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Abstract

Osteoarthritis (OA) is a prevalent global health issue, with its incidence increasing steadily due to aging populations and
unhealthy lifestyles. This study explored the potential of MOmordica charantia L, a plant known for its potent
antioxidant, anti-inflammatory, and anti-degenerative properties, as a therapeutic agent for osteoarthritis. An in-silico
analysis was conducted to investigate the phylogeny, antigenicity, and structural insights of a Disintegrin and
Metalloproteinase with ThromboSpondin motifs 5 (ADAMTS-5), a key enzyme involved in OA progression and the binding
potential of Momordica charantia L on ADAMTS-5. Techniques in structural bioinformatics and theoretical
chemistry were used to discover novel inhibitors of ADAMTS-5 by utilizing molecular docking and molecular mechanics
generalized Born surface area (MM-GBSA). This novel technique facilitated the discovery of new molecules that hold
potential as inhibitors of ADAMTS-5, thereby providing an alternative avenue for osteoarthritis treatment. Given the
pressing need for safe and effective OA treatments, this study offers a promising therapeutic approach and highlights the
importance of further research.
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1. Introduction

Osteoarthritis (OA) is a disabling, progressive, and
painful joint disease that ranks prominently among global
public health priorities (Chow & Chin, 2020). It is one of
the most common diseases that affect millions of people
globally, with older people above fifty years being the
most affected (Pegreffi et al., 2023). OA is defined as
wearing joint cartilage and subchondral bone, causing
intense pain, stiffness, and reduced motion and flexibility,
significantly affecting daily functioning and quality of life
(Gréssel et al., 2021). The global rates of OA have been
rising steadily due to increased lifespans and a higher
prevalence of risky dieting and non-physical activities
(Scheuing et al., 2023). Despite negatively impacting
millions worldwide, OA is a burden due to treatment costs
and lost productivity (Fang & Zhao, 2021; Liu et al.,
2024). The pathogenesis of OA involves several biological
processes related to the disease that may occur in parallel
or sequentially. Since aggrecan is an important cartilage
structural protein, degraded aggrecan is likely to impact
the stability of joints. Other alterations in the properties of
aggrecan are important in understanding OA through the
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accelerated breakdown of the cartilage matrix (Peng et al.,

2021).
One more enzyme, identified as ADAMTS-5 (A
disintegrin-like and metalloproteinase with

thrombospondin motifs-5), participates in the aggrecan
breakdown within the cartilage. This enzyme is recognized
as the most potent aggrecanase affecting human cartilage.
Notably, ADAMTS-5 is primarily linked with the
deterioration of the N-terminal IGD segment of aggrecan,
as documented by Santamaria and de Groot in 2020, also
Kemberi et al in 2023. This cleavage produces aggrecan
residuals, which are more susceptible to other proteases,
and this enhances the release of aggrecan and the
weakening of the extracellular matrix, ultimately
contributing to the development of OA (Yamamoto et al.,
2021; Li et al., 2022). The breakdown of aggrecan and
other extracellular matrix (ECM) proteins has a notable
effect on the chondrocyte signaling cascade and various
metabolic processes within cartilage. This process alters
the production of ECM proteins and diminishes the
creation of anabolic signals typically responsible for
maintaining healthy cartilage, as evidenced by (Chery et
al.,2020; Peng et al., 2021). The degradation of aggrecan
and other ECM proteins can lead to changes in the
signaling cascade of chondrocytes and metabolic
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processes, ultimately affecting the maintenance and repair
of cartilage. This has implications for cartilage's overall
health and function, particularly in conditions such as
osteoarthritis (Peng et al., 2021). These changes also affect
the mechanical properties of cartilage and weaken them,
thereby making them more vulnerable to mechanical stress
and other related factors that contribute to cartilage
degeneration. It has been shown that aggrecan degradation
is one of the key factors in the pathogenesis of OA, which
directly affects joint tissue remodeling and breakdown of
the extracellular matrix and contributes to increased
production of inflammatory cytokines in chondrocytes of
osteoarthritic joints (Liu et al., 2022).

The approach targeting ADAMTS-5 is a potential
solution for formulating a new class of DMOADs (Oo et
al.,2021; Kim et al., 2022; Lin et al., 2023). Currently, no
approved DMOAD:s are available in the market, but few
inhibitors specifically targeting ADAMTS-5 have given
promising outcomes, reducing aggrecan breakdown and
delaying OA progression in different animal models
(Brebion et al., 2021; Latourte & Richette, 2022). Hence,
the attempt at targeting ADAMTS-5 presents a potential
way to treat OA; the design of effective ADAMTS-5
inhibitors appears as a major advancement toward forming
DMOAD:s for this painful disease.

Bitter gourd is a monoecious plant called 'Momordica
charantia L' and falls under the family Cucurbitaceae,
which has proven to have enormous nutritive and
medicinal importance (Wagas Mazhar et al., 2024).
Previous works have also demonstrated that Momordica
charantia L possesses strong antioxidant activity, anti-
inflammatory ability, anticancer propensity, and anti-
degenerative effect, suggesting it might be used to cure
OA (Shal et al., 2018). Experimental research has also
shown promising results on different models of why the
compound could slow cartilage degeneration and reduce
the inflammation seen in OA.

Momordica charantia contains a diverse array of active
ingredients, including alkaloids, flavonoids, terpenoids,
and phenolic compounds, which have been identified as
potential therapeutic agents (de Oliveira et al., 2018;
Gayathry & John, 2022). These compounds exhibit anti-
inflammatory and antioxidant properties, suggesting that
their mechanisms of action involve the modulation of
signaling pathways related to oxidative stress and
inflammation. Given the increasing prevalence of OA and
its substantial economic burden, identifying novel
therapeutic avenues for safe and effective treatments is
paramount (Cai et al., 2021).

This study contributes a novel dimension to the existing
knowledge of OA biology by providing a comparative
analysis of ADAMTS-5. Through in-silico analysis, the
phylogeny, antigenicity, and structural insights of
ADAMTS-5 were explored, offering valuable insights into
the molecular characterization of this enzyme.
Furthermore, the binding potential of Momordica
charantia L on ADAMTS-5 was investigated using a
computational approach. This investigation explores the
potential of natural products, such as Momordica
charantia L, in inhibiting ADAMTS-5 activity and
reducing inflammation, offering a valuable avenue for
treating OA.

2. Materials and Methods

2.1. Computational Investigation

The computational investigation used the Schrddinger
Suite software (Maestro 12.8)
(https://iwww.schrodinger.com).

2.2. Target Preparation

The three-dimensional crystal structure of ADAMTS-5
complexed with the inhibitor GLPG1972 (PDB ID: 6YJM)
was selected from the RCSB Protein Data Bank. This
structure has a resolution below 2.3A, an R-value free of
0.256, an R-value Work of 0.212, and an R-value observed
of 0.215 (https://www.rcsh.org). Maestro's Schrddinger
Suite's Protein Preparation Wizard tool
(https://www.schrodinger.com) was employed to import
and prepare the protein structure (Ruswanto et al., 2024).
The preparation process encompassed several steps:
assigning bond orders, adding hydrogens, creating zero-
order metal bonds, generating disulfide bonds, removing
water molecules, and generating het states using Epik at
pH levels ranging from 7.0 to 9.0. PROPKA pH 7.0
(https://propka.readthedocs.io) was utilized to refine the
protein by optimizing hydrogen bond assignments. After
removing water molecules located further than 3.0 A from
het groups, restrained minimization was done using the
OPLS4 force field to minimize the protein. The
Ramachandran Plot was generated and saved to validate
the protein structure.

2.3. Ligand Preparation

118 compounds associated with Momordica charantia
L were gathered from the PubChem database. To predict
their inhibitory potential, these compounds underwent
molecular docking with the active site of ADAMTS-5. The
structures of these compounds, obtained in SDF format,
were imported into the LigPrep tool in the Maestro
Schrodinger  panel.  The  OPLS4  force field
(https://www.schrodinger.com/platform/products/opls4)
was employed to perform energy minimization, ensuring
the generation of a maximum of one stereoisomer per
ligand.

2.4. Active Site Prediction

The active site of the ADAMTS-5 protein (PDB ID:
6YJM) was predicted for ligand binding using the
Receptor Grid Generation tool. This tool created a three-
dimensional cubic grid box around the binding site,
encompassing all the amino acid residues in the active site
region (Ruswanto et al., 2024). The grid was generated by
selecting the co-crystallized ligand present at the active
site of ADAMTS-5. The calculated three-dimensional
coordinates of the generated grid were 77.81 A, 26.87 A,
and -29.61 A. Predicting the active site of a protein is a
crucial step in structure-based drug design and virtual
screening. Grid-based methods are commonly used to
represent the binding site and efficiently sample the
conformational space of potential ligands. The grid allows
for rapid evaluation of different ligand poses and facilitates
the identification of favorable interactions between the
ligand and receptor (Tung et al., 2023).

2.5. Molecular Docking

Molecular docking was performed using the ligand
docking tool in Maestro version 12.8. The process began
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with High-Throughput Virtual Screening (HTVS), which
rapidly identified potential ligands by treating both the
ligand and target as rigid entities. This was followed by
Super Precision (SP) docking, which employed increased
sampling precision to refine ligand binding evaluation.
Extra Precision (XP) docking was conducted with a rigid
body, utilizing a more refined scoring function and
exhaustive conformational exploration. Finally, XP
docking with Flexible Docking was performed to simulate
better realistic ligand-target interactions and account for
potential conformational changes in target proteins. The
binding free energy of all the docked complexes was
determined using MM-GBSA, a tool compatible with
Prime in Schrédinger Maestro 12. 8. This was done
through thermodynamics calculations within the program
to establish the extent of interaction between the molecules
(Srinivasa et al., 2024).

2.6. Drug-likeness, Pharmacokinetic, and Toxicity
Prediction

The investigated ligands ' pharmacokinetic aspects and
possible toxicity were analyzed using the SwissADME and
Pro-Tox Il online tools to determine the drug-likeness.
This assessment entailed the general evaluation of the
ADMET properties, which are significant measures that
indicate the nature of a compound and its functionality
within the human body. ADMET comprises parameters
such as Absorption, Distribution, Metabolism, Excretion,
and toxicity that define any compound's suitability for the
likely use of a drug (Diningrat et al., 2023). Besides the
ADMET  evaluation, other significant molecular
descriptors such as the molecular weight (MW), the
number of HBA (hydrogen bond acceptors), the number of
HBD (hydrogen bond donors), and the TPSA (topological
polar surface area) were calculated for the considered
compounds. These descriptors were measured based on the
Lipinski rule of 5.

2.7. Quantitative Structure-Activity Relationship (QSAR)
Model.

Data concerning the activity of ADAMTS-5 inhibitors
was sourced from the CHEMBL database. To initiate the
process of QSAR and search for antagonists, the protein’s
FASTA sequence extracted from the PDB under the

accession code 6YIM
(https://www.rcsh.org/structure/6YJM), was employed to
query the CHEMBL database

(https://iwww.ebi.ac.uk/chembl/). The list of inhibitors was
transformed into an ".SDF" format through the use of
DataWarrior software, after which the ligands were
prepared and used for QSAR creation with the AutoQSAR
module. Among the generated models, the best model was
determined based on ranking, leading to the selection of
the KPLS_MOLPRINT2D_7 model. This model was
utilized to predict the bioactivity of the top compounds
highlighted in the research.

3. Results and Discussion

Osteoarthritis is among the most prevalent forms of
arthritis, characterizing joint pain in millions of people
worldwide and the elderly population. It is now prevalent
all over the globe due to aspects like population ageing and
others, including obesity and a sedentary lifestyle
(Hawker, 2019; Allen et al., 2022). Aggrecan

degradation contributes to the emergence of discomfort,
rigidity, and limited movement, resulting in disability and
reduced economic productivity globally. Aggrecan plays a
pivotal role as a primary proteoglycan in cartilage tissue,
vital for maintaining joint integrity. The involvement of
ADAMTS-5 in aggrecan degradation is associated with the
progression of OA. Therefore, discovering compounds
capable of inhibiting ADAMTS-5 represents a potential
approach to managing OA (Hawker, 2019).

Table 1. Docking and MMGBSA scores of the lead compounds
from Momordica charantia L docked against ADAMTS-5 active
site.

COMPOUND NAME DOCKING MM/GBSA

SCORE (Kcal/mol) (AGbind)

Isoquercitrin -11.659 -51.54
Chlorogenic acid -11.648 -53.77
Quercitrin -11.172 -68.96
Epicatechin -10.443 -54.61
Catechin -10.349 -54.24
Naringenin-7-O-glucoside  -10.188 -59.78
Luteolin-7-O-glucoside -9.863 -57.61

In this study, a computational method was used to look
for possible lead compounds from MC that can antagonise
the activity of the ADAMTS-5 enzyme. Schrodinger
Maestro 12. 8 was used to perform molecular docking on
118 compounds against the binding pocket of ADAMTS-5
enzyme (PDB ID: 6YJM). Firstly, the compounds were
sorted according to the docking score and then further
evaluated according to their MMGBSA score and
ADMETox features. These findings indicated that the
selected hit compounds were well positioned into the
active site of the ADAMTS-5.
DOCKING SCORES (Kcal/mol)
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Figure 1: Chart showing the docking scores of the lead
compounds from Momordica charantia L docked against
ADAMTS-5 active site.
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Figure 2: Chart showing the MMGBSA scores of the lead
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From Isoquercitrin to Luteolin-7-O-glucoside, the
compounds displayed a pronounced binding affinity with
the ADAMTS-5 active site, with negative binding energies
indicating a high level of affinity. The lead compounds
listed in Table 1 exhibited primary amino acid interactions
with crucial hydrophobic amino acid residues such as PHE
406, ILE 442, LEU 443, LEU 379, and MET 381(Figure
3), which are essential for ADAMTS-5's binding site and
catalytic activity. These docked molecules also form
hydrogen bonds with GLH 411, GLY 380, LEU 379, and
THR 378 within the ADAMTS-5 binding pocket, thereby
effectively saturating its active region. The best bioactive
molecule Isoquercitrin, which has a maximum binding
energy of -11.659Kcal/mol, forms a hydrogen bond with
the residues GLH 411, GLY 380, LEU 379, THR 378 and
ASP 377 and interact with the hydrophobic amino residues

compounds from Momordica charantia L docked against PHE 406, LEU 438, ILE 442’_ LEU 443_’ ILE 445, LEU
ADAMTS-5 active site. 379 and MET  381(Figure 3; Table 2).
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Figure 3: 2D-molecular interaction of the lead compounds from Momo

rdica charantia L docked against ADAMTS-5 active site: (A)

Isoquercitrin (B) Quercitrin (C) Chlorogenic acid (D) Epicatechin (E) Naringenin-7-O-glucoside (F) Catechin (G) Luteolin-7-O-glucoside
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With  binding  energies of -11.648Kcal/mol,
Chlorogenic acid is thought to form hydrogen bonds with
the aliphatic amino acids GLY 380, LEU 379, THR 378,
ILE 442 and THR 444 and interact with the key amino
acids MET 381, LEU 379, PHE 406, ILE 442, LEU 443
and ILE 446. Quercitrin completely occupied the

ADAMTS-5 binding site, displaying a binding energy of -
11.172Kcal/mol while interacting with the hydrophobic
amino acids MET 381, LEU 379, LEU 443, ILE 442, LEU
438, and PHE 406, alongside amino acid residues GLY
380, GLH 411, SER 440, and THR 407 via hydrogen
bonds.

Figure 4: 3D-molecular interaction of the lead compounds from Momordica charantia L docked against ADAMTS-5 active site: (A)
Isoquercitrin (B) Quercitrin (C) Chlorogenic acid (D) Epicatechin (E) Naringenin-7-O-glucoside (F) Catechin (G) Luteolin-7-O-glucoside

While establishing a hydrogen bonding connection with
the amino acid GLY 380, LEU 379, ASP 377, GLH 411
and THR 407, Epicatechin and Catechin had binding
energies of -10.443Kcal/mol and -10.349Kcal/mol
respectively, with both interacting with the hydrophobic

amino acids ALA 382, MET 381, LEU 379, PHE 406, ILE
446, LEU 443, ILE 442 and LEU 438 residues.
Naringenin-7-O-glucoside, with binding eniergies of -
10.188Kcal/mol interacts with key residues ILE 446, LEU
443, ILE 442, PHE 406, MET 38land LEU 379 through
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amino acid interactions, while also forming hydrogen
bonds with THR 444, SER 441, GLY 380, THR 378 and
HID 374 residues. Luteolin-7-O-glucoside, having binding
energies of -9.863Kcal/mol, forms hydrogen bonds with
the residues ILE 442, SER 441, GLH 411 and THR 378
and interacts with the hydrophobic amino residues as
Isoquercitrin (PHE 406, LEU 438, ILE 442, LEU 443, ILE
446, LEU 379 and MET 381). These findings indicate that
these compounds have strong potential to bind the
ADAMTS-5 enzyme in the treatment of various arthritis,
particularly osteoarthritis.

Table 2: Hydrogen Bonds and Hydrophobic interactions of the
lead compounds from Momordica charantia L docked against
ADAMTS-5 active site

Table 3: Pharmacokinetics profile of lead compounds of
Momordica charantia L docked against ADAMTS-5 active site

MODEL QPIogHERG  QPlogBB QplogKhsa
Isoquercitrin -5.085 -3.468 -0.885
Chlorogenic acid -3.298 -3.328 -0.917
Quercitrin -5.22 -3.29 -0.661
Epicatechin -4.41 -1.88 -0.442
Catechin -4.302 -1.853 -0.441
Naringenin-7-O- -5.786 -3.239 -0.719
glucoside

Luteolin-7-O- -5.819 -3.952 -0.808
glucoside

QPlogHERG: IC50 value for blockage Human Ether-a-go-go-
Related Gene (hERG) K+ channels (below — 5)

QPlogBB: Brain/blood partition coefficient (— 3.0 to 1.2)
QplogKhsa: Binding to human serum albumin (- 1.5 to + 1.5)

COMPOUNDS H-BOND  Hydrophobic Other
interacting amino  Interactions
acids

Isoquercitrin GLH 411, PHE 406, LEU None

GLY 380, 438, ILE 442,
LEU 379, LEU 443, ILE
THR 378, 446, LEU 379,
ASP 377 MET 381
Chlorogenic GLY 380, MET 381, LEU None
acid LEU 379, 379, PHE 406, ILE
THR 378, 442, LEU 443,
ILE 442, ILE 446
THR 444
Quercitrin GLY 380, MET 381, LEU None
GLH 411, 379, LEU 443,
SER 440, ILE 442, LEU
THR 407 438, PHE 406
Epicatechin GLY 380, ALA 382, MET None
LEU 379, 381, LEU 379,
ASP 377,  LEU 438, ILE
GLH 411, 442, LEU 443,
THR 407 ILE 446, PHE 406

Catechin GLY 380, ALA 382, MET None

LEU 379, 381, LEU 379,

ASP 377,  PHE 406, ILE 446,

THR 407, LEU 443, ILE

GLH 411, 442,LEU 438

SER 441
Naringenin-7-O- THR 444, ILE 446, LEU None
glucoside SER 441, 443, ILE 442, PHE

GLY 380, 406, MET 381,

THR 378, LEU 379

HID 374
Luteolin-7-O- ILE 442, ILE 446, PHE 406, None
glucoside SER 441, LEU 443 ILE

GLH 411, 442, LEU 438,

THR 378 MET 381, LEU

379

The binding affinities of ADAMTS-5 lead compounds
were further evaluated using the MMGBSA and
Schrodinger program. This method involves calculating
the free energy change of binding for the ligands in their
binding pose. Isoquercitrin, Chlorogenic acid, Quercitrin,
Epicatechin, Catechin, Naringenin-7-O-glucoside and
Luteolin-7-O-glucoside had binding free energies of -
51.54AGbind, -53.77AGbind, -68.96AGbind,
54.61AGbind, -54.24AGbind, -59.78AGbind and -
57.61AGbind respectively (Table 1; Figure 2).

It is imperative to comprehend the pharmacokinetics of
phytochemicals for their use as new agents for drug
administration (Rai et al., 2023; Rathaur and SR, 2019).
To predict the pharmacokinetic properties of the lead
compounds, the QikProp activity available in the Maestro
software was used. This included the determination of
compounds’  affinity to human serum albumin
(QPlogkhsa), the blood-brain  barrier  penetration
(QPPlogBB), and finally the 50% inhibitory concentration
concerning Human Ether-a-go-go-Related Gene (hERG)
K+ channels (QPlogHERG). As shown in Table 3, all
designed lead compounds targeting the ADAMTS-5
enzyme are within the QPlogKHSA range of 0-0.5,
suggesting their promising drug candidacy. This range of
values signals that the compounds may have favourable
pharmacokinetic characteristics; longer circulation within
the body, improved distribution in the tissues, and slower
clearance rates which could benefit their therapeutic
outcomes. As demonstrated in Table 3, none of the HERG
values recorded for all the compounds selected for the
study were above 10uM, proving that these are good
compounds to work with for drug discovery and
development from the perspective of cardiac safety.
Indeed, this discovery is very important to note because
substances with low degrees of HERG inhibition can help
to prioritize promising drug candidates with better
cardiovascular characteristics. As seen earlier, all the lead
compounds were found to possess reasonable log bb/p
values that fall in between the expected range.
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Table 4: In-silico drug likeness prediction of the lead compounds from Momordica charantia L docked against ADAMTS-5 active site
COMPOUNDS MW HBA HBD TPSA ILOGP LOGKP ROV
Isoquercitrin 464.40 12 8 210.51 0.94 -8.88 2
Chlorogenic acid 354.31 9 6 164.75 0.87 -8.76 1
Quercitrin 448.38 11 7 190.28 1.60 -8.42 2
Epicatechin 290.27 5 110.38 1.47 -4.594 0
Catechin 290.27 5 110.38 1.33 -7.82 0
Naringenin-7-O-glucoside 434.39 10 6 166.14 2.35 -8.49 1
Luteolin-7-O-glucoside 448.38 11 7 190.28 1.76 -8.00 2

Table 5: The bio-availability and pharmacokinetic properties (ADMETox) of the lead compounds from Momordica charantia L docked
against ADAMTS-5 active site

Models Isoquercitrin Chlorogenic Quercitrin Epicatechin ~ Catechin Naringenin-7-  Luteolin-7-O-
acid O-glucoside glucoside
BBB Does not cross Does not cross  Does not Does not Does not Does not cross  Does not cross
Cross Cross Cross
Gl absorption Low Low Low High High Low Low
CYP2C9 Inhibitor No No No No No No No
CYP2C19 No No No No No No No
Inhibitor
CYP1A2 Inhibitor No No No No No No No
CYP3A4 Inhibitor No No No No No No No
CYP2D6 Inhibitor No No No No No No No
P-gp Substrate Yes No No Yes Yes Yes Yes
Carcinogenicity No No Yes No No No No
Hepatotoxicity No No No No No No No
Mutagenicity No No No No No No No
Cytotoxicity No No No No No No No
The drug discoyery and developr_nenF process require§ a 3.1. Auto-QSAR Model
thorough evaluation of the suitability of potential L . . .
The Quantitative  Structure-Activity Relationship

compounds (Adelusi et al., 2022). One well-established
method for assessing this suitability is the Lipinski rule of
five (RO5), which takes into account various factors
including molecular weight, lipophilicity, hydrogen bond
donors, and the number of rotatable bonds (Daoud et al.,
2023). As per the Lipinski Rule of Five, a drug is deemed
to exhibit favourable oral bioavailability if its molecular
weight is under 500, its log P value is less than 5, it
possesses fewer than 5 hydrogen bond donors, and has
fewer than 10 hydrogen bond acceptors (Chen et al., 2020;
Olugbogi et al., 2024). This evaluation is instrumental in
determining the potential of a molecule to be developed
into an oral drug with minimal adverse effects.

The results of the drug-likeness property analysis are
presented in Table 4. All investigated compounds conform
to Lipinski's ROV computations. Table 5 shows the result
obtained from the ADMETox software, suggesting that
none of the ligand molecules selected can pass through the
blood-brain barrier. According to the results, the
bioavailability level of Epicatechin and Catechin possesses
a positive alert of human intestinal absorption in the
human body, and all the selected ligand molecules are
potential inhibitors of the CYP1A2, CYP2C19, CYP2C9,
CYP2D6, and CYP3A4 metabolic enzymes. It can be
postulated that Chlorogenic acid and Quercitrin are not
effluxed through P-glycoprotein and are therefore not
substrates. Moreover, not all the chosen ligand molecules
showed any signs of carcinogen, mutagen, hepatotoxic or
cytotoxic nature apart from quercetin, which proved to be
a carcinogen.

(QSAR) methodology is a computational and statistical
modelling approach to predict biological activity (or
physicochemical properties) of chemical compounds from
their molecular structure. It calculates a quantitative
correlation between molecular structural features and
observed biologic or chemical activities. QSAR has
become a popular method in drug discovery, toxicology
and environmental chemistry to design new compounds
with specific properties or predict a compound’s activity
for compounds that have not been tested (Samuel et al.,
2023).
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The developed QSAR model correctly clones the
biological activities of the leading compounds and
juxtaposes them to the standard ADAMTS-5 inhibition.
The AutoQSAR module was used in constructing the
QSAR model. The best model (KPLS_MOLPRINT2D_7)
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for predicting the pIC50 values of the top compounds has
an R-squared value of 0.8097, a Q-squared value of 0.8033
and the root mean square error (RMSE) stands at 0.4391,
with a standard deviation (S.D) of 0.4200. Thus, our result
is suggestive of the positive therapeutic potential of
phytochemical compounds of Momordica charantia L on
inhibition of ADAMTS-5 when compared to the standard
ADAMTS-5 inhibitors.

3.2. LIMITATION

while this study provides a strong foundation for
further investigation of Momordica charantia L.
compounds as potential ADAMTS-5 inhibitors, it should
be viewed as a starting point rather than a definitive
assessment. The findings warrant experimental validation,
cell-based studies, and eventually, animal models of
osteoarthritis to elucidate these compounds' therapeutic
potential fully.

4. Conclusion

The utilization of Momordica charantia leaf in this
study has shown great potential as a potential drug for
treating osteoarthritis. This plant possesses various
beneficial properties, including strong antioxidant, anti-
inflammatory, anticancer, and antidegenerative effects.
These results have significant implications for the
exploration of new therapeutic options for osteoarthritis
treatment. Taken together, this study will inspire further
research  interest among  scientists, leading to
advancements in developing novel treatments for this
debilitating condition.
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