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DESCRIPTION
The human microbiome, a vast community of microorganisms 
inhabiting our bodies, plays a critical role in maintaining health. 
However, an imbalance in this microbial community, known as 
dysbiosis, has been increasingly linked to the development of 
various diseases, including cancer. One of the major mechanisms 
by which a dysbiotic microbiome contributes to cancer is through 
inflammation. Microbiome-induced inflammation can create an 
environment that fosters genetic mutations, leading to cancer 
mutagenesis. Understanding this connection is important 
for identifying potential preventive and therapeutic strategies 
for cancer.

The microbiome and inflammation

The human microbiome consists of trillions of bacteria, viruses, 
fungi and other microorganisms that coexist with the host in a 
mutually beneficial relationship. These microorganisms 
contribute to key biological processes, including digestion, 
immune system development and the synthesis of vitamins. In 
the gut, for instance, the microbiota helps break down complex 
carbohydrates and influences the immune system to maintain 
homeostasis.

However, when the balance of these microbes is disrupted due to 
factors like poor diet, antibiotic use, infections, or environmental 
stress a condition known as dysbiosis occurs. This imbalance 
often triggers chronic low-grade inflammation, which is a key 
contributor to the development of many diseases, including 
cancer.

Chronic inflammation and cancer

Chronic inflammation is a well-established risk factor for cancer. 
Prolonged inflammation can lead to the accumulation of genetic 
mutations, a attribute of cancer cells. Inflammatory cells, such as 
macrophages and neutrophils, release a variety of molecules, 
including cytokines, chemokines and Reactive Oxygen Species 
(ROS), that can damage cellular DNA. If the damage is not 

adequately repaired, it may lead to mutations in genes that 
regulate cell growth, survival and DNA repair, promoting 
tumorigenesis.

In the context of the microbiome, inflammation often results 
from the interaction between microbial products and the host’s 
immune system. Dysbiosis can lead to the release of microbial 
metabolites or pathogens that activate inflammatory pathways, 
creating a microenvironment conducive to cancer development.

Microbiome-induced inflammation and mutagenesis

One of the key ways in which microbiome-induced inflammation 
drives cancer mutagenesis is through the generation of Reactive 
Oxygen Species (ROS) and Reactive Nitrogen Species (RNS). 
These highly reactive molecules are produced by immune cells as 
part of the body’s defense mechanism against pathogens. 
However, when produced in excess due to chronic inflammation, 
ROS and RNS can damage cellular components, including 
DNA. DNA damage, if not repaired correctly, can result in 
mutations, chromosomal instability, and altered gene expression 
all of which contribute to cancer initiation.

Additionally, inflammatory cytokines such as Tumor Necrosis 
Factor-Alpha (TNF-α), interleukin-6 (IL-6) and interleukin-1 
(IL-1) are released during microbiome-induced inflammation. 
These cytokines not only promote immune cell recruitment to 
sites of infection or injury but also influence cellular processes 
like cell division and apoptosis. Chronic exposure to these pro-
inflammatory cytokines can lead to the dysregulation of normal 
cell cycle control, facilitating the accumulation of mutations.

Gut dysbiosis and colorectal cancer

One of the well-studied relationships between microbiome-
induced inflammation and cancer mutagenesis is in the context 
of Colorectal Cancer (CRC). The gut microbiome plays a pivotal 
role in regulating immune responses and maintaining intestinal 
homeostasis. However, an imbalance in gut microbial 
communities, often resulting from dietary habits, antibiotic use,
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promote cancer. Through the generation of ROS, the release of 
inflammatory cytokines and the production of genotoxic 
microbial metabolites, the microbiome plays a pivotal role in 
shaping the tumor microenvironment. Understanding these 
mechanisms provides valuable insights into cancer prevention 
and opens the door for new therapeutic strategies targeting the 
microbiome and inflammation. By restoring a healthy microbial 
balance, we may be able to reduce the mutagenic effects of 
chronic inflammation and prevent cancer development.
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or other environmental factors, can lead to inflammation in the 
intestinal mucosa.

CONCLUSION
The link between microbiome-induced inflammation and 
cancer mutagenesis is becoming increasingly evident. Dysbiosis 
triggers chronic inflammation, which in turn leads to DNA 
damage and the accumulation of mutations that can initiate and
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