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Objective:  This  study  aimed  to see the  development  of tumor  tissue  in rats given  the  combination  of
ethanol  extract  of  Moringa  leaves  (Moringa  oleifera  L.)  and  ethanol  extract  of papaya  leaves  (Carica  papaya
L.) as  an alternative  to  increasing  nutrition  in slowing  tumor  tissue  which  will  be  used  for  further  studies
on  phytotherapy  as  an alternative  medicine  for cancer.
Methods:  This  study  was  conducted  experimentally  using  a laboratory  Complete  Random  Design  (CRD)
method.
Results:  The  results  show  that  there  are  different  changes  in body  weight  between  groups  for  12  weeks.
However,  based  on  the  results  of the  one  way  ANOVA  test,  there  are  no  significant  differences  between
groups  (p > 0.05).  The  appearance  of  tumor  tissue  was  detected  at week  7 in the comparison  group  (DMBA).
Whereas  in  the positive  control  group  and the  combination  extract  group,  the solid  period  began  to  be

felt  at the  10th  week.  Based  on  the  results  of histopathological  tests  in  rat organs  show  that  the growth
of  cancer  tissue  in  all  test  animals  in the  treatment  group  given  by DMBA.
Conclusion:  The  combination  from  the  ethanol  extract  of  Moringa  leaves  (Moringa  oleifera  L.)  and  ethanol
extract  of papaya  leaves  (Carica  papaya  L.)  at a dose  of  150  mg/kg  BW  has  activity  in  slowing  the  formation
of  cancer  tissue.

©  2020  The  Authors.  Published  by Elsevier  España,  S.L.U.  This  is  an  open  access  article  under  the CC
ntroduction

Cancer is a disease with a high prevalence, data from GLOBO-
AN, International Agency for Research found that breast cancer in
he world predicts 18.1 million incidence cancer, outside of non-

elanoma skin cancer. There was 9.6 million mortality caused by
ancer, outside of nonmelanoma skin cancer.1

Cancer incidence is not only attacking the elderly, but also pro-
uctive age and even adolescents also have an increased incidence.2
Various carcinogens also cause the formation of Reactive Oxy-
en Species (ROS) which can cause the formation of cancer cells
uring their metabolism, one of which is the DMBA compound
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(7,12-dimethylbenz [�] anthracene) which is an immune suppres-
sant compound and organ-specific carcinogen the strong one.3

Currently, cancer therapy applied is radiotherapy, chemotherapy,
surgery, and a combination. However, this therapeutic method has
not been proven to have a satisfying safety effect and can have
severe side effects experienced by patients. Medicinal plants are
suspected to have potential as an anticancer with minimal side
effects if used with the appropriate dosage and time of use as
well as the exact manner of use.4,5 One of the plants based on
ethnomedicine has been proven to be effective as an anticancer
is Moringa oleifera L. which has been shown to prevent leukemia,
skin papillomagenesis, inhibit the growth of pancreatic cancer cells,
and can also be used to reduce the side effects of radiotherapy
in bone marrow cancer.6,7 In vitro testing proved that Moringa
leaves can reduce NF-kB activity in MCF-7 cancer cells. One of the

parameters of cancer growth is NF-kB which functions to stimulate
tumor cell cycle progression.8 In addition to Moringa oleifera L.),
research shows that the chloroform fraction of papaya leaves have
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Based on the results of the study showed that administration
from the combination of extracts with a dose of 150 mg/kg BW
and 200 mg/kg BW could not provide chemopreventive effects.

Table 1
Results of average measurements of tumor tissue formation based on the time of
palpable solid mass appearance (weeks).

Group Treatment group Dense mass growth
time (weeks)
ig. 1. Histopathological features of tumor tissue after DMBA induction. (A) Histopat
icture of breast organ that has positive cancer (invasive Ductal Carcinoma).

nticancer activity against myeloma cells. Tests using papaya leaf
ethanol extract have inhibitory activity against cancer cells.9,10

This study aimed to see the development of tumor tissue in
ats given the combination of ethanol extract of Moringa leaves
Moringa oleifera L.) and ethanol extract of papaya leaves (Carica
apaya L.) as an alternative to increasing nutrition in slowing tumor
issue which will be used for further studies on phytotherapy as an
lternative medicine for cancer.

ethods

esearch location

This study was conducted at the Laboratory of Biochemistry
nd Molecular Biology, Faculty of Medicine at Hasanuddin Univer-
ity. This study was experimentally using a laboratory Complete
andom Design (CRD) method.

ata collection techniques

Before being treated, all test animals need to adjust their
hysiology, behavior, and nutrition through acclimatization. The
cclimatization period is two weeks, adjusting the acclimatization
eriod required by the USDA in the Guideline Stabiliza-
ion/Acclimation Times for Research Animals (2011), which is a

inimum of 7 days. Observations were made on the incidence of
ancer, changes in body weight and observation of histopathology
est. The process of DMBA production and anatomical histopatho-
ogical examination is carried out by experienced experts, namely
y veterinarians. After week 12, all animals were terminated by
ervical dislocation. Then the organs in the animal were taken for
istopathology test.

esult

nimal body weight after DMBA induction

After inducing DMBA, the experimental animals were weighed
very week to see changes in body weight in each experimental
nimal. The results showed differences in body weight changes
etween treatment groups. However, there are no significant dif-

erences between groups. Data on changes in body weight of rats
fter DMBA induction were then processed statistically using the
ne way ANOVA test method. The test results using the One Way
NOVA method. The result shows that p value > 0.05 which is 0.364
y picture of lung organ that has positive cancer (lung carcinoma). (B) Histopathology

which means the results are not significantly different or not sig-
nificantly different.

Tumor development

Induction of DMBA was given as much as 1 ml/rats with a dose
of 25 mg  of DMBA dissolved in 0.5 ml  sunflower oil and 0.5 ml  NaCl
injected subcutaneously in the breast gland region. After induc-
tion, observations are made every day to see the development of
macroscopic tumor events. Fig. 1 shows a macroscopic observation
of tumor mass formation in experimental animals ranging from
the induction of DMBA to the extraction of tumor tissue. The pic-
ture shows the success of the DMBA induction process which is
characterized by the formation of a palpable solid mass in the area
around the breast gland, the formation of ulcers in the area around
the breast gland and the formation of tumor tissue in experimen-
tal animals which are induced by DMBA. Table 1 shows the results
of the average measurement of tumor tissue formation based on
the time of palpable solid mass (weeks). The table shows that the
vitamin C group and the extract combination had a slower mass
growth time than the group that was  only given DMBA.

Histopathological picture

At week 12, all animals were terminated for the histopatho-
logical test. Organs taken from each animal for histopathological
test, that is liver, kidney, lung, breast, and digestive tract. Based on
histopathological test, Fig. 1 shows a histopathological picture of
the development of cancer cells.

Discussion
I Vitamin C 10.66 ± 0.58
II  Extract 150 mg/kg BW 10.33 ± 0.58
III  Extract 200 mg/kg BW 10 ± 1.16
IV  DMBA 9 ± 1.73
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owever, the group giving extracts with a dose of 150 mg/kg BW
an slow the growth of cancer tissue better. This is based on the
esults of macroscopic observations which show that tumor for-
ation in the group giving a combination of extracts of 150 mg/kg

W is much slower than another group which not given the extract.
Cancer is a cell disease characterized by disruption or failure

f the multiplicative regulatory mechanism and other homeostatic
unctions in multicellular organisms. Uncontrolled growth of can-
er cells is caused by damage to deoxyribose nucleic acid (DNA),
hus causing mutations in vital genes that control cell division.
ome mutations can turn normal cells into cancer cells. These
utations are caused by chemicals and physical agents called car-

inogens. Mutations can occur spontaneously or be inherited.11,12

Exposure to DMBA is able to induce damage to hepatocellular
arenchyma causing damage to the liver, tumors, and the risk of
alignancy. DMBA is able to be selectively active in the breast, skin,

idney, and liver glands. DMBA is able to induce production of ROS
hich causes fat peroxidation, DNA damage, and loss of cells that
ave antioxidant systems.13

The ability to inhibit tumor cell formation in the group giv-
ng the extract is thought to be due to the presence of chemical
ompounds in the form of benzyl isothiocyanate and phenethyl
sothiocyanate in moringa leaves which has been shown to have
nti-cancer activity by inhibiting the activity of NF-kB in pancre-
tic and ovarian cancer cell lines. The content of quercetin and
aempferol in moringa leaves, which is included in the flavonoid
roup that functions as a “scavenging” of free radicals so that ROS is
ot formed excessively, causing a decrease in NF-kB activity in MCF-

 cancer cells. In papaya leaves, the content of alkaloids is proven
o have anti-cancer activity by inhibiting the activity of the enzyme
NA Topoisomerase. Moringa leaf extract contains chemical com-
ounds benzyl isothiocyanate and phenethyl isothiocyanate which
re proven to have anti-cancer activity by inhibiting the activity
f NF-kB in pancreatic and ovarian cancer cell lines. Moringa leaf
xtract can also reduce the activity of NF-kB by inhibiting the for-
ation of ROS so that IKb is not phosphorylated and NF-kB can be

nhibited.14–16

Recent research shows that the chloroform fraction of papaya
eaves has anti-cancer activity against myeloma cells. due to the
nfluence of the chloroform fraction of papaya leaves (Carica papaya
.) with the main content of alkaloids allegedly through the ini-
ial stages of inhibiting the enzyme DNA Topoisomerase II. With
he inhibition of the enzyme activity of DNA Topoisomerase, the
onding process between the enzyme and the DNA of cancer cells

s getting longer. So that Protein Linked DNA Breaks (PLDB) will
e formed, resulting in fragmentation or damage to cancer cell
NA and subsequently affect the process of replication of cancer
ells.17–19

onclusion
Based on study results it is known that the combination from the
thanol extract of moringa leaves (Moringa oleifera L.) and ethanol
xtract of papaya leaves (Carica papaya L.) at a dose of 150 mg/kg
W has activity in slowing the formation of tumor tissue.
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