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Abstract:

Iron is a vital mineral for many body functions, like carrying oxygen in the blood and helping cells grow. In breast
cancer, iron levels can affect how the disease develops, but the effects can be complicated. Both too little and too
much iron seems to play a role in cancer, though in different ways. Iron deficiency may weaken the immune
system and reduce energy in cells, potentially affecting the body’s ability to fight cancer and respond to treatments.
On the other hand, too much iron can create harmful molecules that damage DNA, possibly making it easier for
cancer to spread. This review looks at current research on how iron levels impact breast cancer and explores how
managing iron may improve treatment strategies.
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Introduction:

Iron is an essential nutrient that plays a key role in many of our body’s functions, such as producing
energy, transporting oxygen, and helping cells grow and repair. While iron is vital for health, having the right
amount is crucial—too much or too little can lead to problems. In cancer, especially breast cancer, researchers
have found that iron levels can influence how the disease progresses.

When it comes to breast cancer, both iron deficiency (not enough iron) and iron overload (too much iron)
may affect the disease, but in different ways. Not having enough iron can weaken the immune system and lower
energy in cells, which could limit the body’s natural defenses against cancer. On the other hand, having too much
iron can lead to the production of harmful substances that damage cells, potentially promoting the growth and
spread of cancer cells.

Understanding the relationship between iron levels and breast cancer is important, as it could lead to better
treatments and preventive strategies. This review will look at recent research to understand how different iron
levels might affect breast cancer and explore whether managing iron could help improve patient outcomes.

Iron Deficiency:

Iron deficiency happens when the body doesn’t have enough iron. Iron is needed to make hemoglobin, a
protein in red blood cells that carries oxygen throughout the body. Without enough iron, the body can’t produce
enough healthy red blood cells, leading to symptoms like fatigue, weakness, pale skin, and trouble concentrating.
Iron deficiency is common and can often be treated with diet changes or supplements.
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Iron Metabolism:

Iron metabolism is the process by which the body manages and uses iron. Since iron is essential for
making hemoglobin (which carries oxygen in the blood), producing energy, and supporting cell growth, the body
carefully regulates iron levels to keep everything in balance.

When we eat foods with iron, our intestines absorb it into the bloodstream. Iron is then transported to the
bone marrow to make red blood cells or stored in the liver for future use. When the body needs more iron, like
during growth or after blood loss, it pulls from these stored reserves. If too much iron is absorbed or too little is
used, it can cause health problems, so the body works hard to keep iron levels just right.
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Breast Cancer:

Breast cancer is a type of cancer that begins in the cells of the breast. It happens when cells in the breast
grow abnormally and form a lump or tumor. Over time, these cancer cells can spread to other parts of the body if

not treated.
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Breast cancer is one of the most common cancers, especially in women, although men can get it too.
Symptoms may include a lump in the breast, changes in breast shape or size, or unusual skin changes. Early
detection through regular screenings, like mammograms, increases the chances of successful treatment. Treatment
often involves surgery, chemotherapy, radiation, and/or hormone therapy, depending on the type and stage of the
cancer.

Cancer Progression:

Cancer progression is the process of cancer getting worse over time. It starts when a group of cells begins
to grow and divide uncontrollably, forming a tumor. As cancer progresses, the tumor grows larger and may invade
nearby tissues. If not treated, cancer cells can spread (or "metastasize™) to other parts of the body through the
bloodstream or lymph system. This makes the cancer more difficult to treat and can lead to serious health
problems. Cancer progression depends on factors like the type of cancer, how quickly the cells grow, and the
body's response to treatment.

Iron Overload:

Iron overload is when the body has too much iron. Normally, the body absorbs just the right amount of iron
from food, but in iron overload, it absorbs too much or can’t get rid of extra iron.
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Properly. This excess iron is stored in organs like the liver, heart, and pancreas, where it can build up over time

and cause damage.
Too much iron can lead to problems like liver disease, heart issues, diabetes, and joint pain. Iron overload

can be caused by certain genetic conditions, frequent blood transfusions, or taking too many iron supplements.
Treatment often involves reducing iron levels with medications or, in some cases, removing blood to lower iron
stores.

Oxidative Stress:

Oxidative stress happens when there’s an imbalance between harmful molecules called free radicals and the
antioxidants that neutralize them. Free radicals are naturally created when our bodies convert food into energy, but
they can also increase due to factors like pollution, smoking, or poor diet.
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When there are too many free radicals and not enough antioxidants to keep them in check, they can
damage cells, proteins, and DNA. This damage over time can lead to health problems, including aging,
inflammation, and diseases like cancer, diabetes, and heart disease. Managing oxidative stress involves a healthy
lifestyle, including a diet rich in antioxidants from fruits and vegetables.

Immune Function:

Immune function refers to how the body’s immune system works to protect us from illness and infections. The
immune system is made up of special cells, tissues, and organs that identify and fight harmful invaders like
bacteria, viruses, and other foreign substances.

When the body detects something harmful, the immune system responds by sending cells to attack and
destroy it. It also remembers past infections so it can act faster if the same invader tries to enter the body again. A
strong immune system helps keep us healthy, while a weak or damaged immune system can make it harder for the
body to fight off diseases.

Cancer Therapy:

Cancer therapy refers to the treatments used to fight cancer and stop its growth. The main types of cancer therapy
include:
1. Surgery:

Removing the tumor or cancerous tissue from the body.

2. Chemotherapy:

Using strong medicines to kill cancer cells or stop them from growing.

3. Radiation therapy:

Using high-energy rays to target and destroy cancer cells.

4. Immunotherapy:

Boosting the body’s immune system to help it fight cancer more effectively.

5. Hormone therapy:

Blocking or lowering hormones that some cancers need to grow.

6. Targeted therapy:

Using drugs that target specific parts of cancer cells to stop them from growing.

These treatments can be used alone or together, depending on the type and stage of cancer, and the goal is to shrink
or remove tumors, slow cancer growth, or cure the disease.

© 2024, [JSREM | www.ijsrem.com | Page 6



http://www.ijsrem.com/

s

IJSREM
"ﬁ nternational Journal of Scientific Research in Engineering and Management (IJSREM)
K Volume: 08 Issue: 12 | Dec - 2024 SJIF Rating: 8.448 ISSN: 2582-3930
Breast Cancer Therapies
Conventional therapies Novel therapies
Atezolizumab ---p For PD-L1* tumors and
Surgery TNBC
(lumpectomy or / Anti-PD-L1 mAb
mastectomy) Tumor
C— _\ For hormone receptor
Radiation @ @W " negative tumors &
sp s tumors with
therapy “‘ P?:Ilzzlggilitbor BRCA gene mutations
Chemotherapy 1=§ '.
| '-‘ ) ———p For hormone receptor
¥ ! . postive tumors &
‘ d i :lipe“sll)b BRCA gene mutations
o ‘ b inhibitor
For hormone receptor ___ Hormonal /Ajjjfi}s . j . X
postive tumors therapy ' ) SR |

Emerging therapies Combination therapies
To inhibit tumor growth and enhance depending on tumor stage &
antitumor immunity molecular characterstics

HDAC inhibitor (Tucidinostat) Genetically engineered-T cells, recombinant
cytokines & anti-cancer vacclnes

Activated
genetically > ‘ ‘&' \x
lengineered- T_o )

°
cell % e
®

Nanoparticles

“ cytokines

Nucleosome

Tumor Microenvironment:

The tumor microenvironment is the area around a tumor that includes not just the cancer cells, but also the
surrounding normal cells, blood vessels, immune cells, and other substances. This environment plays a big role in
how the tumor grows, spreads, and responds to treatment.

In a healthy body, tissues have a supportive environment that helps cells function properly. But in cancer,
the tumor microenvironment can help the cancer cells survive and grow. For example, it can provide nutrients,
help the tumor avoid the immune system, or create new blood vessels to feed the tumor. Understanding the tumor

microenvironment is important for developing better treatments that can disrupt the support the tumor needs to
grow.

Nutrient Regulations:

Nutrient regulation is how the body controls and balances the intake, use, and storage of nutrients, like vitamins
minerals, proteins, fats, and carbohydrates, to keep everything working properly. The body gets nutrients from
food, and then it decides how much to use right away for energy, how much to store for later, and how much to
get rid of this regulation helps ensure the body has enough of what it needs without having too much or too little.
For example, if you eat too much sugar, your body can store the extra fat, while if you don't get enough iron, your

body will try to conserve the little it has. Proper nutrient regulation is key to staying healthy and preventing
diseases.
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Future Scope:

The possibility exists that iron deficiency contributes to the high recurrence of breast cancer in premenopausal
women, whereas iron load might have a role in the incidence of breast cancer in postmenopausal women.

Conclusion:

In conclusion, iron plays a significant role in many processes in the body, and its levels can affect health,
especially in conditions like breast cancer. Both too little and too much iron can cause problems, influencing how
cancer grows and how the body responds to treatment. Managing iron levels, along with understanding how the
body uses nutrients, can help improve cancer care and outcomes. More research is needed to fully understand how
iron and other nutrients impact cancer progression, but it's clear that keeping a balance is important for overall
health.
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