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The complicated and frequently fatal illness “cancer” continues to pose
a significant threat to world health. Millions of people's lives are
impacted by its increasing prevalence globally. The fight against
cancer requires a thorough awareness of its underlying intricacies, risk
factors, and possibilities for resistance in this day of medical
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element called nutrition sits at the crossroads of cancer's unrelenting

CLINICA Research
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Belapur, Navi Mumbai-

march and our quest for resistance. Researchers, physicians, and
people all have been enthralled by the connection between our daily
diet and both our propensity to get cancer and our ability to survive its

400614, Maharashtra, India. assault. This review embarks on a journey into the intricate and

evolving landscape of "Cancer and Diet." It navigates the path where
dietary choices interweave with the risk of cancer development and the potential for
resilience in the face of this formidable adversary. Dietary elements may bolster the body's
natural defenses, therefore lowering the chance of cancer formation and assisting those who
are battling the disease. An indecorous diet, combined with life and behavioral options
are directly linked to an increase in the threat of cancer. Every mess and salutary choice is a
chance to lower the threat and boost adaptability, not just for us but also for unborn
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generations. Still, the antithetical findings from epidemiological exploration make it delicate
to give clear and harmonious evidence of how food and cancer threats interact. Thus, further
epidemiological exploration will be needed in  the future to exfoliate further light on

this problem.
KEYWORDS: Antioxidants, Anticarcinogens, Carcinogens, Cancer, Diet.

BACKGROUND

The term “cancer” refers to a broad range of disorders that can develop in practically any
tissue or organ of the body when abnormal cells grow out of control, infect nearby bodily
components, and then migrate to surrounding tissues. Mutations that may be inherited,
brought on by environmental variables, or the consequence of mistakes in the replication of
DNA are what give rise to cancer. The primary threat determinant for the development of
cancer in multicellular animal creatures, including human beings, is aging. The terms
‘neoplasm’ and ‘malignant tumor’ are similarly applied to define cancer. Cancer is the
second-leading driver of mortality worldwide, accounting for 9.6 million deaths, or 1 in 6, in
2018, only behind cardiovascular illnesses. From 1990 till 2016, India's cancer death rate
more than doubled. According to estimates, 1.15 million additional instances of cancer were
diagnosed in the nation within 2018, and by the year 2040, only shifts in demographics alone
are expected to cause the prevalence of cancer to nearly quadruple. According to estimations,
cancer-related fatalities cost Indian residents 6.74 billion US dollars in 2012. Males are more
prone to gain lung, prostate, colorectal, stomach, or liver sarcoma than females, as they are
more prone to obtain breast, colorectal, lung, cervical, or thyroid sarcoma. The physical,
psychological, as well as financial toll that malignancy influences on people, relatives,
societies, as well as health systems all over the globe is still climbing. Numerous low- and
middle-income nations’ medical facilities are ill-equipped to handle this load, and numerous
cancer survivors worldwide lack access to prompt, effective cancer detection and treatment.
The availability of early identification, high-quality treatment, and survivorship care in
nations with robust medical systems has improved the survival rates of several cancer
forms.[!

In-depth research into the grounds of malignancies has exposed those genetics merely
account for over five percent of malignancies, whereas ecological variable quantity, which
includes diet, lifestyle (tobacco, betel nut, alcoholic beverages, physical activity), and

external stimuli (radiation, pollution, infections, etc.) to be key pillars, are accountable over
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95-% of malignancies. According to the testimony, tobacco habit accounts for approximately
between 25% to 30% of fatalities instigated by cancer, dietary habits for up to 30%,
contagions for about 15%, and numerous other variables comprising radiation, stress,
physical activity, environmental pollutants, etc. for the remaining percentages. According to
investigations on the impact of nutrition, a controllable risk variable on cancer incidence,
20% of instances may be attributed to alcohol consumption, whereas 30% of cases may be
averted by dietary adjustment. The primary prevention of cancer should thus prioritize
achieving a balanced and varied diet as one of the most significant modifiable risk

factors.[67

Dilatory factors in our everyday lives carry the power to tip the scales in this battle. The
relationship relating to whatever we eat daily and our exposure to cancer, along with our
capacity to tolerate its attack, has captivated researchers, clinicians, and individuals equally.
Yet, the relationship between diet and cancer is complicated and riddled with nuances and
scientific intricacies. It is a relationship that defies simplicity, where dietary choices can
either heighten the risk of cancer or fortify our resilience against it. By aspiring to empower
individuals with knowledge, offering practical insights and recommendations that can inform
dietary choices and potentially reduce cancer risk. This review, guided by the latest research
and evidence, strives to provide a comprehensive perspective on "Cancer and Diet." It aspires
to empower individuals with knowledge, offering practical insights and recommendations

that can inform dietary choices and potentially reduce cancer risk.

UNDERSTANDING THE LINK BETWEEN DIET AND CANCER

Scientists have been fascinated by the intricate and nuanced correlation between diet and
disease over centuries. A broad range of chemicals, involving both potential carcinogens and
anti-carcinogens, are comprised in dietary elements. Anti-carcinogens are elements that block
or inhibit these tumor-promoting paths, whereas carcinogens are the elements that can
produce cellular modifications that may result in disease. Dietary variables are concerned
with a significant fraction of human malignancies. Instances of both anti-carcinogens and
carcinogens embrace antioxidants and phytochemicals obtained from fruits and vegetables, as
well as aflatoxins and polycyclic aromatic hydrocarbons (PAHS) respectively. The foremost
way that people are subjected to PAHs, aflatoxins, and nitrosamines is through their food
which is the main cause for malignancies due to diet. Grilled, barbecued, or smoked meat
eating, can be a prevalent dietary source of polycyclic aromatic hydrocarbon (PAH)
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carcinogens, which may foster the risk of incident cancer. Indian cuisines mainly include
grilled, barbecued, or smoked meat like tandoori chicken or naan, chicken tikka, and grilled

kebabs which can be alleged to foster the consequence of cancer in the nation.**"!

Eating habits can impact the probability of cancer via several important mechanisms such as
oxidative stress or chronic inflammation. A discrepancy relating to the creation of free
radicals or reactive metabolites, also known as reactive oxygen species (ROS), and their
elimination by protective moieties, also known as antioxidants, is often referred to as
oxidative stress. Important biomolecules and cells are damaged because of this imbalance,
which might have an impact on the intact body. Oxidative stress has been related to the onset
and development of cancer by pushing mutations in DNA or by causing harm to DNA,
volatility of the genome, and cell proliferation. Biological, pharmacological, and physical
variables can cause chronic inflammation, which in turn raises the likelihood of various
malignancies in humans. Certain dietary selections, such as high eating of processed
foodstuff along with trans fats, can foster chronic inflammation and oxidative stress in the
body. Eating habits rich in antioxidant or anti-inflammatory foodstuffs or fruits like berries

and fatty fish can allay these consequences.*!!

Several malignancies of the breast and prostate are associated with hormonal abnormalities.
Cancer of the breast, as well as the prostate, have both been strongly linked to hormonal
imbalance, especially including estrogen, progesterone, and some other steroidal hormones.
Since certain dietary factors may help to cut down the risk whereas others can worsen it,
dietary change is a fundamental part of cancer avoidance. Eating foods that with high in
nutritious fiber obtained from fruits, vegetables, legumes, and whole grain foods may lower
the chance of developing cancer along with its prognosis. Endogenous estrogen and other
steroid hormone levels have been scientifically correlated to dietary factors such as alcoholic
beverages, animal fats, animal-based protein, as well as soya isoflavones. Increased fiber
ingestion is independently correlated with the fall in serum estradiol concentration this fall in
estrogen levels in the blood may potentially reduce the chance of hormone-related

cancers.[t21314]

DIETARY FACTORS THAT INCREASE CANCER RISK
Diet has been linked to a raised likelihood of developing several types of cancer, and it also
serves a significant role in the progression of cancer. The use of processed meats like bacon,

sausages, and deli meats, as well as red meats including beef, swine, and lamb, have been
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associated with an elevated risk of numerous malignancies, most notably colon cancer. In
recent years, the World Health Organization's International Agency for Research on Cancer
(WHO-IARC) categorized eating red meat as "probably carcinogenic to humans™ and eating
beef that is processed as "carcinogenic to human beings.” Nitrites, Nitrates, and Heme iron,
or the carcinogenic constituents like heterocyclic amines, polycyclic aromatic hydrocarbons,
and N-nitroso composites that are created in red and processed meats, are all suspected to be
carcinogens.™

It has been demonstrated over the past few decades that diets high in saturated and trans fats
are linked to an increased risk of numerous malignancies, including cancers of the breast and
prostate. Investigations comparing the risk factors for colon and rectal cancer revealed a
possible link between dietary animal-based fats and a greater probability of colon cancer. A
high-fat diet (HFD) causes alterations in the microbiota of the digestive tract that activate
pro-inflammatory mechanisms. Obesity, which results from overeating, exacerbates these
changes by causing hormone imbalances, oxidative stress, and inflammation, all of which are
known to increase the risk of cancer. Consuming plant monounsaturated fatty acids
(MUFAS), especially from olive oil and other healthy fats like those in nuts, seeds, and fatty
fish, has been linked to a lower chance of developing cancer.!*"]

Elevated risk of obesity as well as type 2 diabetes, which are known risk factors for many
malignancies, are associated with a high intake of sugary foods and beverages as well as diets
with a high glycemic index. People who are obese or have type 2 diabetes (T2D), in which
circulating insulin levels are often elevated, frequently exhibit insulin resistance. Recent
epidemiological and clinical data support a connection among cancer and insulin resistance.
Hyperinsulinemia, a defining feature of insulin intolerance, and the rise in bioavailable
insulin-like growth factor | (IGF-I) appear to play a role in the beginning of tumors and
development in insulin-resistant individuals, while the exact processes behind this link are

unclear.*®!

Antioxidants may avert mutations in DNA by scavenging dangerous free radicals. An
inadequate intake of fruits and vegetables, which are excellent providers of fiber, vitamins,
and antioxidants, is linked to an increased risk of numerous malignancies, including
esophageal, stomach, as well as lung tumors. Certain malignancies may be more likely to
develop because of environmental toxins in the food supply, such as pesticides, herbicides,

and industrial chemicals, as well as exposure to these elements through nutrition. Such
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hazards can be reduced by being aware of the significance of food safety procedures and
regulations. It is commonly known that drinking alcohol increases one's risk of developing
several cancers, including those of the mouth, throat, esophagus, liver, breast, and colon area.
Acetaldehyde is a chemical that causes cancer and interacts with DNA to create molecules
that support malignancy. Additionally, certain pathways of alcohol metabolism can generate
extremely reactive oxygen-containing compounds that may damage DNA and cause the
emergence of tumors. Our bodies may also experience hormonal abnormalities that impact
the amounts of estrogen and insulin. As a result, increased estrogen and insulin levels can
promote cell division. Alcohol consumption may also increase the number of carcinoma stem
cells, which influences the behavior, aggressiveness, and treatment responsiveness of

neoplastic cells.[*!

Processed and ultra-processed foodstuffs habitually incorporate additives, preservatives, and
high levels of salt, and sugar, along with unhealthy fats. The intake of ultra-processed
foodstuffs has dramatically increased throughout many nations' diets throughout the past few
decades. These food items are designed to be microbiologically safe, practical, extremely
pleasant, and reasonably priced after undergoing several physical, biological, as well as
chemical procedures. There are several aspects of ultra-processed meals that might contribute

to illness, including malignancies.!*"!

ANTI-CARCINOGENS AND DIET

A diet rich in fruit and vegetables has benefits not only for cardiovascular, chronic, or
degenerative diseases but also for other pathologies including cancer, about which there have
been written in many reports. Anti-carcinogenic substances found in fruits and vegetables
comprise polyphenols, flavonoids, isoflavones, epigallocatechin-3-gallate, lycopene, diallyl
trisulfide, isothiocyanates, resveratrol, selenium, beta carotenoids, vitamins E, C, and A,
among others. These fruits and vegetables can lower the risk of carcinogenesis when

consumed habitually.

Polyphenolic compounds: A decrease in several chronic, cardiovascular, and cancer
disorders is correlated to regular ingesting of polyphenols from fruits, vegetables, and
specific plants. These substances influence a few metabolic pathways, including cytochrome-
P450 and signal pathways mediated by MAP-kinases, P13-kinases, and ROS, implicated in
both normal and pathological cell activity, in addition to their direct antioxidant action.

Phenolic compounds help to avoid tumor angiogenesis, cell migration, and adhesion
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activities. Their inhibitory action at early, advanced, or metastatic malignancy stages can be
used to investigate their therapeutic impact. Resveratrol found in red grape shows activity
against lung, breast, and prostate cancers, hepatocellular carcinomas, melanomas, or
glioblastomas; Curcumin and its derivatives are the dietary pigments in turmeric and turmeric
are widely used as a spice and coloring agent in food which has activity against lung cancer,
breast cancer, prostate, melanoma, and glioma. Blueberry, blackberry, strawberry, plums,
grapes, and mango contain gallic acid, which shows activity against gastric cancer along with
gliomas; chlorogenic acid is mostly found in carrots, kiwi fruit, pears, potatoes, and apples
and can prevent hepatocellular carcinomas and fibroblastic sarcomas; caffeic acid is a
substance that is widely present in all plants, including vegetables, fruits, herbs, coffee beans,
plant-based spices and others that we eat and drink can prevent the risk of hepatocellular
carcinomas along with prostate and lung cancers; Epigallocatechin-3-gallate is a chief
polyphenol found in green tea shows defensive action for malignant diseases; Lycopene is
good for prostate cancer which is typically found in tomatoes, apricots, melons, papayas,

grapes, peaches, watermelons.!??

Sulfur compounds: Diallyl trisulfide (DATS), a distinctive component of garlic and other
closely related veggies including onion, leek, chive, etc., possesses antioxidant and anti-
diabetic properties. DATS has been studied as a chemo-preventive as well as an anti-cancer
agent. It is abundantly clear from investigational investigations that DATS controls several
key cancer hallmark processes, including the cell cycle, apoptosis, angiogenesis, invasion,
and metastasis. DATS has hypolipidemic and hypoglycaemic activity, which may lower the
cancer risk brought on by obesity, and hormonal imbalances due to cholesterol, hindering
oncogene creation, and angiogenesis. It also improves metabolic pathways for cancer-causing
agents’ detoxification and cell apoptosis induction.[24

Vitamins: Micronutrient antioxidants including vitamin E, carotenoids, and vitamin-C
combat free radicals and shield cells from the oxidative damage that contributes to
carcinogenesis. Peanut butter, sunflower seeds, nuts, avocado, salmon, and other foods
include lipid-soluble antioxidant vitamin E, which is made up of a combination of
tocopherols. Various orange or yellow fruits, pumpkin, carrots, and vegetables like broccoli
and spinach all contain carotenoids. Citrus fruits, kiwis, cruciferous vegetables, strawberries,
white potatoes, tomatoes, broccoli, and bell peppers are the main sources of vitamin C
(ascorbic acid), a water-soluble antioxidant.!*>

www.wipr.net | Vol 12, Issue 18,2023. |  1SO 9001:2015 Certified Journal | 1119



Malle et al. World Journal of Pharmaceutical Research

Isoflavones: Isoflavones might be found in nuts like almonds and pistachios, soy among its
derivatives, and legume seeds including lentils, beans, or dates. They can also be found in
milk and dairy products, cereals, potatoes, as well as dates. They exhibit anti-estrogenic
action by vying for -estrogen receptors in particular, actions in the inner cell metabolism of
steroids via blocking enzymes alleged to be involved in the alteration of androgen to
estrogen, making them the main cause of breast cancer in men, and anti-proliferative, anti-
angiogenic, and pro-apoptotic activities in tumor cells. Both males and females are protected

from breast cancer by isoflavones. /262"

DIETARY FACTORS THAT ENHANCE CANCER RESILIENCE

While certain dietary choices can elevate the risk of cancer, other dietary factors have been
associated with resilience against malignancy. Certain dietary elements and practices may
help lower the risk of cancer or improve the prognosis for those with cancer. Our bodies
produce reactive oxygen and nitrogen species (ROS) and free radicals because of a variety of
endogenous systems and exposure to multiple pathological or physiochemical situations. Free
radicals cause oxidative stress, which negatively affects lipids, proteins, and DNA and leads
to the growth of cancer. These free radicals are neutralized by antioxidants, which lowers
oxidative stress. Antioxidants, which are included in many foods including berries, citrus
fruits, and leafy greens, are essential for scavenging dangerous free radicals therefore

guarding against cell deterioration.™

Plant-based diets are rich in phytochemicals such as flavonoids, polyphenols, as well as
carotenoids. Numerous health advantages, such as anticancer, antioxidant, anti-inflammatory,
and antiviral characteristics, are provided by these phytochemicals. cruciferous vegetables,
green tea, and turmeric, all of which have the ability to strengthen resistance to cancer.
Dietary fibers, which are mostly included in fruits, vegetables, whole grains, and legumes, are
essential for preserving digestive health. A lower risk of colorectal cancer has been linked to
dietary fiber. By increasing stool size, diluting potential carcinogens in the diet, and speeding
up colon transit, fiber is considered to lower the risk of intestinal cancer. Omega-3 is a
polyunsaturated fatty acid (PUFA) that is frequently found in fatty fish like salmon,
flaxseeds, as well as walnuts. It has anti-inflammatory characteristics, is regarded as an
immuno-nutrient, and is frequently utilized in nutritional therapy for the management of

cancer. By lowering inflammation or delaying the growth and division of cancer cells as well
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as their ability to produce new blood vessels, it may be able to stop or delay the onset of

cancer, 223031

Maintaining a healthy weight requires a balanced diet that contains a range of foods in the
right amounts. A surplus of estrogen produced by fat tissue has been linked to a higher risk of
developing breast, endometrial, ovarian, and other malignancies. Obesity frequently elevates
insulin and IGF-1 levels in the blood, which may encourage the growth of colon, kidney,
prostate, and endometrial cancers. So, keeping a healthy weight will lower your chance of
developing diseases linked to being obese, such as pancreatic, colorectal, and breast cancer.
By maintaining a regular diet in balance, a healthy weight may be sustained. Having a
healthy diet is essential for cancer patients who have already been diagnosed. Cancer patients
receiving chemotherapy and radiation therapy might encounter difficulties including lack of
appetite and nutritional inadequacies that make their bodies weak. Food that is nutritious can

help cancer survivors be resilient in their response to therapy.

DIET, PHYSICAL ACTIVITIES, AND CANCER
Diet and physical activities covering lifestyle and behavioral choices encompass a range of
factors that can significantly influence cancer risk.

Physical Activity and Exercise

Regular exercise and physical activity have been associated with a lower chance of
developing numerous cancers, including breast, colon, and prostate cancer. Regular exercise
and physical activity aid in better digestion while lowering the amounts of growth factors as
well as genital hormones like estrogen, which have been scientifically linked to the onset and
spread of cancer. By lowering inflammation, enhancing immune system performance,
changing the metabolism of bile acids, and reducing exposure of the gastrointestinal tract to
these suspected carcinogens, avoiding high blood levels of insulin, which have been
correlated with cancer development and progression, also lowers the likelihood of
carcinogenesis. It mainly works by assisting in the fight against obesity, which

causes cancer.*%

Obesity and Weight Management
A number of malignancies, like those of the breast, colon, kidney, and pancreas, are known to
be at increased risk due to obesity. Extra body fat raises the risk of cancer by encouraging

inflammation, resistance to insulin, and hormonal imbalances. To maintain a healthy weight
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and lower the chance of developing cancer, proper eating practices are essential. These
include mindful eating and portion management. Low-fat, lower-carb, moderate- and higher-
protein and macronutrient-targeted diets are only a few examples of the many energy-
restricted dietary strategies for weight loss. Weight control via diet can be aided by limiting
intake of less healthy fats, maintaining total fat intake to less than 25% of the diet's energy;,
and increasing the amount of low-energy-dense foods, such as vegetables and fruits (9-12
servings per day) and low-fat dairy products.™!

Stress Management and Mental Health

Chronic stress along with poor mental health can have an adverse effect on general health and
may increase the risk of cancer. Through the neuroendocrine system, prolonged stress affects
bodily hormones. Recurrent anxiety and restlessness are common over the course of the
disease and treatment in cancer patients, which exacerbates the condition and reduces the
effectiveness of the therapy. In order to manage stress, it might be helpful to consume milk
combined with herbal teas, dark chocolate, whole grains, avocado, fish, nuts, citrus fruits,
probiotics, nutraceuticals, or herbs like Ashwagandha, which can lessen issues like chronic

stress and poor mental health.[**%]

Alcohol and tobacco Consumption

Numerous malignancies, particularly those affecting the mouth, throat, esophagus, liver,
breast, and colon area, are at risk due to alcohol intake. Cytosolic alcohol dehydrogenase
(ADH) is primarily responsible for oxidizing ethanol into acetaldenyde (ACH). Then,
aldehyde dehydrogenase (ALDH) in the mitochondria converts ACH to acetate. ACH disrupts
the balance of hormones, produces mutations that fuel the formation of cancer, and starts the
carcinogenesis process by creating adducts against proteins and DNA. Because tobacco
contains carcinogens like nicotine, which may directly affect cellular DNA, smoking can

result in cancer in a similar way as alcohol intake does.™®

Impact of Agricultural Practices on Dietary Choices

Various chemicals and agents have been introduced into our food supply chain because of
modern farming techniques, which may have an impact on cancer risk and have a big impact
on dietary decisions. To increase crop yields, chemical fertilizers are frequently employed in
agriculture. Nevertheless, their use has sparked worries about the possibility of nitrate
contamination of food and water supplies. Nitrogen-based chemicals called nitrates and

nitrite are found in fertilizers and have the potential to seep into the soil and groundwater.
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The International Agency for Research on Cancer (IARC) states that these pollutants can
produce nitroso compounds (NOCSs), particularly N-nitrosamines, after ingestion. NOCs are
unquestionably carcinogenic to humans. By washing vegetables, peeling them when
appropriate, and considering organic agricultural produce which often has lower nitrate levels

due to restricted fertilizer use we can safeguard ourselves from malignancies.?”

Fruit ripening agents are widely used by the fruit business to hasten the ripening process and
guarantee that fruits reach consumers in the best possible shape. Calcium carbide and
ethylene gas are two frequently used ripening agents. While calcium carbide, a chemical used
to accelerate the ripening of fruits, has been linked to health dangers, including the possibility
of cancer, ethylene gas is a natural plant hormone whose artificial application may impact the
fruit's nutritional content and might impact customer preferences. To make decisions that are
in line with their dietary and health preferences, people should be aware of the fruit ripening
procedures used in their regions, choose naturally ripened fruits wherever feasible, and seek

information about the source and treatment of fruits,®!

CONCLUSION

In the drive to reduce cancer risk and strengthen resistance in the face of this strong foe, the
complex link between nutrition and cancer has been the focus of extensive scientific
investigation. Red and processed meats, high-fat diets, overindulgence in sweets, a deficiency
in fruits and vegetables, alcohol, and processed foods have all been implicated in raising the
chance of developing cancer. Individuals are better equipped to make thoughtful decisions
that support their health objectives when they are aware of these risk factors. Inflammation,
oxidative stress, and hormonal variables are all influenced by carcinogens and anti-
carcinogens. Anti-carcinogens in the diet play a crucial part in navigating the route to cancer
risk and resilience. By lowering free radicals and preventing DNA mutation, eating a diet rich
in anti-carcinogens on a regular basis can halt the spread of many different cancers. Foods
high in antioxidants, phytochemicals, fiber, and omega-3 fatty acids assist to keep weight
under control and combat free radicals, which have become friends in the battle against
cancer. These dietary elements may bolster the body's natural defenses, therefore lowering the
chance of cancer formation and assisting those who are battling the disease. An improper diet,
combined with lifestyle and behavioral decisions are directly linked to an increase in the risk
of tumor formation and cancer. Because of this, maintaining a healthy weight, quitting

smoking, and using alcohol, as well as engaging in regular physical exercise, are all essential
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to preventing and fighting cancer. Every meal and dietary choice is a chance to lower risk and

boost resilience, not just for us but also for future generations. However, the contradictory

findings from epidemiological research make it difficult to provide clear and consistent proof

of how food and cancer risk interact. Therefore, further epidemiological research will be

required in the future to shed more light on this problem.
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