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ABOVE THE STUDY

Heavy metal toxicity remains a significant global health concern
due to increasing industrialization, environmental pollution,
occupational exposure, and contamination of food and water
sources. Heavy metals such as lead, mercury, arsenic, cadmium,
and chromium are naturally occurring elements; however,
excessive exposure can result in serious adverse health effects.
Unlike many organic toxins, heavy metals tend to accumulate in
biological tissues over time, leading to acute or chronic toxicity
that may affect multiple organ systems. Understanding the
clinical manifestations and available therapeutic approaches is
essential for the effective diagnosis and management of affected
individuals.

Human exposure to heavy metals can occur through various
routes, including inhalation, ingestion, and dermal contact.
Occupational settings such as mining, battery manufacturing,
metal processing, and chemical industries remain major sources

Additionally,

polluted air, agricultural products, and certain traditional

of exposure. contaminated drinking water,
medicines may contribute to toxic accumulation in the general
population.

The clinical presentation of heavy metal toxicity varies
depending on the specific metal involved, the duration of
exposure, and the individual's susceptibility. Lead toxicity is
commonly associated with neurological, hematological, and

Children are

vulnerable, with exposure potentially resulting in cognitive

gastrointestinal  abnormalities. particularly
impairment, developmental delays, behavioral disturbances, and
reduced academic performance. In adults, chronic lead exposure
may contribute to hypertension, kidney dysfunction, and

peripheral neuropathy.

Mercury toxicity can affect both the central and peripheral
nervous systems. Clinical manifestations may include tremors,
memory impairment, mood disturbances, sensory deficits, and
through
contaminated seafood remains a major public health concern

motor dysfunction. Exposure to methylmercury

due to its ability to cross the blood-brain barrier and accumulate

in neural tissues. Pregnant women and developing fetuses are
especially susceptible to mercury-related neurological damage.

Arsenic toxicity is associated with dermatological, cardiovascular,
neurological, and carcinogenic effects. Chronic exposure often
produces characteristic skin changes, including
hyperpigmentation and keratosis. Long-term arsenic exposure
has also been linked to an increased risk of cancers affecting the
skin, lungs, bladder, and liver. Contaminated groundwater
remains one of the most common sources of arsenic exposure
worldwide.

Cadmium toxicity primarily affects the kidneys and skeletal
system. Chronic exposure result in renal tubular
dysfunction, proteinuria, decreased bone mineral density, and
an increased risk of fractures. Industrial emissions and tobacco
smoke represent important sources of cadmium exposure.
Similarly, chromium toxicity, particularly exposure to hexavalent
chromium, may cause respiratory disease, skin irritation, and an
elevated risk of lung cancer among occupationally exposed
individuals.

may

Accurate diagnosis of heavy metal poisoning requires a
combination of clinical assessment, exposure history, and
laboratory testing. Blood, urine, hair, and tissue analyses are
commonly used to measure metal concentrations and assess the
extent of exposure. Advances in analytical toxicology have
improved the sensitivity and accuracy of these diagnostic
methods, facilitating earlier detection and intervention.

The cornerstone of treatment is the prompt identification and
elimination of the exposure source. Preventing further contact
with the toxic metal is essential to limit ongoing accumulation
and tissue damage. Supportive care may be necessary to manage
organ-specific complications and alleviate symptoms.

Chelation therapy remains the primary pharmacological
treatment for significant heavy metal poisoning. Chelating agents
such as dimercaprol, calcium disodium
Ethylenediaminetetraacetic acid (EDTA), succimer, and
penicillamine bind to toxic metals, enhancing their excretion
from the body. The choice of chelating agent depends on the
specific metal involved, the severity of toxicity, and patient-
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related factors. While chelation can be highly effective, careful
monitoring is required to minimize adverse effects and ensure
treatment efficacy.

In conclusion, heavy metal toxicity continues to pose substantial
challenges to public health and clinical practice. The diverse
clinical manifestations, potential for chronic organ damage, and
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widespread environmental exposure highlight the importance of
early recognition and intervention. Advances in diagnostic
technologies, environmental monitoring, and chelation
therapies have improved patient outcomes; however, prevention,
public health education, and continued research remain critical

for reducing the global burden of heavy metal poisoning.
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