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Abstract

Inflammation is the body's natural immune response to infection or injury. If the inflammation continues, it will cause organ
function failure due to activating inflammatory mediators, including lipoxygenase (LOX). This study aimed to predict the
affinity of hydroxychromone and quercetin compounds found in T. indica leaves in inhibiting 5-LOX in silico and In vitro. In
silico prediction compares Autodock Tools-1.5.7 software with zileuton. In silico results were used to base In vitro
experiments using RAW 264.7 cells induced by lipopolysaccharide. A viability assay was carried out on RAW 264.7 cells
using the MTT method. Based on the binding energy and inhibition constant, hydroxychromone and quercetin compounds
showed a higher affinity for 5-LOX than zileuton. These results are in line with In vitro research, which shows that ethyl
acetate extract of T. indica leaves has a lower LOX activity value (6,763 + 0.819 mU/mL), which indicates that this extract has
potential as an inhibitor of 5-LOX enzyme activity. This extract contained hydroxychromone compounds based on LC-
MS/MS analysis from previous research. The viability test shows that a dose of 0-62.5 ppm is safe for RAW 264.7 cells with a
viability percentage above 80%. This study can be expanded to hunt for novel natural anti-inflammatory sources that inhibit
the 5-LOX enzyme's action.
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Introduction response that occurs continuously damages body tissue,
causing organ dysfunction (Hu and Ma 2018). Conventional
The prevalence of diseases involving inflammatory drugs that are often used to treat inflammation are non-

processes in the body in Indonesia is relatively high. steroidal anti-inflammatory drugs (NSAIDs). Although
According to Health Research and Development Agency these anti-inflammatory drugs can help treat many
(2019), the national prevalence of diabetes mellitus is 1.5%, inflammatory diseases, they have many adverse side effects.
hypertension is 8.36%, and joint disease is 7.3%. The world NSAIDs cause gastrointestinal bleeding, hypertension,
prevalence of diabetes in adults was 6.4% in 2010 and will stroke and kidney disorders (Wongrakpanich et al. 2018).

increase by 7.7% in 2030. This increase is higher in This occurs because the mechanism of action for most
developing countries than in developed countries (Adesoba ~ NSAIDs is based on inhibiting prostaglandin synthesis,
and Brown 2023). All chronic diseases begin with the where both types of cyclooxygenases (COX-1 and COX-2)

reaction of several inflammatory mediators within them. are blocked. The ideal NSAID is expected only to inhibit

Inflammation is the body's immune response to a COX-2 (inflammation) and not COX-1 (protection of the
microbial attack or physical trauma. Inflammation aims to gastric mucosa) and also inhibit lipoxygenase (leukotriene
eliminate attacking factors and restore the structure and formation) (Trevor and Katzung 2002; Wallace 2019).

physiological function of the body. The inflammatory Currently, a lot of research is being conducted to develop
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inflammation treatments that inhibit lipoxygenase (LOX)
activity to minimize the side effects of COX inhibition.

The LOX is a non-heme iron compound containing an
enzyme that catalyzes polyunsaturated fatty acid
dioxygenase. LOX converts arachidonic acid, which is a
component of membrane phospholipids, into inflammatory
mediators called leukotrienes (Abbas et al. 2019).
Leukotrienes are potent molecules. They are involved in
various disease states such as asthma, osteoporosis, cancer
and atherosclerosis (Perera et al. 2018). One of the isoforms
of LOX that is widely developed is 5-5-lipoxygenase (5-
LOX). By inhibiting LOX, neutrophil activation that induces
cysteinyl LTs does not occur, so vascular permeability
remains stable. This protects the gastric mucosa and prevents
ulceration (Hu and Ma 2018; Wallace 2019).

Natural compounds that provide a lot of
pharmacological activity are phenols, flavonoids and
triterpenoids. Flavonoid compounds such as campesterol,
quercetin, morin and myricetin were found to be 5-LOX
inhibitors and less active against 12-LOX (Laughton et al.
1991; Kim et al. 1998; Borbulevych et al. 2004). Prenylated
flavonoids such as artonin are the most potent 5-LOX
inhibitors with an 1Cs of 0.36-4.3 uM. A plant that has the
potential to be developed as an anti-inflammatory is
Tetracera indica (Christm. and Panz.) Merr because it
contains high phenolic and flavonoid compounds (Ladeska
et al. 2023). Scientifically, T. indica contains wogonin,
norwogonin, quercetin, tectocrisin, 5,7-dihydroxyflavone-
O- 8-sulfate, kaemferol, and quercetin (Abdullah et al.
2013; Hasan et al. 2017; Alhassan et al. 2019). In Malaysia,
empirically, the T. indica plant is used to treat fever, flu,
sinus symptoms, red skin, diarrhoea, insect bites and
diabetes (Hasan et al. 2017). In Indonesia, the people of
South Sumatra especially use T. indica bark, which is used
to treat kidney stones and gout, while the leaves are used to
treat hypercholesterolemia (Samitra and Rozi 2017;
Muharni et al. 2018).

Experimentally, the ethyl acetate fraction of T. indica
stems has the potential to inhibit the xanthin oxidase enzyme
with an 1Cso of 21.14 pg/mL, while the methanol extract has
an ICsp of 42.02 pg/mL (Abdullah et al. 2013). Meanwhile,
Hasan et al. (2017) reported wogonin, norwogonin, and
tectocrisin  from T. indica have the potential to be
antidiabetics (Hasan et al. 2017). T. indica shows inhibition
of the enzyme acetylcholinesterase to improve symptoms
associated with Alzheimer's In vitro (Rawa et al. 2019). T.
indica is also reported to have anti-HIV, antidiabetic,
antibacterial and anti-inflammatory activity (Ahmed et al.
2012; Lima et al. 2014; Ragesh et al. 2016; Hasan et al.
2017). Wogonin from T. indica is active as an antibacterial,
and this compound is also found in T. Indica fruit extracts
(Lima et al. 2014). Isolate 5,8-dihydroxy-7-methoxyflavone
from the stem bark of T. indica has potent antioxidant
activity with 1Csp 8.25 pg/mL (Hasan et al. 2017).

Research on anti-inflammatory activity through
inhibiting LOX activity from T. indica plants has yet to be

available. Based on the chemical content and
pharmacological effects of several previous studies, the
chemical content of T. indica plant is a candidate for anti-
inflammatory  compounds. This research  develops
inflammation treatment towards inhibiting LOX activity to
minimize the side effects of cyclooxygenase (COX)
inhibition. This is new research on the T. indica plant as an
anti-inflammatory in reducing leukotriene formation
through inhibiting LOX activity. The discovery of this
active anti-inflammatory compound has also never been
reported. Inhibition of the LOX pathway causes leukotrienes
not to be formed so that inflammation does not occur.
Before testing In vitro, the affinity of the compounds
contained in T. indica was predicted in silico using the
Autodock tool with zileuton as a comparison. Development
of In vitro testing methods using the RAW 264.7
macrophage cell model. Lipopolysaccharide induces cells
first to stimulate inflammation and release inflammatory
mediators such as LOX. This LOX formation pathway will
be inhibited by administering T. indica leaf extract.

Materials and Methods
Chemicals

The chemicals used during the study were of analytical
standard. Chloroform, methanol, n-hexane, ethyl acetate,
were obtained from Merck (Darmstadt, Germany), DMEM
HG, Phospat Buffer Saline (PBS), trypsin-EDTA, Pen-Strep
solution, zileuton (Solarbio Science and Technology,
Beijing), Fetal Bovine Serum (FBS) were obtained from
Biosera (South America), lipopolysaccharida from E. coli
0111(St. Louis, MO, USA), RAW cell 264.7 from BRIN
Serpong, quercetin, bovine serum albumin and MAK363-
1KT LOX assay Kit were purchased from Sigma Aldrich
(St. Louis, MO, USA).

Plant material

T. indica plants were obtained from the Tropical
Biopharmaceutical Study Center-LPPM Bogor Agricultural
Institute (IPB), Bogor, West Java. The species was
authenticated by the plant taxonomist of the Biology
Research Center, Indonesian National Research and
Innovation Institute, Cibinong, Indonesia, with collection
number B-689/V/D1.05.07/11/2021.

Preparation of extract

The extract was made using 6 kg of fresh T. indica leaves.
The leaves are sorted, washed with running water and dried.
The leaves were powdered and macerated using solvents
with increased polarity, namely n-hexane, ethyl acetate and
methanol. All extracts were evaporated using a rotary
evaporator (Eyela 05B-2100, China) at a temperature of
50°C and thickened over a water bath to obtain thick n-
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hexane extract, ethyl acetate extract and methanol extract.
However, the research on n-hexane extract (DI1) was not
continued due to its low phenol and flavonoid content
(Ladeska et al. 2022).

In silico assay

The database as research material refers to the Protein Data
Bank (PDB) https://www.rcsh.org/ and Pub-Chem
(https://PubChem.ncbi.nim.nih.gov), the software used is
Chimera
(https:/Awww.cgl.ucsf.edu/chimera/download.htmL), Biovia
Discovery  Studio  (https://discover.3ds.com/discovery-
studio-visualizer-dowmLoad). In silico assay was carried out
using Autodock Tools (http://autodock.scripps.edu), Vina
(https:/ivina.scripps.edu/download/), PyRx
(pyrx.sourceforge.io), and Pymol (pymol.org/edu). Docking
was carried out on flavonoids compounds contained in
T. indica plants based on LC-MS/MS data, namely quercetin
and hydroxy-3,4-hydroxybenzylidene-chromanone (Ladeska
et al. 2023). For comparison zileuton (Benzothiophene N-
hydroxyurea) ALOX5 inhibitors were used.

The crystallographic structure of the LOX protein was
selected by utilizing the UNIPROT database. This protein
has been validated experimentally and by text mining. The
UNIPROT database is integrated with the RCSB Protein
Data Bank database (https://www.rcsh.org) and the alpha
fold. Protein crystallography depicts human LOX bound to
X-ray diffraction NDGA (PDB: 6N2W) at 2.71 A
resolution. Ligand-protein docking was carried out using the
Autodock Tools program. The discovery studio visualizer
program (https://discover.3ds.com/discovery-studio-
visualizer-dowml oad/Biovia) was used to visualize
ligand and receptor interactions. The ligand structure
downloaded in PubChem is then entered into
Marvinsketch to prepare it to become an active 3D
shape. The search algorithm used is the Larmarckian
Genetic Algorithm (LGA) to create a stable conformation
between the ligand and the receptor's active site with 100x
docking. Optimization of test ligands is produced by
applying Marvinskecth, energy minimization, to find the
most stable position of the atoms in the test compound. The
results were analyzed by looking at the inhibition constant
value, RMSD value, and the free energy produced.

Cell viability assay

Cell viability tests were carried out to determine safe
concentrations for LOX activity tests. Cell toxicity tests were
performed using the MTT assay method on RAW 264.7 cells
(Zheng et al. 2017, with slight modifications). The condition
of the cells was observed, and the cells were harvested when
they reached 80% confluence. The culture medium was
gently removed, and then the cells were washed with PBS,
adding EDTA trypsin. Incubate in a 5% CO- incubator at
37°C for 3 min. To inactivate the trypsin, 5 mL of DMEM

medium was added. Cells were resuspended using a pipette
and transferred to a new sterile conical tube. Cells were
centrifuged at 1200 rpm for 5 min. The supernatant was
discarded, and 1 mL of culture medium was added to the
remaining pellet. Cells were counted using a haemocytometer
and trypan blue to determine the number of cells available in
1 mL of media. Cells are diluted with culture medium until
the desired number of cells is reached. Transfer the cells to a
96-well plate with a volume of 100 uL per well. Cells were
incubated in a 5% CO; incubator at 37°C overnight.

Test sample preparation involved weighing 10 mg of
the sample (DI2 and DI3) and adding DMSO to get 50,000
pg/mL  for the sample stock concentration. Sample
concentrations of 1000, 250, 125, 62.5, 31.25 and 15.625
pg/mL were created. Each sample was carried out in
triplicate. The culture medium in the wells was disposed of
after 24 h. Place 100 pL of diluted samples containing
culture media into each well (each concentration is prepared
in triplicate), and place just the culture medium in the wells
designated for control cells. Following another 24-h
incubation period, the cells were documented. After 24 h,
the medium was again discarded, and the cells were washed
using PBS. MTT reagent, which had been diluted with 100
pL of the medium, was added to the wells; then the cells
were incubated again in the incubator for 4 h. After 4 h,
adding 100 pL of 10% SDS, wrap the plate with aluminium
foil and incubate while shaking in an incubator at room
temperature overnight. After overnight, the plate was read
for absorption using an ELISA Reader at a maximum
wavelength of 573 nm (Wu et al. 2016; Soonthornsit et al.
2017; Muniandy et al. 2018).

Abs sample — Abs blank
Abs control — Abs blemkx

Viability cell (%4) =
Determination protein concentration

Protein concentration was determined using the Bovine
Serum Albumin method (BSA). Standard series (0.8, 0.6,
0.4, 0.2, 0 mg/mL with distilled water) were prepared from
1 mg/mL BSA stock solution. Absorbance of standards was
measured using a spectrophotometer (Shimadzu UV 1900,
Japan) with A= 280 nm. Protein concentration from the line
equation obtained were calculated ranging between 1-10
pg/pl. Dilute the sample if needed using LOX Assay
Buffer (Esfahlan et al. 2019; Bulletin LOX Kit 2021).

Standard curve preparation of LOX assay

Oxidized Probe LOX standard curve was made with 0, 2, 6,
8, and 10 pmol/well concentration series. Stock solution
(1 M Oxidized Probe) was prepared by diluting 100
UM aliquots 100-fold with DMSO and read using plate
reader ready at AEx=500 nm/AEm=536 nm (Thermo
scientific, Variouskan flash, Finland) (Bulletin LOX Kit
2021). Then Immediately started recording fluorescence
(RFU) at 10 and 40 min.
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LOX assay standard curve

A LOX standard curve was prepared by preparing 1 pM
oxidized Probe Premix by diluting a 100 uM oxidized probe
standard aliquot with DMSO. Then pipette 10; 8; 6; 4; 2; 0
puL/well add to LOX Assay buffer to 100 pL to obtain a
concentration of 10; 8; 6; 4; 2; 0 pmol/well. Absorbance
was measured with a spectrofluorometer (RFU) with T1
(10 min) and T2 (40 min) at room temperature. From
the 10-min LOX standard curve, the regression equation
y = 4.913x-2.617 with R? = 0.9812 and the 40-min LOX
standard curve y = 3.927x-1.618 with R? = 0.9882.

LOX activity assay

The LOX activity inhibition test was conducted using RAW
264.7 macrophage cells induced by inflammation with
lipopolysaccharide (LPS). RAW 264.7 cells were taken
from the liquid nitrogen tank and thawed in an ultrasonic
cleaner at 37°C for 2 min. Cells were supplemented with
DMEM HG 10% FBS and 1% penicillin-streptomycin, then
centrifuged for 5 min at 1600 rpm. Cells were harvested
after reaching 80-90% confluent. Cells were counted using a
haemocytometer and trypan blue to determine the number
of cells available in 1 mL of media.

The LOX activity assay was carried out based on the
procedure stated in the Lipoxygenase Activity Assay Kit
with (Catalogue number MAK363, Sigma-Aldrich, USA).
LOX activity testing was divided into six groups, namely
extract group (RM2 and RM3), positive control (quercetin
and zileuton), normal group, and negative group. Cells were
seeded at density of 4x10° RAW per well added with 200
pL of 25 pg/mL test solution, incubated for 2 h. Then 200
ML LPS was added to each well and incubated at 37°C in a
moisture-saturated atmosphere containing 5% CO; for 24 h.
Then 100 pL LOX Lysis buffer was added and kept on ice
for 10 min. Cells (4x10° cells) were homogenized with 100
pL of ice-cold LOX Lysis Buffer and kept on ice for 10
min. Centrifuged this homogenate at 10,000 x g for 15 min
at 4°C and collected the supernatant. Then prepared three
wells for each sample and labelled with sample background
control (BC), sample (S) and sample plus inhibitor (SI).
Then added 1 pL sample into each of the three wells. For SI
wells, added 70 pL SI mix, 27 L LOX assay buffer, and 2
pL of LOX inhibitor in addition to the sample. For S wells,
added 70 pL S mix and 29 pL LOX assay buffer in addition
to the sample, while for BC wells, added 70 pL BC mix and
29 PL LOX assay buffer in addition to the sample.
Immediately started recording fluorescence (RFU) at
Aex=500 nm/Aem=536 nm (Thermo scientific, Variouskan
flash, microplate reader, Finland). The LOX activity was
calculated using the following equations:

AM ¥ DF
AM ® WV

Lox activity in sample (mU,/mL) =

Specific LOX activity in sample is the difference between

activity in sample was detected and activity in sample plus
inhibitor was detected. Where AM is change in amount of
oxidized probe between time T1 and T2, DF is dilution
factor of sample, V is sample protein content added to well
(mg) and AT is T2-T1 (min).

Data analysis

The results were shown as mean (n=3) + SD. The LOX
activity was statistically analyzed by using the one-way
ANOVA test with 95% confidence (o = 0.05) by SPSS
version 26. Tukey test was applied to observe a significant
difference among the treatments.

Results
Leaf extractions

The results of extraction of T. indica leaves showed that
yield of ethyl acetate extract (DI2) from T. indica leaves
was 1.862%, and methanol extract (DI3) was 3.17%. The
research on hexane extract was not done due to its low
phenol and flavonoid content.

In silico assay

The results of native ligand validation of the ALOXS5 protein,
namely on grids 40, 50 and 60, respectively, the Root Mean
Square Deviation (RMSD) values are 2.1 A, 1.85 A and 1.98
A. A small RMSD value in docking validation showed that
the native ligand can pose and interact optimally and produce
significant biological effects. The ALOXS5 protein was then
docked with three compounds, namely quercetin,
hydroxychromone and zileuton. It was found that in the
ALOXS5 protein, the compounds effective in causing
biological effects were hydroxychromone, quercetin and
zileuton, respectively (Table 1). The active sites of ALOX5
included PHE359, HIS432, TRP599, and ARG596. The
results of 2D and 3D visualization of molecular docking and
ligand interactions with the target protein ALOX5 (6N2W)
are presented in (Fig. 1-3). The active site was determined
from the intersection of amino acid residues in the three
compounds docked to the target protein (Table 2).

Viability assay

The viability test showed that a dose of 0-62.5 ppm is safe
for RAW 264.7 cells with a viability percentage above 80%,

Table 1: Docking results of T. indica flavonoid compounds
against ALOX5

Compounds ALOX5
Binding energy (kcal/mol)  Inhibition
constant (UM)
Zileuton -5.93 44.95
Hydroxychromone  -7.48 3.30
Quercetin -6.38 21.13
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Table 2: Result of amino acid residues

Protein Compounds Amino acid residue
ALOX5 Quercetin PHE359, GLN363, THR364, HIS432, TRP599, ALA603, ARG596, HIS600
Hydroxychromone PHE359, GLN363, H1S432, LEU368, HIS367, ARG596
Zileuton PHE359, HIS360, THR364, HIS432, TRP599, ALAG03, VAL604, ARG596, HIS600
A
i3
W
LEV 3
B368
A B
0% §,‘§3 Fig. 2: Complex binding of ALOX5 with zileuton. The complete
structure of ALOX5 with zileuton (A) and interaction of ALOX5
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— st — Fig. 4: Percent cell viability RAW 264.7 against DI2 (ethyl
—f. acetate extract) and DI3 (methanol extract) of leave T. indica.

Fig. 1: The 2D molecular docking visualization results and
ligand interactions with the target protein ALOX5 (6N2W), A.
Hydroxychromone, B. Zileuton, C. Quercetin

while doses of 125, 250 and 1000 ppm produced a viability
below 80%. From a linear equation y = -10.168x+93.806,
the maximum dose produced a viability percentage above
80%. The value 80 was entered as y to obtain an antilog x
value of 22.803 ppm. This dose was the maximum. DM3
was not toxic to RAW 264.7 cells because its viability
reached 100% (Fig. 4).

Data represent mean + SD (n=3). The graph shows that the
average viability is above 80%, indicating that the extract is not
toxic to RAW cells.

Determination of protein concentration and

Before the LOX activity test, the sample's protein
concentration was measured to find that LOX enzyme
activity is particular for the unit weight of the protein. The
linear regression equation obtained from the protein
standard curve was y = 0.5649x — 0.0003, R?= 0.9996. The
measured protein concentrations in the ethyl acetate (DI2)
and methanol extracts (DI3) of T. indica leaves were 1.553
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Lox specific activity (mU/mL)

DI2 DI3 K(-) Quercetin Normal Zileuton
Treatments

Fig. 5: Specific LOX activity of ethyl acetate (DI2) and methanol
(DI3) extracts of T. indica leaves, negative control group K(-),
normal group and positive controls quercetin and zileuton. Data
are presented as mean + SD. One-way ANOVA testing was
followed by Tukey's test (P < 0.05). Different letters indicate
significant differences (P < 0.05)

and 3.770 pg/uL.
LOX activity assay

The LOX enzyme activity test was carried out on ethyl
acetate extract (D12) and methanol extract of T. indica leaves
(DI3). Quercetin from natural ingredients and zileuton as a 5-
LOX inhibitor were used as positive controls. From the
average specific LOX activity results, the methanol extract of
T. indica leaves was not significantly different from the
positive controls of quercetin and zileuton. However, it was
significantly (P<0.05) different from the negative control.
Ethyl acetate extract of T. indica leaves had smaller specific
LOX activity than DI3, quercetin and zileuton, significantly
differing from negative and normal controls (Fig. 5).

Discussion

In silico and In vitro assay of T. indica leaf extract on anti-
inflammatory effects are reported in this study for the first
time. According to previous research, ethyl acetate (DI2) and
methanol extracts (DI3) of T. indica twigs contain phenolic
and flavonoid compounds (Ladeska et al. 2022). This
compound is essential for pharmacological effects, especially
antioxidant and anti-inflammatory (Zeb 2020). Based on
previous research, LC-MS/MS qualitative analysis of ethyl
acetate and methanol extract of T. indica leaves contained
quercetin and 5,7-dihydroxy 3-4 hydroxylbenzyl chromone
compounds. This compound is also found in T. macrophylla,
which comes also from the genus T. indica. This compound
is found in the ethyl acetate extract of T. macrophylla twigs,
which provides an antioxidant effect comparable to quercetin
(Ladeska et al. 2023). The potent antioxidant effect also
provides good anti-inflammatory activity.

Docking simulations were carried out for the two
compounds above in silico with the positive control zileuton
(Wu et al. 2019; Dwita et al. 2021). Zileuton has been

demonstrated to be an anti-inflammatory agent due to its
well-known ability to inhibit 5-LOX. Zileuton is the only 5-
LOX inhibitor marketed as a treatment for asthma, and is
often utilized as a selective tool to evaluate the role of 5-
LOX and leukotrienes (Wu et al. 2019). The lowest energy
score and smallest inhibition constant required for ligand
interaction with the protein is the best conformation. The
first stage was protein preparation by downloading the
structure of the LOX target protein (PDB code: 6N2W) and
preparing it to use autodocktools. The autodocktools
program adds charges to ligands and receptors (removing
water molecules and adding polar hydrogen), performs
docking and determines grid boxes. Grid box dimensions
were 40x50x60 for X, y and z.

In silico assay were carried out at this research stage to
see the potential activity and interaction between the ligand
molecule (native ligand) and the receptor (Meng et al. 2011)
This research aims to predict compounds with anti-
inflammatory properties with a strong affinity for ALOX5.
This test was also carried out on the comparison drug
zileuton as a LOX inhibitor. The ALOXS5 protein has a
native ligand so that the size of the active site can be
revalidated, whereas ALOX5 has a relatively large active
site. Revalidation was performed to determine whether the
molecular docking system was close to the ligand
conformation resulting from crystallography (Atmajani et
al. 2019). The validation aims to guarantee the reliability of
the native ligand docking approach as a docking reference.
This validation is carried out by re-attaching the native
ligand to the original protein that has been prepared. The
method is said to be valid if it has a Root Mean Square
Deviation (RMSD) value < 2 A (Henever et al. 2009). On
validation, the grid box is set using AutoDock Tools, where
the grid box is the space interaction of the ligand with the
amino acid residues of the target protein. Based on the
validation process, a valid docking method was obtained
where the RMSD value was small (1.85 A) in order for
proteins to undergo molecular docking under the same
conditions as validation.

Flavonoid bioactive compounds that bind to proteins
can be used as positive controls for validation using
advanced molecular dynamics simulations. From the
molecular docking results, it can be concluded that
hydroxychromone had the highest potential to produce
biological ~ effects on  the ALOX5  protein.
Hydroxychromone indicated the lowest energy score and
the smallest inhibition constant, so it has the highest
inhibitory effect on the LOX activity (Table 1).

The RAW 264.7 cell viability test by administering
DI2 and DI3 extracts showed a decrease in the humber of
live cells as the dose increased (Fig. 5). The maximum dose
that is safe and can be used in LOX studies is 22,803 ppm.
But in this study, we refer to the procedure stated in the
MAX363 Kit where the dose used is much smaller than the
safe dose above. LOX enzyme metabolizes arachidonic acid
and produces leukotrine, which is inflammatory mediators
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(Wisastra and Dekker 2014). The activity of this enzyme
needs to be inhibited so that inflammation does not last long.
The ethyl acetate extract (DI2) can inhibit LOX enzyme
activity through oxidation of the LOX probe. In testing LOX
activity using the Max 363 kit, the LOX enzyme will convert
the LOX substrate into an intermediate, reacting with the
LOX assay probe to produce a fluorescent product. The
increase in fluorescence signal is directly proportional to
LOX activity (MAK363). LOX inhibitors ultimately inhibit
LOX activity, expressed as specific LOX activity in samples.
As a comparison for LOX activity, zileuton and quercetin
were used. Zileuton has been established as an inhibitor of 5-
LOX (Wu et al. 2019; Dwita et al. 2021). Quercetin belongs
to the group of natural catecholic compounds and is known
as a potent, competitive inhibitor of LOX (Borbulevych et al.
2004). The LOX inhibitory activity of DI2 extract can be
related to the content of hydrochromone compounds detected
via LC-MS/MS. In silico, this compound has the lowest
energy score and the smallest inhibition constant, so it has
the highest inhibitory effect on LOX activity.

Conclusion

From the results of this research, it can be concluded that
ethyl acetate extract of T. indica leaves has the potential to
inhibit LOX activity in RAW 264.7 cells induced by
lipopolysaccharide. This inhibitory activity is by the
predictions of In silico tests that the hydroxychromone
compound contained in the ethyl acetate extract plays a role
in inhibiting this activity. Hydroxychromone has the lowest
energy score and the smallest inhibition constant, so it has
the highest inhibitory effect on LOX activity.
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