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Introduction

Metallic elements are integral components of the Earth's crust,
serving vital roles in industrial processes, technological advancements,
and biological functions [1]. However, the ubiquity and versatility
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ingestion, inhalation, or dermal contact. e absorption, distribution,
metabolism, and excretion (ADME) of metals within the body
vary depending on their physicochemical properties and molecular
interactions. Metals may bind to proteins, enzymes, or cellular
membranes, altering their structure and function. Subsequently, metals
can accumulate in various organs and tissues, disrupting cellular
homeostasis and physiological processes. e liver, kidneys, and
bones are primary sites of metal accumulation and toxicity. Metabolic
processes such as biotransformation and detoxi cation attempt to
mitigate metal toxicity by converting metals into less harmful forms
for excretion via urine, feces, sweat, or exhalation.

Toxicological e ects of common metals

. Lead: Lead toxicity is a signi cant public health concern,
particularly in children and pregnant women. Lead exposure can impair
neurodevelopment, cognitive function, and cardiovascular health.
Chronic lead poisoning is associated with anemia, renal dysfunction,
and reproductive abnormalities.

. Mercury: Mercuryexistsinvariousforms,includingelemental
mercury, inorganic mercury compounds, and methylmercury.
Methylmercury, found in contaminated sh and seafood, is highly
toxic and can cause neurological damage, developmental disorders,
and cardiovascular complications.

. Cadmium: Cadmium exposure occurs mainly through
tobacco smoke, contaminated food, and industrial emissions.
Cadmium toxicity targets the kidneys, bones, and respiratory system,
leading to renal dysfunction, osteoporosis, and lung diseases.

. Arsenic:
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