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DESCRIPTION
The contamination of marine environments with arsenic and 
various metals poses significant concerns for human health, 
particularly through the consumption of wild marine organisms. 
This article examines the risks associated with arsenic and metal 
contamination in these organisms, focusing on their potential 
impact on human health. The presence of these toxic elements in 
seafood is a global issue, driven by both natural processes and 
anthropogenic activities such as mining, industrial discharge and 
agricultural runoff. Understanding the risks associated with these 
contaminants is essential for ensuring food safety and protecting 
public health.

Marine ecosystems are complex and dynamic, with a natural 
ability to accumulate contaminants such as arsenic, mercury, 
lead, cadmium and other metals. These elements can enter the 
marine environment through various pathways, including 
volcanic activity, weathering of rocks and more commonly, 
through human activities such as industrial emissions, waste 
disposal and the use of pesticides and fertilizers.

Arsenic, in particular, is a metalloid that exists in both organic and 
inorganic forms, with the latter being more toxic. Inorganic arsenic 
compounds, such as arsenite and arsenate, are of primary concern 
due to their high toxicity and potential to cause cancer. Similarly, 
metals like mercury and cadmium are highly toxic, even at low 
concentrations and can accumulate in the tissues of marine 
organisms, leading to bioaccumulation and biomagnification along 
the food chain. Arsenic and metals can enter marine environments 
from both natural and anthropogenic sources. Natural sources 
include the erosion of arsenic-rich rocks, volcanic eruptions and 
the deposition of atmospheric particles. However, human activities 
contribute significantly to the levels of these contaminants in the 
ocean. Industrial processes such as mining, smelting and refining 
release large quantities of metals into the environment. 
Additionally, the use of arsenic-based pesticides and herbicides in 
agriculture can lead to runoff that contaminates rivers and 
eventually the ocean. Another significant source is the discharge of 
untreated or inadequately treated industrial wastewater, which 

can contain high levels of toxic metals. Urban runoff, particularly 
from cities with a high density of traffic and industrial activity, 
also contributes to the contamination of coastal waters. Once in 
the marine environment, these contaminants can be taken up by 
plankton, algae and other small organisms, which are then 
consumed by larger marine animals, leading to accumulation in 
the food web.

One of the key concerns regarding arsenic and metals in marine 
organisms is their ability to bioaccumulate and biomagnify. 
Bioaccumulation refers to the process by which organisms 
accumulate contaminants in their tissues over time, often at 
concentrations higher than those found in their environment. 
Biomagnification, on the other hand, occurs when these 
contaminants increase in concentration as they move up the food 
chain. The consumption of seafood contaminated with arsenic 
and metals poses significant health risks to humans. Inorganic 
arsenic is recognized as a potent carcinogen, with long-term 
exposure linked to cancers of the skin, bladder and lungs. It can 
also cause skin lesions, cardiovascular disease and neurotoxicity. 
The risks associated with arsenic are particularly concerning in 
regions where seafood is a major component of the diet.

Mercury, particularly in its organic form (methylmercury), is 
another major health concern. It is highly neurotoxic and can 
affect the brain and nervous system, particularly in developing 
fetuses and young children. Pregnant women who consume high-
mercury seafood are at risk of giving birth to children with 
developmental delays and cognitive impairments. Additionally, 
mercury exposure in adults has been linked to cardiovascular 
diseases and impaired cognitive function. Lead is another metal 
of concern, known for its harmful effects on almost every organ 
system in the body. Even at low levels, lead exposure can cause 
neurological and developmental problems in children, while in 
adults, it is associated with hypertension, renal impairment and 
reproductive issues.

Cadmium, found in shellfish and certain types of fish, can cause 
kidney damage and bone demineralization. Chronic exposure to 
cadmium has been linked to osteoporosis and an increased risk 
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assessing the likelihood of adverse health effects. This 
process includes identifying the sources of exposure, estimating 
the amount of contaminant intake and comparing it to 
established safety thresholds. The assessment also takes into 
account sensitive populations, such as pregnant women and 
children, who may be more vulnerable to the effects of these 
toxins.

Hano T

of fractures. To protect public health, regulatory bodies around 
the world have established maximum permissible levels for 
arsenic and metals in seafood. For example, the European 
Union, the United States Food and Drug Administration (FDA) 
and the World Health Organization (WHO) have set limits for 
the presence of these contaminants in food products, including 
seafood. Risk assessment involves evaluating the potential 
exposure to these contaminants through dietary intake and
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