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ARTICLE INFORMATION ABSTRACT

Background: Chronic Suppurative Otitis Media (CSOM) is still a health prob-
lem, especially in developing countries. CSOM with cholesteatoma is a danger-
ous type. Cholesteatoma in CSOM sufferers can cause various complications.
Therefore, alternative therapies are needed, such as green tea leaf extract.
Green tea leaf extract can be an antioxidant and anti-inflammatory, but its effec-
tiveness in treating CSOM has not been studied before, so research is needed..
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Purpose: This research aimed to determine the effect of green tea leaf extract
that could reduce viability and migration in cholesteatoma fibroblast of CSOM.
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Agents; Cholesteatoma; Otitis Media Suppurative Methods: This research was an in vitro experiment with a post-test-only control

group design. The sample for this research was cholesteatoma fibroblast cells
obtained from the isolation of patients with CSOM. The method used is Hoechst
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staining for viability and scratch techniques for cell migration with eight groups
of cholesteatoma fibroblasts consisting of a negative control group
(DMEM+FBS), DMEM group, two positive control groups dexamethasone (10
UM and 100 uM), and four green tea leaf extract group (10 pg/ml, 40 pg/ml, 80
pg/ml, and 160 pg/ml). Data analysis used One-Way ANOVA and Kruskal Wallis
tests.

Results: The results showed that the highest average cell viability was in the
negative control group (165.33), and the lowest was in green tea leaf extract at
a dose of 160 pg/ml (70.88). Cell migration at 72 hours showed that in the neg-
ative control group, there was faster closure of the scratch area (97,78%) and
the slowest closure on green tea leaf extract at a dose of 160 pg/ml (13,81%).

Conclusion: Green tea leaf extract can reduce the viability and migration in
cholesteatoma fibroblast of CSOM. It shows the potential of green tea extract as

an alternative to prevent cholesteatoma.

INTRODUCTION

The World Health Organization (WHO) estimates that 65-
330 million people are sufferers of CSOM worldwide, 94%
are in developing countries, and 60% (39-200 million peo-
ple) die from CSOM.! The prevalence of CSOM in Indone-
sia is 2.6% of the total population of Indonesia.? The inci-
dence of CSOM varies in each developing country and is
generally influenced by factors such as socioeconomic.
Low socioeconomic life, such as poor nutritional health
status and a slum environment, are risk factors that under-
lie the increased prevalence of CSOM in developing coun-
tries.> CSOM is divided into tubotympanic CSOM (without
https://doi.org/10.30595/medisains.v21i2.17049

cholesteatoma) and attico-antral CSOM (with cholestea-
toma).* CSOM with cholesteatoma is a dangerous type
that compares the incidence of CSOM, which reaches 9
out of 100,000 people or 95% of the incidence of CSOM
cholesteatoma.®

Cholesteatoma, characterized by hyperproliferation, is as-
sociated with chronic inflammation and bone destruction.®
Many Factors that can increase the severity of CSOM
include late therapy, inadequate therapy, high virulence of
germs, weak immune response, and bad hygiene.” Phar-
macological therapy carried out so far still has several
drawbacks, including a long treatment time, patients who
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do not routinely control, repeated symptoms, and high re-
currences, so surgery is needed many times. Therefore,
alternative therapies are needed, such as giving extracts
derived from herbal ingredients. Several studies report
that the content of polyphenols (catechins) in green tea ex-
tract has many benefits for the body, such as anti-carcino-
genic, anti-inflammatory, antimicrobial, and antioxidant. In
addition, the polyphenols in green tea leaf extract also
have growth-inhibitory effects on cancer cells.®

Viability is the ability of cells to grow normally under opti-
mal conditions. Cell viability is the ratio between living cells
and the total number of cells. Cell viability was analyzed in
cell culture to evaluate the effect of in vitro drugs on cell-
mediated cytotoxicity tests to monitor cell proliferation.®
Cell migration is a process involved in various biological
mechanisms, such as cancer progression. Migration ability
in cancer cells plays a vital role in cell invasion and metas-
tasis.1° Research on green tea leaf extract's effect on cho-
lesteatoma fibroblast has never been done. However, pre-
vious research mentioned that epigallocatechin-3-gallate
(EGCQG) content in green tea is known to reduce the via-
bility of peripheral blood mononuclear cells in people with
psoriasis.!? In another study, EGCG in green tea leaves
reduced the proliferation and migration of bladder can-
cer.’2 EGCG in green tea leaves is also known to reduce
viability and inhibit breast cancer cell migration.*® From
various previous studies, no one has examined the effect
of green tea leaf extract on the viability and migration of
cholesteatoma fibroblast of CSOM. So, this research
aimed to determine the effect of green tea leaf extract can
reduce the viability and migration of cholesteatoma fibro-
blast of CSOM.

METHOD

Study Design

This research was an in vitro experiment with a post-test-
only control group design.

Study Site

This research was conducted from November 2022 to Jan-
uary 2023. Green tea leaf obtained from plantation tea
Pangelangan Bandung. Cholesteatoma fibroblast cells
isolated from chronic suppurative otitis media patients
stored in Biorepository YARSI University. Viability and mi-
gration tests were conducted at the Stem Cell Laboratory,
Integrated Research Laboratory of YARSI University in Ja-
karta.

Materials

The materials used were dry green tea leaves, aquadest
as a solvent in the manufacture of extracts, Dulbeco's
Modified Essential Medium (DMEM), Fetal Bovine Serum
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(FBS), Phosphate Buffer Saline (PBS), Antibiotics-Antimy-
cotics (AA), Dexamethasone, Dimethyl sulfoxide (DMSO),
Trypsin 0,25%, Trypan Blue, and Hoechst Staining.

Green Tea Leaf Extraction

Green tea leaf extract used the maceration technique.
First, green tea leaf is washed and aerated in a tempera-
ture room until dry. After drying, green tea leaves are made
Simplicia with a blender to form powder rude. Green tea
leaf was weighed and done immersion using aquadest for
72 hours. Then filter, it with a paper filter, so substance
liquid (filtrate) and dregs Simplicia (debris) were obtained.
Then it evaporated with a rotary evaporator at 40°C for
1x24 hours.t®

In Vitro Procedure
Cell Preparation

Cryotubes containing cholesteatoma fibroblast cells from
nitrogen cylinders were taken it out. Then, thaw the cryo-
tube in a water bath until melted (1-2 minutes), and move
the whole cell suspension in cryotubes to a 15 ml tube con-
taining 9 ml of complete DMEM + FBS + AA. After that,
they were centrifuged at 1500 RPM for 7 minutes. Dis-
carded supernatant and pellet, resuspension with 1 ml of
complete medium, and subsequent cell enumeration. The
expansion was carried out on the flash T75. After cell con-
fluent > 80%, then harvest. Then cells were seeded on 96
and 24 healthy plates for given treatment t.16

Experimental Procedure

The treatment in this research involving eight groups of
cholesteatoma fibroblasts consisting of a negative control
group (DMEM+FBS), DMEM group, two positive control
groups dexamethasone (10 uM and 100 pM), and four
green tea leaf extract groups (10 pg/ml, 40 pg/ml, 80
pag/ml, and 160 pg/ml). Cholesteatoma fibroblast cells are
cultured in 96 healthy plates for the cell viability test and
24 well plates for the cell migration test. After the cells
attach and grow stable for the next 1x24 hours, cells can
be given treatment. We weighed as much as 0.03925
grams of powder dexamethasone (Sigma-Aldrich) and
dissolved it into 10 ml of complete DMEM to obtain a dose
stock of 10.000 puM. Then dilute as much as 25x so the
dose stock to 400 uM and can dilute return to get the dose
dexamethasone under treatment. Green tea leaf Extract
weighed as much as 10 mg and dissolved in DMEM as
much as 10 ml. The dose solution is 1.000 pg/ml. Then,
adjusted return the dilution in accordance need dose
treatment. After the dexamethasone and green tea leaf
extract dose was ready, then added 100 pl group
treatment dexamethasone and green tea leaf extract on
each well that contains 100 pl of cells.

Cell Viability Test

It prepared culture cells that have been given treatment.
Prepared solution 35 pl of Hoechst staining with 3.465 pl
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of DMEM (1:99 dilution) so that the total mixture obtained
is 3.500 pl. Then, the medium contained in the 96 healthy
plates was thrown away, and a solution mixture of 100 pl
was added to each healthy plate. Incubated for 5-10
minutes and protected from the light. Observed with micro-
scope fluorescence and counted the amount. The viable
cells are blue. Cell viability is the number of living cells,
usually expressed as a percentage of the number in the
control group.t’

Cell Migration Test

Cells were grown to a density of 80% in 24 healthy plates
and then scratched the cell colonies using a sterile yellow
tip to break the connection between the cell colonies. They
were rinsed using PBS. After that, they are given treatment
and evaluated cell migration ability by measuring streaks
and taking micrographs using a digital microscope. Migra-
tion micrograph proportion measurements were at 0
hours, 8 hours, 24 hours, 48 hours, and 72 hours. Images
are always taken in the same area on all test samples. The
area of the scratches was measured using the Image J
Application.*®

Statistical Analysis

The data obtained were analyzed with One-Way ANOVA
and Kruskal Wallis.

Ethical Considerations

This research has been approved by the research ethics
committee of YARSI University, number 328/KEP-
UY/BIA/X1/2022.

RESULTS

Figure 1 shows that cell viability in green tea leaf extract at
doses of 10 pg/ml, 40 pg/ml, 80 pg/ml, and 160 pg/ml was
less than the negative control group (DMEM+FBS). The
higher the green tea leaf extract dose, the lower the cell
viability. Table 1 shows the highest average cholestea-
toma cell viability in the negative control group
(DMEM+FBS) with an average of 165.33 and the lowest
average in the green tea leaf extract group at a dose of
160 pg/ml with an average of 70.88. Figure 2 shows that
the green tea leaf extract groups at doses of 10 pg/ml, 40
pa/ml, 80 pg/ml, and 160 pg/ml were significantly different
from the negative control group. It can be seen that green
tea leaf extract at doses of 10 pg/ml, 40 pg/ml, 80 pg/ml,
and 160 pg/ml can reduce the viability of cholesteatoma
fibroblast cells. The ability to reduce the viability of cho-
lesteatoma fibroblast cells was statistically significant
(p<0.05).

Figure 3 shows that in the green tea leaf extract group at
doses of 10 pg/ml, 40 pg/ml, 80 pg/ml, and 160 pg/ml was
slower closing of the scratch area than the negative control
group (DMEM+FBS). Table 2 shows that at 8, 24, 48, and
72 hours in the negative control group, there was faster
closure of the scratch area and the slowest on green tea
leaf extract at a dose of 160 pg/ml. This shows that there
was no cell migration inhibitory activity against cholestea-
toma fibroblast cells in the negative control group. Mean-
while, in the green tea leaf extract group, there was cell
migration inhibition activity. Figure 4 shows the best-

Figure 1. Comparison of Cholesteatoma Fibroblast Viability in the Treatment Group Using Fluorescence
Microscopy. A (DMEM+FBS); B (DMEM); C (Dexamethasone 10 uM); D (Dexamethasone 100 pM); E (Green Tea
Leaf Extract 10 pg/ml); F (Green Tea Leaf Extract 40 ug/ml); G (Green Tea Leaf Extract 80 pg/ml); H (Green Tea

Leaf Extract 160 pg/ml).
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cell migration inhibition activity with the green tea leaf ex-
tract group at a 160 ug/ml dose. In contrast, the negative
control group had no cell migration inhibitory activity
against cholesteatoma fibroblast cells.

Cell Viability

120 #

% Cell Viability

Treatment Group

Figure 2. Graph of Comparison of Cholesteatoma
Fibroblast Viability in the Treatment Group. (#) The
negative control group; (*) The green tea leaf extract
group, which reduced cell viability and was significantly
different from the negative control group (p<0.05).
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Figure 3. Treatment of Dexamethasone 100 pM (Dex-
100) and Green Tea Extract 160 pg/ml (GTE-160)
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Figure 4. Graph Comparison of Cell Migration in the
Treatment Group

DISCUSSION

Cell viability is the ratio between living cells and the total
number of cells. Cell viability is the number of living cells,
usually expressed as a percentage of the number in the
control group.'” Cholesteatoma fibroblast cell viability
showed the highest average in the negative control group
(DMEM+FBS) with an average of 165.33 and the lowest

37

average in the green tea leaf extract group at a dose of
160 pg/ml with an average of 70.88. The value of the neg-
ative control group was much more extensive and signifi-
cantly different compared to the positive control group
(dexamethasone at doses of 10 uM and 100 uM) and the
green tea leaf extract group at doses of 10 ug/ml, 40 pug/mi,
80 pg/ml, and 160 pg/ml. Cell migration at 72 hours
showed that in the negative control group, there was faster
closure of the scratch area and the slowest on green tea
leaf extract at a dose of 160 pg/ml. Green tea contains
>200 bioactive compounds, including polyphenols, caf-
feine, theanine, vitamins, and minerals. The most abun-
dant bioactive compounds in green tea are catechins.!®

The most significant bioactive components contained in
tea are polyphenols such as epicatechin (EC),
epicatechin-3-gallate (ECG), epigallocatechin (EGC),
epigallocatechin-3-gallate (EGCG).?° The content of
EGCG in green tea is known to reduce the viability of pe-
ripheral blood mononuclear cells in people with psoria-
sis.!? Cell migration is a process involved in various bio-
logical mechanisms, such as cancer progression. Migra-
tion ability in cancer cells plays an essential role in cell in-
vasion and metastasis.!® EGCG in green tea extract has
been shown to inhibit the inflammatory response (in vitro)
in different cell types in animal model studies for arthritis
therapy development. EGCG, which is the most polyphe-
nol in green tea, can inhibit the activity of enzymes and
signal transduction pathways that play an essential role in
the inflammatory process.?! Dexamethasone is a drug that
belongs to the corticosteroid class which has anti-inflam-
matory activity.??

Based on the results of the research in Table 1, when com-
pared between the dexamethasone group at doses of 10
MM and 100 pM with the green tea leaf extract group at
doses of 80 pg/ml and 160 pg/ml, the viability test results
showed that green tea leaf extract was better at reducing
the viability of cholesteatoma fibroblast cells. If seen from
the statistical test of green tea leaf extract at the dose of
160 pg/ml, it was significantly different compared to the
negative control group and dexamethasone at doses of 10
UM and 100 pM. This shows that green tea leaf extract at
the dose of 160 pg/ml has a better ability to reduce cell
viability and is thought to have lower side effects than dex-
amethasone.

Cell migration assay shows that the dexamethasone group
did not differ significantly in reducing the migration of cho-
lesteatoma fibroblast cells when compared to the green
tea leaf extract group. This shows that green tea leaf ex-
tract has the same effect as dexamethasone in inhibiting
the migration of cholesteatoma fibroblast cells. Besides
being easy to obtain, herbal plants also have relatively low
side effects and are safe for disease prevention and treat-
ment.z
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Table 1. Cholesteatoma Fibroblast Viability (n=3)

Treatment Group Average Percentage Standard

Viability Viability Deviation
DMEM+FBS 165.33 100% 15.50
DMEM 141.66 85.69% 4.90
Dex-10 (Dexamethasone 10 uM) 123.32 74.59% 8.64
Dex-100 (Dexamethasone 100 pM) 106.77 64.58% 2.83
GTE-10 (Green Tea Leaf Extract 10 pg/ml) 120.44 72.85% 1.52
GTE-40 (Green Tea Leaf Extract 40 pug/ml) 117.88 71.30% 0.42
GTE-80 (Green Tea Leaf Extract 80 pg/ml) 84.22 50.94% 1.38
GTE-160 (Green Tea Leaf Extract 160 pg/ml) 70.88 42.88% 1.88

Table 2. Percentage of Closure Area of Cell Migration 8 Hours, 24 Hours, 48 Hours, and 72 Hours
Treatment Group % Closure of Cell Migration
8 Hours 24 Hours 48 Hours 72 Hours

DMEM+FBS 11.54 23.18 61.22 97.78
DMEM 7.22 17.45 37.44 53.94
Dex-10 (Dexamethasone 10 pM) 3.40 7.26 16.41 22.49
Dex-100 (Dexamethasone 100 pM) 1.32 3.50 9.75 16.18
GTE-10 (Green Tea Leaf Extract 10 pg/ml) 3.23 7.13 16.20 22.09
GTE-40 (Green Tea Leaf Extract 40 pg/ml) 2.92 7.08 14.49 19.98
GTE-80 (Green Tea Leaf Extract 80 pg/ml) 1.06 3.18 9.43 14.55
GTE-160 (Green Tea Leaf Extract 160 pg/ml) 0.99 2.34 9.11 13.81

The negative control group did not significantly compare to
the group given DMEM alone. This can happen because
DMEM is a suitable medium for tumor cells, so the cho-
lesteatoma fibroblast cells can proliferate without requiring
serum. DMEM is a suitable medium for tumor cells with
fast growth rates.?* EGCG is reported to function as an
antibacterial, antitumor, antioxidant, anti-inflammatory,
and antiviral.?> Aside from being an antioxidant, the active
substances contained in green tea also stop the pathogen-
esis of cancer cells before they cancer cells undergo the
process of metastasis. EGCG is the most considerable
polyphenol in green tea, which can cause apoptosis (pro-
grammed cell death) and stop the cell cycle in cells that
have experienced DNA damage (cancer cells).?® In line
with previous research, EGCG is known to reduce cell vi-
ability and increase apoptosis which triggers mitochondrial
damage in HCT116 and HT-29 cancer cells.?’

Based on the results of this research, there was a signifi-
cant decrease in cell viability (living cells) in the group
given green tea leaf extract. This is probably due to apop-
tosis in cholesteatoma fibroblast cells caused by the
EGCG content in the green tea leaf extract. Green tea
plays a role in cancer chemoprevention by triggering cell
apoptosis, preventing cell hyperproliferation, detoxifying
carcinogens, preventing signaling for cell hyperprolifera-
tion, and preventing oxidation-reduction (redox) reactions.
EGCG plays a role in causing apoptosis by activating the
caspase-3 enzyme, a protease that can break down pro-
teins, causing DNA fragmentation and depolarization of
the mitochondrial membrane so that it can release cyto-
chrome c into the cytosol. Cytochrome c will then form
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bonds with cytosolic proteins that will cause caspase acti-
vation, which causes apoptosis.?®

EGCG has the potential to an anti-carcinogenic and can
reduce the migration of breast cancer cells. The role of
green tea on p53 is mediated by cytotoxicity and inhibition
of tumor cell migration.?¢ In line with previous research,
EGCG can modulate p53 levels and reduce the viability
and migration of breast cancer cells.*2 Cell viability and mi-
gration relate to the inflammatory response. When cell vi-
ability and migration decrease, it is hoped that the inflam-
mation in cholesteatoma fibroblast cells can be sup-
pressed. EGCG belongs to the nutraceutical group sug-
gested as a safe alternative for osteoarthritis (OA) therapy
against inflammation, aging, and cancer.?® EGCG in green
tea can inhibit the activity of enzymes and signal transduc-
tion pathways that play an essential role in the inflamma-
tory process.?! Flavonoids can suppress macrophage ac-
tivity by inhibiting inflammatory enzymes, namely cycloox-
ygenase-2 (COX-2) and inducible nitric oxide synthase
(iINOS). The inhibition of the COX-2 inflammatory enzyme
causes inhibition of inflammation.3°

CONCLUSIONS AND RECOMMENDATION

Green tea leaf extract has been shown to reduce the via-
bility and migration in cholesteatoma fibroblast of CSOM.
Green tea leaf extract can be used as an alternative for
cholesteatoma prevention. In future studies, it is neces-
sary to test for apoptosis and pro-inflammatory cytokines
to assess the ability of green tea leaf extract to cause pro-
grammed cell death and reduce inflammation.



ANIKA RIzKI / MEDISAINS - vOL. 21 NO. 2 (2023) 34-40

REFERENCES

10.

11.

12.

13.

WHO. Chronic Suppurative Otitis Media. World
Health Organization; 2004.

Riskesdas. Hasil Riset Kesehatan Dasar Tahun
2013.; 2013.

Aboet A. Radang Telinga Tengah Menahun.
Universitas Sumatera Utara; 2007.

Al-Maidin NA. Karakteristik Pasien Otitis Media
Supuratif Kronik Di Rumah Sakit Umum Pusat
DR.Wahidin Sudirohusodo Periode Juli 2016-Juni
2017. Skripsi Universitas Hasanuddin Makassar;
2017.

Pangemanan DM, Palandeng Ol, Pelealu OCP.
Otitis Media Supuratif Kronik di Poliklinik THT-KL
RSUP Prof. Dr. R. D. Kandou Manado Periode
Januari 2014 - Desember 2016. e-CliniC.
2018;6(1):31-35. doi:10.35790/ecl.6.1.2018.19500
Yarisman L, Asroel HA, Aboet A, Zaluchu F.
Hubungan ekspresi RANKL dengan derajat
destruksi tulang akibat kolesteatoma pada otitis
media supuratif kronik. Oto Rhino Laryngol
Indones. 2017;47(1):1-10.
doi:10.32637/orli.v47i1.189

Persaud R, Hajioff D, Trinidade A, et al. Evidence-
based review of aetiopathogenic theories of
congenital and acquired cholesteatoma. J Laryngol
Otol. 2007;121(11):1013-1019.
doi:10.1017/S0022215107000503

Chung JH, Han JH, Hwang EJ, et al. Dual
mechanisms of green tea extract-induced cell
survival in human epidermal keratinocytes. FASEB
J. 2003;17(13):1913-1915.  doi:10.1096/fj.02-
0914fje

Mukherjee PK. Bioassay-Guided Isolation and
Evaluation of Herbal Drugs. Qual Control Eval Herb
Drugs. 2019:515-537. do0i:10.1016/b978-0-12-
813374-3.00013-2

Pijuan J, Barcel6 C, Moreno DF, Maiques O, Sis6
P. In vitro Cell Migration , Invasion , and Adhesion
Assays : From Cell Imaging to Data Analysis. Front
Cell Dev Biol. 2019;7:1-16.
doi:10.3389/fcell.2019.00107

Hapsari Y, Siswati AS. Pengaruh Epigallocatechin
Gallate Terhadap Viabilitas Dan Produksi
Interleukin 10 Pada Sel Mononuklear Darah Tepi
Penderita Psoriasis. Tesis Universitas Gajah Mada
Yogyakarta; 2011.

Luo K wang, Chen W, Lung W yin, et al.
ScienceDirect EGCG inhibited bladder cancer
SW780 cell proliferation and migration both in vitro
and in vivo via down-regulation of NF- k B and
MMP-9. J  Nutr  Biochem. 2017;41:1-9.
doi:10.1016/j.jnutbio.2016.12.004

Santos RA, Andrade EDS, Monteiro M, et al. Green
Tea (Camellia sinensis) Extract Induces p53-
Mediated Cytotoxicity and Inhibits Migration of

39

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

Breast Cancer Cells. Foods. 2021;10(3154):1-15.
doi:https://doi.org/10.3390/foods10123154
Guntari S, Surastri B, Farida H. Perbandingan
Efektivitas Ekstrak Jahe Merah (Zingiber officinale
var. Rubrum ) Dengan Ketokonazol 2% Secara in
vitro. J Kedokt Diponegoro. 2017;6(2):1228-1236.
doi:10.14710/dmj.v6i2.18635

Febriani R, Wiraningtyas A, Ruslan, Annafi N.
Perbandingan Metode Ekstraksi Zat Warna Dari
Rumput Laut Sargassum sp. J Redoks J Pendidik
Kim Dan llmu Kim. 2020;3(1):13-17.
doi:10.33627/re.v3i1.243

Hadi RS, Sandra Y. Pengaruh Glukosa Tinggi
terhadap Proliferasi, Migrasi dan Ekspresi Gen
OCT-4 pada Kultur Sel Dermal Fibroblast Manusia.
Maj Kesehat Pharmamedika. 2020;12(1):32-38.
doi:10.33476/mkp.v12i1.1604

Asroel HA, Lelo A, Munir D, Bashiruddin J, Hadi
RS. Poguntano effect on cell viability in
cholesteatoma keratinocyte of chronic suppurative
otitis media. Med Glas. 2020;17(2):451-456.
doi:10.17392/1155-20

CCRC. Pengamatan Migrasi
Wound Healing Assay.; 2015.
Musial C, Kuban-Jonkowska A, Gorska-
Ponikowska M. Beneficial Properties of Green Tea
Catechins. Int J Mol Sci. 2020;21(5):1744.
doi:10.3390/ijms21051744

Khan N, Mukhtar H. Tea Polyphenols in Promotion
of Human Health. Nutrients. 2019;11(39):1-16.
doi:10.3390/nu11010039

Singh R, Akhtar N, Haqqi TM. Green tea
polyphenol epigallocatechi3-gallate : Inflammation
and arthritis. Life Sci. 2010;86:907-918.
doi:10.1016/).1fs.2010.04.013

Purnami NP, Niruri R, Tanasale J, Erlangga IB.
Evaluasi Penggunaan Deksametason Pada Pasien
Anak Dengan Demam Tifoid. J Farm Udayana.
2014:68-73.

Naufa F, Mutiah R, Yen Y, Indrawijaya YYA. Studi
in Silico Potensi Senyawa Katekin Teh Hijau
(Camellia sinensis) sebagai Antivirus SARS CoV-2
terhadap Spike Glycoprotein (6LZG) dan Main
Protease (5R7Y). J Food Pharm Sci.
2022;10(1):584-596.

Syahidah HN, Hadisaputri YE. Review Artikel:
Media Yang Digunakan Pada Kultur Sel. Farmaka.
2016;14(3):27-36.

Dewi YK, Riyandari BA. Potensi Tanaman Lokal
sebagai Tanaman Obat dalam Menghambat
Penyebaran COVID-19. J Pharmascience.
2020;07(02):112-128.
http://dx.doi.org/10.20527/jps.v7i2.8793

Khan N, Afaq F, Saleem M, et al. Targeting Multiple
Signaling Pathways by Green Tea Polyphenol ( - )
-Epigallocatechin-3-Gallate. Cancer Res.

Dengan Scratch


https://apps.who.int/iris/handle/10665/42941
https://apps.who.int/iris/handle/10665/42941
https://labmandat.litbang.kemkes.go.id/riset-badan-litbangkes/menu-riskesnas/menu-riskesdas/374-rkd-2013
https://labmandat.litbang.kemkes.go.id/riset-badan-litbangkes/menu-riskesnas/menu-riskesdas/374-rkd-2013
https://dupakdosen.usu.ac.id/handle/123456789/727
https://dupakdosen.usu.ac.id/handle/123456789/727
http://digilib.unhas.ac.id/uploaded_files/temporary/DigitalCollection/MzRlNWFlOWRlNGQ1MjM0ODM2Y2RkYWZmZmY5NTU1Y2FiNTNmNzIwNQ==.pdf
http://digilib.unhas.ac.id/uploaded_files/temporary/DigitalCollection/MzRlNWFlOWRlNGQ1MjM0ODM2Y2RkYWZmZmY5NTU1Y2FiNTNmNzIwNQ==.pdf
http://digilib.unhas.ac.id/uploaded_files/temporary/DigitalCollection/MzRlNWFlOWRlNGQ1MjM0ODM2Y2RkYWZmZmY5NTU1Y2FiNTNmNzIwNQ==.pdf
http://digilib.unhas.ac.id/uploaded_files/temporary/DigitalCollection/MzRlNWFlOWRlNGQ1MjM0ODM2Y2RkYWZmZmY5NTU1Y2FiNTNmNzIwNQ==.pdf
http://digilib.unhas.ac.id/uploaded_files/temporary/DigitalCollection/MzRlNWFlOWRlNGQ1MjM0ODM2Y2RkYWZmZmY5NTU1Y2FiNTNmNzIwNQ==.pdf
https://ejournal.unsrat.ac.id/index.php/eclinic/article/view/19500
https://ejournal.unsrat.ac.id/index.php/eclinic/article/view/19500
https://ejournal.unsrat.ac.id/index.php/eclinic/article/view/19500
https://ejournal.unsrat.ac.id/index.php/eclinic/article/view/19500
https://ejournal.unsrat.ac.id/index.php/eclinic/article/view/19500
https://www.orli.or.id/index.php/orli/article/view/189
https://www.orli.or.id/index.php/orli/article/view/189
https://www.orli.or.id/index.php/orli/article/view/189
https://www.orli.or.id/index.php/orli/article/view/189
https://www.orli.or.id/index.php/orli/article/view/189
https://www.orli.or.id/index.php/orli/article/view/189
https://pubmed.ncbi.nlm.nih.gov/17697435/
https://pubmed.ncbi.nlm.nih.gov/17697435/
https://pubmed.ncbi.nlm.nih.gov/17697435/
https://pubmed.ncbi.nlm.nih.gov/17697435/
https://pubmed.ncbi.nlm.nih.gov/17697435/
https://pubmed.ncbi.nlm.nih.gov/12897059/
https://pubmed.ncbi.nlm.nih.gov/12897059/
https://pubmed.ncbi.nlm.nih.gov/12897059/
https://pubmed.ncbi.nlm.nih.gov/12897059/
https://pubmed.ncbi.nlm.nih.gov/12897059/
https://www.researchgate.net/publication/333939766_Bioassay-Guided_Isolation_and_Evaluation_of_Herbal_Drugs
https://www.researchgate.net/publication/333939766_Bioassay-Guided_Isolation_and_Evaluation_of_Herbal_Drugs
https://www.researchgate.net/publication/333939766_Bioassay-Guided_Isolation_and_Evaluation_of_Herbal_Drugs
https://www.researchgate.net/publication/333939766_Bioassay-Guided_Isolation_and_Evaluation_of_Herbal_Drugs
https://pubmed.ncbi.nlm.nih.gov/31259172/
https://pubmed.ncbi.nlm.nih.gov/31259172/
https://pubmed.ncbi.nlm.nih.gov/31259172/
https://pubmed.ncbi.nlm.nih.gov/31259172/
https://pubmed.ncbi.nlm.nih.gov/31259172/
http://etd.repository.ugm.ac.id/penelitian/detail/51907
http://etd.repository.ugm.ac.id/penelitian/detail/51907
http://etd.repository.ugm.ac.id/penelitian/detail/51907
http://etd.repository.ugm.ac.id/penelitian/detail/51907
http://etd.repository.ugm.ac.id/penelitian/detail/51907
http://etd.repository.ugm.ac.id/penelitian/detail/51907
https://pubmed.ncbi.nlm.nih.gov/28040581/
https://pubmed.ncbi.nlm.nih.gov/28040581/
https://pubmed.ncbi.nlm.nih.gov/28040581/
https://pubmed.ncbi.nlm.nih.gov/28040581/
https://pubmed.ncbi.nlm.nih.gov/28040581/
https://pubmed.ncbi.nlm.nih.gov/28040581/
https://pubmed.ncbi.nlm.nih.gov/34945706/
https://pubmed.ncbi.nlm.nih.gov/34945706/
https://pubmed.ncbi.nlm.nih.gov/34945706/
https://pubmed.ncbi.nlm.nih.gov/34945706/
https://pubmed.ncbi.nlm.nih.gov/34945706/
https://pubmed.ncbi.nlm.nih.gov/34945706/
https://ejournal3.undip.ac.id/index.php/medico/article/view/18635
https://ejournal3.undip.ac.id/index.php/medico/article/view/18635
https://ejournal3.undip.ac.id/index.php/medico/article/view/18635
https://ejournal3.undip.ac.id/index.php/medico/article/view/18635
https://ejournal3.undip.ac.id/index.php/medico/article/view/18635
https://ejournal3.undip.ac.id/index.php/medico/article/view/18635
https://jurnal.stkipbima.ac.id/index.php/RE/article/view/243
https://jurnal.stkipbima.ac.id/index.php/RE/article/view/243
https://jurnal.stkipbima.ac.id/index.php/RE/article/view/243
https://jurnal.stkipbima.ac.id/index.php/RE/article/view/243
https://jurnal.stkipbima.ac.id/index.php/RE/article/view/243
https://jurnal.stkipbima.ac.id/index.php/RE/article/view/243
https://academicjournal.yarsi.ac.id/index.php/majalah-Pharamedika/article/view/1604
https://academicjournal.yarsi.ac.id/index.php/majalah-Pharamedika/article/view/1604
https://academicjournal.yarsi.ac.id/index.php/majalah-Pharamedika/article/view/1604
https://academicjournal.yarsi.ac.id/index.php/majalah-Pharamedika/article/view/1604
https://academicjournal.yarsi.ac.id/index.php/majalah-Pharamedika/article/view/1604
https://academicjournal.yarsi.ac.id/index.php/majalah-Pharamedika/article/view/1604
https://pubmed.ncbi.nlm.nih.gov/32662611/
https://pubmed.ncbi.nlm.nih.gov/32662611/
https://pubmed.ncbi.nlm.nih.gov/32662611/
https://pubmed.ncbi.nlm.nih.gov/32662611/
https://pubmed.ncbi.nlm.nih.gov/32662611/
https://ccrc.farmasi.ugm.ac.id/wp-content/uploads/sites/1439/03.017.00-MIGRASI-SCRATCH.pdf
https://ccrc.farmasi.ugm.ac.id/wp-content/uploads/sites/1439/03.017.00-MIGRASI-SCRATCH.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7084675/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7084675/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7084675/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7084675/
https://pubmed.ncbi.nlm.nih.gov/30585192/
https://pubmed.ncbi.nlm.nih.gov/30585192/
https://pubmed.ncbi.nlm.nih.gov/30585192/
https://pubmed.ncbi.nlm.nih.gov/30585192/
https://pubmed.ncbi.nlm.nih.gov/20462508/
https://pubmed.ncbi.nlm.nih.gov/20462508/
https://pubmed.ncbi.nlm.nih.gov/20462508/
https://pubmed.ncbi.nlm.nih.gov/20462508/
https://ojs.unud.ac.id/index.php/jfu/article/view/10808
https://ojs.unud.ac.id/index.php/jfu/article/view/10808
https://ojs.unud.ac.id/index.php/jfu/article/view/10808
https://ojs.unud.ac.id/index.php/jfu/article/view/10808
https://jurnal.ugm.ac.id/v3/JFPS/article/view/3580
https://jurnal.ugm.ac.id/v3/JFPS/article/view/3580
https://jurnal.ugm.ac.id/v3/JFPS/article/view/3580
https://jurnal.ugm.ac.id/v3/JFPS/article/view/3580
https://jurnal.ugm.ac.id/v3/JFPS/article/view/3580
https://jurnal.ugm.ac.id/v3/JFPS/article/view/3580
https://jurnal.unpad.ac.id/farmaka/article/view/10615
https://jurnal.unpad.ac.id/farmaka/article/view/10615
https://jurnal.unpad.ac.id/farmaka/article/view/10615
https://jurnal.unpad.ac.id/farmaka/article/view/10615
https://ppjp.ulm.ac.id/journal/index.php/pharmascience/article/view/8793/0
https://ppjp.ulm.ac.id/journal/index.php/pharmascience/article/view/8793/0
https://ppjp.ulm.ac.id/journal/index.php/pharmascience/article/view/8793/0
https://ppjp.ulm.ac.id/journal/index.php/pharmascience/article/view/8793/0
http://dx.doi.org/10.20527/jps.v7i2.8793
https://pubmed.ncbi.nlm.nih.gov/16510563/
https://pubmed.ncbi.nlm.nih.gov/16510563/
https://pubmed.ncbi.nlm.nih.gov/16510563/

27.

28.

ANIKA RIzKI / MEDISAINS - vOL. 21 NO. 2 (2023) 34-40

2006;66(5):2500-2505. doi:10.1158/0008-
5472.CAN-05-3636

Khiewkamrop P, Surangkul D, Srikummool M, et al.
Epigallocatechin gallate triggers apoptosis by
suppressing de novo lipogenesis in colorectal
carcinoma cells. FEBS Open Bio. 2022;12:937-
958. doi:10.1002/2211-5463.13391

Khan N, Afag F, A HM, . Apoptosis by dietary
factors : the suicide solution for delaying cancer
growth.  Carcinogenesis. 2007;28(2):233-239.
doi:10.1093/carcin/bgl243

40

29.

30.

Krupkova O, Sekiguchi M, Klasen J, et al.
Epigallocatechin 3-gallate suppresses interleukin-

1B-induced inflammatory responses in
intervertebral disc cells in vitro and reduces
radiculopathic pain in rats. Eur Cell Mater.

2014,28:372-386. doi:10.22203/eCM.v028a26
Kllickaya MM, Aynali G, Tuz M, Bagci O. Is There
A System 1 ¢ In fl ammatory Effect of
Cholesteatoma? Int Arch  Otorhinolaryngol.
2017;21(1):42-45. doi:10.1055/s-0036-1584363.


https://pubmed.ncbi.nlm.nih.gov/16510563/
https://pubmed.ncbi.nlm.nih.gov/16510563/
https://pubmed.ncbi.nlm.nih.gov/35243817/
https://pubmed.ncbi.nlm.nih.gov/35243817/
https://pubmed.ncbi.nlm.nih.gov/35243817/
https://pubmed.ncbi.nlm.nih.gov/35243817/
https://pubmed.ncbi.nlm.nih.gov/35243817/
https://pubmed.ncbi.nlm.nih.gov/17151090/
https://pubmed.ncbi.nlm.nih.gov/17151090/
https://pubmed.ncbi.nlm.nih.gov/17151090/
https://pubmed.ncbi.nlm.nih.gov/17151090/
https://pubmed.ncbi.nlm.nih.gov/25422948/
https://pubmed.ncbi.nlm.nih.gov/25422948/
https://pubmed.ncbi.nlm.nih.gov/25422948/
https://pubmed.ncbi.nlm.nih.gov/25422948/
https://pubmed.ncbi.nlm.nih.gov/25422948/
https://pubmed.ncbi.nlm.nih.gov/25422948/
https://pubmed.ncbi.nlm.nih.gov/28050207/
https://pubmed.ncbi.nlm.nih.gov/28050207/
https://pubmed.ncbi.nlm.nih.gov/28050207/
https://pubmed.ncbi.nlm.nih.gov/28050207/



