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A B S T R A C T

Clerodendrum thomsoniae Balf.f., Lamiaceae family has its traditional medicinal uses. This study used the
molecular docking technique to examine the phytochemicals and their anti-inflammatory effect in silico.
PyRX, a docking program using the VinaWizard tool, was employed. For the investigation, the plant’s Ariel
parts were utilized. Soxhlet extraction using ethanol was carried out. Proteins, alkaloids, carbohydrates,
flavonoids, glycosides, saponins, and tannins were all detected in the initial phytochemical analysis. The
plant ethanolic extract was subjected to GCMS analytics, which revealed the presence of some significant
Phyto compounds Bis (2-ethylhexyl) phthalate, 4-Biphenyl carboxylic acid, Do doxylamine, “N-(2,3,4,6
Tetra –o- acetyl beta- alpha-glucose pyrantel) glycine “which was used as ligands for docking study. The
receptor usedwas 5KIR,Vivoxx bound to humanCOX-2 enzyme. PyRXdocking revealed that the best active
compound, 4-Biphenyl carboxylic aid, scored 7.7 compared to the standard Rofecoxib 6.7 drug docking
score. Further, in-vivo, in-vitro, and clinical studies may be carried out to validate these results and for
further SAR modification in drug development. The antioxidant activity established by in-vitro methods
adds to the anti-inflammatory activity predicted.
Keywords: Clerodendrum; Extraction; Docking; Anti-inflammatory

INTRODUCTION

Originally belonging to the Verbenaceae family, Cleroden-
drum is currently included under the Lamiaceae family. The
ethno-medical uses reported for Clerodendrum genus plants
are anti-hypertensive, anti-inflammatory, and analgesic1–3
Clerodendrum thomsoniae Balf.f. is an ornamental plant
with a rich source of polyphenols. It is a vine native to
western Africa, widely cultivated in the tropics and sub-
topics. The Phyto compounds in the plant were used to treat
depression, skin rashes, blisters, neurological abnormalities,
and oxidative stress4. Inflammation is a complex defense
mechanism of the human body against harmful foreign
substances. After inflammation, wound healing begins5.
Targeting cyclooxygenase -2 (Cox – II) receptors using
anti-inflammatory drugs is the critical process in drug
design for treating inflammation. COX –II enzyme produces
prostaglandins, which cause inflammation6. Through in
vitro techniques, the antioxidant activity of this plant’s

components has already been determined, and these
activities are related because excess free radicals can cause
inflammation7. Free radicals can cause other illnesses like
cancer, atherosclerosis, and neurodegenerative disorders.
Natural antioxidants are safer and cheaper compared to
the cost of synthetic antioxidants. The prolonged use of
synthetic anti-inflammatory drugs may lead to GIT and
cardiovascular and renal adverse effects8. Herbs with high
polyphenolic content possess antioxidant activity. Anti-
inflammatory agents act bymodulating the activation of pro-
inflammatory factors and cytokines9.

MATERIALS AND METHODS

Soxhlet Extraction

The Soxhlet apparatus, which included a thimble, a con-
denser, and a round-bottom flask, was put together. The
powdered plant stuff was in the thimble [Figure 1]. The
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solvent, methanol, was added to the flask with a circular
bottom.The extraction procedure was started by heating the
equipment. The solvent was cycled through the apparatus to
efficiently dissolve the desired compounds from the plant
material and collect them in the round-bottom flask. The
extraction procedure was continued for a certain amount of
time or until the solvent in the siphon showed no discernible
color change, signifying that not much more extraction
occurred. The obtained extract was then concentrated using
a rotary evaporator to remove the solvent and create a crude
extract.10

Fig. 1: Powdered plant Ariel parts of Clerodendrum thomsoniae
Balf.f.

Phytochemical analysis [Table 1]

Alkaloids are detected by phytochemical screening using
a variety of reagents, such as Dragondroff ’s (orange-red
precipitation), Wagner’s (reddish-brown residue), Mayer’s
(white precipitate), and Hager’s (yellow precipitate), car-
bohydrates by the Molisch test (purple/violet interface),
Fehling’s (red brick residue), and “Benedict’s “ (red precip-
itate); proteins and amino acids by the Biuret test (violet
color); steroids by a brown ring formation with sulfuric
acid; glycosides by the Legal test (pink-red in pyridine)
and Keller- Killiani test (reddish-brown at the sulfuric acid
junction); saponins by the formation of foam when shaken
with water; flavonoids by the red color with magnesium and
hydrochloric acid; and tannins and phenolic compounds
by the dark blue or greenish-black with ferric chloride and
white precipitate with lead acetate, respectively.10

GCMS analysis

Using an “Agilent Technologies 7890 GC system” with a
5975C inert MSD and helium as the carrier gas, the “GC-MS
analysis” of the plant extracts revealed five critical analytes.
The data was compared to NIST11 and RTLPEST3 libraries.
The chromatographic process separates molecules according
to their chemical properties formass detection. HPLCwith a
5975C inert MSD and helium as the carrier gas, the GC-MS

analysis of the plant extract revealed five critical analytes.The
data was compared to NIST11 and RTLPEST3 libraries. The
chromatographic process separates molecules according to
their chemical properties for mass detection.11–14

Determination of antioxidant activity
Twenty milligrams of dry plant extract were dissolved in
one milliliter of 98% methanol to create a stock solution (20
mg/ml).

• DPPH Free Radical Scavenging Assay: The “DPPH
scavenging activity” was measured using a one mM
DPPH solution inmethanol. Mixing different amounts
of the stock (20, 40, 60, 80, and 100 𝜇l) with 100
𝜇l of DPPH solution produced 300 𝜇l of methanol.
The control included only DPPH and methanol. After
30 minutes of dark incubation, the absorbance of the
samples was measured at 517 nm.

• The FRAP experiment: It was conducted using a
solution of 200 mM acetate buffer (pH 3.6), TPTZ (15
mM), and ferric chloride (20 mM) in a 1:1:1 ratio. 300
𝜇l of distilled water was added after this was mixed
with” 20 𝜇l, 40 𝜇l, 60 𝜇l, 80 𝜇l, and 100 𝜇l” of stock
solution. After 30 minutes in the dark, absorbance
at 593 nm was measured, and the FRAP value was
obtained using a standard curve using ferrous sulfate.

• Nitric Oxide Scavenging Assay: Griess reagent was
mixed with a six mM sodium nitroprusside solution
in different stock quantities (10, 20, 30, 40, and 50 𝜇l).
After a 20-minute dark incubation period, absorbance
was measured at 546 nm.

Molecular Docking using PyRX15

Ligand Preparation
The ligands dodecyl amine, 4-biphenyl carboxylic acid,
bis (2-ethyl hexyl) phthalate, “n-(2, 3, 4, 6 tetra-o-acetyl
beta-alpha glucopyranosyl) glycine”, identified by PubChem
IDs 13583, 66724, 8343, 536074 respectively, were expertly
synthesized. They were obtained from the “PubChem
“database in Sdf format, and their structures were accurately
constructed using Chem Sketch software. The system was
successfully opened, and using Biovia Drug Discovery
Studio, polar hydrogens and charges were systematically
incorporated, with torsions precisely configured before
saving in PDBQT format.

Receptor Preparation [Figure 2 ]:
The enzyme designated as the target, PDBID: 5 KIR, was
downloaded in PDB format from the RCSB and maintained
in PDB format we efficiently removed all water molecules
and Heteroatoms added polar hydrogens and Kolman
charges and saved the results in PDBQT format.
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Simulation of Molecular Docking
Four ligands and the reference ligandRofecoxibwere docked
with the constructed COX-2 receptor using the Auto dock
Vina docking software. Auto Dock Vina determined each
ligand’s most likely binding position within the receptor’s
binding site. The binding affinity of each ligand-receptor
complex was calculated using Vina’s scoring function.

Fig. 2: ReceptorCOX-2with the binding site (fromRCSBprotein
data bank visuals by Biovia Discovery Studio)

Re-docking and Validation
The control Rofecoxib was separated from the enzyme and
stored in a separatemolecular window in PDB format, which
was then utilized for Redocking and validation.

Swiss ADME Bioavailability
The drug-likeness RADAR for the compounds demon-
strating substantial activity was generated, and thorough
ADME predictions were the drug-likeness RADAR for the
compounds exhibiting significant activity was generated,
and comprehensive ADME predictions were conducted.16,17

RESULTS AND DISCUSSION

Table 1: Preliminary
Chemical constituents Result with ethanolic extract

Alkaloids

++
+
+
+

Carbohydrate
+
+

Protein ++
Steroids -
Glycosides +
Saponins +

Flavonoids
+
++

Tannins
+
++

The material responded well to the DPPH free rad-
ical scavenging experiment and demonstrated antioxi-
dant activity. It has strong ferric-reducing antioxidant

Fig. 3: Results of Pyrex Docking

Fig. 4: GCMS spectra of extract (CUSAT SAIF KOCHI Kerala,
India)

capacity, according to the FRAP investigation. Compared
to the control, it displayed less nitric oxide scaveng-
ing activity. The primary substances found by GC-MS
analysis included “N-(2, 3, 4, 6-Tetra-O-acetyl-.beta.-d-
glucopyranosyl)”-glycine, ethyl ester, 1-Dodecanamine, N-
methyl-N-nitroso, Biphenyl-4-carboxylic acid, Indole-2-one
derivative, and Bis (2- ethylhexyl) phthalate [Table 2].

Five peaks were seen throughout the analysis [Figure 4].
The Phyto-compound 4- biphenyl carboxylic acid has
demonstrated encouraging anti-inflammatory activity, as
indicated by its high docking score. 4-biphenyl carboxylic
acid received a docking score of -7.7 according to the PyRX
technique. The standard drug used to compare docking
scores was Rofecoxib, which had a docking score of -6.7.
All the other phytoligands had similar binding energies
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Table 2: GCMS analysis results of Cleodendrum thomsoniae
Peak
#

Retention
Time (min)

Area (%) Library/ID CAS Number Quality
y Score

Putative Identification

1 16.711 30.41 NIST11. L 1000286-43-3 17 “N-(2,3,4,6-Tetra-O-acetyl-.beta.-d-
glucopyranosyl)-glycine, ethyl ester (with
lower quality matches for Acetaldehyde
derivative and Benzene derivative)”

2 23.955 39.42 NIST11. L 055090-44-3 47 1-Dodecanamine, N-methyl-N-nitroso
(with lower quality matches for
Benzothiazole derivative and 4-Amino-4’-
hydroxytoluene)

3 26.352 14.66 NIST11. L 2 58 Biphenyl-4-carboxylic acid (with lower
quality matches for 2-Biphenylcarboxylic
acid and 4- Methylnaphtho [1,2-
b]theophany)

4 31.508 5.55 NIST11. L 1000129-52-1 25 Indole-2-one derivative (with lower quality
matches for Hexahydropyridine derivative
and Dibenzo [b, E]-8-azabicyclo [3, 2, 1]
octane dvt.)

5 32.612 9.96 NIST11. L 000117-81-7 64 Bis(2-ethylhexyl) phthalate (with lower
quality matches for Phthalic acid ester and
Didecan-2-yl phthalate)

[Figure 3].
Researchers frequently use the molecular docking tech-

nique to identify possible ligand binding patterns with
approved pharmaceutical proteins. This respectable tech-
nique has successfully investigated the interactions between
different ligands and proteins. The COX-2 enzyme and
Rofecoxib, a COX-2 receptor essential for inflammation and
activated in the inflammatory pathway, were used in the
current study’s molecular Docking. The COX-2 enzyme and
the medication Rofecoxib combine to produce a complex
5KIR. The literature indicates that the 5KIR receptor is
broadly distributed because the COX-2 enzyme is a part of
the inflammatory pathway that generates prostaglandins. It
is a possible target for therapeutic study because it is active in
inflammation. As a result, therapeutic actionmay be directed
towards it using Rofecoxib for these people.

CONCLUSION

The application of in-silico testing using a variety of
computer algorithms that forecast a compound’s biological
activity has been made possible by recent developments
in computational biology. The analysis of the chemicals’
binding energies with their corresponding biological recep-
tors forms the primary basis of this predictive modeling.
This study evaluated the anti-inflammatory properties of key
chemicals isolated from theClerodendrum thomsoniaeBalf.f.
using two different in-silico docking software packages.
Rofecoxib, a drug with ID 5KIR, forms a complex with
the COX-2 enzyme. Since the COX-2 enzyme contributes
to the inflammatory pathway that produces prostaglandins,
literature data show that the 5KIR receptor is widely

distributed. Active in inflammation, it is a potential target
for therapeutic research. Therefore, it may be the target
of therapeutic intervention. Rofecoxib, a COX-2 inhibitor,
is an excellent choice for lowering inflammation for these
individuals. To create novel medications and treat pain and
inflammation, it is essential to understand how Rofecoxib
binds to the COX-2 enzyme. The molecular docking
technique used in this study predicts the potential binding
mechanism of new drugs that target the COX-2 enzyme.
This lead chemical has a significant potential for additional
structural changes. Designing and developing even more
potent medications to reduce inflammation and pain may
be more manageable using Quantitative Structure-Activity
Relationship (QSAR) approaches. A significant turning
point in the history of medicine is the creation of any new
medication, particularly one that addresses human health
concerns. These developments can help patients receive
better treatment options and advance the general objective of
improving healthcare outcomes.We are tapping into awealth
of possible newmedications by continuing to investigate and
validate the therapeutic qualities of chemicals originating
from plants, eventually opening the door for creative
solutions to various health issues.
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