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Chapter One Introduction

1.Introduction

Toxic metals that have an effect on metabolic pathways come from natural
sources, while others are the product of human activity. These metals have a wide
range of effects on the environment. Consumption of polluted foods like, vegetables
and fish, which are important contributors to dietary cadmium consumption, is the
most significant source of exposure to Heavy Metals such as Cd, Pb, Cu, and Ni for
those who do not have occupational exposure to these metals. This is the case for
individuals who are not exposed to these heavy metals in their professional lives
(Javaid et al., 2021)

The emissions have dramatically increased over the past few decades as a
result of continual pollution from trash and untreated chemical waste. They have
also swiftly attracted attention for their critical role in the development of a variety
of metabolic illnesses, particularly diabetes. Cadmium and arsenic are not only
found in high concentrations in the environment, but they are also linked to a wide
variety of health hazards (Ji et al., 2021).

These metals predominantly accumulate in the liver, kidneys, and pancreas
upon entering the human body, adversely affecting glucose metabolism and its
interrelation with various metabolic pathways, particularly glycolysis, glycogenesis,
and gluconeogenesis, by modifying and impairing the specific activity of essential
enzymes. Disrupted glucose homeostasis in the liver significantly contributes to the
onset of diabetes (El-Sikaily & Helal,2021).

In addition, impaired liver and kidney function, as well as diminished

pancreatic and muscle function, are substantial contributors to high blood glucose
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Chapter One Introduction

levels, particularly in populations that are at risk for developing health problems.
The makeup of these enzymes can be altered by heavy metals, which have the power
to create such disruptions. As a result of the damage, they do to the pancreas and
adrenal glands, they also disrupt the hormonal balance. The presence of such metals
frequently encourages the development of reactive oxygen species and inhibits the
processes that provide antioxidant defense, leading to damage to many organs such
as the liver, kidneys, nervous system, heart and blood vessels, in addition to the lungs
(Javaid et al., 2021).

There is a current deficiency in the amount of information regarding the
specific cause of the majority of diabetes types. In every instance, the pancreas is
unable to produce an adequate amount of insulin, which results in the accumulation
of sugar in the bloodstream. Different factors that can play an important role in the
increase of Type 1 Diabetes Mellitus and Type 2 Diabetes Mellitus, including
environmental influences and genetic or hereditary factors, this research aimed to
illustrate the correlation between diabetes and heavy metal contamination (lead,
cadmium, and copper) (El-Sikaily & Helal,2021).
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Aims of study:

The objectives of the present study are to ascertain the impact of lead,
cadmium and copper on diabetic patients type 2 and their association with some

biochemical indicators and this is done through:

1. To evaluate the significance of lead, cadmium and copper levels in individuals

with type 2 diabetes mellitus

2. To identify biomarkers which could act as predictors of disease activity in

individuals with diabetes mellitus types 2.

3. To compare these findings to a series of demographic and biochemical data
collected from a patient group. The latter parameters include age, gender and weight
and laboratory parameters indicative of disease status, i.e. Fasting blood Glucose

(FBG) and Kidney function levels (Urea, Creatinine).
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