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Abstract

Worldwide colorectal cancer (CRC) was considered to be a primary health dis-
ease that leads to high morbidity and mortality in both developed and developing 
countries, which can be controlled with novel chemopreventive agents. In the 
past few decades, chemoprevention of several cancers by the use of natural fla-
vonoids has become an attractive strategy. Bioactive polyphenols with a low 
molecular weight in the dietary supplements determine the fate of a cell by inter-
acting at the molecular and cellular level. In the past few decades, several pre-
clinical/clinical studies perceptibly figured the chemopreventive and cytotoxic 
effect of bioactive flavonoids on cancers. Flavonoids have been frequently con-
sidered as enzyme inhibitors and ligands of receptors involved in the signal 
transduction. There has been increasing interest in unrevealing the beneficial and 
chemoprotective potential of flavonoids that had encouraged in novel drug dis-
covery for CRC.  An elaborated molecular mechanism of phytocompounds 
against cancer treatment overlies with direct interactions between various types 
of genes and enzymes. It is well known that anticancer efficacy would include 
apoptosis, antiproliferation, antioxidation, cell cycle arrest, and reversal of mul-
tidrug resistance mechanism. This chapter highlights the cumulative research 
findings of plant-derived bioactive flavonoids against CRC treatment and pro-
vides novel insights into its molecular regulation and mechanism with protein 
interaction in anticancer drug discovery.

Keywords
Flavonoids · Anticancer · Colorectal cancer · Drug discovery · Bioactive 
compounds

2.1  Introduction

Bowel cancer has been diagnosed as the third most prevalent cancer worldwide. 
It is reported globally with a very high rate of prevalence and mortality in both 
sexes. Study literature pinpoints westernized life anticipation, unbalanced diet, 
uncooked food, processed and canned meats, change in environmental conditions 
due to urbanization, and synthetic mutagens due to pollution were thought to be a 
serious etiology of colorectal cancer (CRC). The key factors behind CRC etiology 
were denoted as oxidative stress caused by the generation of non-neutralizable reac-
tive oxygen species (ROS) and free radicals, which can directly interact with the 
bio- molecules of living cells and induce spontaneous mutations in bowel cells that 
leads to colon cancer (Mariyappan et al. 2017). Subsequent accumulation of sequen-
tial genetic mutation in a colonic gene, in particular, oncogenes and tumor suppres-
sor genes resulted in the stepwise progression of colon cancer that starts from bowl 
inflammation followed by the formation of adenomatous polyposis coli and finally 
leads to colorectal carcinogenesis (Fearon and Vogelstein 1990). Further, intensive 
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study reports on colorectal cancer in rodent models have stated that microflora of 
animal guts have a major contribution to the development of colon cancer (Manju 
and Nalini 2005). Environmental pollutants, chemical toxicants in food, and mod-
ernized dietary food style have a direct impact on the microenvironment of gut 
microbes. Such uncomfortable gut environment resulted in improper metabolism 
and development of resistance against deadly pathogens and procarcinogens along 
with unbalanced homeostasis of increased immune response that had extensively 
known to regulate T cell development and Th17 responses that were denoted as key 
factors for colon cancer development (Kamada et  al. 2013). As per the previ-
ous reseach study, various epidemiological case studies had evidently proved that 
daily diet accounts a dominant role in etiology of CRC; in particular, processed 
meat and red meat consumption had evidently increased the risk of colon carcino-
genesis, whereas consumption of fiber-rich food like fruits, vegetables, and whole 
grains had highly decreased the colon cancer risk (McGirr et al. 2017). As a high-
light of this chapter, consumption of a variety of green leaves, vegetables, and fruits 
with high fiber contents also includes a variety of naturally occurring bioactive mol-
ecules scientifically termed as dietary flavonoids that possess a strong chemoprotec-
tive effect against colon cancer and also have inverse action on colon carcinogenesis 
mechanism (Chang et al. 2018). For decades, scientists have been working with the 
isolation and characterization of a number of naturally occurring flavonoids and 
elucidated its pharmacological properties on various study models. Therefore, this 
chapter particularly provides a brief review of a few such flavonoids along with its 
biological properties and protective mechanism of action against colorectal cancer.

2.2  Bacterial Enzymes and Colon Cancer

The human digestive tract inhabits approximately about 400 species of bacteria, and 
it is a complex ecosystem of multiple microorganisms. The literature review pro-
vides evidence that invasion of pathogenic bacteria into the intestine was prevented 
by the presence of anaerobic gut bacteria which in turn reduce the threatened occur-
rence of CRC, and it is because of bacterial conversion of short-chain fatty acids by 
dietary fiber (Abeni et al. 2013). Consumption of high-fat and imbalanced diet alters 
the protective metabolism of intestinal microflora by increased bacterial enzyme 
activity, which resulted in a decreased host immune responses (Asha and Gayathri 
2012). One of the best examples is β-glucuronidase, a common gut bacterial enzyme 
that produces the toxic metabolites with carcinogenic effect, which has a significant 
role in the progression of the tumor at secondary sites like large intestine, colon, etc. 
(Beaud et al. 2005). 1,2-Dimethylhydrazine (DMH) is an alkylating agent which 
stimulates the formation of methyl adducts with DNA bases that leads to point 
mutation. It has been well studied that β-glucuronidase enzymes catalysis the con-
version of procarcinogen form of DMH into various metabolic intermediates which 
has a higher efficacy to interact with colon epithelium and act as potent carcinogens 
(Reddy et al. 1974). The accumulation of aglycones is due to the catalytic activity 
of β-glucosidase which synergistically hydrolyzes cellulose to lignocellulose 
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(Sohail et al. 2009; Jeng et al. 2011). On the other hand, the permeability of the 
colon mucosal membrane was highly altered by the enzymatic catalysis of intestinal 
mucin by gut bacterial mucinase enzyme (Robertson et al. 1940). Along with other 
bacterial enzymes, nitroreductase also has a unique task in colon cancer develop-
ment by producing amines in the colon tissues by catalytic conversion of procar-
cinogens such like nitropyrenes, dinitrotoluene, and nitrobenzenes (Facchini and 
Griffiths 1981).

2.3  Reactive Oxygen Species (ROS) and Cancer

Mitochondrial oxidative phosphorylation generates a large amount of ROS by 
impaired transfer of electrons between complexes I and III of the mitochondrial 
respiratory chain (MRC). ROS is a collective term that refers to highly reactive 
oxygen molecules that can be listed as hydroxyl radical (OH−) ions, hydrogen per-
oxide (H2O2), and superoxide anion (O2-) (Fulda et al. 2010). Naturally occurring 
antioxidant enzymes such as superoxide dismutase enzymes and catalase serve as 
defense system by catalytically naturalizing the generated reactive pro-oxidants. 
ROS may have beneficial effects on regulation of cell proliferation and gene expres-
sion, and increased ROS production results in oxidative stress-induced damage to 
proteins, lipids, and DNA, which has implications in diseases including diabetes, 
Parkinson’s disease, and cancer (Gogvadze et al. 2009). Studies of aging mecha-
nism had revealed the role of oxidative stress in higher probability of risk for cancer 
development in old age. Generated reactive species or free radicals actively damage 
genomic or mitochondrial DNA that leads to sudden mutation implicated in the 
earlier stage of cancer development. Due to mutational genetic instability in DNA 
causes the modulations in the signal transduction or even induce error in replication 
would efficiently reflects in induction or repression of specific transcription of the 
genes related to carcinogenesis. The recent investigation also described that the 
increased level of intracellular ROS in cancer cells possess a constant and chronic 
oxidative stress, and thereby it provides a favorable microenvironment for tumor 
progression. Further, the p53 tumor suppressor was found to be mutated and 
accounts for up to approximately 50% of all human cancers and is a major activator 
of antioxidant defense mechanisms. With respect to its apoptosis-inducing capacity, 
molecules that promote ROS production may be novel therapeutics, proposed to 
selectively target cancer cells by elevating ROS levels beyond a tolerable threshold 
to induce mitochondrial outer membrane permeabilization (MOMP) and cell death 
(Graham et al. 2010).

2.4  Flavonoid

From the ancient years, our folk medicine has been made of different and variety of 
naturally occurring plant products which later we call as nutraceuticals. Flavonoids 
are polyphenols  produced as secondary byproducts of plants, which were 
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considered as main constituents of nutraceuticals. Hence, these flavonoids possess 
numerous pharmacological properties, and these polyphenols were consumed for 
hundreds of years as diet in form of fruits and vegetables; therefore these polyphe-
nols were called as dietary flavonoids (Li et al. 2018). Chemically these flavonoids 
were characterized to have basic hydroxylated phenyl moieties with a number of 
phenolic rings and electron donation functional groups (Manach et  al. 2004). 
Basically, these flavonoids are classified as polyphenols that are responsible for 
pigmentation in plants. Such polyphenols have a significant physiological function 
in plants to perform maturation of seeds, actively encounters biotic and abiotic 
stress of plants, maintains homeostasis of heat, freezing tolerance, act as a defense 
mechanism against pathogens and takes part in plants detoxification mechanism 
(Mierziak et al. 2014). Out of thousands of identified flavonoids, diphenyl propane 
skeleton (C6–C3–C6) with two phenyl ring and one heterocyclic ring form the basic 
structure of all the flavonoids (Kawser Hossain et al. 2016). Briefly, flavonoids are 
low molecular weight large group bioactive polyphenols with a basic structure of 
benzo-γ-pyrone and are widely found in a variety of plants. These flavonoids con-
tain the number of hydroxyl group along with the catechol group at 3- and 5- positions 
at flavon ring that attributes its radical scavenging effect and antioxidant properties. 
Based on the structures, these flavonoids were classified into six major subclasses 
that can be listed as flavones, flavanones, flavanols, flavonols, isoflavones, and 
anthocyanins/anthocyanidins (Fig. 2.1). A large number of plant-derived bioactive 
polyphenols have been studied and evidently proved as efficient anti-carcinogenic 
agents. These flavonoids potentially block cancer development by interfering at 
multi-stages of carcinogenesis either at initiation, development, or progression of 
tumors; thereby these molecules have a significant inhibitory effect on proliferation 
and differentiation of cells and block angiogenesis and metastasis along with a 
decrease in tumor mass by induction of programmed cell death (Ramos 2007). 
Earlier research studies evidence that secondary metabolites include flavonoids 
which are phenolic in nature that possess several pharmacological activities which 
are structure-dependent (Mahomoodally et  al. 2005). The specified quantity of 
hydroxylation, conjugations with other substitutional functional groups, and polym-
erization basically determines the structure and chemical nature of the flavonoids. 
It is well known that flavonoids were rich in hydroxyl groups and functionally act 
as scavengers to neutralize the free radicals and act as an antioxidant. It also has the 
capability to chelate metal ions. Previous studies evidenced that these flavonoids 
possess a chemoprotective effect against various degenerative and infectious dis-
eases like cancer and cardiovascular diseases.

2.5  Functional Flavonoids as Antioxidants

Brief reviews from vast literature denoted that variety of flavonoids act as an anti-
oxidant; in particular, it possesses reducing power to scavenge highly reactive radi-
cals that are generated during human metabolic functions (Brunetti et  al. 2013). 
Previous research investigations on antioxidant activity of these polyphenolic 
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compounds have shown that flavonoids efficiently inhibit specific enzymes like xan-
thine oxidase and protein kinase C which produce active superoxide radicals 
(Hanasaki et  al. 1994). Also, these bioactive compounds inhibit a wide range of 
enzymes like cyclooxygenase, lipoxygenase, microsomal monooxygenase, etc. that 
involves in lipid peroxidation metabolism. An extensive report on the relation 
between the structure of free radicals and the respective flavonoids had revealed the 
radical scavenging mechanism and demonstrated its antioxidant potentials (Rice- 
Evans et al. 1996). Numerous in vivo study models pictured that dietary flavonoids 
readily scavenge free radicals in the stomach, and thereby they reduce ROS and act 
as primary antioxidant defense system (Papas 1998). Green medicines always get 
more attention toward researchers and are an important tool to prevent, reverse, or 
delay the carcinogenesis. Therefore, prevention could be a possible option for 
expensive treatments for existing disease. There have been many more compounds 
that are in a trial which have been declared as prospect chemopreventive agents. It 

Fig. 2.1 Basic structure of flavonoids
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is well known that these bioactive compounds were commonly present in many 
food products, commercially available beverages, and many other dietary compo-
nents. Consumption of these compounds directly or indirectly acts as inhibitory 
agents on cancer cell proliferation, and thereby these plant flavonoids in foods serve 
as preventive shield against human carcinogenesis implicated in the prevention of 
human carcinogenesis possibly through their inhibitory activities of cell prolifera-
tion or survival. Decades of research were interested to fix on the natural com-
pounds that include any plant byproduct substances to unmask their anti-carcinogenic 
effect by tuning the level of intracellular lipid peroxidation and modulate the status 
of antioxidant that would be used as chemopreventive medicine in the treatment of 
colorectal cancer. The following are a short brief of few bioactive compounds which 
were recently studied for their anticancer activity against colorectal cancer.

2.5.1  Eriodictyol

Number of bioactive compounds that are in a trial which have been declared as 
prospect chemopreventive agents; one of the novel flavonoids recently studied was 
eriodictyol which comes under flavanone and has been proved to possess antioxi-
dant effect by reducing the level of lipid peroxidation and oxidative stress. The fla-
vonoid rich in citrus and lemons with chemical structure 5,7,3′,4′-tetrahydroxyflavanone 
was called eriodictyol, and it is naturally occurring in citrus fruits in glycoside form. 
Eriodictyol was previously considered as vitamin P that was found to be essential in 
normal small blood vessels (Horowitz 1958). Eriodictyol is an isomer of kaemp-
ferol and has been isolated from yerba santa (Eriodictyon californicum). Other 
major sources of eriodictyol were identified as citrus fruits including lemon, lime, 
and sour orange and green leaves like peppermint. A number of studies had reported 
few pharmacological properties such as antioxidant, anti-inflammatory, and anti-
cancer activities. Hence the structural chemistry of eriodictyol consists of free 
electron- donating hydroxyl moieties, which would impact on potent free radicals’ 
scavenging activities which in turn reduces the oxidative stress. Previous experi-
ments on supplementation of eriodictyol to rodent model bearing DMH-induced 
colon cancer had reported with a significant anti-carcinogenic efficacy against colon 
cancer models (Fig. 2.2). The study had described that eriodictyol primarily alters 
antioxidant status, gut microbial enzyme activity, and lipid oxidation status in 
cancer- bearing rats. Prolonged treatment with this flavonoid had intensively reduced 
pre-neoplastic lesions along with the decrease in aberrant crypt numbers that was 
reported. β-Glucuronidase suppressor would effectively reduce ACF formation that 
was early reported in past decades (Takada et al. 1982). Cordially another study also 
evidently pointed out that chronic treatment of eriodictyol had highly influenced the 
reduction of β-glucuronidase activity in DMH-induced colon cancer rat models. 
It is likely to be believed that oxidative stress and lipid peroxidation induce cancer 
cell initiation and proliferation (Peluso et al. 2011). In connection, extensive study 
with eriodictyol supplementation to colon cancer-bearing rats showed a notable 
decrease in lipid peroxidation and pro-oxidant status; thereby colon cancer 
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progression and severity were highly reduced (Mariyappan et al. 2017). Highlights 
of eriodictyol on gut enzyme activity were reported as considerable inhibition of 
sulfo-conjugations; thereby nitroreductase sulfatase enzyme activities were thought 
to be decreased, and on the other hand it is well studied that high number of cancer 
was reported on increased activity of gut sulfatase and nitroreductase enzymes. As 
a pictorial proof, eriodictyol’s anti-carcinogenic effect was reported with the histo-
logical examination on eriodictyol-supplemented rat models, and the study had pic-
tured the architecture of the colon cancer cells after treatment, and the abnormal 
changes were highly reduced with decreased dysplastic cells in the colon tissue of 
flavonoid- treated rats. As a whole, this review about eriodictyol had briefly elabo-
rated the mechanism of antioxidant potential and anti-carcinogenic effect against 
cancer models.

2.5.2  Umbelliferone

Umbelliferone had been a known and well-studied coumarin, a flavonoid with 
benzopyrone in nature, and was widely spread in common plants and herbs like 
parsley sanicle, fennel, celery, giant hogweed, cumin, and asafoetida (Mazimba 
2017). This particular bioactive coumarin compound was reported to possess an 
effective antioxidant role; hence it has been derived from plant polyphenols and con-
sumed as diet in form of fruits and vegetables from ancient days (Hoult and Payá 
1996). Here we concise a summarized view on antioxidant potential and anti-carci-
nogenic effect of pharmacologically active 7-hydroxycoumarin, i.e., umbelliferone. 
A recent research was highly considered that the use of potentially active 

Fig. 2.2 Graphical representation of eriodictyol’s protective mechanism against DMH-induced 
colorectal cancer models
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phyto-flavonoids is a novel and efficient method to treat and eliminate colon cancer 
as illustrated in (Muthu et al. 2016). These bioactive compounds that include umbel-
liferone have been found to modulate the various signaling pathways; thereby it 
considerably inhibits the pathogenesis of colorectal cancer, and it is designated as a 
novel anticancer agent. One of the previous studies in our team had efficiently 
proved that umbelliferone had stiffly and strongly inhibited CRC in DMH-induced 
colon cancer rat models (Muthu et al. 2016). It is well studied that DMH induction 
in rats generates a large amount of ROS and causes genetic mutation in colon genes 
which would be resulted in an initial increase in aberrant crypt formation and later 
the pathogenesis that lead to colon epithelial carcinoma (Sengottuvelan et al. 2006). 
Earlier study on rats had reported that intraperitoneal administration of umbellifer-
one to CRC-bearing rats significantly inhibited and reduced the formation of a speci-
fied number of the aberrant crypt in colon epithelial at an early stage of colon cancer. 
It is to be highlighted that the study also confirmed with the histological pictures of 
reduced ACF in umbelliferone-treated CRC rat models. Further, the same study had 
stated that umbelliferone has efficacy to arrest cancer cell proliferation and the 
AgNOR quantification with image tools that had indexed the reduced cell activation 
in umbelliferone-treated to CRC-bearing rats (Sirri et al. 1995). Subsequently, mast 
cells provide a considerable microenvironment for cancer cells to proliferate and 
survive by means of increased angiogenesis (Oldford and Marshall 2015).

Further reports from previous literature had stated that umbelliferone-treated 
to CRC-bearing rats have a significant decrease in a number of mast cells, and it 
clearly indexed the anti-inflammatory effect of umbelliferone in carcinogenesis 
models. Extensive study reports of primary inflammatory markers like tumor 
necrosis factor- alpha (TNF-α), interleukin-1, cyclooxygenase (COX), and iNOS 
that were known to be activated by ROS on CRC models had indicated that 
umbelliferone significantly had changed the microenvironment of tumor cells by 
downregulating the expression of intestinal inflammatory marker in cancer-bear-
ing rats (Takahashi et al. 2015). Thereby it has been evidently shown that umbel-
liferone modulates NF-kB signaling pathway.

Also, umbelliferone had been reported to induce apoptosis and DNA fragmenta-
tion by activation of Bax-dependent caspase pathway of apoptosis in CRC rats 
(Fig. 2.3). As a whole, this brief review about umbelliferone against CRC has clearly 
pictured the potential use of this particular flavonoid to eliminate colon cancer. 
Further intensive preclinical and clinical studies on cancer models would be helpful 
to unravel its complete mechanism of action and would be made commercially 
available for cancer patients.

2.5.3  Luteolin

Luteolin was classified under flavones of flavonoids based on its chemical structure. 
Chemically its architecture is of 3′,4′,5,7-tetrahydroxyflavone and was found wide-
spread in most of the plants. Luteolin structure is composed of A and B, two ben-
zene ring, one C ring with oxygen, and a double bond at 2–3 along with readily 
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reducing several hydroxyl groups at 5-, 7-, 3′-, and 4′-positions as shown in (Ross 
and Kasum 2002). Abundant and naturally occurring sources of luteolin supplemen-
tation that were available such as parsley, onion leaves, broccoli, celery, cabbages, 
chrysanthemum flowers, carrots, peppers, and peanuts were listed (Pandurangan 
and Esa 2014). Hence it consists of a large number of reducing groups, and it can 
readily donate an electron to free radicals and scavenge generated ROS. Further 
literature studies have cumulatively accounted pharmacological properties such like 
cardio-protective (Madhesh and Vaiyapuri 2013), antioxidant (Ashokkumar and 
Sudhandiran 2008), anticancer (Manju and Nalini 2005) (Manju), and anti- 
inflammatory activities (Nishitani et al. 2013). Previous investigations had stated 
that luteolin possesses significant antiproliferative effect against various cancers 
that include breast, liver, prostate, esophageal, and lung cancers; thereby it plays a 
key role as strong chemoprotective agent (Pandurangan and Esa 2014). Any abnor-
mal increase in neoplastic cells due to the absence of apoptosis leads to tumor mass 
progression with increased cell differentiates, angiogenesis, oxidative stress due to 
over metabolic process and resulted with metastasis of cancer. Overproduction of 
ROS due to increased metabolism is not only the factor for cancer progression; lack 
of sufficient antioxidant defense to scavenge the radicals generated by cancer cell 
plays a vital role in carcinogenesis (Cheng et  al. 2012). Therefore normal cells 
require endogenous and supplemented antioxidants to fight against the oxidative 
stress generated by cancer cells. Hence, luteolin possesses more electron donor 

Fig. 2.3 Schematic representation of umbelliferone against DMH-induced colon cancer
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functional groups, and it serves as a rapid antioxidant to scavenge the unstable reac-
tive free radicals to protect the cells from intracellular ROS lesions. In particular, 
luteolin induces cell cycle arrest and programmed cell death; thereby it efficiently 
blocks the invasion of cancer cells. Earlier research studies on cancer therapy had 
explained about the apoptosis mechanism and it was initiated by death receptors and 
sub-sequential activation of mitochondrial-dependent caspase pathway (Ma et al. 
2018). Large number of bioactive compound has a potential chemoprotective effect 
to induce programmed cell death in cancer cells that were evaluated by a number of 
investigators in past decades, and also the previous study reports the anticancer 
efficacy of luteolin against human colon cancer cells that were sequenced by 
induced cell cycle arrest and followed with activation of caspase-dependent intrin-
sic apoptotic pathway (Pandurangan and Esa 2014). Pathogenesis of colon cancer in 
DMH rats involves lipid peroxidation to form active malondialdehyde, conjugated 
dienes, and lipid hydroperoxides, which causes considerable damage in cells. In our 
previous study using DMH-induced rate models, we had evidently pictured and 
elaborated mechanism of action on how the target flavonoid luteolin had signifi-
cantly reduced the tumor cell number mediated by a decrease in lipid peroxidation 
and inversely increased endogenous enzyme-dependent antioxidant mechanism. 
For the past decades level of glycoprotein in serum was considered as one of the 
hallmark markers to assess cancer, hence this glycoprotein plays a key role in cell- 
cell recognition, cellular adhesion, binding, and cellular transport, during rapid pro-
liferation and differentiation of cancer cells the level of this specific protein would 
be elevated and its server as valuable marker carcinogenic process. Luteolin- 
administered DMH rats found to have a lower level of these glycoproteins were 
reported (Pandurangan et al. 2012). Earlier literature reports on luteolin had stated 
to induce cell shrinkage followed by chromatin condensation and finally leads to 
DNA fragmentation, which was said to be the hallmark of apoptosis in colon cancer 
cells. Activation of effector caspases and Bax/Bcl2 ratio critically determine the fate 
of the cancer cell to induce apoptosis. This was followed by the successive release 
of mitochondrial cytochrome C conform the activation of mitochondrial-dependent 
intrinsic apoptosis and this hypothesis was tested with various cancer cell against 
luteolin treatment was reported (Attoub et al. 2011; Pandurangan and Ganapsam 
2013). Use of such naturally occurring phytocompounds in the prevention of colon 
cancer was expected to be safe and avoid the adverse effect of anticancer drugs like 
synthetic chemotherapeutic compounds. This chapter also summarizes the ample of 
research evidence from the past study reports to show the chemopreventive poten-
tial of bioactive flavonoids in the prevention of colon carcinoma.

2.6  Conclusions

Consumption of dietary flavonoids in a consistent manner and an adequate amount 
has been proven to be a significant nutritional therapy to prevent and lower the risk 
of colorectal cancer, which could be implicated to enhance for cancer treatments. 
This chapter insensitively discussed about the flavonoids as chemopreventive drugs 
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to treat cancer, and also elaborated the primary mechanisms of action of such bioac-
tive flavonoids on chemically/carcinogen-induced oxidative stress. Efficacy of flavo-
noids to reduce the oxidative stress by scavenging ROS is considered as a principal 
factor to act as antioxidant and anti-inflammatory properties. Hence, colon cancer is 
a chronic disease, and its progression was brought by continuous bowel inflamma-
tion caused by oxidative stress and various other factors. Supplementation of flavo-
noids potentially prevents the inflammation, thus controlling colon cancer progression 
and invasion. Further, it modulate the expression of oncogenic and apoptotic proteins 
in cancer models, thereby activating Bax/Bcl2-mediated mitochondrial apoptotic 
pathway. A number of recent studies also have pinpointed the synergetic effects of 
flavonoids along with other anticancer drugs. Hence, the present review concludes 
that flavonoids have a significant anticancer potential against colon cancer, and it can 
be used as drug/supplements to prevent inflammation, and it helps to eradicate cancer 
diseases. However, the prospective cohort preclinical and clinical studies on flavo-
noids would help to better understand other mechanisms of dietary flavonoids for 
improved implication in the treatment of a number of cancer diseases.
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