have been shown to
predispose a person to glucose intolerance and to promote the
development of diabetic complications(14).It was reported that Zn is
involved in the synthesis, storage, secretion, and conformational integrity
of insulin monomers and that Zn assembles to a dimeric form for storage
and secretion as crystalline insulin(15). Lower levels of Zn may affect the
ability of pancreatic islet cells responsible for the production and
secretion of insulin, such as in type-2 diabetes (16).
Hyperuricemia has been also added to the set of metabolic
abnormalities associated with insulin resistance and/or
hyperinsulinemia in metabolic syndrome (17, 18, 19). Hyperuricemia is a
condition that is significantly associated with markers of metabolic
syndrome such as dyslipidemia, glucose intolerance, high blood pressure,
and central obesity, which are accepted as risk factors for developing
cardiovascular disease. Hyperuricemia is probably associated with
glucose intolerance due to various mechanisms, however, the most
important is the association between insulin and renal resistance to
absorption of urates (20, 21, 22).Recent studies have demonstrated that UA
levels are higher in subjects with prediabetes and early Type 2 diabetes
than in healthy controls(23, 24). Furthermore, an elevated serum UA level
was found to increase chances for developing Type2 diabetes in
individuals with impaired glucose tolerance (25).

