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Phaleria macrocarpa, is widely known as Mahkota dewa is

extract on ROS, generation in SK-N-SH cell

a herb which is used in medical treatments and found in
Malaysia & Indonesia. Extract of P. Macrocarpa contains a
chemical composition which is useful in anti-cancerous,
anti-fungus,

anti-oxidation,

anti-diabetic

treatments.

Reactive oxygen species (ROS) production in mammalian
cell is responsible for many cell function, absence of
detoxification for removal of this radical, affects cell
functions and may produce abnormalities and diseases.
Several nervous abnormalities were found be to the
effect of ROS generation. Currently there are no effective
medicinal options for its treatment. This study focuses on
the effect of P. Macrocarpa leaf extract on the restraining
reactive oxygen.
Methods: P. Macrocarpa leaf extract contains 80% methyl
alcohol.

Methylthiazolyldiphenyl-tetrazolium

bromide

(MTT) is used for cytotoxicity analysis and restraining
reactive oxygen is studied using 2′,7′-Dichlorofluorescin
diacetate in SK-N-SH cell model.
Result: ROS Restraining performance of leaf extract is
analysed between the group that treated only with crude
extract, group treated with extract with Hydrogen
peroxide

and

group

treated

only

with

Hydrogen

peroxide. HPLC methods shows that Vitexin & iso-vitexin,
this bioactive compound were present in the crude
extract at retention time 20.98 & 22.94 for Vitexin & isovitexin respectively.
Conclusion: Anti-oxidation & low toxic characteristic of P.

Macrocarpa extract concludes it to be beneficial for its
usage as herbal supplement/medicine.
Background
Occurrence and Botanical description
With the advancement in the study of mammalian genes,
interaction of genome and nutrient is also in focus [8].
Reactive oxygen species (ROS) is a cell molecules which
are responsible transfer of signal. But the generation of
Reactive oxygen species could also lead to abnormal
functionality of biological or cellular processes. If the
generation of ROS and defence doesn’t balance then it
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may result into various diseases including cancer, neural
damage, hypertension and asthma. This result is entirely
depend on the molecular interaction [14]. Increased ROS
generation and reduced level of endogenous antioxidant
enzymes causes several causes for neural damage.
Increasing the exogenous antioxidants will resist the
neural cell damage [13]. There are some natural methods
from herbs and plant which acts as a natural exogenous
antioxidants, eventually reduces the risk of neural
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damage [5].
Phaleria macrocarpa (P. macrocarpa) is commonly
known as Mahkota dewa. In few region it is also called as
God’s crown and Pau. It is mostly observed in the tropical
region of Indonesia specifically in Papua island and New
Guinea up to 1,200 m above sea. It belongs to family
Thymelaeaceae and Genus Phaleria. P. macrocarpa is a
complete tree with stem, fruit, leave and flower. Figure 1
shows the botanical view of flower, leave, un-ripped
fruits and fruits. It has been used in processed and
unprocessed form, but a processed form is recommended
to avoid any toxic effects [10]. Extract of P. Macrocarpa
contains a chemical composition which is useful in anticancerous, anti-fungus, anti-oxidation, anti-diabetic
treatments. P. macrocarpa leaves are useful in the

treatment of blood pressure, various allergy reactions,
heart issue and tumours [16].

Phytochemical Studies
P. Macrocarpa has high concentration of various bioactive
chemical component. P. macrocarpa seeds may contribute
to the presence of bioactivities such as anti-bacterial, an
analgesic, an anti-fungal, an anti-inflammatory agent, and
cytotoxicity. This bioactive components includes Lauric
acid, hexadecanoic acid, phorboesters, fema 3490,
sucrose [17]. Along with mahkoside A P. macrocarpa
isolates Phalerin, Icaricide C, magniferin, gallic acid,
palmitic acid, dodecanoic acid alkaloids and saponins [14].
Out of this components alkaloids, saponins, phenols,
lignins tannins has anti-oxidant properties [4]

Figure 1. Botanical view of flower, leave, un-ripped fruits and fruits P. Macrocarpa

However there are few research which identified the
toxic nature of P. Macrocarpa [1]. canker sores,
Embryotoxicity, Cell injury in the region of convoluted
tubule and feto-toxicity is also caused by . Macrocarpa
leaf extract [1]. Enlargement of hepatocytes and
increased concentration of Alanine transaminase enzyme
in liver is observed in few research [11].
SK-N-SH is a Neuroblastoma cell line that shows
epithelial morphology . It is derived from a human bone
marrow metastasis. A primary mammalian neurons has
limitation , that once it is mature, it stops propagating.
Hence neuronal-like cell lines can be used for the
research purpose [9]. It is used in cell model system for
studying cell structures. SH-SY5Y is a sub cloned which is
derived 3 time from the SK-N-SH neuroblastoma cell line.
First to SH-SY, then to SH-SY5, and finally to SH-SY5Y.
For the differentiation, this cell was treated with retinoic
acid for 7 days [2]. Besides from retinoic acid other
components like herb A, tetradecanoylphorbol acetate,
Dibutyryl cyclic adenosine monophosphate can be used
for differentiation purpose. Using this cell effect of ROS
generation can be studied , hence in this research SK-NSH cells were used to study the Restraining effect of P.
macrocarpa methanol extract on ROS generation.

Fevicordin-A

Myricetin

Gallic acid

Chemical structures P. Macrocarpa extracts:
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MATERIAL & METHOD
Identification and collection
Collection of P. Macrocarpa doesn’t involve any
endangered species or location. P. Macrocarpa is collected
from the University of Al-Qadisiyah, Al-Diwaniya, Iraq in
year of collection. P. Macrocarpa was identified and
authenticate from university botanist. Ethyl alcohol
extract of P. Macrocarpa were obtained for analysis of its
restraining effect on ROS generation.

Extraction
Cleaning and separation was carried out on the leaves of
P. Macrocarpa. After that using Pruning Secateurs, leaves
were cut into tiny pieces. Following this step for two
week all the pieces of leave were dried at conditions near
to room temperature of 25°C. This procedure was carried
out in the Laboratory environment. After this the dried
leaves are crushed into the semi-powered form. One litter
solution was prepared with the 80% of methyl alcohol
and around 250 gram of semi-crushed form leave were
placed in the solution for 72 hours. Using vortex shaker,
the solutions consist of methyl alcohol and semi-crushed
leaves were shake on daily basis for 3 days at room
temperature. This step produces an extract. Using the
filter paper, this extract were filtered. The filtered extract
was evaporated at 40°C and rotatory evaporator into the
semi-solid form.
Sample Dilution
The obtained solution was diluted to the lower
concentration. For this purpose the extract of crude was
dissolved into one millilitre of 100% dimethyl sulfoxide.
Obtained extract from the extraction step is not soluble
into normal solvent hence dimethyl sulfoxide was used
for dilution. After that the preparation were dissolved
into the water at the concentration. Concentration of the
solution were reduced by 2 fold that one half of the
original concentration.

Cells Viability Assay
Cell viability test is useful to determine the active cells
which further help in analysis of cell. cytotoxicity test is
also equally important as cell viability test in an
experiment. Cytotoxicity analysis, were carried out using
Methylthiazolyldiphenyl-tetrazolium bromide (MTT) on
the SK-N-SH crude extract. The cells were incubated in
the Minimum Essential Media which consist of higher
concentrations of essential nutrients of 150 μL at 38°C for
one day. After the incubation cell were observed for
another one day. After that the cells were treated with
various concentration of crude and minimum essential
media. This cells then incubated again for 3 days at 38°C
and 5% of carbon di-oxide. Control well is used to analyse
the cells, it consist of blank, which contain 100% and
media
with
0.1%
of
dimethyl
sulfoxide.
Methylthiazolyldiphenyl-tetrazolium bromide solution
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were obtained by 5 milligram of MTT re-agent and waterbased salt solution containing disodium hydrogen
phosphate and sodium chloride as a buffer. This
concentration of MTT to buffer of 10% generates 10 μL
Methylthiazolyldiphenyl-tetrazolium
solution.
This
solution is then exposed to the cells at 36°C in microplate
for three hour. Using Dimethyl sulfoxide, minimum
essential media was removed which has extract of crude
and cell and then incubation is carried out for half hour.
The Formazan dyes which is artificial chromogenic
products is dissolved and using the microplate
photometers, the optical density (OD) that is quantity of
light absorbed by a solution is measured. For obtaining
the safe dose measurement for cytotoxicity analysis of
hydrogen per oxide on the SK-N-SH cell, this same steps
was carried out again.
Analysis of oxidation stress
SK-N-SH cell were treated with 10 μ M Retin-A for five
day at room temperature in the laboratory. After the
treatment, it was incubated again for one day in carbon
di-oxide at 38 °C. After that the cells were treated with
various concentration of crude and minimum essential
media for one day. This cells then incubated again for 3
days at 38°C and 5% of carbon di-oxide. 150mM
Hydrogen peroxide and the cell were incubated in the
microplate for one day. Using Dimethyl sulfoxide,
minimum essential media was removed which has extract
of crude and cell and then it was placed in dark or less
light conditions. Then dichlorofluores cin diacetate was
used as an indicator for reactive oxygen species (ROS) in
cells. It was diluted with the phosphate buffer solution
and incubation was carried out for half hour. Using
microplate photometers, measurement of generation of
ROS was noted. In the well, because of oxidation
dichlorofluores cin diacetate was generated which causes
the increase in percentage fluorescence, this was used to
measure the concentration of intracellular reactive
oxygen species in assay.

Liquid Chromatography
To analyse the presence of bio-active compounds in the
crude extract, High Performance Liquid Chromatography
technique was used. The main aim of High Performance
Liquid Chromatography is to identify, separate and
quantify each component from the solution. It is
depended on the pump which absorb the distinct
compound and hence we can distinguish it. In this
experiment High Performance Liquid Chromatography
with 500 pumps as a absorbents and 3000 photo diodes
of 300nm were used to detect the presence of vitexin and
isovitexin. octadecylsilyl groups is used to separate it at
39°C. For separation gradient method was used. A
gradient method is recommended for samples that
cannot be easily separated by isocratic methods. It was
carried out using methyl alcohol and Distilled, recondensed water. This process was carried out for 1 hour,
in the first 45 minutes the concentration of methyl
alcohol was gradually increase from 10% to finally 90%.
After this the solution is kept for 15 minutes at room
temperature.
Statistical Analysis
The cytotoxicity test and H2O2 scavenge output was
recorded by mean of standard deviation. Analysis of
variance was first applied to the solution. It is a ground of
statistical method and procedure to analyse the
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Cell Toxicity
1) Methyl Alcohol
Cytotoxicity analysis were carried out using
Methylthiazolyldiphenyl-tetrazolium bromide (MTT) on
the SK-N-SH crude extract. The result of SK-N-SH and
RESULTS
crude extract at different concentration were recorded.
Crude extract percent yield
above the concentration 125 μg/mL, observed higher cell
Percent yield is the percent ratio of actual yield to the
death which was 78.32% at 125 μg/mL. At the
theoretical yield. To compound the percent yield, at 43°C
concentration 300 μg/mL, cell viability quantity
using rotational evaporator herb was treated with 80% of
decreases to 47.2%. At 500 μg/mL, this count further
methyl alcohol. Results shows that 16.9% w/w percent
deceased to 33.25%. When the concentration was kept at
yield was obtained.
1000 μg/mL cell viability was extremely reduced to
16.45%.
Table 1. Analysis of SK-N-SH and crude extract concentration effect on cell death
SK-N-SH and crude extract concentration
Cell viability percentage
125 μg/mL
78.32%
300 μg/mL
47.2%
500 μg/mL
33.25%
1000 μg/mL
16.45%
difference between groups. After that honestly significant
difference was applied to analyse whether the
relationship between two sets of data is statistically
significant.

Table 1 shows the analysis of SK-N-SH and crude extract
concentration effect on cell death. It was observed that, as
the concentration is higher, cell death percentage

increases. Which shows the invers relation of SK-N-SH
and crude extract concentration and cell death.

Figure 2. cell viability test of SK-N-SH cell with various concentration of crude extract

Figure 2 shows the cell viability test of SK-N-SH cell with
various concentration of crude extract. It was observed
that the higher concentration decreases the cell viability.

2) H2O2
Cell viability test on H2O2 was carried out by following the
same step as methyl alcohol. The result of SK-N-SH and
Table 2. Analysis of SK-N-SH and H2O2 effect on cell death
SK-N-SH and H2O2 concentration
125 μg/mL
250 μg/mL
400 μg/mL
650 μg/mL

Table 2 shows the analysis of SK-N-SH and H2O2
concentration effect on cell death. It was observed that, as
the concentration is higher, cell death percentage
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H2O2 at different concentration were recorded. Above
125 μg/mL concentration shows higher cell death which
was 74.32% at 125 μg/mL. At the concentration 250
μg/mL, cell viability quantity decreases to 48.2%. At 400
μg/mL, this count further deceased to 34.25%. When the
concentration was kept at 650 μg/mL cell viability was
extremely reduced to 17.4%.
Cell viability percentage
74.32%
48.2%
34.25%
17.4%

increases. Which shows the invers relation of SK-N-SH
and H2O2 and cell death.

Systematic Reviews in Pharmacy

Vol 12, Issue 3, Mar-Apr 2021

Restraining effect of P. macrocarpa methanol extract on ROS generation in SK-N-SH
cell

Figure 2. cell viability test of SK-N-SH cell with various concentration of crude extract
Figure 2 shows the cell viability test of SK-N-SH cell with
highest ROS inhibition percentage. The result of SK-N-SH
various concentration of H2O2. It was observed that the
and crude extract at different concentration were
higher concentration decreases the cell viability.
recorded. At 1000 μg/mL concentration the ROS inhibitor
percentage was at 24.23%. At 500 μg/mL concentration
3) Oxidation stress
the ROS inhibitor percentage was at 30.15%. At 125
Dichlorofluores diacetate was used as an indicator for
μg/mL concentration the ROS inhibitor percentage was
reactive oxygen species (ROS) in cells. It was observed
rises to 61.78%. At 10 μg/mL concentration the ROS
that SK-N-SH cells has very less ROS inhibition when it
inhibitor percentage was rises to 83%.
was exposed to H2O2. Untreated SK-N-SH cells shows the

Figure 3. oxidation stress of SK-N-SH cell with various concentration of H2O2. Oxidation stress with untreated, exposed to
H2O2 and Crude extract.

Figure 4 shows the oxidation stress of SK-N-SH cell with
various concentration of H2O2. Oxidation stress with
untreated, exposed to H2O2, and various percentage of
crude extract.
4) Chromatography
To analyse the presence of bio-active compounds in the
crude extract, HPLC technique was used. retention time
indicates the time taken for a compound to elute from the
column. vitexin and isovitexin were used to determine
the presence of bioactive components in the P.
macrocarpa. In the HPLC test, the presence of bioactive
compounds were observed at the retention time of
22.023 and 23.780.

DISCUSSION
To extract the bioactive components propanone, methyl
alcohol and ethyl alcohol are mostly used. From previous
research it was analysed that for the fruit extracts, the
yield of molecule with phenol using propanone solvent
was much higher than methyl alcohol. Also it was
analysed that for leave extracts, the phenol molecules
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yield is higher in the methyl alcohol solvent as compare
to propanone [7]. This is caused by the presence of
different components at various part of the plant. This
polar and non-polar components caused this. methyl
alcohol and ethyl alcohol are also considered as good
solvent to extract the molecules with phenol. Because of
the ability of polar solvent to extract the high quantity of
phenol components, it is mostly used in the extraction
process of herbs in the experimental studies. 43°C using
rotational evaporator herb was treated with 80% of
methyl alcohol. Results shows that 16.9% w/w percent
yield was obtained. This result is with alignment of
previous extraction result on P. macrocarpa plant extract
with 80% methyl alcohol.
When crude extract concentration test was carried out it
was observed to be having a toxic. Cytotoxicity analysis,
were carried out using Methylthiazolyldiphenyltetrazolium bromide (MTT) on the SK-N-SH crude extract.
It was observed that, as the concentration is higher, cell
death percentage increases. Which shows the invers
relation of SK-N-SH and crude extract concentration and
cell death. Presence of cytotoxic phytochemical
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compounds in the extract is one of the major reason for
the cell viability. It was also observed that the presence of
phytohormones substances which are responsible for cell
division or cytokinesis also increases the chances of
cytotoxicity growth, which eventually leads to cell death
[18]. Cell viability test on H2O2 was carried out by
following the same step as methyl alcohol. It was
observed that the cytotoxicity increases with the
concentration of hydrogen peroxide On SK-N-SH cells.
From the experimental results it was clearly observed
that the cytotoxicity of hydrogen peroxide on SK-N-SH
cells increases above 125 μg/mL concentration. Because
of the increased cytotoxicity, the viability percentage
drops gradually above 125 μg/mL. Previous researches
stated that 250 μg/mL of hydrogen peroxide is a safe , but
in this research we observed ROS generation above 125
μg/mL [15]. However this difference could have been
caused because of variation in the chemical composition
of experiments.
Dichlorofluores diacetate was used as an indicator for
reactive oxygen species (ROS) in cells. It was observed
that SK-N-SH cells has very less. ROS inhibition when it
was exposed to H2O2. However there is no previous
research to compare the result of this research on ROS
inhibition effect of P. Macrocarpa on the SK-N-SH cells.
Bioactive components present in the extract causes the
reduction in light absorbance.
Vitexin and isovitexin were used to determine the
presence of bioactive components in the P. macrocarpa.
In the HPLC test, the presence of bioactive compounds
were observed at the retention time of 22.023 and 23.780.
In few research the herbal properties of P. macrocarpa
were identified as the result from presence of vitexin and
or isovitexin. Many researches has reported the medical
properties of P. macrocarpa which includes antioxidant[12] , anti-cancer [19], anti-microbial activity [6].
This medicinal properties of P. macrocarpa were caused
by various other compounds along with vitexin and
isovitexin. Saponins, phenyl and alkaloids were also
observed in the P. macrocarpa which shows medicinal
property [3]. The concentration of vitexin and Isovitexin
is very less but he additional herbal compounds in the P.
macrocarpa increases its herbal effects.
CONCLUSION
It was observed that the vitexin and isovitexin is present
in the crude extract which increases the ROS generation
inhibitory effect of SK-N-SH cells. Presence of this
compounds justify the use of P. macrocarpa as a herbal
plant on Restraining ROS generation. Hence this research
recommended the use of P. macrocarpa crude extract on
mammalian animals for experimental purpose. Antioxidation effect of vitexin and isovitexin and its isolation
is also recommended.

REFERENCES
1. Hanif M Q, Yuandani Y, Harahap U, "Evaluation of
Toxic Effect of Phaleria macrocarpa (Scheff.) Boerl
Leaf Extract on Hematological Parameters", DOI
https://doi.org/10.22270/ajprd.v8i3.711, VOL 8 NO 3
(2020)
2. D. Carradori, Y. Labrak, V. E. Miron et al., “Retinoic
acidloaded
NFL-lipid
nanocapsules
promote
oligodendrogenesis in focal white matter lesion,”
Biomaterials, vol. 230, Article ID 119653, 2020.
3. Marines Marli Gniech Karasawa & Chakravarthi
Mohan, "Fruits as Prospective Reserves of bioactive
374

Compounds: A Review" , Natural Products and
Bioprospecting volume 8, pages 335–346, 2018
4. Ammar Altemimi, Naoufal Lakhssassi, Azam
Baharlouei, Dennis G. Watson and David A. Lightfoot,
"Phytochemicals:
Extraction,
Isolation,
and
Identification of Bioactive Compounds from Plant
Extracts", 6, 42; doi:10.3390/plants6040042, 2017
5. Dong-Ping Xu,Ya Li,Xiao Meng,Tong Zhou,Yue Zhou,Jie
Zheng,Jiao-Jiao Zhang,and Hua-Bin Li , "Natural
Antioxidants in Foods and Medicinal Plants:
Extraction, Assessment and Resources", doi:
10.3390/ijms18010096, 18(1): 96, 2017.
6. S.N.A.M. Othman, Satyajit Sarker, Anupam Das
Talukdar, Sanjoy Singh Ningthoujam, "Chemical
constituents and antibacterial activity of Phaleria
macrocarpa (Scheff.) Boerl." International Journal of
Pharmaceutical Sciences and Research 5(8):31573162 DOI: 10.13040/IJPSR.0975-8232.5(8).3157-62,
2014
7. K. Sowndhararajan and S. C. Kang, “Free radical
scavenging activity from different extracts of leaves of
Bauhinia vahlii Wight & Arn,” Saudi Journal of
Biological Sciences, vol. 20, no. 4, pp. 319–325, 2013.
8. L. Hossain, M. Bry, and K. Alitalo, “Mouse models for
studying angiogenesis and lymphangiogenesis in
cancer,” Molecular Oncology, vol. 7, no. 2, pp. 259–282,
2013.
9. Jane Kovalevich, Dianne Langford, Considerations for
the use of SH-SY5Y neuroblastoma cells in
neurobiology, DOI: 10.1007/978-1-62703-640-5_2,
1078:9-21, 2013
10. Yosie A, Effendy MAW, Sifzizul TM, Habsah M.
Antibacterial, radical scavanging activities and
cytotoxicity properties of Phaleria macrocarpa
(Scheff.) Boerl leaves in HepG2 cell lines. Int J Pharm
Sci Res 2011;2:1700‑6.
11. A. Yosie, M. A. W. Effendy, T. M. T. Sifzizul, and M.
Habsah, “Antibacterial, radical-scavenging activities
and cytotoxicity properties of Phaleria macrocarpa
(Scheff.) Boerl. leaves in HEPG2 cells lines,”
International Journal of Pharmaceutical Sciences and
Research, vol. 2, no. 7, p. 1693, 2011.
12. Rudi Hendra, Syahida Ahmad, Ehsan Oskoueian,
Aspollah Sukari, "Antioxidant, Anti-inflammatory and
Cytotoxicity of Phaleria macrocarpa (Boerl.) Scheff
Fruit", BMC Complementary and Alternative Medicine
11(1):110, 10.1186/1472-6882-11-110, November
2011.
13. Jaouad Bouayed, Torsten Bohn, "Exogenous
antioxidants--Double-edged swords in cellular redox
state: Health beneficial effects at physiologic doses
versus deleterious effects at high doses" doi:
10.4161/oxim.3.4.12858, 3(4):228-37, Jul-Aug 2010.
14. Richard L Auten & Jonathan M Davis, "Oxygen Toxicity
and Reactive Oxygen Species: The Devil Is in the
Details", Pediatric Research volume 66, pages121–
127(2009)
15. Wen Wang, Fangling Sun, Yi An, Houxi Ai, Li Zhang,
Wenting Huang, Lin Li, " Morroniside protects human
neuroblastoma SH-SY5Y cells against hydrogen
peroxide-induced cytotoxicity" , 613(1-3):19-23, doi:
10.1016/j.ejphar.2009.04.013, 2009 .
16. Hending
W,
Ermin
KW.
Benzophenone
glucosideisolated from the ethyl acetate extract of the
bark of mahkota dewa (Phaleria macrocarpa (Scheff.)
Boerl.) and its inhibitory activity on leukemia L1210
cell line. Indonesian J Chem 2009:142‑5.

Systematic Reviews in Pharmacy

Vol 12, Issue 3, Mar-Apr 2021

Restraining effect of P. macrocarpa methanol extract on ROS generation in SK-N-SH
cell

17. Kurnia Dikdik, Kohki Akiyama, Hideo Hayashi, "29Norcucurbitacin Derivatives Isolated from the
Indonesian Medicinal Plant, Phaleria macrocarpa
(Scheff.) Boerl." Bioscience Biotechnology and
Biochemistry 72(2):618-20, DOI: 10.1271/bbb.70627,
2008
18. D. M. Walsh and D. J. Selkoe, “Aβ Oligomers–a decade
of discovery,” Journal of Neurochemistry, vol. 101, no.
5, pp. 1172–1184, 2007.
19. Erni Rahmawati, Hedi R. Dewoto, Puspita Eka Wuyung,
"Anticancer activity study of ethanol extract of
Mahkota dewa fruit pulp (Phaleria macrocarpa
(Scheff.) Boerl.) in C3H mouse mammary tumor
induced by transplantation" , Medical Journal of
Indonesia 15(4):217, 2006

375

Systematic Reviews in Pharmacy

Vol 12, Issue 3, Mar-Apr 2021

