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HEAVY METAL TOXICITY 
 
 
 

A heavy metal is usually regarded as a metal having a relatively high density, atomic weight or atomic number. 
World Health Organization declared cadmium, mercury, lead, arsenic, manganese, chromium, cobalt, nickel, 
copper, zinc, selenium, silver, antimony and thallium are toxic heavy metals and cause cellular toxicity.Heavy 
metals are found naturally in the earth, and become concentrated as a result of human caused activities. 
Common sources are from mining and industrial wastes; vehicle emissions; lead-acid batteries; fertilizers; 
paints; treated woods; aging water supply infrastructure; and micro plastics floating in the world's oceans. 
Arsenic, cadmium and lead may be present in children's toys at levels that exceed regulatory standards. 

 
Heavy metals enter plant, animal and human tissues via air inhalation, diet and manual handling. Motor 

vehicle emissions are a major source of airborne contaminants including arsenic, cadmium, cobalt, nickel, lead, 
antimony, vanadium, zinc, platinum, palladium and rhodium. Water sources (groundwater, lakes, streams and 
rivers) can be polluted by heavy metals leaching from industrial and consumer waste; acid rain can exacerbate 
this process by releasing heavy metals trapped in soils.In biological systems, heavy metals have been reported 
to affect cellular organelles and components such as cell membrane, mitochondrial, lysosome, endoplasmic 
reticulum, nuclei, and some enzymes involved in metabolism, detoxification, and damage repair. Metal ions 
have been found to interact with cell components such as DNA and nuclear proteins, causing DNA damage and 
conformational changes that may lead to cell cycle modulation, carcinogenesis or apoptosis. 

 
Heavy metal toxicity has proven to be a major threat and there is several health risks associated with it. 

The toxic effects of these metals, even though they do not have any biological role, remain present in some or 
the other form harmful for the human body and its proper functioning. They sometimes act as a pseudo element 
of the body while at certain times they may even interfere with metabolic processes. Various public health 
measures have been undertaken to control, prevent and treat metal toxicity occurring at various levels, such as 
occupational exposure, accidents and environmental factors. Metal toxicity depends upon the absorbed dose, 
the route of exposure and duration of exposure, i.e. acute or chronic. This can lead to various disorders and can 
also result in excessive damage due to oxidative stress induced by free radical formation. This review gives 
details about some heavy metals and their toxicity mechanisms, along with their health effects. 
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