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ABSTRACT

Introduction: Oral cancer as a malignancy ranks the fifth most common cause of death in Indonesia and is
one of the six incidents in the Asian continent with 274,300 new cases each year. Oral cancer is the second
largest in the world with an incidence of 7.6 million deaths in 2014. One of the herbal ingredients is Moringa
oleifera which has high nutritional content in all parts. This material makes them effective as a treatment for
cancer, including oral cancer. Objective: To explore the benefits of Moringa oleifera as a herbal treatment
for oral cancer. Methods: In this systematic review, the articles search was performed on Google Search and
Pubmed. Studies published on 2010-2020. 130 were articles assessed, including | |5 articles from the electronic
databases, 0 from the manual hand search. 60 records screened, 50 records excluded, 40 full-text articles
assessed for eligibility and |5 full text articles included. Result: There are |5 articles about Moringa oleifera as
a herbal treatment for oral cancer. Conclusion: Based on [5 articles show that Moringa oleifera has potential

as herbal treatment for oral cancer.
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INTRODUCTION

Oral cancer as o malignancy ranks the fifth most
common cause of death in Indonesia and is one
of the six incidents in the Asian confinent with
274,300 new cases each year. Oral cancer is the
second largest in the world with an incidence of
7.6 million deaths in 2014." Several studies have
shown that vasculor endothelial growth factor is

the main causaotive factor involved in
angiogenesis.
The choice of cancer treatment with

chemotherapy has several limitations, namely, it
is expensive and causes several side effects such
os mucositis, dizziness, nausea, fatigue, sleep
disturbances, loss of appetite, and secondary
infections.?® This is because chemotherapy is not
seledive, can destroy cancer cells and normal
cells around it. There are several other dangerous
opportunities from this treatment are cancer
second to chemotherapy, hormonal problems,
reproduction, effects on the gastrointestinal
organs, immunological system, ond neurology.*
For these reasons, herbal medicines tend 1o be

used as a cancer freatment. Affordable price and
minimal side effects.>*

One of the herbal ingredients is Moringa oleifera
which has high nutritional content in all parts.
According to Gupta et al, Moringa leaves contain
isothiocyanates which have anticancer
properties.” This material makes them effective as
o ftreatment for cancer, including oral cancer.
Therefore, the authors are interested in making a
systematic review of Moringa oleifera as an
herbal ingredient for the treatment of oral cancer.

METHODS

Search Strategy

A search wos performed on Google Search and
Pubmed. Studies published from 2010-2020.
Pubmed terms and keywords used for the search
included various combinations of the following:
“Moringa oleifera”, “Herbal treatment”, “Oral
cancer”, or each of the searches, the titles and
abstracts were screened and the full text versions
of articles that met criteria were downloaded.
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The flowchart in Figure 1 identifies the included
and excluded articles ot eoch stoge. 130 were
assessed, including 115 articles from the
eledronic dofobases, 0 from the manual hand

E

search. 65 records screened, 50 records
excluded, 40 fulliext orticles ossessed for
eligibility and 15 full text articles included.

Fig.1:A flow chart describing the search methodology and numbers of articles included /excluded
at each stage

RESULTS

In this systematic review there are study selection:
inclusion criteria for this review were: 1) Arlicle
2010-2020 yeor, 2) English Languoge, 3) All

study designs and publication
considered. Exclusion criteria were, studies that is
not cbout the Moringa oleifera as o herbal
treatment for

types

were

oral cancer.

Table 1. Article about Moringa oleifera as a herbal treatment for oral cancer

No. | Author

Year Title

Conclusion

—
.

Ismail Abiola Adebayo,
Wasiu Gbolochan
Balogun don Hasni
Arsod®

2017
cells

Moringa
apoptosis inducer in cancer

oleifera: An | Further research on
apoptosis in concer cells
states that disruption along
the opoptotic pathwoy is on
important cause of the
proliferation and metastatic

in fumor cells.
Thus, the target of cure is

2077) International Journal of Pharmaceutical Research | Jan - Mar 2021 | Vol 13 | Issue 1




Harun Achmad et al/ Moringa oleifera as a Herbal Treatment for Oral Cancer : A Systematic Review

Lo
| oleifera  be an
| medicine ﬂwt hns many |

| benefits  with
_ compounds that are not
| harmful to  normal body
| cells ond are effective in

| killing cancer cells. -

Hor normal apoptosis in cells |
| with drugs :

capable  of
curing cancer. Many studies
that  Moringa.
‘herbal

- strong

3 ke ki,

Jain, Swoha Safpclihy,
"Ar;un Paira.’

| ain, Joya
| Dwivedi, Pankaj Kumaor

2016

| Medicinal

Treatment of Cancer: A Brief

Pl_nﬁl's for;'

Currently, herbal medicine
is an interesting topic to be
| used os _ _
research becouse it hos o

o source of

lot of potential os on anti-

‘cancer agent and is widely

| obtained from noture, of o
| relotively

| hoving few or no side

low cost ond

effects. Because of this, the

- | World Health Organizofion

(WHO) supports the use of
| nutritious  and
; hudlimnul_medlanes m fhe:

iy

non-to:uc

e . | Rani NZA, Husmn K
; Kumolosos:E'“ -

2018

.Moftngu' Genus: A Review of

Phylochemistry =~ and

; Pharrnucology

‘Moringa

‘oleifero e:drud_
exerls a supp_msm effect
on sodium sulfate- urnd

- umxymethane-mduced
-dextrun carcinogenesis in

mice. Monngu _olerfero

extract

reduces COX-? und 1NO$

| expression fo reduce the

{ PCNA index in mice as well

as reduce the multiplicity

| and incidence of tumors.

" | Various studies show that

fwhich = hos @ !
.'ﬁlnf[ummofcry activity is able
to  modulate this ce!l

the omega-9 oleic fat
| content is high acid in

'Mormgo' oleifera  extract
“anti-

| proliferation.

4. |Al EN,
ipli CC'I'I_ R 3

- Choﬂerlon .

2018

il Anﬂl:uncer activity of Monngu
; olelfera Ieuves exirud

Cancer  cell
| decreased with increasing
| concentration of sample

'- .__rehsm_ﬂm.

iy fractions in Manngu oleifra

o exiract
: expenmarﬂ

- yused _-ilj 1he

5 | Moria Del Mar Zuyns—-

| Viera
| Pablo E. Vivas-Meijia,

| Jeyshka Reyes'?

2016

| oleifera  Lea
‘Human Cancer C_el_l Lines

Ard‘lcunc'er EFfed of Monngn
Leaf  Extract

G -'.Severrty—fwo
treatment, Ccell
Jwos'  measured by

Moringa olerfem a:drad hus
been fested on cancer cells.

hours  post-
res:stance'

2078| International Journal of Pharmaceutical Research | Jan - Mar 2021 | Vol 13 | Issue 1




Harun Achmad et al/ Moringa oleifera as a Herbal Treatment for Oral Cancer : A Systematic Review

| colorimetric  analysis  with

inhibit

AlamarBlue  stain.
concentration  can
cell growﬂ‘\ (IC50)

with  Moringa 'oieifem'

extract.

e N_um§ \
| Karim,  Muhammad
| Din  lbrahim,
Rukayadi,

Homid, Ahmod Foizal
Abdull Ru_zism

Ashikin~ Abd [

IR _ Saie |
| Brindha Kntayya, Yoya

| Hozrulizowafi Abd

2016

‘Moringa

oleifera Lam
Turgehng Chemoprevenhon

Moringa o[eliem hus a

_ dmmcprevenhve effect on

| cancer cells. It is estimated

j 1hczt, in fhe next few years,

~lconcer  will

| Moringa oleifera can be an
| effective herbal medicine as

" increase.

a chemopreventive agent in

| curing diseases in the
| eancer med'ncmisrri' There

have been many in vivo

| studies on the effects of the

process and davelopmem of

1 concer cells.

" | Aboelfetoh M Abdalls,
‘| Nagloa A Alil, Khairy
‘MA Zoheir

B g g

2017

; Moringa

olelfem Root
Apop!osls

Induces Concer

| more Effectively thon Leave
o Norrocomposrles and Hs Free.
| Counterpart

__MD”"EQ ML ML"_: RC,UI’ld
Ro extracls acts as an anfi-

cancer agent by reducing

cell proliferation and shows
| cell death. In uddmon cell

survival © is ~ ond
apoptosis is hugh

| defected  ofter treoimeni_
using the MLn/ML exiract

~ |ond Re/Ro compared fo

.conm:i
| oleifera exirod j
has promising pohrrhul in

ﬁ:ca_n e

' cells. Mo_nngo

the treaiment of concer.
Therefore, mormgn extract
. vplp_ubie
therapeutic '. 'upp'rodch in

- | case of carcinoma.

and  Hala A El-
| kn_mrndr""_ : ;

“TDno M Aodel fhalik

2017

| Possible  Synergistic
‘Carcinogenic -
| Moringa
Cisplatin  on
| Sq.uamous" Ceil Carcinoma

Effect  of

Human

Arnﬁ- :

Oleifera  And

_Morintl#. Sleifera has an

effective  anfi-carcinogenic

role on the HEp2 cell line.

{Jocob O.

| Oyesola, Olayemi O.
Akinnola, Olawole O.
Obembe’® :

e Popoola,
| Oluwadurotimi 8,

Aworunse, Olusolo L.

2020

| A systematic

| pharmacological

|ond  safety of Morlnga
) ofe:feru ; '

review  of Many Monﬁgu o

. aclivities |

future

oleifera.

producis sold in the market

require a quality assessment
| for  their

i .consumphon
‘Moringa oleifera cannot be

safety ond

Impcrlunce-

overemphasized in its new

| bioactives which con be
| harnessed for therapeutic

potential and to explore
research  oplions.

2079| International Journal of Pharmaceutical Research | Jan - Mar 2021 | Vol 13 | Issue 1




Harun Achmad et al/ Moringa oleifera as a Herbal Treatment for Oral Cancer : A Systematic Review

: i ‘engaged e the
] s AR e T i phurrnuceuhculse:iot i
10. | Indres Moodley'’ 2018 | Evalugtion of Sub Chronic | This study shows that oral
! Vi | Toxicity of Moringa Olarfaro | administration  Moringa
Leaf oleifera dry leof powder
Powder in Mice 1000 mgfkg daily showed
: | no change in clinical signs
or severe pathology during
: [ i -_ 9 e | chronic prolonged 90 days.
I1. | Thitiya  Luetragoon, | 2020 | Anti-Concer E ect of 3-| Moringo oleifera exdract
| Rungnapa Pankla Hydroxy lonone Identified and its compound, 3-HBI
| Sranujit, ~ Chanai | | from Moringa oleifera. Lum | suppresses cell proliferation
- | Noysang,  Yordhathai | ‘Leaf on Human and induces apoptosis of
i Thoagsd, 00 Squamous  Cell Curclnomo Bcl-2. In addition, treatment
Pachuen Polup, 15 Cell Line with Mnﬂngo oleifem
| Nungruthai  Suphrom, Ll  |exroct ond  3-HBI
| Nitra. Nuengchumnong o | significantly mcremed the
| and | G2/M phase. Our findings
Kanchana .| showed that MO and 3-HBI
Usmehim“’ | extracts have poientml as
: ; S I : | onti-cancer treatments.
12. |1 Lae Jung, Ju Hye Lee | 2015 | A potential oral anficancer | Significant cancer inhibifion
| and Se Chan Kang"’ : | drug condidate, Moringa | resulted  after  oral
1 : - | oleifera leaf extract, induces -edmamsimhon of MOL with
the apoptosis of human | a high bmavmla—bllliy of the
hepatocellular  carcinoma | extract, since the |
|eells - | concentrations used in the
e in vitro cell experiments
were similar to those used
~ |in mice in vivo. Future
| preclinical tests, such as
pharmacokinetic  studies,
Ll i e il 4 | could reveal this.
13. | Mownica  Udikalg, | 2017 Phytonutrient ~ond | Pharmacological  studies
. | Yashodhara  Verma, /| Pharmacological Sagnlflcqnce have  confirmed H‘:_e.
| Sushma, Sapna Lal* of Monngo olen‘eru . 'thempemlc value  of
i LS e O o _ Moringa  oleifera as an
; il S onficancer agent.
14. | Arjwan A Alsudani, | 2020 | The role of Mormga leot | The use of Moringa leaf_
| Hussein A extract fo reduce the negative | olcohol  edract ot @
| Alhomodawi”' | effect of some food additives concentration of 200 mg /
' - on gene expression of | kg was able fo increose the
CYPI1A]l gene in male | expression of the CYP11Al
| albino rats e gene in mice freated with
] several food  addifives
| (Carmoisine, Monpsodlwn
| Glutomate, Sodium
| Benzoote),  becouse
' Monngn Ieuves ~ contain
many  phytochemical
| compounds  that act as
| ontioxidonts  such  as
| flovonoids,  vitamins.
| Minerals, Amino Aclds
: I Bl G : | Phytoterol ond others.
15. | Garima Mishra, | 2011 Traditional =~ uses, | Antitumor  adivity
| Pradeep Singh, | phytochemistry and | Moringa oleifera ccmfuining_'

2080| International Journal of Pharmaceutical Research | Jan - Mar 2021 | Vol 13 | Issue |




Harun Achmad et al/ Moringa oleifera as a Herbal Treatment for Oral Cancer : A Systematic Review

o undﬁ. i Khoso"

Ramesh Vermu, Sunil| | pharmacological properties | leaves teleocidin B-4- tumor
Kumar, = Sourobh | ofMormgu ohl'fem plam An promoter mhibllors:mduce
Srivastay, K. K. Jha| ovemew _ o related '

| naturally oocurhng 4 _({42

s - ond
i ben'qu-lTC were sngmﬁmnﬂy_
| available ]
inhibits the uclrvlfy of fhe
| isothiocyano group as on
| important strudurnl fndor
| onti-tumor adtivity.

DISCUSSION

Moringa oleifera is an herbal plant that has many
chemical compounds, one of which is
isothiocyonate os o chemopreventive ogent in
cancer cells. Research according to Cavell et al?®
shows that isothiocyanate has the ability os
chemopreventive and chemotherapy in a pathway
that inhibits the angiogenesis process in vitro and
in vivo in various studies. Angiogenesis is the
process of forming new blood vessels in the
human body and is a sign of tumors.?4252627.28
An important mediator in the development of
tumor angiogenesis is Vascular Endothelial
Growth Factor (VEGF). #9212 As the tumor mass
increases, what happens is that the distance
between the cells and the closest blood vessels
glso increoses. Tumor cells will produce
endothelial growth foctors, one of which is
vascular endothelial growth factor. With this
pathomechanism, vascular endothelial growth
factor will increase in tumors in necrotic areas
with low oxygen levels. Therefore, overexpression
of vascular endothelial growth factor markers is
considered tumor tissue fo increcse oxygen
uptake via endothelial proliferation, 3334333

The results showed that Moringa leof extract
reduced the expression of vascular endothelial
growth factor. Therefore, the use of herbal
substances that have the potential to act as
antiongiogenic agents can reduce the number of
proangiogenic factors such as  vascular
endothelial growth factors. A balance between
pro ond antfiangiogenic factors will occur which
reduces the angiogenesis rate in  oral
Concer.a?,as,ao,alo

Several studies have found the ability of Moringa
oleifera leaves, seeds and bark to induce profuse
opoptosis in cancer cells as the final cause of
death in controlling the aclivation of cell
proliferation in inhibition as a biomarker of
apoptosis. Moringa oleifera leaf extract has been
shown to trigger apoptosis in lung cancer cells
through the A549 pathwoy formed by

mitochondria through activation of pro-caspase 3
to caspase 3.4'4?*% According to research
conducted by Tiloke et al. which proved that the
hot water extract of Moringa oleifera leaves was
an apoptosis inducer in epithelial cells by
regulating the expression of proapoptosis profein,
p53, Smac/DIABLO, lowering the anti-apoptotic
protein regulatory system for Nrf2 expression,
and increased activity of caspases 3,7 and 9
observed in A549 cells who have been tried.**#54¢
The anticancer properties of Moringa oleifera as
phytochemicals have the chaoraderistics of
moringinine and quercetin  in  reversing
tumourigenesis. Research conducted by Jaaofaru et
al. Provided more neuroprotective achivity of
isothiocyanate-based Moringa oleifera against
hydrogen peroxide induced oxidative stress.*’*
The isolated compound, 4- (o=
Lrhamnopyranosyloxy) benzyl ITC (moringin)
complexed with alpha-cyclodextrin (moringin + a-
CD; MAC) has antiproliferative ability on SHSY5Y
human neuroblastoma cells. Moringa oleifera is
non-toxic in inducing apoptosis and inhibiting
cancer cell metastasis in humans. In previous
studies, isothiocyanates from Moringa oleifera
seeds have been demonstrated to reduce
hydrogen peroxide-induced cytotoxicity and
maintain human nerve cell morphology.?*°

The beneficial effects of Moringa oleifera root
extract were evaluated against oxidative stress in
mice. The study revealed that Moringa oleifera
with piperine therapy wos effective, while the
mixture of Moringa oleifera and curcumin was
more active and showed better treatment
results. %0

CONLUSION

Based on a systematic review study, Moringa
oleifera has a potential chemopreventive agent in
its use as an herbal treatment in cases of oral
cancer.
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