
A Note on Reactive Oxygen Species and Free Radical 
Carcinogenesis

Description
The interrelated pathological mechanisms that lead to cancer 

development and progression are chronic inflammation and oxidative 
stress. Increased oxidative and inflammatory damage has been 
demonstrated to cause cancer and contribute to tumour spread. The 
main contributor to oxidative stress is the overproduction of Reactive 
Oxygen Species (ROS), which is linked to a diminished capacity 
of endogenous cell defense mechanisms and/or metabolic imbalance. 
A high quantity of Reactive Oxygen Species (ROS) was identified as 
a predisposing factor for cell transformation, as it can activate 
pro-oncogenic signaling pathways, cause gene expression 
alterations, and facilitate the accumulation of mutations, DNA 
damage, and genomic instability.

Moreover, the activation of transcription factors such as NF-B, p53, 
HIF1, and many others caused by persistent oxidative stress leads to 
the expression of numerous genes inflammatory cytokines. TNF, 
TGF-, interleukins, and prostaglandins all could affect the formation 
of neoplasia as a result of the hyper activation of inflammatory 
mediators. Pro-inflammatory cytokines have been demonstrated to 
cause adaptive responses and tumour cell resistance to apoptosis, 
as well as promote proliferation, invasion, and angiogenesis.

Furthermore, the prolonged inflammatory response causes an 
excess of free radicals, enhancing the initial effects. This 
review covers current findings and advancements in the 
understanding of the processes that link oxidative stress and 
chronic inflammation to tumor progression and progression. In 
addition, the review contributes to the development of 
treatment approaches and the discovery of natural compounds 
effective in inhibiting many major oncological and inflammation-
related targets at the same time.

Cancer treatment dates back to the 17th century and involves a 
number of chemotherapy, radiation, and surgical procedures. Despite 
the huge number of additional ways for treating malignant 
neoplasms, their efficacy is limited in some situations due 
to multidrug resistance, the emergence of recurrent medical 
disorders, and the indiscriminate killing of tumour cells impacting 
the healthy body microenvironment. According to World Health 
Organization estimates, cancer is the world's second leading 
cause of death, trailing only cardiovascular disorders.

According to the International Agency for Research on Cancer, 
19.3 million new cancer cases and nearly 10 million cancer deaths 
will be reported worldwide in 2020. Furthermore, the global cancer 
burden is expected to reach more than 28 million cases by 2040. All 
of this focuses the need for innovative specific treatment 
strategies that are both effective and efficient. Identification of the 
processes and biomarkers that are responsible for tumour 
initiation and proliferation is critical in the development of new 
medications for the treatment of oncological disorders. Many 
therapeutic targets for effective cancer treatment have been found 
in recent years. We've focused on the function of oxidative stress 
and inflammation, one of the most important variables in the 
genesis and progression of oncological diseases.

This standardization and extension of existing data in the 
fight against cancer may assist in the progression of cancer 
therapy development. We also present clinical and experimental 
data from research of potential natural-source anticancer medicines 
that target oxidative stress and inflammation. Both experimental 
scientists and clinical specialists can benefit from these reviews. 
They can also help with the development of more efficient anti-
cancer medications and research in this field, which will help to 
enhance the treatment of these diseases. Free Radicals and 
Oxidative Stress-General Information

The discussion of the free radical carcinogenesis concept has 
recently gotten a lot of attention. Despite the enormous variety of 
pathogenic symptoms exhibited in each malignant tumor, there is 
a common trend of redox imbalance development that leads to 
the formation and progression of Oncopathology. Free radicals 
that produce genetic changes can contribute to the commencement of 
the processes that transform a normal cell into a tumour cell, while 
also being important in all stages of carcinogenesis. Free radicals 
have a high reactivity because, unlike most organic compounds, 
they have an unpaired electron in the outer electron orbital. Free 
radicals serve as active oxidants in this scenario, absorbing the 
missing electron from biologically active molecules and causing 
structural damage.

Modern findings show the significance of oxidative stress 
and chronic inflammation in tumour development at all phases, 
from initiation to metastasis and treatment resistance. The 
development of cancer is a multi-step process that includes 
cell mutation and change. 
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Persistent oxidative damage to various macromolecules is caused by 
the overproduction of highly reactive free radicals and the disruption 
of the cell's endogenous antioxidant defense system. By changing the 
function of transcription factors, this can cause genetic mutations and 
affect gene expression, which is vital in cancer.

Representatives of the antioxidant defense control the 
inflammation that arises in several forms of cancer, the use of natural 
compounds as substances with an extremely broad spectrum of 
action that influence many fundamental biochemical reactions for the 
development of inflammation and cancer diseases, as indicated by 
biomarkers of inflammation and oxidative stress located in the 
biological fluids of patients with malignant neoplasms, and the use of

natural compounds as substances with an extremely broad spectrum 
of action that influence many fundamental protein kinases for the 
development of inflammation and cancer diseases. This could be 
useful in the development of multi-targeted anticancer medicines 
designed to alter cell redox balance and inflammation, as well as 
monitoring cancer disease progression.
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