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DESCRIPTION

Cancer is a multifaceted disease that arises due to genetic
and Among  the
environmental factors, chronic inflammation has garnered

mutations environmental  factors.
significant attention for its role in cancer initiation and
progression. Chronic inflammation can cause genetic mutations,
creating a vicious cycle that accelerates tumorigenesis. This
article analyzes the complex relationship between chronic
inflammation and genetic mutations in cancer development,
focusing on how inflammatory processes contribute to the
accumulation of mutations and the molecular mechanisms

involved.

Chronic prolonged, low-grade
inflammation that remains for months or years. Unlike acute
inflammation, which is a protective response to injury or

inflammation refers to

infection, chronic inflammation occurs when the body’s
immune response remains activated over a long period, often
due to persistent infections, autoimmune disorders or exposure

Chronic

environment conducive to cancer development by providing a

to environmental toxins. inflammation creates an
continuous source of oxidative stress, DNA damage and an
altered tissue microenvironment that promotes tumorigenesis.

Inflammatory cells, including macrophages, neutrophils and T-
cells, are important in the inflammatory response. These
immune cells release a variety of molecules such as cytokines,
growth factors and Reactive Oxygen Species (ROS), which are
capable of inducing DNA damage. Over time, this repeated
exposure to damaging agents can cause genetic mutations in
normal cells, pushing them toward malignant transformation.

The relationship between chronic inflammation and genetic
mutations is complex and involves several mechanisms. One of
the most prominent is the generation of Reactive Oxygen
Species (ROS) and Reactive Nitrogen Species (RNS) by
inflammatory cells. These molecules can damage cellular DNA,
leading to mutations, chromosomal instability and the activation
ROS-induced DNA damage includes

of oncogenes. base

modifications, strand breaks and crosslinking, all of which
increase the likelihood of genetic alterations in nearby cells.

Additionally, inflammatory cytokines such as Tumor Necrosis
Factor-alpha (TNF-0) and Interleukin-6 (IL-6) promote the
expression of genes involved in cell survival and proliferation.
Chronic production of these cytokines can lead to sustained
cellular proliferation, which increases the opportunity for DNA
replication errors and consequently, genetic mutations. This
proliferative environment, often accompanied by immune cell
infiltration, accelerates the accumulation of mutations, making
cancerous transformations more likely.

Different cancers exhibit varying levels of inflammation and
specific genetic mutations associated with chronic inflammatory
conditions. For example, in colorectal cancer, inflammation due
to Inflammatory Bowel Diseases (IBD), such as Crohn’s disease
and ulcerative colitis, has been strongly linked to an increased
these
inflammation leads to an elevated presence of ROS and RNS,

risk of developing cancer. In conditions, chronic
which cause mutations in genes that regulate cell growth and

apoptosis, such as adenomatous polyposis coli (APC) and p53.

Similarly, in pancreatic cancer, the inflammation associated with
pancreatitis increases the risk of genetic mutations in key tumor
suppressor genes like Kristen Rat Sarcoma (KRAS) and pl6,
driving the development of Pancreatic Ductal Adenocarcinoma
(PDAC). In these cases, inflammation acts as a operator of
genetic instability, encouraging the accumulation of mutations
that accelerate the transition from normal tissue to malignant
tumors.

The Tumor Microenvironment (TME) is another important
factor in understanding the link between chronic inflammation
and genetic mutations Chronic
inflammation within the TME promotes a dynamic interaction
between
Inflammatory mediators such as cytokines and growth factors
released by immune cells not only contribute to genetic

in cancer development.

immune cells, stromal cells and tumor cells.
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mutations but also help in remodelling the TME to support
tumor growth, angiogenesis and metastasis.

CONCLUSION

Chronic important role in the
development of cancer by creating an environment that fosters
genetic mutations and genomic instability. Through the
production of ROS, cytokines and growth factors, inflammation

inflammation plays an
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induces DNA damage, accelerates tumor progression and
promotes genetic alterations that drive cancer. Understanding
this relationship is important for the development of targeted
therapies that aim to reduce inflammation or repair the DNA
damage caused by it, offering new pathways for cancer
prevention and treatment. As research progresses, targeted
therapies that address the dual mechanisms of chronic
inflammation and genetic mutation will likely improve patient
outcomes and reduce the burden of cancer.
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