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The protective effects of dietary fiber are attributed to several mechanisms: it
regulates bowel movements by increasing stool bulk and speeding up
gastrointestinal transit, which minimizes the contact time between carcinogens and
the intestinal lining, thus reducing cancer risk; it dilutes fecal carcinogens due to
increased stool volume, lessening their interaction with the colonic epithelium; the
fermentation of fiber by gut microbiota produces short-chain fatty acids (SCFAS)
like butyrate, which protect against cancer by serving as an energy source for
colonocytes, maintaining mucosal integrity, and exhibiting anti-inflammatory
properties; dietary fiber also modulates gut microbiota, encouraging the growth of
beneficial bacteria that can outcompete harmful, carcinogen-producing bacteria; it
enhances immune function by influencing gut immune cells, aiding in the removal
of cancer cells and preventing inflammation, a known cancer risk factor; fiber binds
to bile acids, leading to their excretion and preventing the formation of more
carcinogenic secondary bile acids implicated in colorectal cancer development; and
SCFAs, particularly butyrate, affect cell proliferation and differentiation, inducing
apoptosis in cancer cells and inhibiting the growth of neoplastic cells. Flavonoids,
polyphenolic compounds in Avena Sativa, display antioxidant, anti-inflammatory,
and antiproliferative activities, modulating enzyme function, inhibiting cell growth,
and inducing apoptosis in cancer cells. Avenanthramides and other anti-
inflammatory compounds in Avena Sativa modulate multiple inflammatory
pathways, including inhibiting the activity of enzymes like COX-2 and reducing the
production of pro-inflammatory cytokines, potentially lowering the risk of chronic
inflammation-related cancers.

work are permitted, provided the original work is properly cited.

INTRODUCTION

Avena Sativa is recognized as a whole grain and is
rich in proteins, lipids, carbohydrates, vitamins,
minerals, and various phytochemicals, including

polyphenols, flavonoids, and saponins. Recent
research has increasingly focused on the health
benefits of oat consumption, particularly its role in
reducing the risk of numerous diseases [1, 2]. Studies
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have shown that a diet rich in Avena Sativa can
provide several biological benefits, such as preventing
cardiovascular diseases, lowering blood glucose
levels, and promoting intestinal health [2, 3].
Additionally, Avena Sativa has been found to have
anti-allergic, antioxidant, and cancer-preventive
properties. Cancer remains the second leading cause
of death globally the natural compounds found in
Avena Sativa represent a significant breakthrough in
developing new cancer prevention strategies. These
compounds can interact with multiple cellular targets,
addressing the complex nature of cancer
pathogenesis. Consequently, the study of the cancer-
preventive activities and potential mechanisms of oat
nutrients and phytochemicals has become a prominent
area of research [2, 4-6].

Avena Sativa harbors a spectrum of antioxidants,
chiefly avenanthramides, and beta-glucans, bolster
their potential to thwart cancer [1]. Avenanthramides,
phenolic alkaloids exclusive to Avena Sativa,
comprise anthranilic acid amides fused with
hydroxycinnamic acids and are synthesized in
response to stress, boasting anti-inflammatory,
antioxidant, and anti-itching properties. They combat
oxidative stress and potential DNA damage by
scavenging free radicals and impeding pro-
inflammatory pathways like NF-«B, linked to cancer
progression. Furthermore, avenanthramides prompt
apoptosis in cancer cells and stymie angiogenesis,
forming new blood vessels that nourish tumors. Beta-
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glucans, polysaccharides in oat cell walls, consist of
glucose molecules connected by p-1,3 and B-1,4
glycosidic bonds and are lauded for their
immunomodulatory  effects. They  activate
macrophages and other immune cells, fortifying the
body's defenses against cancerous cells, and aid in
maintaining gut health [1, 2, 5]. They are pivotal for
colorectal cancer prevention by binding carcinogens
and facilitating their excretion. Avena Sativa also
contains phenolic acids like ferulic, caffeic, and
sinapic acids, alongside phytochemicals such as
sterols and saponins, which collectively scavenge free
radicals, chelate metal ions, and modulate immune
function—integral to cancer prevention.
Avenanthramides specifically block reactive species,
trigger apoptosis and senescence, halt cell
proliferation by diminishing cyclins, and inhibit
epithelial-mesenchymal  transition (EMT) and
metastasis. Beta-glucans mobilize cancer-fighting
molecules, particularly natural killer (NK) cells,
during cancer's promotional stage and counteract
angiogenesis. These multifaceted mechanisms
underscore the antioxidants in Avena Sativa as a
promising avenue in cancer prevention, necessitating
continued research to leverage their capabilities
within a comprehensive cancer prevention framework
fully [5, 6] [Figurel].

Peptides found in Avena Sativa can inhibit proteolytic
enzymes and regulate cellular signaling pathways,
thereby inhibiting the growth of cancer cells. These
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Figure 1. The effect of Avena Sativa on cancers and its type of mechanism.
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peptides can help reduce tumor growth by inhibiting
specific enzymes, such as metalloproteinases, which
play a role in cancer cell invasion and metastasis [6-
8]. Dietary fibers in Avena Sativa can reduce the risk
of colorectal cancer by increasing stool bulk and
decreasing transit time through the gut. Additionally,
fibers can ferment in the colon to produce short-chain
fatty acids like butyrate, which have anticancer
properties. Polyphenols and flavonoids in Avena
Sativa can help prevent cancer by scavenging free
radicals and reducing oxidative stress. These
compounds can inhibit the growth and proliferation of
cancer cells by regulating cellular signaling pathways
such as MAPK and PI3K/Akt cellular signaling
pathways such as MAPK, PI3K/Akt, NF-kB, Wnt/-
catenin, and AMPK play crucial roles in the
mechanisms of cancer prevention by oat compounds.
These pathways regulate the growth, proliferation,
apoptosis, and survival of cancer cells, and their
inhibition or regulation can help reduce cancer cell
growth and proliferation and increase apoptosis.
Further research in this area could lead to developing
new and more effective cancer prevention and
treatment strategies [7, 8].

1. Antioxidant Activity

Avena sativa is rich in antioxidant compounds,
particularly avenanthramides, which are unique to
Avena sativa and have been studied for their health
benefits, including anti-inflammatory ~ and
antiproliferative properties. Hydroxyl radicals can
cause oxidative DNA damage and potentially initiate
cancer. In addition, Avena Sativa boosts the body's
antioxidant enzymes, such as superoxide dismutase
(SOD) and catalase, which are important for
detoxifying reactive oxygen species (ROS) and
protecting cells from oxidative stress [9]. They also
modulate cell signaling pathways, including
downregulating the NF-xB pathway, which is often
overactive in cancer cells and contributes to
inflammation and cell survival. Avena Sativa's direct
effects on cancer cells include inducing cell cycle
arrest, particularly in the G2/M phase, preventing
cancer cell proliferation. Stimulating apoptosis
through activating pathways such as the caspase
cascade helps eliminate potential cancer cells.

Kordkatouli et al.

Inhibition of angiogenesis by reducing pro-
angiogenic factors such as vascular endothelial
growth factor (VEGF) is necessary for tumor growth
and spread [10, 11]. The clinical relevance of these
findings suggests that Avena Sativa can be part of a
cancer-prevention diet and, when combined with
other healthy lifestyle choices, can help reduce the
risk of certain types of cancer [12]. These mechanisms
are the specific antioxidant activities of Avena sativa,
especially those attributed to avenanthramides, by
neutralizing free radicals, enhancing antioxidant
defenses, modulating cell signals, inducing cell cycle
arrest, stimulating apoptosis, and inhibiting
angiogenesis. They play a role in preventing cancer
[13].

Avena Sativa harbors a spectrum of antioxidants,
chiefly avenanthramides, and beta-glucans, bolsters
their potential to thwart cancer [9]. Avenanthramides,
phenolic alkaloids exclusive to Avena Sativa,
comprise anthranilic acid amides fused with
hydroxycinnamic acids and are synthesized in
response to stress, boasting anti-inflammatory,
antioxidant, and anti-itching properties [14]. They
combat oxidative stress and potential DNA damage
by scavenging free radicals and impeding pro-
inflammatory pathways like NF-kB, linked to cancer
progression [15]. Furthermore, avenanthramides
prompt apoptosis in cancer cells and stymie
angiogenesis—forming new blood vessels that
nourish tumors. Beta-glucans, polysaccharides in oat
cell walls, consist of glucose molecules connected by
B-1,3 and B-1,4 glycosidic bonds and are lauded for
their immunomodulatory effects [16]. They activate
macrophages and other immune cells, fortifying the
body's defenses against cancerous cells, and aid in
maintaining gut health, pivotal for colorectal cancer
prevention, by binding carcinogens and facilitating
their excretion [17]. Avena Sativa also contains
phenolic acids like ferulic, caffeic, and sinapic acids,
alongside phytochemicals such as sterols and
saponins, which collectively scavenge free radicals,
chelate metal ions, and modulate immune function—
integral to cancer prevention [18]. Avenanthramides
specifically block reactive species, trigger apoptosis
and senescence, halt cell proliferation by diminishing
cyclins, and inhibit epithelial-mesenchymal transition
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Figure 2. Antioxidant activity in cancer treatment.

(EMT) and metastasis [19]. Beta-glucans fight
cancer-fighting molecules, especially natural killer
(NK) cells, in the stage of cancer cell metastasis
through angiogenesis [20]. These mechanisms
mentioned by other researchers to the antioxidants
present in Avena Sativa have been carried out by
researchers in this regard for their use as a cancer
preventive agent [21] [Figure 2].

2. Dietary Fiber Content

Dietary fiber in Avena Sativa plays a crucial role in
cancer prevention, especially concerning colorectal
cancer [22]. The protective effects of dietary fiber are
attributed to several mechanisms: it regulates bowel
movements by increasing stool bulk and speeding up
gastrointestinal transit, which minimizes the contact
time between carcinogens and the intestinal lining,
thus reducing cancer risk; it dilutes fecal carcinogens
due to increased stool volume, lessening their
interaction with the colonic epithelium; the
fermentation of fiber by gut microbiota produces
short-chain fatty acids (SCFASs) like butyrate, which
protect against cancer by serving as an energy source
for colonocytes, maintaining mucosal integrity, and
exhibiting anti-inflammatory properties; dietary fiber
also modulates gut microbiota, encouraging the
growth of beneficial bacteria that can outcompete

harmful, carcinogen-producing bacteria; it enhances
immune function by influencing gut immune cells,
aiding in the removal of cancer cells and preventing
inflammation, a known cancer risk factor; fiber binds
to bile acids, leading to their excretion and preventing
the formation of more carcinogenic secondary bile
acids implicated in colorectal cancer development;
and SCFAs, particularly butyrate, affect cell
proliferation and differentiation, inducing apoptosis in
cancer cells and inhibiting the growth of neoplastic
cells [22-24]. These mechanisms underscore the
complex interplay between dietary fiber, gut
microbiota, and the immune system, contributing to
the potential cancer-preventive effects of Avena
Sativa, with the most pronounced benefits observed
when the fiber is part of an overall healthy diet and
lifestyle [25].

3. Compounds found in Avena Sativa

The Avena Sativa provides a comprehensive
overview of various flavonoids and their anticancer
properties. Myricetin, Apigenin, Kaempferol, Rutin,
Quercetin, general flavonoids, and Catechin are
highlighted for their roles in inhibiting cancer cell
growth, inducing apoptosis (programmed cell death),
and reducing inflammation these compounds are
effective against multiple cancer types, including
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breast, colon, prostate, lung, liver, ovarian, pancreatic,
and stomach cancers. Each flavonoid operates
through different mechanisms, such as inhibiting
signaling pathways, reducing oxidative stress, and
preventing metastasis and angiogenesis (formation of
new blood vessels). This detailed understanding
underscores the potential of these natural compounds
in cancer prevention and treatment [15, 18-20, 23, 26,
27].

Myricetin is known for its ability to inhibit cancer cell
growth, reduce inflammation, induce apoptosis, and
prevent metastasis. It has shown efficacy against
breast, colon, prostate, and lung cancers [1-3, 7, 25,
27].

Apigenin is particularly effective in inducing
apoptosis and autophagy, causing cell cycle arrest,
and inhibiting the migration and invasion of cancer
cells. It also stimulates the immune response, making
it a potent compound against breast, prostate, lung,
colon, liver, ovarian, and pancreatic cancers [2, 23-

26].

Kaempferol works by inhibiting various signaling
pathways,  reducing inflammation, inducing
apoptosis, and  preventing  metastasis and

angiogenesis. It is effective against breast, colon,
prostate, lung, and ovarian cancers [2, 15, 18].

Rutin induces apoptosis, inhibits cancer cell growth,
reduces oxidative passion stress, and prevents
angiogenesis and inflammation. It has potential
against breast, colon, prostate, and lung cancers [1, 2,
25, 26].

Quercetin increases apoptosis and autophagy, inhibits
the PI3K/Akt/mTOR and MAPK/ERK pathways, and
reduces metastasis and angiogenesis. It is effective
against breast, colon, prostate, and lung cancers [15,
25-27].

General flavonoids inhibit cell proliferation, induce
apoptosis, prevent metastasis and angiogenesis, and
reduce inflammation. They are effective against
stomach, breast, prostate, and colon cancers [21, 22,
25].

Catechin inhibits cell proliferation, induces apoptosis,
prevents metastasis and angiogenesis, and reduces
inflammation. It has shown efficacy against breast,
colon, prostate, and lung cancers.
These flavonoids  operate

through  multiple

Kordkatouli et al.

mechanisms, making them promising candidates for
cancer prevention and treatment. Their ability to
target various pathways and processes in cancer
progression highlights their potential as natural
therapeutic agents [Table 1] [23-25].

4. Bioactive Compounds

Avena Sativa harbors a variety of bioactive
compounds that contribute to their anticancer
potential.  Avenanthramides, unique phenolic
compounds in  Avena Sativa, consist of
hydroxycinnamic acid linked to anthranilic acid and
are known for their antioxidant and anti-inflammatory
effects [9,10,26]. They scavenge harmful free radicals
and inhibit inflammatory cytokines like TNF-a,
influencing cell signaling pathways that govern
cancer cell proliferation and apoptosis [27]. Beta-
glucans, soluble fibers found in Avena Sativa, bolster
the immune response against cancer by activating
macrophages and natural killer cells and are also
beneficial for gut health, which is inversely related to
colorectal cancer risk [28]. Saponins, characterized by
their foaming properties, can induce apoptosis in
cancer cells, lower cholesterol, and enhance immune
function, along with their anti-inflammatory
properties that contribute to cancer prevention [29].
Phenolic acids, such as ferulic, caffeic, and sinapic
acids, act as antioxidants that may protect cells from
DNA damage leading to cancer, have anti-
inflammatory effects, and can modulate the gut
microbiota  [30]. Flavonoids, polyphenolic
compounds in Avena Sativa, display antioxidant, anti-
inflammatory, and antiproliferative  activities,
modulating enzyme function, inhibiting cell growth,
and inducing apoptosis in cancer cells [31]. Lignans,
phytoestrogens similar to estrogen, are converted by
intestinal bacteria into enterolignans, which are
associated with a reduced risk of hormone-related
cancers and possess antioxidant properties [32]. These
compounds interact to reduce the risk of cancer by
protecting against oxidative stress, strengthening the
immune response, modulating the level of hormones,
maintaining intestinal health, and emphasizing the
importance of a proper diet and the consumption of
this type of oat bran and its bioactive components.
They emphasize food to prevent cancer [33].
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5. Anti-inflammatory Properties

and natural Killer cells, which are crucial in the body's

Table 1. Substances extracted from arena sativa in its effect on cancer.

compound Cancer Types Properties and Effects
Myricetin Breast, Colorectal, Prostate, Inhibits cancer cell growth,
Lung reduces inflammation induces
apoptosis, inhibits metastasis
Apigenin Breast, Prostate, Lung, Induces apoptosis and
Colorectal, Liver, Ovarian, autophagy, cell cycle arrest,
Pancreatic inhibits migration and invasion,
stimulates immune response
Keampferol Breast, Colorectal, Prostate, Inhibits signaling pathways,
Lung, Ovarian reduces inflammation, induces
apoptosis, inhibits metastasis and
angiogenesis
Rutin Breast, Colorectal, Prostate, Induces apoptosis, inhibits
Lung cancer cell growth, reduces
oxidative stress, inhibits
angiogenesis and inflammation
Quercetin Breast, Colorectal, Prostate, Incrases apoptosis and
Lung autophagy, inhibits
PIBKL/Akt/mTOR and
MAPK/ERK pathways, reduces
metastasis and angiogenesis
Flavonoids Stomach, Breast, Prostate, Inhibits cell proliferation,
Colorectal induces  apoptosis, inhibits
metastasis and angiogenesis,
reduces inflammation
Catechin Breast, Colorectal, Prostate, Inhibits cell proliferation,
Lung induces  apoptosis, inhibits

metastasis and angiogenesis,
reduces inflammation

The anti-inflammatory properties of Avena sativa
play a crucial role in its potential for cancer
prevention, as chronic inflammation is a well-
established risk factor for various malignancies.
Avena sativa contains bioactive compounds that
mitigate this risk by inhibiting the production of pro-
inflammatory cytokines such as tumor necrosis factor-
alpha (TNF-a) and interleukin-6 (IL-6), which are
pivotal in the inflammatory process and are linked to
cancer progression. Additionally, these compounds
modulate the NF-xB signaling pathway, which is
significant in inflammation and oncogenesis [34, 35].
Antioxidants in Avena sativa, including
avenanthramides, combat oxidative stress by
neutralizing free radicals, thereby reducing the risk of
chronic inflammation and DNA damage associated
with carcinogenesis. Beta-glucans in  Avena sativa
enhance immune function by activating macrophages

defense against tumors and mitigating inflammation;
the dietary fiber in  Avena sativa also positively
impacts the gut microbiota, promoting the growth of
the normal flora and probiotics that produce anti-
inflammatory compounds, which is associated with a
reduced risk of colorectal cancer [35, 36].

Furthermore, Avena sativa may contain compounds
that inhibit enzymes such as cyclooxygenase-2 (COX-
2), which are involved in the inflammatory process
and implicated in cancer. These anti-inflammatory
properties contribute significantly to Avena Sativa's
role as a functional food in cancer prevention,
suggesting that reducing inflammation may help
lower the risk of cancer initiation and progression. By
incorporating Avena sativa into the diet, individuals
may benefit from its multifaceted role in modulating
inflammation, supporting immune function, and
fostering a healthy gut microbiota through the action
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of probiotics, thereby potentially reducing the overall
risk of cancer development [37, 38].

6. Synergistic Effects

The bioactive compounds in Avena Sativa, such as
avenanthramides, phenolic acids, flavonoids, beta-
glucans, and phytoestrogens, work in synergy to
enhance their potential anticancer effects [39,41].
These compounds do not act in isolation; instead, they
interact to form a more potent defense against
oxidative stress, effectively neutralizing free radicals
and protecting cells from oxidative damage, a key
factor in cancer development [42]. The dietary fiber
in Avena Sativa, especially beta-glucans, works
alongside phytochemicals to promote gut health and
immune function. Beta-glucans encourage the growth
of beneficial gut bacteria that can metabolize
phytochemicals into compounds with anticancer
properties, fostering a healthy gut microbiome
essential for cancer prevention [43]. Avenanthramides
and other anti-inflammatory compounds in Avena
Sativa modulate multiple inflammatory pathways,
including inhibiting the activity of enzymes like
COX-2 and reducing the production of pro-
inflammatory cytokines, potentially lowering the risk
of chronic inflammation-related cancers [44]. Beta-
glucans and other immunomodulatory compounds
activate various immune cells, such as macrophages
and natural killer cells, essential for identifying and
destroying cancer cells, resulting in a more robust
immune response against potential tumors [45]. The
bioactive compounds in Avena Sativa also inhibit the
proliferation of cancer cells and prevent their spread;
for instance, avenanthramides can induce apoptosis in
cancer cells, while saponins can inhibit the metastatic
process [46]. Lignans and other phytoestrogens in
Avena Sativa influence hormone levels in the body,
binding to estrogen receptors and modulating the
effects of estrogen, which is associated with the risk
of hormone-related cancers [47]. The presence of
these compounds in Avena Sativa adds another layer
to the cereal's cancer-preventive properties; these
synergistic effects illustrate how the combination of
different bioactive compounds in Avena Sativa can
lead to a more comprehensive anticancer effect,
enhancing their individual effects and contributing to
the potential of Avena Sativa as a functional food in

Kordkatouli et al.

cancer prevention [48].

7. Clinical Evidence

Clinical evidence on the potential roles and
mechanisms of Avena Sativa in cancer prevention
comes from epidemiological studies, clinical trials,
and experimental research [49]. Epidemiological
studies have explored the relationship between oat
consumption and cancer risk, suggesting a slight
protective effect with relative risks around 0.9.
However, these studies grapple with challenges like
dietary exposure misclassification, limited statistical
power, and potential residual confounding clinical
trials have highlighted the preventive effect of
resistant starch found in Avena Sativa, showing
significant benefits in individuals with a high
hereditary risk of cancer [50]. Consistent research
indicates that whole grain intake, including Avena
Sativa, is associated with reduced cancer odds,
attributed to whole grains' vitamins, minerals,
phytochemicals, and fiber that lower the risk of
colorectal cancer and other chronic diseases specific
studies on oatmeal point to its role in combating colon
cancer, with its soluble fiber, especially beta-glucan,
being beneficial for lowering blood cholesterol and
potentially reducing colorectal cancer risk [51].
Systematic reviews and meta-analyses examining the
link between ultra-processed food consumption and
cancer risk suggest a significant association between
ultra-processed foods and the development of cancers,
such as breast, pancreatic, and colorectal cancers,
while underscoring the protective effects of whole
grains like Avena Sativa [52]. This clinical evidence
supports the beneficial effects of Avena Sativa in
cancer prevention. However, it's crucial to recognize
that Avena Sativa should complement a balanced diet,
regular exercise, and healthy lifestyle choices for
effective cancer risk reduction, with ongoing research
essential to full understanding these protective effects
[53].

8. Molecular Pathways

To provide a comprehensive academic perspective on
the potential functions and mechanisms of Avena
Sativa in cancer prevention, we delve into the
molecular pathways affected by their bioactive
compounds  [54].  Avenanthramides,  unique
antioxidants in Avena Sativa, prevent cancer by
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blocking reactive species, reducing oxidative stress,
and potential DNA damage [55]. They modulate cell
signaling pathways, including apoptosis and
senescence, block cell proliferation, and inhibit
epithelial-mesenchymal transition (EMT) and
metastasis. The combined action of various
antioxidants in Avena Sativa provides a stronger
defense against oxidative stress, enhancing the overall
anticancer effect [56]. Avena Sativa also modulates
inflammation through compounds that suppress the
activation of the NF-xB pathway, a key regulator of
inflammation and cell survival in cancer, and inhibit
the production of pro-inflammatory cytokines like
TNF-a and IL-6 [57]. Beta-glucans in Avena Sativa
activate immune cells such as macrophages and
natural killer (NK) cells, enhancing the body's defense
against tumors and reducing inflammation the fiber in
Avena Sativa influences the composition of the gut
microbiota, promoting the growth of beneficial
bacteria that produce anti-inflammatory compounds
crucial for cancer prevention [58].

Additionally, Avena Sativa may contain compounds
that inhibit enzymes like cyclooxygenase-2 (COX-2),
which are involved in the inflammatory process and
are implicated in cancer [59]. These anti-
inflammatory properties contribute to Avena Sativa's
role as a functional food in cancer prevention,
suggesting that reducing inflammation may help
lower the risk of cancer initiation and progression
[60]. However, these effects should be part of a
comprehensive approach to cancer prevention that
includes a balanced diet and healthy lifestyle choices
[61]. The synergistic effects of the bioactive
compounds in Avena Sativa lead to a more
comprehensive anticancer effect, enhancing their
individual effects and contributing to the potential of
Avena Sativa as a functional food in cancer
prevention; while these synergistic effects are
promising, they should be part of a comprehensive
approach to cancer prevention that includes a
balanced diet and healthy lifestyle choices [62].

The anticancer potential of Avena sativa is further
enhanced by its impact on transcription regulation,
microRNAs (miRNASs), and cell signaling pathways.
Avena sativa contains bioactive compounds that
modulate  gene  expression by influencing
transcription factors and signaling pathways in cancer
progression. These compounds can inhibit the nuclear

factor kappa-light-chain-enhancer of activated B cells
(NF-kB) pathway, which plays a crucial role in
inflammation and cancer. Additionally, Avena sativa
affects the expression of miRNAs, small non-coding
RNAs that regulate gene expression post-
transcriptionally [57, 58]. By modulating miRNAs,
Avena sativa can suppress oncogenes and enhance
tumor suppressor genes, inhibiting cancer cell
proliferation and inducing apoptosis (programmed
cell death). Research studies have shown that Avena
sativa can influence several key cell signaling
pathways in cancer. For example, it can modulate the
phosphatidylinositol 3-kinase (PI3K)/Akt pathway,
which is crucial for cell survival and growth, and the
mitogen-activated protein kinase (MAPK) pathway,
which is involved in cell proliferation and
differentiation. These  pathways are often
dysregulated in cancers such as breast, colon, and
prostate cancer [57, 59-62].

In a study conducted by other researchers in England,
the effect of Avena sativa on miRNA expression in
colorectal cancer was investigated. Their findings
showed that Avena sativa can modulate the
expression of specific miRNAs and lead to the
suppression of oncogenes and the increase of tumor
suppressor genes. Similarly, another study conducted
by researchers in Denmark investigated the effects of
Avena sativa on breast cancer and showed its ability
to affect the NF-kB pathway and reduce
inflammation. Furthermore, the fiber in  Avena sativa
promotes healthy gut microbiota, fostering the growth
of the normal flora and probiotics that produce anti-
inflammatory compounds associated with a reduced
risk of colorectal cancer. Avena sativa may also
contain compounds that inhibit enzymes such as
cyclooxygenase-2 (COX-2), which are involved in the
inflammatory process and implicated in cancer [57-
63].

These anti-inflammatory  properties  contribute
significantly to Avena Sativa's role as a functional
food in cancer prevention, suggesting that reducing
inflammation may help lower the risk of cancer
initiation and progression. By incorporating Avena
sativa into the diet, individuals may benefit from its
multifaceted role in modulating inflammation,
supporting immune function, and fostering a healthy
gut microbiota through the action of probiotics,
thereby potentially reducing the overall risk of cancer
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development. This  detailed understanding
underscores the potential of Avena sativa as a dietary
component in cancer prevention strategies,
highlighting its multifaceted role in modulating
inflammation,  supporting  immune  function,
regulating transcription and miRNA activity, and
influencing key cell signaling pathways to combat
cancer effectively [60, 62-63].

Furthermore, when researchers are conducting their
research, in conclusion, cellular senescence is a
possible therapeutic tool in the fight against cancer
[63, 64]. One barley component, avenanthramide C
(AVN C), exhibits anti-tumor, anti-inflammatory,
anti-atherosclerotic, and antioxidant properties.
Further research is necessary since the connection
between AVN C and cellular senescence in
malignancies is not entirely understood [63]. The
senescence phenotype, characterized by flattened and
expanded form, increased activity of senescence-
associated f-galactosidase (SA-B-Gal), and G1 phase
arrest, is substantiated by the same researchers'
suggestion that AVN C therapy predisposes cancer
cells, specifically colorectal cancer. The researchers
also mentioned the potential benefits of using
miRNAs as gene regulators [64]. Additionally, it has
been demonstrated in earlier research that AVN C
induced cellular senescence by suppressing the miR-

AVN C
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183/96/182 cluster transcriptionally, which in turn
reduced maturity Through the mechanism of
attenuating p-catenin-mediated transactivation of the
miR-183/96/182 cluster to release its common target
FOXO1 and two others, AVN C causes its
senescence. It also activated two more targets,
SMAD4 and FOXO3, which upregulates the
expression of p21 and pl6. Furthermore, via
suppressing B-catenin, AVN C has also been observed
to aid p53-mediated p21 activation. Our findings
together reveal a unique  B-catenin/miR-
183/96/182/FOX0O1-mediated CRC cell senescence
method, suggesting AVN C functions as a CRC
therapeutic adjuvant [62] (Figure 3)

CONCLUSION

Furthermore, when researchers conduct their
research, cellular senescence is a possible therapeutic
tool in the fight against cancer. One barley
component, avenanthramide C (AVN C), exhibits
anti-tumor, anti-inflammatory, anti-atherosclerotic,
and antioxidant properties. Further research is
necessary since the connection between AVN C and
cellular senescence in malignancies is not entirely
understood. The senescence phenotype, characterized
by flattened and expanded form, increased activity of
senescence-associated B-galactosidase (SA-B-Gal),
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Figure 3. Effect of Avena Sativa on gene regulation in colon cancer.
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and G1 phase arrest, is substantiated by the same
researchers' suggestion that AVN C therapy
predisposes cancer cells, specifically colorectal
cancer. The researchers also mentioned the potential
benefits of using mMiRNAs as gene regulators.
Additionally, it has been demonstrated in earlier
research that AVN C induced cellular senescence by
suppressing the miR-183/96/182 cluster
transcriptionally, which in turn reduced maturity
Through the mechanism of attenuating B-catenin-
mediated transactivation of the miR-183/96/182
cluster to release its common target FOXO1 and two
others, AVN C causes its senescence. It also activated
two more targets, SMAD4 and FOXO3, which
upregulates the expression of p2l1 and pl6.
Furthermore, via suppressing p-catenin, AVN C has
also been observed to aid p53-mediated p21
activation. Our findings together reveal a unique B-
catenin/miR-183/96/182/FOX01-mediated CRC cell
senescence method, suggesting AVN C functions as a
CRC therapeutic adjuvant.
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