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ABSTRACT

Objective: Extract of pidada merah (Sonneratia caseolaris) leaves has very strong antioxidant activity and has potential as anti-aging. This study
aimed to determine the anti-collagenase activity in silico and in vitro. Molecular docking includes exploring proteins or nucleotides, modeling 3D
structures, and calculating bond energies. Collagenases are enzymes that can hydrolyze native collagen into fragment collagen peptides.

Methods: Investigation of in silico docking activity for collagenase receptors (966C). We performed metabolomics analysis through HR-LCMS on the
extract pidada merah. To explore the use value of anti-collagenase, we analyzed the molecular docking of metabolites profiling pidada merah. In
vitro study used a collagenase assay Kit.

Results: Metabolite profiling on the HR-LCMS from Pidada Merah extract are A (AL_8810), B (NP_001596), C (NP_018716) and D (NP_021797). The
anti-collagenase test showed the IC50 value = 26.74+0.40 ppm, which is the very strong category. NP_018716 has the lowest binding energy value
with the target protein, which is -6.0, and binds to THR241 (2.24A) and SER239 (3.35A) and is the best compound according to calculations.

Conclusion: The results of this study indicate that the Extract Pidada merah has the Potential to be developed as a new drug for antiaging.
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INTRODUCTION

The use of Indonesian medicinal plants for the treatment of a disease
is only based on empirical experience passed on from generation to
generation without supporting data that meets the requirements. To
be accepted in modern medicine, several conditions must be met,
especially the active substance, efficacy, and safety level [1]. Pidada
Merah (Sonneratia caseolaris) is a woody mangrove species that is
widely distributed in tropical coastal areas [1]. Extracts from various
parts of the mangrove trees such as Sonneratia caseolaris, Sonneratia
avatar, Sonneratia apetala, Sonneratia alba Compounds with
antioxidant, antiobesity, antibacterial, and antidiabetic [2-4]. This
plant is very easy to find in coastal and estuarine areas where other
plants are difficult to grow [2]. Several studies reported that almost
all parts of the plant have pharmacological properties, including
antidiabetic [3], antioxidant [4], antiseptic, analgesic [5], anti-
inflammatory [6], and antimicrobial [7, 8].

The biochemical processes catalyzed by enzymes, providing useful
molecular insights for the biochemistry of organisms at any given
time, are known as metabolites. Metabolism produces primary
metabolites that affect plant growth and development, and
secondary metabolites can help plants withstand environmental
stresses [8]. In Addition, metabolomics technology is widely used in
the evaluation of plant quality [9-11]. Pidada merah contains
secondary metabolites such as alkaloids, terpenoids, flavonoid
phenols, and steroids [12-15]. Traditional use for use of traditional
medicine has been carried out. Antioxidant activity Pidada merah
which grows in East Kalimantan is one of the sources of anti-aging
compounds that have not been widely disclosed [16]. Sonneratia
caseolaris is used as a traditional cosmetic product by the Dayak and
Banjar tribes (Indigenous People on the island of Borneo, Indonesia)
which is called "Pupur Dingin". It contains some herbal medicines
for skin care, but unfortunately, scientific evidence about it has not
been known yet. Based on that circumstance, the study aims to
investigate the potential antiaging medicine from Sonneratia
caseolaris leaves.

MATERIALS AND METHODS
Plant materials and sample preparation

Pidada merah (Sonneratia caseolaris) leaves were collected from
Sanga-sanga, Kutai Kartanegara, East Borneo, Indonesia induring
Januari 2022. It is identified in Departement Biology, Faculty of Math
and Natural Science, Universitas Mulawarman, Indonesia. The leaves
were cleaned, separated, and then dried. After that, it is ground into
a fine powder. The sample was sieved to obtain a uniform particle
size, then stored in an air-tight container until further analysis.

Extraction

As many as 100 grams of powdered Sonneratia caseolaris leaves
were put in a maceration container and added the ethanol 95% until
the simplicia was submerged. Put aside it for 24 h and stir
occasionally. The simplicia filtered and separated from the dregs.
Furthermore, the dregs were macerated again using a new ethanol
filter. It was conducted for three consecutive days. The ethanol 95%
extract of Sonneratia caseolaris leaves was concentrated by a rotary
evaporator.

Physicochemical examination

Physicochemical examination of the extract was identified using the
High-Resolution Liquid Chromatograph Mass Spectrophotometer
(HR-LCMS).

Collagenase test

Add 2 pl (25, 50, and 100 ppm) of sample extract into desired
well(s) in 96 well plates and adjust the volume to 100 ul with
collagenase Assay Buffer. For control, add 10 pl of provided
collagenase (0.35U/ml). For inhibitor Control, add 10 ul of provided
collagenase (0.35U/ml) and 2 pl of inhibitor (1.10 Phenanthroline)
into desired well (s). Adjust the volume of ncontrol and inhibitor
control wells to 100 pl with Collagenase Assay Buffer. For Reagent
background control, add 100 pl of collagenase Assay Buffer.
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Dissolve the test inhibitor to 100 x Final test concentration in an
appropriate solvent to test collagenase inhibitors. Add 2 pl of test
inhibitor and 10 ul of collagenase (0.35U/ml) into the test inhibitor
well(s). Prepare a parallel well as Enzim Control (EZ) by adding 10
ul provided collagenase. Adjust the volume of the test inhibitor and
Enzyme control well to 100 ul with collagenase Assay Buffer.
Incubate at room temperature for 10 min. For each reaction, prepare
100 pl of Reaction Mix, containing 40 pl of collagenase substrate
(FALGPA), ad 60 pl of collagenase assay buffer. Immediately
measure in kinetic mode the absorbance (A) at 345 nm in a
microplate reader at 37 °C for 5-15 min. Low-activity samples can be
measured for 1-3 h.

Yeanticoll _ (Abs sample- Abs control) 100%
banticollagenase = (Abs sample) X o

In silico validation

Collagenase (966C) is associated with antiaging received from the
protein database, used to create the 3-D crystal structure of the
protein. Protein databases are three-dimensional structural data
repositories for biological substances. The active site or receptor
binding is determined using an online server. They are visual
datasets that show the different molecules that make up their
structure and a diagram of how those molecules are connected. The
primary ID of the protein database from the protein structure was
input into the home search box. The protein preparation wizard is
used to create complex protein structures. Hydrogen ions are added
automatically while the design is minimized and refined. All ligands
were prepared for docking studies using Autodock Vina. Tautomer
development and optimization for each ligand [17]. The force field
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calculates the partial atomic charge.
Molecular docking

The extra precision option (XP) links inflexible protein structures
with elastic ligands. Created 100 poses for each docking calculation.
To determine the potential non-polarity of the protein and ligand
elements, the Van Der Waals (VDW) bonds were adjusted to 1.0 with
a net atomic charge cut-off of 0.25 sub-units. In contrast, other
elements, such as Van der Waals (VDW) bonds, are not adjusted.
Glide docking with a cluster-based conventional method to find the
best ligand binding region in a particular receptor lattice plane. The
ligand with the lowest score had the strongest binding affinity for
the enzyme [18, 19]. Molecular docking studies were performed for
the collagenase target protein (966C) using the Autodock Vina
software. The best-docked conformation determined by vina scoring
was employed for the visual analysis [20]. Pose View, a program
available through Protein PDB, was used to infer the intermolecular
interactions of the protein-ligand combination.

RESULTS

Results show the new structure content, namely A (Formula:
C24H31F04, Molecular Weight: 424.21, RT [min]: 20.046, Area (Max.):
17589246.47, mz Cloud Best Match: 89.6 is AL 8810); B (Formula:
C16H3004, Molecular Weight: 308.19, RT [min]: 19.85, Area (Max.):
16939416.67, mz Cloud Best Match: 93.7 is NP_001596); C
(Formula: C11H2004, Molecular Weight: 216.13, RT [min]: 12.18, Area
(Max.): 14706854.10, mz Cloud Best Match: 84.9 is NP_018716); D
(Formula: C12H2203, Molecular Weight: 214.16, RT [min]: 13.32, Area
(Max.): 20043113.85, mz Cloud Best Match: 71.1 is NP_021797).

I

Fig. 1: Structure A (AL_8810), B (NP_001596), C (NP_018716) and D (NP_021797)

Table 1: The docking score, number of H-bonds, interacting residues, and bond length of the selected compounds to collagenase (966C)

Collagenase (966C)
Ligan Docking score Number of H-bonds Interacting residues Bond Length (A)
Native -9.6 6 VAL215 5.33
ASN180 3.05
LEU181 1.96
ALA182 5.24
GLU219 2.74
HIS228 1.88
2.42
2.37
2.07
AL_8810 -5.8 5 HIS228 5.08
ALA182 3.61
GLU219 2.84
LEU181 3.21
HIS218 5.12
5.29
3.59
NP_001596 -5.7 2 THR241 2.25
SER239 3.33
NP_018716 -6.0 2 THR241 2.24
SER239 3.35
NP_021797 -5.8 2 TYR240 2.84
HIS228 2.60

International Conference on Contemporary Science and Clinical Pharmacy, 2022 |35



E.S. Syamsul et al.
Int ] App Pharm, Vol 15, Special Issue 1, 2023, 34-38

His
A2
ALK
LEY
L Alg1

Gl
219

s

wag

Interactinns
G Corrmitions ydcagen o) R
Halogen (Funene) [ e
AL_8810
THR
A4
SER
w239
q
b
-
0
Tnterartions
Correrrd il Hploges Bl
NP_001596
THR SER
Ai241 Ai239
5~
= ™o
Interactions
Conventional Hydragen Bond
NP_018716
i
~
TYR
A:240
HIS
A228
Interactions
Corwentional Hydrogen Band
NP_021797

Fig. 2: Molecular docking of collagenase (966C) with AL_8810, NP_001596), NP_018716 and NP_021797
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Fig. 3: Collagenase inhibitory activity of Pidada merah extract, fluoresence was measure in Kinetic mode, the absorbance (A) at 345 nm in
a microplate reader. The data are representative of three concentration, ¥*P<0,05 when compare with control
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DISCUSSION

Fig. 1 showed that metabolite profiling on the HR-LCMS from Pidada
merah extract are A (AL_8810), B (NP_001596), C (NP_018716) and
D (NP_021797) and table 1. Molecular docking was used to simulate
the potential binding mechanism of phytochemicals from Sonneratia
caseolaris to a protein associated with aging. Collagenase (966C)
have their three-dimensional structures taken from the RCSB
protein data bank. The data was then cleaned up by removing any
co-crystallized ligand and crystallographic water.

To propose a molecular-level explanation of Collagenase inhibition
enzymes by the best inhibitors (docking scores is-6.0). NP_018716
principally attributed to the hydrogen bond interactions related to
the residues THR241 and SER239. A molecular docking study was
conducted to assume the model where the protein and ligand were
considered rigid and flexible during the docking procedure [21].
Unfortunately, the sameness in the estimate shown in table 1. The
reason there why there is a limitation of the docking model for how
the compounds could arrive at the active site.

The molecular docking showed in fig. 2. Collagenase (966C) with
AL_8810, NP_001596), NP_018716, and NP_021797. The protein
showed as surface representation. The ligand showed as a stick
representation. Aging is a natural process affecting various body
organs. The binding validation of the native ligands is needed to find
the 3D conformation of the natural ligand to the receptor protein by
taking into account the coordinates of the center of mass of the
structure and the grid box arrangement of the binding site pocket in
units of (angstroms) or a number of points.

It is often shown by Reactive Oxygen Species (ROS) build-up in cells
[22]. In a normal situation, ROS holds a vital role in various
biological processes, such as immune response, but radical
homeostasis is impaired through various stimulus. Increased
cytoplasmic ROS can induce the synthesis related to the degradation
of the extracellular matrix, causing tissue structural diminishment
that manifests as the formation of wrinkles and sagging elasticity
[22]. The antioxidant phytochemical compound helps decrease ROS-
induced skin damage. Not only relieves oxidative stress, but it also
decreased collagen-degrading enzyme activity [23].

The collagenase inhibitory effect was carried out using the assay,
and the results are shown in fig. 3. The test extract inhibited
collagenase in a dose-dependent manner. Regarding anti-
collagenase activity, extract concentation 25 ppm (collagenase
inhibitory activity 49.91+3.51%), 50 ppm (72.67+0.67%), 100 ppm
(78.61+0.69%), 1Cs0 26.74+0.40 ppm. The data are representative of
three concentration, *P<0,05; when compare with control, it has
higher anti-collagenase activity. This study indicates that the extract
of pidada merah leaves the potential for anti-collagenase activity.
Free radicals can also speed up the aging process. Physical and
physiological changes are a feature of the aging process. Wrinkles
can characterize physical changes, reduced skin elasticity, uneven
pigmentation, brown spots, sagging, and a rough appearance [24]. In
the in vitro study, the combination of fruits extract showed a higher
antioxidant activity which was comparable with the positive
standard (ascorbic acid, butylated hydroxyanisole, and Trolox). The
data also showed a dose-dependent inhibition of collagenase. In the
in vivo study, treatment with 2% formulated cream for 56 d
significantly reduced the percentage of wrinkle depth, length, and
area with 11.5,10.07, and 29.55, respectively [25].

UV radiation increases MMP levels in the skin, accelerating the
photoaging process [26]. Collagenase is the enzyme responsible for
the degradation of Matrix collagen. There are three types of
collagenases in humans, MMP (Matrixmetallo protease)1l, MMP-8,
and MMP-13 [27, 28]. This study proves that pidada merah leaf
extract has the potential as an anti-aging treatment through its anti-
collagenase activity.

CONCLUSION

In this study, the extract of pidada merah leaves showed inhibitory
activity for antiaging. In terms of collagenase inhibitory activity
assay, extract of pidada merah leaves had a lower value of IC50
(26.74+0.40 ppm). It has higher anti-collagenase activity.
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NP_018716 has the lowest binding energy value with the target
protein, which is-6.0 and binds to THR241(2.24A) and SER239
(3.35A). This study indicates that the extract of pidada merah leaves
the potential for an antiaging treatment through anti-collagenase
activity.
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