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ABSTRACT :

Natural bioactive items with food value and potential therapeutic benefits for a number of illnesses are known as nutraceuticals. Current cancer treatments
including chemotherapy, radiation, and surgery have unanticipated side effects that jeopardize patients' health and wellbeing. According to recent research,
certain plant-based substances might have an effect on the molecular and cellular mechanisms that underlie the development of tumors. Some of these
compounds, meanwhile, may potentially have antagonistic effects on traditional medicinal substances. Reviewing the current research supporting the use of

nutraceuticals in cancer prevention and treatment is the goal of this article.
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1. Introduction

Many studies have shown that what we eat plays a very important role in causing or preventing long-term diseases like heart disease, diabetes,
gallstones, brain disorders, cataracts, and various types of cancer (Smith-Warner et al., 2000). This shows that our diet has a direct effect on our health.
Cancer is becoming a bigger health issue worldwide because people are living longer, cities are growing, and lifestyles and environments are changing
(Andersen, Holst, & Vogel, 2013). Cancer develops when normal cells change step by step into cancerous ones by altering certain genes. Although one
single cause cannot explain why cancer occurs, some people have a higher risk due to many combined factors. While genetics plays a role, diet can
greatly influence health outcomes (Pericleous, Mandair, & Caplin, 2013).

The most common cancers in the world are lung, breast, colorectal, and prostate cancer (Jemal et al., 2011). These cancers are more frequent in
Western countries, but less common in many Asian nations. One reason is that Asian diets usually include more fruits and vegetables and less fat or
meat (Fernandes, 1989). This shows that diet and environment have a strong impact on how our cells and body work (Bazzan, Newberg, Cho, & Monti,
2013).

Besides nutrients, plant-based foods also contain hundreds of natural compounds that are not considered nutrients but still help maintain good health.
Traditional medicine systems around the world have used these plants for centuries to promote health, although scientific proof for many of these uses
is still limited.

2. Nutraceuticals

Phytochemicals are natural chemicals from plants that can improve health by directly affecting certain molecules in our body or indirectly helping our
metabolism (Priyadarsini & Nagini, 2012). Plants produce these phytochemicals to protect themselves from harmful substances like free radicals.

In recent years, there has been a growing demand for foods and products containing such bioactive compounds. These special products, which have
added plant extracts to provide health benefits, are not just normal foods. They are called nutraceuticals — a term first introduced by Dr. Stephen
DeFelice in 1989. He defined nutraceuticals as “foods, food ingredients or dietary supplements that provide medical or health benefits, including the
prevention or treatment of disease” (Kalra, 2003).

In the early 1900s, food companies started adding nutrients like iodine to salt to prevent goiter — an early example of functional food. Over time, the
importance of nutraceuticals grew, and now they are recognized as part of complementary and alternative medicine (CAM).

The ancient Greek physician Hippocrates once said, “Let food be thy medicine and medicine be thy food,” emphasizing how closely diet and health
are linked. Depending on how they are prepared or extracted, plant-based products can be called foods, food supplements, functional foods, or
nutraceuticals. A pure plant compound is called a nutraceutical, while a semi-purified plant product not usually eaten daily is a functional food
(Roudebush, Davenport, & Novotny, 2004).

Plants contain many beneficial compounds like vitamins, minerals, fatty acids, and phytochemicals such as flavonoids, polyphenols, phytoestrogens,
phytosterols, lignans, terpenes, and more (Orzechowski et al., 2002).
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3. The Use of Nutraceuticals in Cancer Patients

It is estimated that about one-third of cancer deaths can be prevented by making lifestyle and dietary changes (Danaei et al., 2005). Even though
many laboratory studies have shown good results with plant compounds, most have not been properly tested in animals or humans, which caused early
clinical trials to fail in the 1990s.

Many cancer drugs used today come from plants — for example, vincristine and vinblastine from the Vinca plant, and Taxol from the Pacific yew tree
(Taxus brevifolia). For thousands of years, traditional systems of medicine have used plant extracts to treat diseases, including cancer. Often, the same
plants were used by different cultures for the same illnesses, suggesting their effectiveness.

Despite modern advances, cancer remains a global health problem. Plant-based extracts and nutraceuticals may help both in preventing and treating
cancer (Weisburger, 1999). Diets low in sugar, with moderate amounts of protein, fiber, and healthy fats (especially omega-3 fatty acids), are
beneficial for cancer patients (Tuomisto et al., 2004).

Nutraceuticals may also reduce side effects of chemotherapy and radiation and improve quality of life by decreasing cancer-related weight loss and
weakness (Grimble, 2003).

Phytochemicals act through various mechanisms — they work as antioxidants, influence cell signaling pathways, regulate hormones, strengthen the
immune system, and reduce inflammation. Some even help repair or protect DNA.

4. Molecular Targets of Nutraceuticals in Cancer Care

Early studies found that phytochemicals can block cancer-causing agents (carcinogens), stop them from damaging DNA, and prevent abnormal cell
growth (Surh, 2003).

Chemoprevention means using natural or synthetic substances to stop or slow down cancer development. Early-stage cancers are often limited to one
area (called carcinoma in situ), so compounds that prevent further growth and spread — called anti-promotion and anti-progression agents — are
especially valuable.

Even in small amounts, plant bioactive compounds can affect how genes work. Continued research on how nutraceuticals influence gene activity may
help prevent diseases like obesity, diabetes, heart disease, high blood pressure, and cancer through diet.

Phytochemicals also protect against fat oxidation (lipid peroxidation) and reduce inflammation (Issa, Volate, & Wargovich, 2006). Since they have low
toxicity and many benefits, they are promising in cancer prevention and treatment. However, each compound needs to be studied carefully to find
which type of cancer it works best against.

The term nutritional genomics describes the study of how food and genes interact (DellaPenna, 1999). Some studies have begun to explore how
nutraceuticals work in animals with genetic diseases (Orzechowski et al., 2002).

Besides slowing cancer growth, nutraceuticals and functional foods can help improve nutrition in patients suffering from cancer cachexia — a severe
weight loss and weakness caused by cancer. Improving diet can help control cancer, reduce treatment side effects, and improve overall well-being
(McCullough & Giovannucci, 2004).

Additionally, nutraceuticals can increase the activity of natural Kkiller (NK) cells and tumor necrosis factor (TNFa) — two important components of
the immune system that help fight cancer (See, Mason, & Roshan, 2002).

5. Main Phytochemicals Studied for Cancer Care

Plant-based chemicals, called phytochemicals, are grouped based on their structure, source, or biological activity. Many of these natural compounds
help fight or prevent cancer.

5.1 Polyphenols

Polyphenols are natural compounds found in plants. They contain one or more hydroxyl (-OH) groups attached to a benzene ring. More than 8,000
types of polyphenols are known to exist in foods such as teqa, coffee, wine, cocoa, vegetables, and grains (Lecour & Lamont, 2011).

Polyphenols are divided into several groups based on their structure — including phenolic acids, flavonoids, stilbenes, and curcuminoids. These groups
are known for their ability to block cancer initiation and slow cancer growth.

5.1.1 Epigallocatechin-3-gallate (EGCG)

EGCG is the main active compound found in green tea (Camellia sinensis). Regular green tea consumption, especially in Asian countries, has been
linked to lower cancer rates. EGCG has shown anti-tumor activity in several cancer cell types, including rare cancers like thyroid carcinoma (De
Amicis et al., 2013) and mesothelioma (Ranzato et al., 2012).

Most studies are preclinical (1ab-based), so more clinical trials on humans are needed.

One limitation is that EGCG has low bioavailability — the body absorbs it poorly, and it is quickly changed into inactive forms. Also, human
metabolism of green tea compounds differs from that of mice and rats (Clifford et al., 2013).

Genetic differences in the enzyme COMT (catechol-O-methyltransferase) may also affect how EGCG works in different people (Moyers & Kumar,
2004). Despite these limits, EGCG remains a promising compound for cancer prevention and treatment, either alone or combined with other drugs or
phytochemicals.
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5.1.2 Resveratrol

Resveratrol is a natural compound called a stilbene, commonly found in grapes, red wine, and peanuts. It acts as a phytoalexin — a protective substance
plants produce against infection.

Resveratrol has anti-cancer, anti-inflammatory, and anti-proliferative effects (Singh, George, & Ahmad, 2013). One key mechanism involves
activating sirtuin proteins, which control cell survival and aging (Nakata et al., 2012).

Clinical studies show that resveratrol is safe and well-tolerated, but its absorption is very low (around 1%) because it is quickly broken down in the
body (Scott et al., 2012). Even so, it continues to attract attention for cancer prevention and therapy (Gescher et al., 2013).

5.1.3 Quercetin

Quercetin is a type of flavonoid found in many fruits and vegetables. Humans consume about /6—25 mg/day through the diet (Hertog et al., 1993).

It helps cancer cells undergo apoptosis (programmed cell death) through various mechanisms. Animal studies have shown that quercetin can prevent
colon cancer, slow melanoma (skin cancer) growth, and reduce its spread (Zhang et al., 2012).

Like other phytochemicals, quercetin’s low bioavailability limits its effectiveness (Dajas, 2012).

6. Vitamins and Minerals in Cancer Management

Vitamins and minerals play an important role in protecting the body from cancer. Studies suggest that vitamins A, C, E and trace elements like selenium
may help prevent cancer (Misotti & Gnagnarella, 2013).

Vitamin C (ascorbate) is essential for health and has been used as a natural remedy for centuries (Levine et al., 1999). Research shows that vitamin C
can kill cancer cells by causing cell cycle arrest, activating apoptosis, and interfering with iron uptake in cells.

Vitamin C works as an electron donor, and studies suggest that its pro-oxidant effect may help destroy tumor cells (Ranzato et al., 2011). Current
research is exploring how vitamin C can be combined with chemotherapy drugs for better results (Martinotti et al., 2011; Volta et al., 2013).

7. Combined Therapy: A New Promise

Even though modern chemotherapy uses targeted drugs, their effectiveness is limited because of the genetic diversity of cancer cells and complex
signaling pathways (Komarova & Boland, 2013).

Combining several drugs often gives better results, but this can also increase toxicity. Hence, there’s a need for personalized treatments that are both
effective and safe.

Recently, scientists have been studying nutraceuticals as part of combination therapy. These natural compounds can work together with chemotherapy
drugs to enhance anti-cancer effects and reduce side effects (Sarkar & Li, 2006).

For example, studies on mesothelioma showed that combining vitamin C (ascorbate) with EGCG (from green tea) and the chemotherapy drug
gemcitabine had a synergistic effect — meaning they worked better together (Martinotti et al., 2011; Volta et al., 2013).

This combination, called AND therapy (Active Nutrients/Drugs), caused cell death (apoptosis) and cell cycle arrest, while being safe for the human
body. It worked by reducing free calcium in cells, activating DAPK?2, suppressing NF-xB, and stopping cells from dividing (Martinotti et al., 2013).
These findings suggest that combining nutraceuticals with drugs may be a powerful way to treat cancers like mesothelioma without increasing toxicity.

8. Present Limitations of Nutraceuticals in Cancer

Although nutraceuticals have many benefits, they can sometimes inferfere with conventional medicines.
. Garlic supplements can increase the effect of blood thinners, causing bleeding issues.
. Ginger and ginkgo can interact with warfarin.
. St. John'’s Wort increases the breakdown of some cancer drugs by activating cytochrome P450344.
o Soy isoflavones can reduce the effectiveness of tamoxifen (used in breast cancer).
e  Senna, cascara, and soluble fibers like guar gum and psyllium can reduce the absorption of drugs (Fugh-Berman, 2000).
Some plant antioxidants may even make cancer cells more resistant to chemotherapy in advanced stages (Zhang, 2010).
Therefore, careful monitoring and medical guidance are important when using herbal or nutraceutical supplements during cancer treatment (Posadzki,
Watson, & Ernst, 2013).

9. Future Directions

Nature continues to be a rich source of cancer-fighting compounds. Phytochemicals show many biological effects that can improve human health. The
growing nutraceutical industry is developing products containing these active ingredients for cancer prevention and treatment.
Future research should focus on creating specific dietary supplements that help prevent or delay diseases in targeted populations. To do this, scientists
need a deeper understanding of how these compounds work at the molecular level.
Key future research areas include:

e Using -omics technologies (like genomics, proteomics, metabolomics) to study how plant compounds affect the body.

e  Exploring how dietary compounds influence epigenetics (gene regulation) and overall health.

e Identifying biomarkers to monitor the effects of dietary components on diseases.
With these advances, nutraceuticals could become an essential part of future cancer prevention and care strategies.



International Journal of Research Publication and Reviews, Vol (6), Issue (11), November (2025), Page — 219-223 222

10. Conclusions

Cancer is becoming more common every day. As a result of their increased accessibility, phytomedicines are also becoming more and more significant.

Even while certain studies have verified the favorable reaction, it is still unclear how they work. Due to their low cost and the fact that the majority of

them show no signs of toxicity, nutraceuticals offer a promising supply of chemicals with chemopreventive benefits. To conduct customized clinical

studies that yield reliable outcomes for the management of cancer prevention and treatment, more research is needed to identify the most crucial targets

for phytochemicals.
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