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ABSTRACT

Cancer is a non-communicable disease that has a high death rate. The medical community’s focus on cancer treat-
ment options continues to this day. Chemotherapy, percutaneous ablation, surgical treatment, and resection are all
treatment approaches that are still being developed. Apart from the benefits of this strategy, the researcher searched
electronic databases for various research journal articles. Sciencedirect, CINAHL, Pub Med, Elsevier (SCOPUS),
and Pro-Quest were among the electronic databases used. Moringa oleifera, Anti-Cancer, and Oral Cancer are the
keywords utilized. Researchers independently scanned the relevancy of all references by title and abstract, focusing
on the recent ten years. The journals were then categorized based on inclusion and exclusion criteria, such as IC1=
English-language journals, IC2 = articles published between 2012 and 2022, IC3 = quantitative research types, and
IC4 = non-duplicate journals from Sciencedirect, CINAHL, Pub Med, Elsevier (SCOPUS), and Pro Quest. Following
the adjustments based on IC1-1C4, Moringa oleifera contains glucosinolates, bioactive -4-(-L-rhamnosyloxy) benzyl
isothiocyanate, -sitosterol-3-O-D-glucopyranoside, nizimicin, and ITC type MIC-1, which can prevent cancer cell
expansion and proliferation, slow carcinogenesis, to cause apoptosis, and inhibit tumor angiogenesis. A review of the

literature that has been found shows Moringa oleifera can be used to cure cancer, especially oral cancer
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INTRODUCTION

Cancer is a disease with a high mortality rate, which
is caused by abnormal and uncontrolled cell growth.
Cancer growth can damage surrounding cells. The
spread of cancer can harm the cells around it. As stated
by the World Health Organization (WHO), there were
19.3 million new cancer diagnoses in 2020, with a
death rate of 10 million (1). The prevalence of Non-
Communicable Diseases, such as cancer, stroke, chronic
renal disease, diabetes mellitus, and hypertension, has
increased in Indonesia, according to the 2018 Basic
Health Research. The prevalence of cancer has risen
from 1.4 percent in 2013 to 1.8 percent in 2018 (2).

Oral cancer is cancer with the highest fatality rate of
all cancers. Oral squamous cell carcinoma (OSCC)
accounts for approximately 95% of all oral malignancies.
Oral cancer now affects those under the age of 40, it is
present in men three times as often as it is in women.

Oral cavity tumors were the most prevalent tumor site
(35.37 percent), and oral squamous cell carcinoma
was the most common histologic type (96.7 percent of
cases). Smoking and alcohol intake, viral and bacterial
infections, dietary inadequacies, denture irritation, and
immunosuppression are all risk factors for oral squamous
cell carcinoma. The most significant risk factor for mouth
cancer is smoking (3).

Chemotherapy, percutaneous ablation,  surgical
treatment, and resection are all frequent cancer treatment
approaches (4-7). Chemotherapy treatment for cancer is
a viable choice for many cancer patients in Indonesia.
However, cancer treatment with chemotherapeutic
medications frequently fails due to anticancer treatments’
limited selectivity. As a result, efforts must be made to
find safe and selective anticancer medications for the
treatment and prevention of cancer, particularly those
derived from plants that are therapeutic (8).

Moringa oleifera is a botanical with several
therapeutic uses, including cancer treatment. The three
bioactive components -4-(-L-rhamnosyloxy) benzyl
isothiocyanate, -sitosterol-3-O-D-glucopyranoside, and
nizimicin have been linked to the anticancer activity
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of Moringa oleifera leaves, which suppress cancer cell
development and proliferation (9). Moringa oleifera
extract contains glucosinolates, which have been
shown to induce cancer cell death. To maintain a
normal condition, apoptosis (programmed cell death) is
essential for tissue formation, damage cell elimination,
and balance between cell death and cell proliferation.
Cancer can result from a disruption of this equilibrium
(10).

Moringa leaves contain glucosinolates, which create
ITC type MIC-1. MIC-1 has one biological characteristic,
which is anti-inflammatory. Inflammation is the body’s
protective response many different internal and
external factors originating from natural, artificial, or
synthetic sources, such as physical pressure, radiation,
soaring temperatures, stimulation, infections, and
metabolic stress, and there is mounting indication of
persistent inflammation contributes to cancer. Activated
macrophages are hypothesized to exacerbate chronic
inflammation by producing excessive amounts of
cytokines, chemokines, lysozymes, proteases, and
growth factors, which are inflammatory mediators. The
failure of numerous transcription factors to limit the
incident and progression of inflammation can be caused
by MIC-1. It demonstrates the anti-cancer potential of
MIC-1 (11).

Moringa oleifera has also been shown to have anti-
cancer properties by suppressing migration, expansion,
and cell proliferation via altering various cell signaling
pathways. Moringa oleifera extract has a significant
anti-cancer effect on melanoma cells in vitro involving
mitochondrial-dependent caspase-mediated enzymes
and  caspase-independent  apoptotic  pathways,
according to studies demonstrating Moringa oleifera
extract has a substantial anti-cancer effect on melanoma
cells cultured in vitro using mitochondrial-dependent
caspase-mediated enzymes and caspase-independent
apoptotic Moringa oleifera also have the capacity to
suppress tumor growth while maintaining normal body
physiology and function, making them a viable cancer
treatment option (11).

Moringa oleifera’s medicinal potential has also been
investigated in cancer cachexia. In experimental mice,
Moringa oleifera boosted ATPase activity, hinting that
it can help with muscle degeneration during cancer
cachexia. Furthermore, the antioxidant capabilities
of Moringa oleifera have been discovered, reducing
oxidative stress while a cancer cachexia is occurring.
However, these features have only been established
in experimental animals, and human trials are needed
before solid evidence of efficacy for Moringa oleifera’s
usage in cancer cachexia can be achieved (9). This
extract can also act as a tumor suppressor gene inducer
during cancer treatment in some situations. Not a single
moringa seed extract found to have an antiproliferative
effect on cancer cells, however, Moringa leaf and bark

extracts have (9).

Moringa leaf extract’s in vitro effects on numerous cell
lines for cancer have been studied. Moringa oleifera
are effective against esophageal cancer, hepatocellular
carcinoma, and colorectal cancer. Because of the action
of Moringa oleifera extract on various cancers, it is
critical to look into the impact of this extract against oral
cancer cells.

METHODS

In this study, the method is a Literature Review.
Researchers used electronic databases to look for several
academic journal articles. Sciencedirect, CINAHL, Pub
Med, Elsevier (SCOPUS), and Pro-Quest were among
the electronic databases used. Moringa oleifera, Anti-
Cancer, and Oral Cancer are the keywords utilized.
Sciencedirect 10 journals, Elsevier (SCOPUS) 4 journals,
CINAHL 5 journals, and Pubmed 5 journals returned
search results. Researchers independently scanned
the relevancy of all references by title and abstract,
focusing on the recent ten years. The journals were then
categorized based on inclusion and exclusion criteria,
such as IC1 = English-language journals, IC2 = articles
published between 2011 and 2022, IC3 = quantitative
research types, and IC4 = non-duplicate journals from
Sciencedirect, CINAHL, Pub Med, Elsevier (SCOPUS),
and Pro Quest. The remaining articles are 14 after
adjusting depending on IC1-IC4. The reviewer next
performs IC5 in the form of selecting articles based on
the article title and abstract’s suitability for this literature
review, which is to investigate the role of Moringa
oleifera as an anticancer. As a result, 5 journals were
chosen to be studied. Figure 1 shows the workflow for
selecting literature reviews.

Literature search
Database : Science Direct, CINAHL, Pub Med, Elsevier
(SCOPUS) dan Pro Quest

v
Search result (n=24)

Unprocessed search result
returned (n=10) not eligible
v IC1-IC4
Search result that will be
processed again (n=14)
Unprocessed search result

returmed (n=9) not eligible
IC5

Previous studies relevant to

this research (n=5)

Fig. 1: Flowchart of literature review selection
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RESULT AND DISCUSSION

The role of Moringa oleifera as an anticancer that has
been found is described in table I, where Moringa
oleifera has several specific ingredients that function
to inhibit cancer growth. Oral cancer is a malignancy
that develops in and around the mouth; squamous cell
carcinomas emerging from the oral epithelium account
for more than 90% of all lesions. Squamous carcinoma
of the oral cavity (oral cancer) should be distinguished
from oropharyngeal carcinoma. Human papillomavirus
(HPV) infection is linked to oropharyngeal cancer, which
has a variety of clinical and histologic characteristics.
Oral cancer is linked to the consumption of tobacco and
alcohol. Oral cancer can be found on the front tongue’s
lips, gingiva, mouth floor, palate, and other parts of the
mouth (12).

Table 1: Moringa oleifera content as anti-cancer

No Content Function

1 Glukosinolat (10,13)

Slows carcinogen-
esis and promotes
detoxification from
carcinogens, anti-in-
flammatory, anti-tu-
mor, apoptosis, and
tumor angiogenesis
inhibition

2 Three bioactive compo-
nents :

preventing the devel-
opment of cancer cells
and proliferation
v 4-(x-L-rhamnosyloxy)

benzil isothiocyanate

v Sitosterol-3-O-B-D-glu-
copyranoside

v" Nizimicin(9)
3 ITC type MIC-1 (11)

MIC-1 can lead to the
failure of numerous
transcription factors
to prevent the onset
and development of
inflammation when
they are activated

4 Quinic acid, octadeca-
noic acid, hexadecanoic
acid (palmitic acid),
x-tocopherol (vita-
min-E),and G-sitosterol(14)

Potentially inhibits
tumor development As
a cancer therapeutic
drug, without altering
normal bodily physiol-
ogy and function

The migration of epithelial cells through the basement
membrane into the superficial connective tissue is the
defining criterion for diagnosing oral cancer. Multiple
tiny epithelia are frequently invaded first, followed
by submucosal infiltration and malignant cells. This
invasion process results in clinical indicators of cancer,
such as a hardened (indurated) lesion that is fixed to
the underlying tissue. All of the squamous cells can be
seen in the surface epithelium under a microscope. It
can also rise above the mucosal surface, resulting in an
exophytic component in many cases (12).

Moringa oleifera contain anti-cancer properties and
could be used to treat a variety of cancers. Acute
lymphoblastic leukemia, myeloid leukemia, and
hepatocellular cancer cell viability are all inhibited
by moringa leaf extract. Niazimicin, -sitosterol-3-o-
d-glucopyranoside, and 4-(-I-rhamnosyloxy) benzyl
isothiocyanate were found to be the bioactive substances
that cause the inhibition. Moringa oleifera were found to
suppress pancreatic cancer’s increase cells in a study by
Berkovich et al. (2013) The concentration of cells in the
sub-g1 phase is caused by cell cycle targets. Moringa
oleifera also reduces the expression of the proteins ikba,
p-ibka, and p65, which inhibits the NFkB pathway. It
promotes cytotoxicity in pancreatic cancer cells in a
synergistic manner with cisplatin (13).

Sadek et al.,, (2017) found that Moringa oleifera
prevented liver cancer in mice that had been caused by
diethyl nitrosamine (15). Madi et al., (2016) studied the
extract of Moringa oleifera, which has antiproliferative
effects on lung cancer cells as a result of their findings.
The induction of p53, caspases, and parp-1 cleavage
was induced by Moringa oleifera extract, which elevated
reactive oxygen species. Apoptosis occurs in cancer cell
lines as a result of this. Moringa oleifera extract also
protects against oxidative stress and fragmentation of
DNA. Furthermore, extracts increased the expression
of apoptotic markers, which cause cancer cell death.
Moringa oleifera leaf extract increases ROS production,
caspase-9, -3/7 activity, and MAPK activation in human
melanoma cells, causing mitochondrial-mediated
apoptosis. Moringa oleifera contains glucosinolates,
which are beneficial against cancer by triggering
apoptosis (16).

Anticancer medicines that target how cancer cells work
are needed because cancer cells increase quickly.
Moringa oleifera have been proven to have a variety of
functions, including the ability to target several proteins
and prevent the growth of cancer cells. Moringa oleifera
have the potential to be used in the development of
new cancer-fighting alternatives and complementary
therapies. The leaves and bark have anticancer properties.
On the cancer cell lines hct-8 and mda-mb-231, it had
an antiproliferative impact. The seed extract, on the
other hand, is ineffective. The g2/m phase cell cycle is
terminated, and apoptosis ensues. Bioactive substances
like d-alose, hexadecanoic acid ethyl ester, eugenol,
and isopropyl isothiocyanate are thought to have anti-
cancer properties. This is critical since the bioactive
chemicals found contain sugar moieties, aromatic rings,
and long-chain hydrocarbons. As a result, the potential
of Moringa leaves in the creation of novel medications
for cancer treatment may be recognized (13)

CONCLUSION

Moringa oleifera is a plant that contains glucosinolates,
bioactive -4-(-L-rhamnosyloxy) benzyl isothiocyanate,
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-sitosterol-3-O—D-glucopyranoside, and  nizimicin
and ITC MIC-types, as well as glucosinolates, anti-
inflammatory, anti-tumor cell proliferation, induce
apoptosis and inhibit tumor angiogenesis. Moringa
oleifera can be utilized to cure cancer, especially oral
cancer, because of this performance.
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