Shraddha Srivastava , Int. J. of Pharm. Sci., 2024, Vol 2, Issue 6, 347-362 |Review

INTERNATIONAL JOURNAL OF

PHARMACEUTICAL SCIENCES
[ISSN: 0975-4725; CODEN(USA):1JPS00]
Journal Homepage: https://www.ijpsjournal.com

OPEN (3}

Review Article

An Overview Of The Most Recent Cancer Treatments, As Well As The
Origins And Mechanisms Of Several Cancer Types

Shraddha Srivastava*', Priyanka sonker?

YInstitute of Technology and Management, Gorakhpur
?Institute of Technology and Management, Gorakhpur

ARTICLE INFO

ABSTRACT

Received: 23 May 2024
Accepted: 27 May 2024

Published: 06 June 2024
Keywords:

cancer, antioxidant,
chemotherapy, treatment
DOl:
10.5281/zenodo.12589301

Globally, cancer is a leading illness with a high death rate. After cardiovascular disease,
cancer is regarded as the second most prevalent cause of mortality in many nations. The
clinical management of cancer remains a challenging task due to the limitations of
traditional therapies like chemotherapy and radiation treatment, as well as their
respective toxicity profiles, have limits. The two main risk factors for cancer are an
unhealthy lifestyle and poor eating habits; however, risk may be reduced by leading a
healthy lifestyle. Because fruits and vegetables are rich in antioxidants and
phytochemicals, epidemiological research has shown that include a high fruit and
vegetable consumption in a regular diet may effectively lower the chance of getting
some forms of cancer. With targeted treatment, there was reduced chance of harm to
healthy cells while preventing the development and spread of certain cancer cells. An
emerging less invasive method for burning or freezing tumors without open surgery is
ablation treatment. Natural antioxidants have shown promise in locating free radicals
and reducing their damaging effects, which may help cure or prevent cancer. Clinical
trials are now being conducted on a number of novel technologies, some of which have
already received approval. An update on current developments and discoveries in cancer
treatments was provided by this review.

INTRODUCTION

global incidence of cancer keeps rising. Radiation

A illness called cancer includes uncontrollably
growing cells that have the ability to spread to
other areas of the body. It will account for around
10 million fatalities worldwide in 2020, making it
a major cause of mortality [1]. New approaches to
managing the illness are being looked for as the

exposure, hormonal variables, dietary and lifestyle
choices, and other factors may all have a role in the
development of cancer, which is a complex illness
[2]. Lifestyle variables, including alcohol intake,
smoking, and food habits, are the key objectives
for primary prevention and are thought to have a
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substantial role in the genesis of cancer. The
potential one cannot ignore the link between food
and the development of cancer. For instance, diets
heavy in red and processed meats have been
connected to a higher risk of colon cancer, while
diets high in fat have been related to a higher risk
of breast cancer [3,4]. Foods that are salted,
pickled, or smoke-cured are associated with a
higher risk of stomach cancer. Foods rich in fat
and/or low in fiber are linked to problems with the
colon, prostate, pancreas, breast, endometrial, and
ovarian cancers. The kind and severity of the
cancer determine how the disease is treated
clinically. The majority of patients have several
treatments, such as radiation and chemotherapy in
addition to surgery. Other techniques including
immunotherapy, gene therapy, photodynamic and
thermal therapy, and others have also become
cutting-edge  cancer  therapies.  Bioactive
compounds called phytonutrients are present in
plants and are well-known for their anti-
inflammatory and antioxidant properties for
people. Flavonoids and anthraquinones are two of
these phytonutrients that are known to shield the
body from different kinds of cancer [5,6].
Mechanism of cancer:

Cancer is a hereditary illness that can result from
both internal genetic alterations and the combined
impact of several external causes. At the cellular
level, somatic mutation in the DNA and
subsequent exposure to carcinogenic stimuli are
what cause this malignancy to grow [6]. This
somatic mutation entails gene translocation and
strengthening, which results in a unique
expression of the cell type known as reformed
genes. Proto-oncogenes are the name given to
these altered genes. Numerous cell duplication
sequences cause the genetic harm to generally
become permanent. A substance is deemed
genotoxic if it causes mutations or the breakdown
of DNA within a cell. A genotoxin may exert its
effects directly or indirectly. Direct-acting
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genotoxins include ethylene imine and its
chloromethyl ether. Aflatoxin and hepatitis B virus
are examples of toxins that have been linked to the
genesis of hepatocellular carcinoma, whereas
tobacco and alcohol use are risk factors for mouth
cancer. For indirect-acting genotoxins to cause
cancer, their metabolism must be activated.
Polycyclic aromatic hydrocarbons are one
example Aromatic amines and polycyclic aromatic
hydrocarbons have been connected to bladder and
lung cancer, respectively [7]. It is often accepted
that lifestyle and nutrition have a major role in the
development of cancer. Our diet contains a number
of ingredients that are mutagenic and carcinogenic
[8,9]. Edible mushrooms contain hydrazine,
whereas  spices and flavorings  contain
alkenylbenzene and safrole, both of which have
been linked to cancer. Furthermore, mycotoxins
like aflatoxin that are found in rotten food have
been demonstrated to cause cancer and weaken the
immune system by fungus [10,11]. Because of
their ability to scavenge free radicals,
phytochemicals included in our food have the
potential to control the genesis of cancer and slow
the growth of tumors.They could have a favorable
impact on oxidative stress response, inflammation,
and cell signaling systems. The protective effects
of flavonoids, carotenoids, phenolic acids, and
organosulfurs on the downregulation of certain
carcinogenic pathways are well-documented
[12,13].

Various Forms of Cancer and Their Underlying
Causes:

Cancers are categorized either by the type of tissue
they originally appeared in or by the organ in
which they did. Furthermore, some malignancies
have many kinds. Cancer develops slowly,
progresses slowly, and occurs seldom. It can take
a few of years to materialize. One of the main
contributing factors to the development of cancer
is eating big amounts of food. In wealthy nations,
bad eating habits have been linked to 30% of
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cancer cases [11]. Still, only 20% of cancer cases
worldwide are attributable to food, which is
comparatively lower in underdeveloped nations
[14]. Research suggests that 50% of all cases of
breast cancer, 70% of cases of colon cancer, and
50% of cases of gallbladder cancer may be caused
by poor nutrition [2]. Obesity has been found to
have a strong positive correlation with increased
death rates from a variety of malignancies,
including cervical, kidney, esophageal, breast, and
pancreatic cancers. Scientists surmise that this is
mostly because of the inflammation brought on by
visceral fat [15,16]. Approximately 20% of

cancer-related fatalities in women and 14% in men
are connected to overweight or obesity [17].
Approximately 20% of cancer-related fatalities in
women and 14% in men are connected to
overweight or obesity [18,19]. Epidemiological
studies have consistently demonstrated a robust
correlation between lower rates of cancer and
cardiovascular disease mortality and higher
consumption of whole grain products, vegetables,
and fruits illnesses, the world's two leading causes
of mortality [20,21]. A broad understanding of the
connection between diet and malignancies is
provided by Figure 1.

Foods and Drinks That Are Linked to Cancers
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Figure 1: A Diagram Showing The Different Dietary Categories And How They Affect Certain Forms Of
Cancer

Colon Cancer:

For men, colorectal cancer ranks third in terms of
cancer-related deaths; for women, it is second
[22], and is in fourth place worldwide for cancer-
related mortality [19,22]. Numerous investigations
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have demonstrated that the Western diet pattern is
associated with an increased risk of colorectal
cancer, while diets high in fiber and whole grains
are associated with a decreased risk of colorectal
cancer [23-27]. Rats fed a diet high in fried meat
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had higher levels of mutagenic activity in their
urine and feces than germ-free rats, according to in
Vvivo research investigating the role of gut bacteria
in mutagenic activation. A connection between
colon and rectal cancer and a diet high in meat was
thus established [28,29]. lactic acid bacteria
Lactobacillales, which are present in fermented
dairy products, decrease the amount of pro-
carcinogens in the gut by reducing the
concentration of the enzymes -glucosidase,
nitroreductase, glucuronidase, and azoreductase,
which are responsible for converting pro-
carcinogens into carcinogens [30]. It was also
shown that consuming curd on occasion provided
protection against colon cancer. Probiotics have
been studied in animal experiments for their
potential to reduce cancer incidence during a 20-
week period. For example, rats fed a diet
consisting only of beef saw a 77% incidence of
colon cancer, whereas rats fed a diet consisting of
beef plus Lactobacillus acidophilus exhibited a
40% incidence [31].

Bladder Cancer:

Bladder cancer ranks tenth among all cancers in
males and is the most prevalent malignancy of the
urinary system [32]. Males are far more likely than
females to have this malignancy [32].
Approximately half of all bladder cancer cases in
both men and women are caused by smoking,
making it the most significant risk factor for the
disease. Bladder cancer has also been connected to
occupational exposure to aromatic amines used in
the dye industry. Sectors that printing firms and
leather, rubber, textiles, and paint pose more
dangers. Aristolochic acid-containing dietary
supplements may increase the risk of urothelial
malignancies, such as bladder cancer [33]. No one
food by itself can prevent cancer. However,
research shows a healthy diet filled with various
fruits, vegetables, whole grains and other plant
foods could inhibit carcinogenic development,
consequently preventing bladder cancer incidence.
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People who drink a lot of fluids, especially water,
each day tend to have lower rates of bladder cancer
[34]. Research on animals has demonstrated an
inverse relationship between the frequency of
urine and the concentration of possible
carcinogens in the urothelium. By diluting uriney
metabolites, an increase in total fluid intake tends
to shorten the duration of interaction between
carcinogens and the urothelium and increasing
how often you urinate. In a randomized trial, 65
smokers who increased their water intake for fifty
days had a significant reduction in urine
mutagenicity [35]. A research showed that the T24
cell line was significantly affected by the apoptotic
effects of the oligomers of epicatechin, resveratrol,
and catechin. Conversely, catechin monomers,
resveratrol, and Epicatechin did not exhibit
anticancer effects on T24 cells, as evidenced by the
cell viability being relatively unchanged when
compared to the control group [36].

Breast Cancer:

Hormonal imbalance has been linked to the
development of cancer in some sensitive tissues,
including the breast, according to observations
[37]. When some processes that regulate cell
development and division are interfered with by
mutations in the DNA of breast cells, breast cancer
results. Breast cancer risk factors include early or
late menstruation menopause. A higher risk of
postmenopausal breast cancer might probably be
caused by increased endogenous estrogen levels in
postmenopausal women. Additional risk factors
include obesity, a sedentary lifestyle, hormonal
imbalances, late reproductive age, and alcohol
consumption [38,39]. Breast cancer development
has been demonstrated to be positively correlated
with increased consumption of total and saturated
fat. Nonetheless, a another study including 90,000
nurses did not discover a link between dietary fat
intake and the prevalence of breast cancer [40-42].
Glycemic load and glycemic index diets have been
associated with a higher risk of breast cancer.
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Nevertheless, a meta-analysis revealed no link
between the incidence of postmenopausal breast
cancer and the amount of glucose ingested [43].
Renal Cancer:

Renal cancer is a rare cancer that makes up around
2% of all malignancies, although its incidence rate
has been rising globally recently. Although the
exact cause of this kind of cancer is unknown, the
most well-established risk factors—smoking,
hypertension, and obesity—are thought to be
responsible for about 40% of all causes, along with
certain dietary variables [44,45]. A meta-analysis
research was carried out in Europe to investigate
the relationship between the incidence of kidney
cancer and dietary intake of carbs, protein, fat,
fiber, and several other components. The findings
demonstrated that there was no relationship
between the risk of kidney carcinoma and
macronutrient intakes. The findings validated the
hypothesis that there is a negative correlation
between the risk of kidney carcinoma and dietary
fiber intake. According to an American cohort
research, eating more fiber overall significantly
reduced the chance of developing kidney cancer
by 15-20% [46]. as renal cell carcinoma is a
cancer linked to obesity, eating fiber may be
beneficial as it increases satiety and causes weight
loss by lengthening the transit time of the stool
[47]. People with high GI diets who are obese and
hypertensive have a 2.7-fold increased risk of
kidney cancer compared to people without these
conditions. The same study found that the
incidence of kidney cancer was associated with Gl
but not GL, indicating that the quality rather than
the amount of carbs may be more important.
Certain meals, such processed and sugary foods,
include chemicals that might cause or exacerbate
inflammation [48]. Another study found a
correlation between low intakes of magnesium or
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vitamin E and eating fried or sautéed beef, which
raised the risk of kidney cancer. The data suggests
a potential link between nutrition and the
development of renal cancer, despite the fact that
there are conflicting and definitive findings about
food and renal cancer. The dietary categories that
are thought to be protective include whole grains,
nuts, butter, fried foods, and alcohol. The food
groups that showed the biggest rise were bultter,
fried foods, and whole leafy greens [49,50].
Traditional Oncology Therapy:

In addition to more modern methods like
immunotherapy and interventional radiology,
effective cancer therapies also include surgery,
chemotherapy, and radiation. The kind of cancer
and its stage of progression determine the kind of
treatment a patient gets. Furthermore, the greatest
outcomes typically need a mix of therapy
[51].Below is a summary of a quick talk on
traditional cancer therapy. The traditional therapy
used in may be seen in Figure 2. Table 1 outlines
the many cancer therapy approaches.
Chemotherapy:

Chemotherapy is the term for applying chemical
agents to either regulate or eradicate cancer cells.
These substances usually, but not always, cause
cytotoxicity by inducing apoptosis, a non-
immunogenic  kind of cell death [56].
Chemotherapy medicines come in a wide variety
and can be used either as a stand-alone treatment
or in conjunction with other medications. Popular
chemotherapeutic drug paclitaxel is efficient
against a variety of malignancies, such as multiple
myelomas, breast and ovarian cancers, colon
cancer, small-cell and non-small-cell lung cancer,
melanoma, and head and neck cancer [57].
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Table 1: Enumeration of cancer therapy options
Sr. | Oncology therapy Details References

No.
1. | Radiation therapy
Individualization of radiation treatment | increases the blood's oxygen content | 52
according to hypoxia indicators by breathing in large amounts of
oxygen both before and during
radiation exposure in order to
radiosensitize or kill hypoxic cells
with oxygen-mimicking
medications.

On a positron emission tomography
(PET) scan, the intensity of
fludeoxyglucose (18F-FDG)
indicates the extent of glucose
absorption by malignant cells that
are actively dividing.

Personalized radiotherapy based on
FDG-PET
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DNA repair marker Histone protein gH2AX, which is
present upon the production of
double-strand breaks, is one of the
best indicators for tumor
radioresponse of DNA double-strand
breaks.

2. | Gene Therapy
Genedicine (Adenovirus Ad5RSV-P53, | Gendicine is a non-replicative vector | 53
Recombinant Human P53)) in which the p53 cDNA gene is
inserted in place of the E1 gene.
Tumor cell p53 expression promotes
the anticancer impact by starting the
apoptotic pathway and preventing
damaged DNA repair.

Oncorine is an ad5 virus with a
deletion in the E1B 55K gene; host
cell p53 gene inactivation is
necessary for wild-type to stop the
activation of the apoptotic pathway.
It has been demonstrated to cure
resistant nasopharyngeal cancer.

Recombinant oncolytic ad5 (rAd5-
H101)

3. | Thermotherapy
Alternatives for Thermal Ablation It employs temperatures ranging
from 55 to 100 degrees Celsius as an
external stimulation to overheat the
tumor, causing destruction and its
elimination. It can treat a variety of
cancers, including prostate, kidney,
liver, lung, and rectum.
It generates a direct hyperthermic
injury by heating the chosen location
with an electro-magnetic (EM)
signal. Starting at 915 MHz, the
frequency range extends to 2.45
GHz.

Ablation using Microwaves (MWA) It produces coagulation necrosis by
directing an ultrasonic (US) beam
toward overheating a specific tissue.
It kills tumors with extreme
precision and treats some of the
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High Focused Ultrasound Intensity | associated
(HIFU) health problems.
Low temperatures, between 30 and
40 degrees Celsius, are used in
Cryoablation cryotherapy to produce a freezing
zone and cause the targeted region to
be destroyed. To chill the tissue to
100 °C, argon or nitrogen is supplied
to the probe tip.
Chemotherapy
Dacarbazine, At different stages of the cell cycle, | 54
temozolomide damage DNA. G1 phase, S phase,
Ethyleneimines: G2 phase, M phase, and GO phase
thiotepa, (resting phase).
mechlorethamine, Hodgkin's  illness,  lymphoma,
chlorambucil, ovarian cancer, breast cancer, and
cyclophosphamide streptozocin, lung cancer, sarcoma, many, and
myeloma.
Daunorubin, disrupt the enzymes necessary for
Doxorubixin DNA replication at every stage of the
Epirubicin, cell cycle. digestive tract cancer,
Actinomycin-D ovarian cancer, breast cancer,
Bleomycin, leukemia, and other cancers
Mitomycin-C ] ) )
interfere with the synthesis of RNA
5-fluorouracil (5-FU) and . D_NA n C?"S'
6-mercaptopurine (6-MP) gastrointestinal  tracts, _ovarl_an,
Capecitabine, Cladribine breast, and other malignancies.
Cloafarabine, interfere with topoisomerase by
Cytarabine preventing DNA strand breaks
Floxuridine, during  replication, such  as
Fludarabine topoisomerase inhibitor | and II.
Gemicitabine, colon, ovarian, lung, and other
Hydroxyurea . ) i i
Methotrexate, Pemetrexed gastrointestinal malignancies.
Pentostatin,
Thioguanine
Topotecan, Irinotecan Etoposide,
Teniposide
Targeted Therapy
HER2 inhibitors: In order to stop the activity, HER2 | 55
Herceptin, Herceptin Hylecta, inhibitors bind to the HER2 cell
Margenza, Perjeta surface receptor.
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SMALL MOLECULES
Tyrosine Kinase

Inhibitors: Imatinib, gefitinib,
erlotinib, sorafenib,

sunitinib, dasatinib
diphosphate-ribose polymerase
inhibitors (PARP): Olaparib,
niraparib, rucaparib, talazoparib.

Tyrosine kinase inhibitors function
by preventing tyrosine from acting
on receptors. Enzymes called
kinases aid in the growth signaling of
cancer cells. PARP protein helps to
repair damaged DNA in cancer cells.
In order to prevent PARP proteins
from mending DNA in cancer cells,
PARP inhibitors work.

Immunotherapy:

The immune system is crucial in controlling the
development of tumors. While an immune
response unique to the tumor may be able to limit
its growth, certain forms of inflammatory
reactions have a tendency to promote tumor
growth [58]. Immuno-oncology, another name for
cancer immunotherapy, is a type of cancer
treatment that stimulates the patient's immune
system to fight, manage, and eradicate cancer.
Immunotherapy aims to overcome the processes
by which tumors stifle the immune response in
order to strengthen or restore the immune system's
capacity to recognize and eliminate cancer cells
[58]. Adoptive cell immunotherapy, immune
checkpoint inhibitors, cytokines, cancer vaccines,
oncolytic viruses, and targeted antibodies are
examples of immunotherapeutic techniques. The
conventional method of immunotherapy involves
adoptive cell transfer, cytokines, and cancer
vaccines to boost the frequency of tumor-specific
T lymphocytes. Using interferons and Toll-like
receptor agonists to cause inflammation and innate
immune activation in the tumor microenvironment
is an additional strategy. Targeting several
immune cell activation checkpoints, such as
cytotoxic T lymphocyte-associated protein 4
(CTLA4), monoclonal antibodies (mADbs),
regulatory T-cells, and programmed cell death
protein 1 (PD1), is the most efficient way to
initiate antitumor immune responses [59]. The
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majority of solid tumors are characterized by
vascular anomalies, which raise proangiogenic
factors such vascular endothelial growth factors
(VEGF) and angiopoietin 2. Utilizing medications
that target these components sensibly aids in
boosting the immune system's reaction and the
aberrant vasculature to normal. They cause
immune effector cells to infiltrate cancer cells and
change the immunosuppressive tumor
microenvironment into an immune-stimulating
one. Immune responses and  vascular
normalization are mutually controlled. Thus,
combining immunotherapies with antiangiogenic
medicines may improve immunotherapy's
potential and lower the chance of immune-related
adverse effects [60].

Radiotherapy:

Conventionally, radiotherapy is used to treat
cancer together with surgery or chemotherapy. It's
the most significant non-surgical cancer therapy
option available. Combining radiotherapy and
immunotherapy, known as radiation-
immunotherapy, has showed promising outcomes
in the treatment of cancer [61,62]. In addition to
curing cancer, radiation therapy can lessen the
symptoms of incurable cancer. It can be used alone
or in combination with other therapies. Optimizing
radiation to cancer cells while limiting damage to
nearby healthy cells is a major challenge [63].
Technological developments in  radiology,
including image-guided radiation therapy,

355| Page



Shraddha Srivastava , Int. J. of Pharm. Sci., 2024, Vol 2, Issue 6, 347-362 |Review

stereotactic body radiotherapy, and intensity-
modulated radiation therapy, have contributed to
the preservation of a therapeutic-toxin balance.
By precisely delivering radiation to the targeted
tumor cells, these methods lessen the harm done to
the nearby healthy cells [64].

Targeted Therapy:

Drugs used in targeted treatment are made
specifically to target cancer cells, sparing
surrounding normal cells. They are divided into
two categories: tiny and big molecules. Since
small-molecule medications may fit into cancer
cells, they function via identifying and inhibiting a
certain chemical present in the cell to kill the
cancerous cell. Imatinib, for instance, blocks
tumor-activating impulses to treat chronic
myelogenous leukemia and other malignancies
[65,66]. Big molecules, like certain mAbs, are too
large to fit inside a cell. They function by targeting
and eliminating proteins or enzymes on the cell's
surface and preventing interactions that might
otherwise promote tumor development between
receptors and ligands. Examples are cetuximab for
lung, head, and neck malignancies, trastuzumab
for breast tumors, and alemtuzumab for persistent
leukemias [67,68]. Antibody-targeted therapy: It
has been demonstrated that one of the most
effective therapeutic approaches for both solid
tumors and hematologic malignancies is mAbs-
based treatment. mADbs function in a variety of
ways, including antibody-dependent cellular
phagocytosis, apoptosis, complement-dependent
cytotoxicity, antibody-dependent cellular
cytotoxicity, and signal transduction blocking.
These mAbs are being loaded with cytotoxic
medicines in an attempt to optimize their
effectiveness and reduce their toxicity Known as
antibody-drug conjugates (ADC), these molecules
are thought to be tumor-specific. These ADCs
combine the powerful cytotoxic potential of small-
molecule medicines with the specificity and
advantageous pharmacokinetics of mAbs. The

INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

following list of examples of targeted cancer
therapies is arranged according to how they work
[69-72]. High-precision targeted administration of
anticancer medications is made possible by
molecular targeted treatment. Typically, a
smallmolecule medication that targets markers
inside the cell or an antibody that binds to certain
targets on the cell surface is utilized as the
therapeutic medicine. Growth factor receptors, cell
surface antigens, and signal transduction pathways
that control angiogenesis, metastasis, and cell
death are all impacted by molecularly targeted
therapeutics [72].

Thermal Therapy:

In thermal ablation of cancer, neoplastic tissues are
killed by applying heat (hyperthermia) or cold
(hypothermia). Cell necrosis has been seen to
occur at temperatures more than 60 °C or lower
than 40 °C. It follows that long-term exposure to
temperatures between 41 ~C and 55 ~C is efficient
in killing tumor cells. There are five therapeutic
strategies that can be used in thermal therapy:
cryotherapy (~508 ~C for >10 min), moderate
cooling (0-108 ~C for 10 min), low-temperature
hyperthermia (39-418 ~C for up to 72 h),
moderate-temperature hyperthermia (42-458 ~C
for 15-60 min), and high-temperature thermal
ablation therapy (>508 ~C for >4-6 min). These
therapeutic approaches can affect the tissues
through an increase or decrease in oxygenation,
blood perfusion, and cellular metabolisms, which
can lead to protein denaturation, tissue necrosis,
and cellular coagulation [73]. Radiation sensitivity
of tumor cells is increased with hyperthermia.
Numerous clinical trials have demonstrated the
considerable reduction in tumor size of several
cancer types, such as melanoma, sarcoma, lung,
breast, esophageal, brain, and others, when paired
with  hyperthermia and radiation and/or
chemotherapy. It was shown that the combination
of chemotherapy with hyperthermia allowed
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medications to enter tumor tissues more deeply,
improving the effectiveness of treatment [74-76].
Gene Therapy:

In order to stop the proliferation of malignant cells,
genetic elements like DNA or RNA are injected
into the cells using gene therapy. This can be
accomplished by suppressing tumor angiogenesis,
blocking the expression of the mutant tumor
suppressor gene, and blocking the appearance of
an oncogene [77]. Retroviruses and adenoviruses
are the most significant viral vectors; non-viral
vectors are particle-based, chemical-based, and
based on naked DNA. Viral vectors are useful for
gene delivery and cell transfection, but their use is
restricted because of their immunogenicity and
toxicity; non-viral vectors are less toxic, but they
need delivery vehicles to infiltrate various cell
types [71].

CONCLUSION:

This review delved into the mechanisms
underlying specific types of cancer, along with
potential avenues for prevention and treatment. It
suggested incorporating certain anticancer foods
into the diet, which have shown effectiveness in
controlling cell growth and enhancing survival
rates across different cancer types. The extensive
research on the impact of nutrition on cancer has
made it evident that what we eat plays a significant
role in cancer development. Diet is just one aspect
of lifestyle that affects cancer risk; others include
alcohol consumption, smoking, physical activity
levels, and obesity.Phytonutrients present in fruits
and vegetables work together synergistically to
reduce the risk of cancer through various
mechanisms such as hormone regulation,
suppressing carcinogenic pathways, and reducing
inflammation. The ideal dietary approach appears
to be a well-rounded one, emphasizing lean
proteins, whole grains, fruits, and vegetables,
while limiting intake of red meat, sugar, coffee,
and alcohol. It's important to note that there's no
scientific basis for claiming that a specific diet can

cure or treat cancer. However, there's substantial

evidence indicating that adopting a healthy diet

and lifestyle can lower the risk of developing
certain types of cancer.
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