





What Happens in the Body When a Person Has Cancer and the Role
of Oxygen Supplementation

Cancer is a complex disease that involves the uncontrolled growth of abnormal cells. These cells
can spread to other parts of the body, impairing normal function and causing a variety of
symptoms depending on the type of cancer. Cancer affects different parts of the body, including
the lungs, breast, prostate, colon, liver, and blood, each with its own impact on the body's
processes. Cancer can directly or indirectly interfere with normal cellular functions, metabolism,
and tissue integrity.

Oxygen plays a crucial role in cellular function, and when cancer cells grow uncontrollably, they
face challenges due to a lack of oxygen (hypoxia) within the Tumour environment. In this article,
we will explore what goes wrong in the body when a person has cancer, the role oxygen plays,
and how oxygen supplementation can offer significant benefits during cancer treatment and
recovety.

Section 1: What Goes Wrong in the Body During Cancer?
What Happens at the Cellular Lezel?

Cancer begins when a normal cell undergoes mutations in its DNA, which results in abnormal
growth, survival, and division. These mutations enable the cell to proliferate uncontrollably,
form Tumours, and sometimes spread to other parts of the body through the bloodstream or
lymphatic system. This process, known as metastasis, causes cancer to spread from its original
site to other organs and tissues.

e Uncontrolled Growth: In a healthy body, cell growth and division are tightly regulated.
However, in cancer, cells bypass normal checkpoints and continue to divide and grow in
an uncontrolled manner, leading to the formation of Tumours.

e Evasion of Cell Death (Apoptosis): Cancer cells are often resistant to apoptosis, the
programmed cell death process that normally removes damaged or unwanted cells. This
allows cancer cells to survive longer than normal cells and accumulate mutations over
time.

e Angiogenesis (Blood Vessel Formation): As Tumours grow, they need more oxygen and
nutrients. To support their growth, Tumours release signals that stimulate the formation
of new blood vessels, a process known as angiogenesis. However, the new blood vessels
are often irregular and inefficient, leading to areas within the Tumour that are oxygen-
deprived or hypoxic.

e Tumour Hypoxia: As Tumours grow rapidly, they can outgrow their blood supply,
leading to low oxygen levels within the Tumour. This hypoxia creates an environment
where cancer cells may become more aggressive, invasive, and resistant to treatment.
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l’o Metabolic Changes: Cancer cells have altered metabolic needs. They consume more

: : glucose than normal cells (even in low oxygen conditions) and often produce lactic acid

S St  asa by-product, which can lead to an acidic environment that further fuels cancer

progtession.
e Immune System Evasion: Cancer cells can evade the immune system by producing
- molecules that suppress immune responses or by hiding from immune cells. This allows
tumours to grow and spread without being attacked by the body’s natural defenses.

e Pain and Fatigue: As cancer spreads and disrupts normal tissue function, it can cause
significant pain, weakness, and fatigue. The spread of cancer to organs like the liver,
bones, and lungs can cause systemic symptoms such as shortness of breath, liver
dysfunction, and bone pain.

Section 2: The Role of Oxygen in Cancer and Tumour Growth
Why Is Oxygen Important for Cancer Cells?

Oxygen is essential for the survival and growth of normal and cancerous cells. In normal cells,
oxygen supports cellular respiration, the process by which cells generate energy (ATP) for various
functions. However, cancer cells often have altered energy production processes, relying more
on anaerobic (without oxygen) metabolism, even in the presence of oxygen (the Warburg effect).
This allows cancer cells to survive in low-oxygen environments, such as the areas within tumours
that are distant from blood vessels.

e Tumour Hypoxia: As tumours grow, they demand more oxygen and nutrients, but the
irregular blood vessels formed by tumours are often inefficient. This leads to areas within
the tumour that are hypoxic (low in oxygen), which contributes to the aggressiveness and
drug resistance of cancer cells.

e Angiogenesis and Hypoxia: To compensate for low oxygen levels, tumours stimulate
angiogenesis to form new blood vessels. However, these new vessels are often leaky and
disorganized, creating pockets of hypoxia within the tumour. Hypoxic tumours are
harder to treat with traditional therapies like chemotherapy and radiation, which rely on
oxygen to be effective.

e Cancer Cell Adaptation to Hypoxia: In hypoxic conditions, cancer cells adapt by
activating signalling pathways that allow them to survive and continue growing in low-
oxygen environments. These adaptations make cancer cells more aggressive and resistant

to treatments.




Section 3: How Oxygen Supplementation Helps in Cancer

Oxygen therapy, or supplemental oxygen, is a common supportive treatment for cancer patients,
particularly those experiencing low oxygen levels due to cancer or its treatments. Here’s how
oxygen supplementation can help improve the outcome of cancer treatment and overall health.

1. Improving Tumour Oxygenation

e Improved Oxygen Delivery: Oxygen supplementation increases the availability of
oxygen in the bloodstream, improving oxygenation in areas of the Tumour that are
hypoxic. This can make cancer cells more sensitive to chemotherapy and radiation
treatments, which rely on oxygen to kill cancer cells.

¢ Normalization of Blood Vessels: Oxygen helps normalize the blood vessels around
Tumours, reducing the disorganization and permeability of these blood vessels. This can
improve blood flow, reduce hypoxia, and make Tumours more responsive to treatment.

2. Enbancing the E flectiveness of Cancer Treatments

e Chemotherapy: Many chemotherapy drugs are more effective in the presence of oxygen.
Oxygen supplementation can make chemotherapy more effective by improving the
oxygenation of Tumour cells, increasing the ability of the drug to destroy cancer cells.

e Radiation Therapy: Radiation therapy works by damaging the DNA of cancer cells, and
this damage is more effective when oxygen is present. Hypoxic Tumour cells are less
sensitive to radiation, so providing oxygen helps improve the efficacy of radiation
treatments.

3. Reducing Tumour Growth and Metastasis

¢ Inhibiting Angiogenesis: Oxygen supplementation may help reduce the stimulation of
new blood vessel formation in Tumours (angiogenesis), which can inhibit Tumour
growth and reduce metastasis (spread to other parts of the body). Oxygen’s effect on
blood vessels can make it more difficult for Tumours to grow and spread aggtessively.

¢ Reducing Cancer Cell Aggressiveness: By improving oxygen levels in the Tumour,
oxygen supplementation reduces the survival advantage that hypoxic cancer cells have,
making the Tumour less aggressive and potentially slowing its progression.

4. Supporting Immune Function

¢ Enhancing Immune System Response: Oxygen plays a key role in the function of the
immune system. Oxygen supplementation can support the immune cells responsible for
attacking and destroying cancer cells. By improving immune function, oxygen therapy '
can help the body fight cancer more effectively.




c}o’ * Reducing Inflammation: Oxygen has anti-inflammatory properties that can help reduce
‘the inflammation associated with Tumours, which can ease pain and discomfort while
promoting better overall health.
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e Increased Energy: Oxygen supplementation can help reduce fatigue, a common issue
- for cancer patients, by improving oxygen delivery throughout the body. With better
oxygenation, cancer patients may feel less tired and more capable of engaging in daily
activities.
o Alleviating Symptoms of Hypoxia: Many cancer patients experience symptoms related
to low oxygen levels, such as shortness of breath, fatigue, and dizziness. Oxygen
supplementation helps alleviate these symptoms, improving overall well-being.

Section 4: Benefits of Oxygen Supplementation in Cancer Patients

1. Enhancing Cancer Treatment Effectiveness: Oxygen makes chemotherapy and
radiation more effective by improving oxygen delivery to Tumour tissues, which
enhances the destruction of cancer cells.

2. Reducing Tumour Aggressiveness and Growth: Oxygen reduces hypoxia in Tumours,
which can decrease Tumour aggressiveness, slow Tumour growth, and reduce metastasis.

3. Improving Immune Function: Oxygen enhances immune cell activity, supporting the
body’s ability to fight cancer and other infections.

4. Reducing Pain and Inflammation: Oxygen reduces inflammation in Tumour areas,
leading to less pain and discomfort for cancer patients.

5. Boosting Overall Energy and Quality of Life: Oxygen helps alleviate fatigue, making
cancer patients feel more energetic and improving their overall quality of life.

Conclusion

Cancer is a complex disease that disrupts normal cellular function, leading to abnormal growth,
metastasis, and organ dysfunction. Oxygen plays a crucial role in supporting the body's cells,
tissues, and organs. In cancer, oxygen supplementation can be a powerful tool to improve the
effectiveness of treatments like chemotherapy and radiation, reduce Tumour growth and
metastasis, support immune function, and alleviate symptoms like fatigue and shortness of
breath. By improving oxygen delivery to Tumour tissues and healthy cells, oxygen
supplementation helps enhance the body’s ability to fight cancer and supports better outcomes
during treatment. For cancer patients, oxygen therapy is an essential supportive treatment that
- can make a significant difference in both the effectiveness of cancer therapies and overall quality

of life. Always consult with a healthcare proyvider to determine if oxygen supplementation is
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