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Introduction
Cancer is a complex and multifactorial disease, with its development 

influenced by both genetic and environmental factors. Environmental 
exposures, including pollutants, chemicals, and infectious agents, 
along with lifestyle choices such as diet, physical activity, and smoking, 
play a significant role in shaping an individual's cancer risk. One of 
the key mechanisms through which these factors contribute to cancer 
is inflammation. Chronic inflammation is a well-established driver of 
cancer, promoting genetic mutations, immune evasion, and tumor 
progression. Understanding how environmental exposures and lifestyle 
choices modulate inflammation is crucial for identifying preventive 
measures and therapeutic interventions aimed at reducing cancer risk. 
This article explores how various environmental factors and lifestyle 
behaviors influence inflammation and subsequently impact cancer risk 
[1].

Description
Environmental exposures and inflammation

Environmental exposures, particularly those that result in chronic 
inflammation, have been linked to an increased risk of several types of 
cancer. These exposures can be natural or man-made, and they often 
trigger immune responses that contribute to tumorigenesis. Common 
environmental factors include air pollution, chemical toxins, ultraviolet 
(UV) radiation, and infectious agents [2].

Air pollution: Exposure to air pollutants such as particulate matter 
(PM), nitrogen dioxide (NO2), and ozone is known to induce systemic 
inflammation. Fine particulate matter, in particular, can penetrate deep 
into the lungs and enter the bloodstream, causing oxidative stress and 
triggering inflammatory pathways. Chronic exposure to air pollution 
has been associated with increased risks of lung cancer, colorectal 
cancer, and other malignancies. The inflammatory response induced 
by air pollution can promote cancer initiation by causing DNA damage 
and mutations, while also contributing to tumor progression by 
enhancing angiogenesis and immune evasion [3].

Chemical toxins and carcinogens: Industrial chemicals, pesticides, 
and carcinogenic substances like asbestos, benzene, and vinyl chloride 
have long been known to cause cancer. These chemicals can lead to 
chronic inflammation by directly damaging tissues, inducing immune 
responses, and promoting oxidative stress. For example, tobacco 
smoke contains thousands of chemicals that trigger inflammation in 
the lungs, increasing the risk of lung cancer [4]. Additionally, exposure 
to certain chemicals can alter the tumor microenvironment, creating 
an inflammatory milieu that fosters tumor growth and metastasis.

Ultraviolet (UV) radiation: UV radiation from the sun or tanning 
beds is a major environmental carcinogen, particularly for skin cancers 
such as melanoma. UV radiation induces inflammation through the 
release of inflammatory cytokines and the recruitment of immune cells 
to the skin. This inflammatory response, while intended to repair the 
damage caused by UV exposure, can promote DNA mutations in skin 
cells, increasing the risk of tumor formation [5]. Chronic UV exposure 
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leads to persistent inflammation, which can accelerate the onset and 
progression of skin cancers by supporting tumor cell survival and 
angiogenesis.

Infectious agents: Certain viruses, bacteria, and parasites can 
cause chronic inflammation, leading to an increased risk of cancer. For 
instance, the human papillomavirus (HPV) is linked to cervical cancer, 
and chronic infections with Helicobacter pylori can lead to gastric 
cancer. These infections provoke long-term immune responses that 
contribute to tissue damage, genomic instability, and the formation of 
an inflammatory microenvironment that supports tumorigenesis [6].

Lifestyle choices and inflammation

Lifestyle choices have a profound impact on inflammation and 
cancer risk. Diet, physical activity, smoking, and alcohol consumption 
can either promote or mitigate inflammation, influencing the 
development of various cancers.

Diet and inflammation: A poor diet, particularly one high in 
processed foods, refined sugars, and unhealthy fats, can lead to chronic 
low-grade inflammation. Diets rich in red and processed meats have 
been linked to an increased risk of colorectal cancer, partly due to 
their pro-inflammatory effects. On the other hand, a diet rich in fruits, 
vegetables, whole grains, and healthy fats (such as omega-3 fatty acids) 
has anti-inflammatory properties and is associated with a reduced risk 
of several cancers. Phytochemicals and antioxidants found in plant-
based foods help to modulate the immune response, reduce oxidative 
stress, and inhibit inflammation, ultimately lowering cancer risk [7].

Physical activity: Regular physical activity is a key modulator 
of inflammation. Exercise has been shown to reduce levels of pro-
inflammatory cytokines, improve immune function, and reduce the 
risk of obesity, which itself is a major driver of chronic inflammation. 
Studies have demonstrated that physically active individuals have a 
lower risk of developing cancers such as breast, colon, and endometrial 
cancer [8]. Physical activity not only reduces systemic inflammation 
but also improves insulin sensitivity, regulates hormones like estrogen, 
and enhances immune surveillance all of which contribute to a reduced 
risk of cancer.

Smoking and inflammation: Smoking is a well-established cause 
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of inflammation and cancer. Tobacco smoke contains numerous 
carcinogens that induce inflammation in the lungs, airways, and 
throughout the body. The chronic inflammatory response triggered by 
smoking contributes to DNA damage, immune suppression, and tumor 
promotion. Smoking is a major risk factor for lung cancer, as well as 
cancers of the mouth, throat, pancreas, bladder, and cervix. Quitting 
smoking, even after years of tobacco use, can reduce inflammation and 
lower cancer risk [9].

Alcohol consumption: Excessive alcohol consumption is another 
lifestyle factor that promotes inflammation and increases cancer 
risk. Alcohol can irritate tissues, particularly in the liver, mouth, and 
gastrointestinal tract, leading to chronic inflammation. Alcohol-
induced inflammation contributes to the development of cancers 
such as liver, esophageal, and breast cancer. In addition, alcohol can 
impair the immune system, making it harder for the body to detect 
and eliminate cancer cells. Reducing alcohol intake can help lower 
inflammation and reduce cancer risk.

Obesity and inflammation: Obesity is closely linked to systemic 
chronic inflammation, which is considered a major factor in the 
development of various cancers. Adipose tissue, particularly visceral 
fat, produces inflammatory cytokines such as TNF-α and IL-6, which 
contribute to a pro-inflammatory state. This chronic inflammation 
is associated with an increased risk of cancers like colorectal, breast, 
liver, and pancreatic cancer. Maintaining a healthy weight through diet 
and exercise can help mitigate the inflammatory effects of obesity and 
reduce cancer risk.

Interaction between environmental exposures and lifestyle 
choices

The combined effect of environmental exposures and lifestyle 
choices can have a synergistic impact on inflammation and cancer 
risk. For instance, individuals who live in areas with high levels of air 
pollution and also have a sedentary lifestyle or poor dietary habits may 
experience higher levels of chronic inflammation, increasing their risk 
of developing cancer. Furthermore, genetic susceptibility may also play 
a role in how an individual responds to environmental and lifestyle 
factors, further complicating the relationship between inflammation 
and cancer [10].

Conclusion
Environmental exposures and lifestyle choices are critical 

modulators of inflammation and cancer risk. Chronic inflammation, 
driven by factors such as air pollution, chemical toxins, UV 
radiation, and infections, is a key contributor to cancer development. 
Likewise, lifestyle choices such as diet, physical activity, smoking, 
alcohol consumption, and obesity can either exacerbate or mitigate 

inflammation, influencing cancer risk. Understanding the complex 
interplay between these factors is essential for developing strategies 
to prevent cancer and promote better health outcomes. By reducing 
exposure to harmful environmental agents and adopting healthier 
lifestyle habits, individuals can significantly lower their risk of 
developing chronic inflammation and, subsequently, cancer. Public 
health initiatives that focus on reducing environmental pollution, 
promoting healthier diets, increasing physical activity, and smoking 
cessation can have a profound impact on cancer prevention. Moreover, 
personalized approaches that consider genetic predispositions and 
environmental exposures will be crucial for effective cancer risk 
management in the future.

Acknowledgement

None

Conflict of Interest

None

References
1. El-Rayes B, Philip P, Sarkar F, Shields A, Wolff  R, et al. (2011) A phase II 

study of isoflavones, erlotinib, and gemcitabine in advanced pancreatic cancer. 
Invest New Drugs 29: 694-699.

2. Bimonte S, Barbieri A, Palma G, Luciano A, Rea D, et al. (2013) Curcumin 
inhibits tumor growth and angiogenesis in an orthotopic mouse model of human 
pancreatic cancer. BioMed Res Intl 810423.

3. Ma J, Fang B, Zeng F, Pang H, Ma C, et al. (2014) Curcumin inhibits cell growth 
and invasion through up- regulation of miR-7 in pancreatic cancer cells. Toxicol 
Lett 31: 82-91.

4. Osterman CJ, Lynch J, Leaf P, Gonda A, Ferguson Bennit HR, et al. (2015) 
Curcumin modulates pancreatic adenocarcinoma cell-derived exosomal 
function. Plos One 10: e0132845.

5. Tsai C, Hsieh T, Lee J, Hsu C, Chiu C, et al. (2015) Curcumin suppresses 
phthalate-induced metastasis and the proportion of cancer stem cell (CSC)-like 
cells via the inhibition of AhR/ERK/SK1 signaling in hepatocellular carcinoma. 
J Agric Food Chem 63: 10388-10398.

6. Devassy J, Nwachukwu I, Jones PJ (2015) Curcumin and cancer: barriers to 
obtaining a health claim. Nutrit Rev 73: 155-165.

7. Subramaniam D, Ramalingam S, Houchen CW, Anant S (2010) Cancer stem 
cells: a novel paradigm for cancer prevention and treatment. Mini Rev Med 
Chem 10: 359-371.

8. Osterman C, Gonda A, Stiff T, Moyron R, Wall N (2016) Curcumin induces 
pancreatic adenocarcinoma cell death via reduction of the inhibitors of 
apoptosis. Pancreas 45: 101-109.

9. Yin T, Shi P, Gou S, Shen Q, Wang C (2014) Dendritic cells loaded with 
pancreatic cancer stem cells (CSCs) lysates induce antitumor immune killing 
effect in vitro. Plos One 9: e114581.

10. Sawicka D, Car H, Borawska M, Nikliński J (2012) The anticancer activity of 
propolis. Folia Histochem Cytobiol 50: 25-37.

https://link.springer.com/article/10.1007/s10637-010-9386-6
https://link.springer.com/article/10.1007/s10637-010-9386-6
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/24324975/
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/24324975/
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/24324975/
https://linkinghub.elsevier.com/retrieve/pii/S0378-4274(14)01348-4
https://linkinghub.elsevier.com/retrieve/pii/S0378-4274(14)01348-4
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/26177391/
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/26177391/
https://pubs.acs.org/doi/10.1021/acs.jafc.5b04415
https://pubs.acs.org/doi/10.1021/acs.jafc.5b04415
https://pubs.acs.org/doi/10.1021/acs.jafc.5b04415
https://academic.oup.com/nutritionreviews/article-lookup/doi/10.1093/nutrit/nuu064
https://academic.oup.com/nutritionreviews/article-lookup/doi/10.1093/nutrit/nuu064
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/20370703/
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/20370703/
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/26348467/
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/26348467/
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/26348467/
https://www.researchgate.net/publication/269770215_Dendritic_Cells_Loaded_with_Pancreatic_Cancer_Stem_Cells_CSCs_Lysates_Induce_Antitumor_Immune_Killing_Effect_In_Vitro
https://www.researchgate.net/publication/269770215_Dendritic_Cells_Loaded_with_Pancreatic_Cancer_Stem_Cells_CSCs_Lysates_Induce_Antitumor_Immune_Killing_Effect_In_Vitro
https://www.researchgate.net/publication/269770215_Dendritic_Cells_Loaded_with_Pancreatic_Cancer_Stem_Cells_CSCs_Lysates_Induce_Antitumor_Immune_Killing_Effect_In_Vitro
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/34444754/
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/34444754/

