ISSN: 2684-1614
Journal of Tumour

Research & Reports

OPEN @ ACCESS Freely available online

Perspective

Assessing the Emerging Link between Low-Level Arsenic Exposure and Kidney

Cancer Risk

Taehyun Sansom’

Department of Epidemiology, Texas A & M University, Texas, United States of America

DESCRIPTION

Arsenic is a naturally occurring element that is widely distributed
in the Earth's crust and it can enter drinking water supplies
through natural processes such as the dissolution of minerals or
through human activities such as mining and industrial
discharge. While arsenic exposure is known to pose a significant
risk for various cancers, including lung, skin and bladder cancers,
recent studies have raised concerns about the potential link
between low-level arsenic exposure in drinking water and kidney
cancer risk. This article aims to describes the emerging evidence
connecting arsenic exposure to kidney cancer, discuss possible
mechanisms and highlight the need for further research and
public health action.

Historically, arsenic exposure from drinking water has been
associated with significant health risks, especially in regions
where high levels of arsenic are found naturally, such as parts of
South Asia, Latin America and even in certain areas of the
United States. The World Health Organization (WHO) and the
U.S. Environmental Protection Agency (EPA) have set strict
in drinking water 10
micrograms per liter (ug/L)-as a safety threshold, based on the
carcinogenic potential of the element at higher concentrations.

limits on arsenic concentrations

However, emerging research suggests that even low levels of
arsenic exposure, below the regulatory limit, may still have
adverse effects on human health, particularly when it comes to
kidney cancer. Studies have indicated that longterm, low-level
exposure to arsenic can lead to a range of chronic health
diabetes and
various cancers, with kidney cancer being one of the most

conditions, including cardiovascular disease,

concerning.

Several epidemiological studies have reported a correlation
between low-level arsenic exposure in drinking water and an
increased risk of kidney cancer, though the evidence remains
somewhat inconclusive. A study published in 2014 found that
people exposed to arsenic concentrations below 10 pg/L had a
higher risk of developing kidney cancer compared to those with

no exposure. Another largescale study conducted in Taiwan,
where arsenic concentrations in drinking water are elevated,
indicated that even low levels of arsenic exposure could
contribute to kidney cancer risk, particularly for individuals who
have been exposed over long periods.

While these findings suggest a potential link, it is important to
note that the relationship between arsenic exposure and kidney
cancer is complex and not all studies have reached the same
conclusion. The challenge lies in the fact that kidney cancer has
multiple risk factors, including smoking, obesity and genetic
predisposition, which complicates the isolation of arsenic as the
sole contributing factor. Moreover, arsenic's effects on the
kidneys may be influenced by other environmental exposures and
health conditions, making it difficult to establish a direct cause-
and-effect relationship.

Arsenic is a potent toxicant that can cause damage to cellular
structures and disrupt vital biological processes. One of the key
mechanisms by which arsenic may contribute to kidney cancer is
through its ability to interfere with DNA repair mechanisms.
Arsenic exposure has been shown to induce oxidative stress,
which in turn can lead to DNA mutations and promote
tumorigenesis. Additionally, arsenic is known to alter gene
expression and epigenetic pathways, further increasing the
likelihood of cancer development in susceptible individuals.

Arsenic also has a direct toxic effect on kidney cells. The
kidneys, responsible for filtering toxins from the blood, may
accumulate arsenic over time, leading to cellular damage and
inflammation. Inflammation is a well-known risk factor for
cancer, as it can promote the growth of abnormal cells and the
development of tumors. Arsenic’s ability to disrupt normal
cellular processes makes it particularly concerning as a potential
carcinogen in the kidneys.

CONCLUSION

The link between low-level arsenic exposure in drinking water
and kidney cancer risk is an emerging area of public health
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research that warrants further attention. Although existing
studies suggest a potential association, there is still much to be
understood about the underlying mechanisms and the level of
exposure that poses the greatest risk. As arsenic contamination
remains a significant problem in many parts of the world,
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ongoing efforts to improve water quality and reduce exposure,
alongside further research into the effects of low-level arsenic
exposure, are important for safeguarding public health and
reducing the burden of kidney cancer.
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