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ABSTRACT e The in vitro and in silico analysis suggested that the phytocomponents of
Background: An economical plant regeneration was established C. bonducella can be effectively used as traditional medicine which has the
for Caesalpinia bonducella by culturing immature flower buds ability to cure bacterial diseases.

and phytoconstituents such as (-Sitosterol (LC3) and methyl
(4E)-5-(2-[(1 B)-buta-1,3-dien-1-yl]-4,6-dihydroxyphenyl) pent-4-enocate (SC2)
were isolated from its extracts and the isolated phytoconstituents were
tested against Leptospira interrogans. Objectives: The aim of the study
is to establish the C. bonducella through tissue culture technique and to
investigate the antileptospiral activity through computational and in vitro
screening. Materials and Methods: Morphogenic calli were initiated from
96% of immature flower buds on MS medium supplemented with 2, 4
D (2, 4-Dichlorophenoxyacetic acid) 2.0 mg/l and 6-Benzylaminopurine (BAP)
0.5 mg/l. The calli formed were excised and subcultured on MS medium.
Extreme percentage organogenesis (84%) and average shoots per culture
were determined on MS medium fortified with 3.0 mg/l BAP and 0.5 mg/I
indole-3-butyric acid (IBA). The addition of IBA in %2 MS medium favored
the development of recovered shoots. Out of 30 shoots transferred to
soil, 27 survived once acclimated. The isolated compounds were selected
for in vitro and in silico screening. The primary pharmacological assay
for leptospirosis was carried out by test tube dilution and microdilution
technique and the computational screening was done using molecular
docking. Results: The phytoconstituents obtained from the medicinal plant
showed promising results in both in vitro and in silico antileptospiral activity.
Conclusion: The LC3 and SC2 compounds isolated from C. bonducellawere  Abbreviations used: PDB: Protein data bank; BAP: 6-Benzylaminopurine;
evaluated on Gram-negative bacteria L. interrogans. The assay and molecular ~ IBA: Indole-3-butyric acid; TDT: Test tube dilution; MDT. Microdilution
docking studies revealed the efficacy of phytocomponents of C. bonducella  technique.

as traditional medicine which has an ability to cure bacterial diseases.
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diseases, inflammation, leprosy, antiperiodic, febrifuge, anthelminthic,

The seed is claimed to be styptic, purgative, and anthelmintic and cures
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inflammations, helpful in hurting malaria, hydrocele, skin disease, and
infectious disease. In Chennai, the ointment is formed from the powdery
seeds with physic and applied outwardly in hydrocele and redness and
pain in testis.”! The seeds are considered tonic, febrifuge, anthelmintic,
antiblennorrhagic, and specific in the treatment of hydrocele.”! The oil
from the seeds has been using for convulsions and paralysis. In Africa,
its leaves, bark, and roots are accustom used to cure fever, headache,
and chest pain and as an anthelminthic. In West Africa, it is used as a
rubefacient and as a tonic in the treatment of jaundice, diarrhea, and skin
eruptions.” At the Kenyan coast, the seed and decoctions of the leaves
and roots are accustom used to treat asthma attack and complications
throughout the flow, to avoid miscarriage, and as eyedrops to treat
internal blood clots within the eye. Reports say terribly scarce on the
healthful uses of the stem bark and leaves of this species. The standard
practitioners residing within the locality of the Western Ghats of
Karnataka are consuming the leaves to cure jaundice and liver disorders
and stem bark has been used to cure diabetic wounds and wring worm
and eczema. Inflorescence a supra-axillary or terminal flower cluster or
raceme 30-60 cm long, densely floral, flowers are bisexual or functionally
sexual, bilaterally symmetrical, 5-merous. Sepals free, unequal, 5
mm X 2.5 mm, the bottom one hood-shaped, pubescent, rectangular,
and ovate. Petals free, unequal, 6-7 mm x 2-3 mm, clawed, yellow, the
higher one totally different in form and size, petals simple, filaments
declinate at the bottom.!"! Stamens 10, free 5 mm long, filaments furry
toward the bottom. Ovary superior, monocarpellary, unilocular with
ovules on the marginal placenta, vogue short.

C. bonducella will be found flowering and mature throughout the year.
Seeds of C. bonducella float and retain their viability in water for extended
periods. This species is found to be distributed in tropical America,
Tropical Africa, and tropical Asian countries. C. bonducella could be a
woody legume propagated through the hardest-like seeds and remained
dormant for several years within the soil. Thanks to the overutilization
medicinally vital elements and destruction of the environment,
this species reached the standing of the threatening condition. The
application of tissue culture technology is one vital tool within the ex situ
conservation of vulnerable medicative plants. The sooner investigators
Klein et al. have conducted preliminary studies in establishing in vitro
regeneration protocol using mature stem explants of C. bonducella
through direct organogenesis.””’ Cheruvathur et al. have developed an
economical plant regeneration® technique by culturing immature
epicotyl explants of C. bonducella. The exploration of morphogenic
potentialities of the various explants for in vitro regenerative effectuality
has not investigated intimately.!! Further, the synthesis potentialities
of the in vitro derived calli for the assembly of therapeutically active
compounds however to be investigated. In sight of the on top of, the
current investigation was designed on regenerative potentialities of C.
bonducella using flower bud as explant.

C. bonducella is a woody legume propagated through the hard nut-like
seeds and is remained dormant for many years in the soil. Because of
overexploitation medicinally important parts and destruction of habitat,
this species reached the status of the threatening condition. The application
of tissue culture technology is one of the important tools in the ex situ
conservation of threatened medicinal plants. Work has been carried out
on floral morphogenesis using (1) floral apices and (2) vegetative explants.

To exploit the advantages of these two kinds of explants, they were
grown under different controlled physiological conditions using various
types of cultural media. Current investigations were done to study their
growth capacity which are arbitrarily classified as culturing of induced
explants to study persistence of stimulus, culturing of vegetative parts
in a view of induction of flowering and further initiation studies and
culturing of flower buds.
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The flower morphological studies can be done through a technique
used to culture young excised floral primordial that has become a
potentially useful tool. It helps in assessing the influence of buds on
nutrients and growth factors in the absence of intervening vegetative
tissues. Second, the behavior of the floral apex can be autonomously
tested to check if the sequence of organ initiation and subsequent
growth is regulated inside the isolated immature bud. Last, it allows
a variety of surgical manipulations and ensures easy handling of the
excised buds in culture.

Before conducting the in vitro studies, the potentiality of the drug
was confirmed by computational screening technique. The isolated
phytoconstituents from C. bonducella were screened for in vitro
antileptospiral activity against Gram-negative bacteria, namely
Leptospira interrogans. Leptospirosis is bacterial infection caused
by the members of leptospira bacteria. The bacteria are transmitted
through the blood or urine of infected animals. Citrate synthase
is the major enzyme required for the synthesis of glutamate from
glycolytic intermediates in the Krebs cycle as this cycle is involved in
the production of ATP, it is one of the major contributor in enhancing
the growth of leptospira species. LipL32 is the most prominent outer
membrane protein of leptospiral protein profile and is involved in
the pathogenesis, diagnosis, and prevention of leptospirosis.” Both
citrate synthase and LipL32 proteins/enzymes were considered for the
further in silico docking studies to check the inhibition activity of the C.
bonducella isolated phytoconstituents.

MATERIALS AND METHODS
Collection of plants

The tender, explants of C. bonducella were collected from elite
plant maintained in the University Garden of Shimogha University,
Karnataka, India. The plant material that is to be cultured was
totally washed in running water, followed by 5% liquid detergent
“Tween-20" for a couple of minutes to get rid of all detritus. The
desired segmental elements were surface sterilized with 0.1% (W/V)
aqueous mercuric chloride (HgCL) for 8-10 min, followed by 5-6
rinses with sterilized water and were taken into antecedently ultraviolet
radiant sterilized laminar airflow chamber. With the assistance of a
sterilized blade, totally different parts of the explants were withdrawn
cross-segments of needed length and were fastidiously inoculated
onto the MS organogenic and callogenic media. The impact auxins
and cytokinins on organogenic and callogenic potentialities of every
of the juvenile and mature plant explants were tested individually.
Immature flower buds (3-5 mm) of C. bonducella were collected from
the mother elite plant grown within the forest vary of Bhadra Wildlife
Sanctuary within the month of December. The flower buds are aseptically
cultured on callogenic media. Floral callus was initiated on the media
at the expansion regulator levels of 0.5-3 mg/1 2, 4-D, and 0.1-1.0 mg/1
6-Benzylaminopurine (BAP). The primary calli subcultured on to the
shooting media that containing MS basal salts supplemented with a
range of 2-5 mg/l BAP and 0.3-0.9 mg/l indole-3-butyric acid (IBA).
After 4 weeks of shoot initiation, the shoot lets grew higher than 3-4
cm length were transferred to rooting maturation media increased
with a range of 0.1-1.0 mg/] of IBA. The regenerants were hardened at
greenhouse condition and transferred to the pots containing sterilized
soil.

The stem bark and leaves of C. bonducella were obtained from forest
ranges of the Western Ghats (1 km from Kuvempu University) of
Bhadra Wildlife Sanctuary, Karnataka. The plant was authenticated by
Prof V. Krishna, author of Flora of Davanagere District, Karnataka, and
Prof. Y. L Krishnamurthy, Department of Applied Botany, Kuvempu
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University, Shankaraghatta, Shivamogga, District, Karnataka, comparing
with the herbarium voucher specimen (KUAB.301) deposited at Kuvempu
University herbaria. The leaves and stem bark materials were shade dried,
powdered mechanically (sieve No. 10/44), stored in airtight containers,
and subjected to phytochemical investigations. The oven-dried leaf calli
and stem calli of C. bonducella induced on optimal concentrations of
growth regulators were also used for secondary metabolite extraction.

The shade-dried, powdered materials of the plants were subjected
to successive solvent extraction as described below. The powdered
materials of C. bonducella leaves, stem bark shade dried were taken
separately in 1 1 capacity thimble of soxhlet apparatus and refluxed
successively with the solvents petroleum ether (40-60, E-Mark Mumbai,
India), Chloroform (E-Mark Mumbai, India), and ethanol (E-Mark
Mumbai, India) for 48 h in 16 batches of 600 g each. Each time, the
solvent from the marc was removed completely before extracting
with the next solvent. With the help of rotary flash evaporator, all the
extracts were concentrated and filtered in vacuum. The leftover solvent

was completely removed and dried in the desiccators. The crude
extracts obtained were labeled, weighed, and the percentage of yield
was recorded [Scheme 1].

In silico molecular docking studies

Protein preparation

The phytoconstituents [-Sitosterol (LC3) and methyl
(4E)-5-{2-[(1E)-buta-1,3-dien-1-yl]-4,6-dihydroxyphenyl}
pent-4-enoate (SC2) were docked against the L. interrogans species
to know their antibacterial activity. The protein structure files (.pdb)
were downloaded from Protein Data Bank (PDB) based on their
resolution values that must be below 2A. In this study, leptospiral
proteins such as citrate synthase (PDB ID: 2H12) and lipl32 (PDB ID:
2778) were considered as the macromolecules while doing the docking
studies!® [Figure la and b]. The binding site residues for the selected
proteins were obtained from GalaxyWeb binding site prediction tool.”!
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Ligand optimization

The two phytoconstituents [-Sitosterol and methyl pent-4-enoate
isolated from C. bonducella were sketched and geometrically cleaned the
structure using ChemSketch software.!"” To precede with the molecular
docking studies, the 3D structure of ligand is required; hence, the 2D
sketched structure was converted to a 3D structure file (.pdb) using
OpenBabel software by generating the 3D coordinates [Figure 2a and b].
The ligands and the macromolecules are now fit for the further molecular
docking studies.!

PyRx software was used to do the molecular docking studies between
the ligands and the macromolecule. The respective phytoconstituent
and protein were loaded into the PyRx and made them as ligand and
protein to obtain the pdbqt files. The binding site pocket amino acid
residues were selected in the protein to generate a grid box around
them. The Lamarckian algorithm was selected to generate the docked
poses of the ligand.['?! After the completion of the docking process,
eight docked possess of the ligand with the binding affinity and rmsd
values against the protein were obtained as the results. The results were
analyzed using Discoverystudio visualization software."?!

Antileptospiral activity of LC3 and SC2 bioactive
compounds

Antileptospiral activity of bioactive compounds was analyzed
according to the protocol, followed by Govindaraju et al. 2017 using
both tube and microdilution.™ Five Leptospira strains procured
from the ICAR-National Institute of Veterinary Epidemiology and
Disease Informatics (NIVEDI, Bengaluru) were used as a reference
standard. In the microdilution technique, viable cells of Leptospira
were taken in all the wells of the microtiter plate (96 well plate) in
such a way that each strain occupied 10 wells of the 96 wells, to
this varied concentration of bioactive compounds were added in
such a way that each strain received 25, 50, 75, 100, 125, and 150
ug concentrations, respectively (5 ul volume). Benzylpenicillin
was commonly used as antileptospiral drug standard and served
as positive control. Samples were mixed thoroughly to obtain
appropriate activity and were wrapped with fresh silver foil and were
incubated for 30 min at room temperature in the dark condition. The
cultures were spread on cavity slides after incubation and observed for
inhibition of leptospiral activity under dark-field microscope. In tube
dilution technique, varied concentrations of bioactive compounds
were added to leptospiral media (EMJH media) containing calcium
chloride (1%) and rabbit serum (15%) (Sigma, USA) and enriched with
L-asparagine (3%), pyruvate sodium (1%), magnesium chloride (1%),
and 0.2% agar with the addition of 5-fluoruracil (300 mg/L) named
as the selective medium. The sterilized media were checked for
contamination by keeping the media at room temperature for 48 h
before the inoculation of Leptospira strains. The Leptospira strains
were inoculated to the sterile media and the tubes were incubated for
7 days at room temperature and the tube lacking bioactive compounds
was considered as blank and the tube with benzylpenicillin was taken
as positive control. After 7 days of incubation, percentage inhibition
of the activity of Leptospira was analyzed by observing the samples
under dark-field microscope. Both microdilution technique and tube
dilution technique were conducted in triplicates.

RESULTS AND DISCUSSION

Floral callus was initiated on the media supplemented with a variety of
0.5-3 mg/l, 2,4-D, and 0.1-1 mg/l breadstuft [Figure 3a]. Callogenesis
was initiated from the neural structure region of the flower, bit by bit
it proceeded toward the non-accessory and accent floral components
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of the flower [Figure 3b]. Best callogenesis was detected from the bud
explants at the concentration of 0.5 mg/1 2, 4-D [Figure 3¢ and Table 1].
The first floral callus fleshy creamy white and nodular, whereas the
shoot differentiating callus was pale achromatic interspersed with
dark-green loci [Figure 3d]. The first calli subcultured on to the shooting
media that contain MS basal salts supplemented with a variety of 2-5
mg/l BAP and 0.3-0.9 mg/l IBA for shoot induction [Figure 3e] and
high-frequency shoot induction was detected at 3 mg/l BAP and 0.5
mg/l IBA [Figure 3f and Table 2]. When 4 weeks of shoot initiation, the
shootlets grew on top of 3-4 cm. The length was transferred to growing
media increased with completely different concentrations of IBA (0.1-
1.0 mg/1) achieved at the concentration of 0.6 mg/1 IBA [Figure 4a]. The
regenerants were hardened primarily within the synthetic resin luggage
at inexperienced house condition and transferred to the pots containing
sterilized soil. The regenerants are with success hardened in outside the
laboratory [Figure 4b].

Figure 1: The 3D ribbon preset model of the selected Leptospira
interrogans proteins (a) 2ZZ8 and (b) 2H12

Figure 2: (a) the 3D structure of LC3 (B3-Sitosterol); and (b) the 3d structure
of SC2 (Methyl (4E)-5-{2-[(1E)-buta-1,3-dien-1-yl]-4,6-dihydroxyphenyl}
pent-4-enoate)

Figure 3: Indirect organogenesis through flower bud explant:
(@) Unopened flower bud; (b) Callus formation on Flower bud;
(c and d) Stages of callus (e) Initiation of greenish nodal like shoots bud
organization; (f) Sprouting of multiple Shoots differentiation
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Table 1: Effect of 2, 4-D, and 6-benzylaminopurine on the frequency of callus
formation from the flower bud of Caesalpinia bonducella

Growth regulators (mg/L) Frequency of callus formation (%)

2,4-D BAP

0.5 0.1 10.0
0.5 0.3 33.3
0.5 0.5 26.6
0.5 0.8 36.6
0.5 1.0 23.3
1 0.1 26.6
1 0.3 20.0
1 0.5 36.6
1 0.8 46.6
1 1.0 23.3
2 0.1 56.6
2 0.3 63.3
2 0.5 80.0
2 0.8 50.0
2 1.0 40.0
3 0.1 70.0
3 0.3 33.3
3 0.5 20.0
3 0.8 16.6
3 1.0 10.0

The value of each combination consisted of the percentage of callus induction
from the flower bud of 3x10 replicates. BAP: 6-Benzylaminopurine

Table 2: Effect of 6-benzylaminopurine and indole-3-butyric acid on shoot
developed from the flower bud callus of Caesalpinia bonducella

Plant growth regulators (mg/L) Number of shoot buds/
BAP IBA callus (mean+SD)
2 0.3 0.30+0.48
2 0.5 0.50+0.53
2 0.7 0.80+0.42
2 0.9 1.20+0.63
3 0.3 2.00+0.82
3 0.5 3.80+0.79
3 0.7 3.30+0.67
3 0.9 1.20£0.63
4 0.3 2.20+0.63
4 0.5 1.50£0.71
4 0.7 1.20+0.79
4 0.9 0.90+0.74
5 0.3 1.00+0.47
5 0.5 0.80+0.63
5 0.7 0.60+0.52
5 0.9 0.40+0.52

The value of each combination consisted of mean+SD of 10 replicates. SD:
Standard deviation; BAP: 6-Benzylaminopurine; IBA: Indole-3-butyric acid

In silico molecular docking studies

The two bioactive compounds were docked against the L. interrogans to
check their antibacterial activity. The SC2 ligand has shown a remarkable
interaction of three and two hydrogen bonds with the selected proteins
2H12 and 2ZZ8, respectively, and has obtained the highest binding
energy of —7.7 and —8.0 [Figure 5a and b]. But when compared to
SC2, the LC3 exhibited binding affinity of —7.1 by forming only one
hydrogen bond with 2H12, whereas with 2ZZ8, there was no formation
of hydrogen bond except for hydrophobic interactions with the binding
affinity of —7.3 [Figure 6a and b].

Antileptospiral activity

The above results were enough to convince us to check the activity
of bioactive compounds against unusual and unique organism such
as Leptospira, which possesses a unique metabolism. In both the
microdilution and tube dilution technique, benzylpenicillin was used as
positive control and bioactive compounds as test samples, it was quite
fascinating to note that both the bioactive compounds showed promising
results and completely inhibited leptospiral growth at concentrations as
less as 75 pg which is profoundly significant. It is also quite interesting
to note that the bioactive compounds were found to possess higher
antileptospiral activity equal to the standard drug [Tables 2a and b].

DISCUSSION

Medicinal plants measure a valuable supply of a massive array of
chemical compounds. They synthesize and accumulate extractable
organic substances for various drug preparations.'"” In spite of
tremendous advances made in modern medicine, there are still a large
number of ailments for which suitable drugs are yet to be investigated.
The information of the biological activities and therefore the chemical
constituents of plants square measure fascinating, not just for the
invention of recent therapeutic agents however additionally revealing the
worth of new sources of economically useful materials." Thus, a careful
and extensive study on medicinal plants is necessary to identify newer
plant products to evaluate the efficacy of the compound to combat the
disease. In recent years, there has been an awakening all over the world
for the use of organic medicaments in place of synthetic and antibiotics
and therefore has been consistent growth in demand of many of these
plant-based drugs and several plant products from diverse species.!"” This
has given rise to large-scale collection of several medicinal plants and
many of them are on the verge of extinction. Deforestation and changing
environmental conditions have been causing a threat to many species
thereby some species have already become extinct and some others are
threatened to extinction.!'®2% There has been a growing awareness of
the imminent danger to plant life and naturalists are evincing interest
in biodiversity and its conservation through in situ and ex situ method.

Table 2a: Effects of different concentrations of -sitosterol against various species of Leptospira through tube dilution technique and microdilution technique

Species name Technique Inhibition rate percentage in different concentration of LC3 compound Standard benzylpenicillin 30
25 50 75 100 125 150

Leptospira pomona MDT 90 95 100 100 100 100 100
TDT 85 90 100 100 100 100 90

Leptospira javanica MDT 75 90 100 100 100 100 90
TDT 75 90 100 100 100 100 90

Leptospira pyrogens MDT 80 85 100 100 100 100 90
TDT 80 85 100 100 100 100 90

Leptospira australis MDT 70 90 100 100 100 100 95
TDT 70 85 100 100 100 100 100

Leptospira hardjo MDT 90 95 100 100 100 100 95
TDT 90 95 100 100 100 100 100

TDT: Tube dilution technique; MDT: Microdilution technique; LC3: 3-Sitosterol
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Table 2b: Effects of different concentrations of pent-4-enoate against various species of Leptospira through tube dilution technique and microdilution

technique
Species name Technique Inhibition rate percentage in various concentration of SC2 compound Standard benzylpenicillin 30
25 50 75 100 125 150
Leptospira pomona MDT 95 95 100 100 100 100 100
TDT 90 80 100 100 100 100 90
Leptospira javanica MDT 90 90 100 100 100 100 90
TDT 90 83 100 100 100 100 90
Leptospira pyrogens MDT 85 95 100 100 100 100 90
TDT 85 85 100 100 100 100 90
Leptospira australis MDT 90 80 100 100 100 100 95
TDT 85 95 100 100 100 100 100
Leptospira hardjo MDT 95 95 100 100 100 100 95
TDT 95 85 100 100 100 100 100
TDT: Tube dilution technique; MDT: Microdilution technique; SC2: Pent-4-enoate
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Figure 4: Rooting of the organized shoot and soil acclimatized
plantlets: (a) Growth of shoot with serrate margined leaves and rooting
on half-strength MS medium and (b) Hardened potted plant

Many woody legume species are propagated only through the seeds."”!

Loss of viable germplasm, extensive dormancy period, and destruction
of habitat resulted in the depletion of the population. Therefore, the
development of a protocol for regenerative potentialities is of utmost
importance for the conservation of the woody legumes. 2!l

Various explants, namely flower bud, flower stalk, leaf tip, leaf with
midrib, leaf blade, and petiole were cultured for callus induction
and in vitro development of plantlets.”?!! The age of the flower bud
was found to be an important factor in callus induction and shoot
proliferation. There are some previous reports on using of flower
bud as explants for shoot regeneration.”” In the present stud, C.
bonducella floral callus was initiated on the media supplemented
with a range of 0.5-3 mg/l 2, 4-D, and 0.1-1 mg/l BAP. Callogenesis
was initiated from the thalamus region of the flower, gradually it
proceeded toward the nonaccessory and accessory floral parts of the
flower. Optimal callogenesis was noticed from the flower bud explants
at the concentration of 0.5 mg/l BAP and 2 mg/l 2, 4-D. The primary
calli subcultured on to the shooting media which contain MS basal
salts supplemented with a range of 2-5 mg/l BAP and 0.3-0.9 IBA for
shoot induction and high-frequency shoot induction was noticed at 3
mg/l BAP and 0.5 IBA (3.80 £ 0.79). After 4 weeks of shoot initiation,
the shootlets grew above 3-4 cm length were transferred to rooting
media augmented with different concentrations of IBA (0.1-1.0
mg/l). The regenerants were hardened primarily in the polythene
bags at greenhouse condition and transferred to the pots containing
sterilized soil. The regenerants are successfully hardened in outside
the laboratory. Through this investigation, it has been possible to

Figure 5: (a) The 2D Discovery Studio analysis and docking results
showing the interaction between LC3 and 2H12; and (b) The 2D Discovery
Studio analysis and docking results showing the interaction between SC2
and 2H12

develop an efficient and reproducible in vitro mass propagation system
from flower buds of C. bonducella.

The isolates of C. bonducella were tested for their in silico antibacterial
activity against L. interrogans. Thus, the in silico analysis became
the supporting data as it was reported that C. bonducella exhibits
a good antibacterial inhibition activity. By this, our investigations
on C. bonducella stood apart from the previous work carried out on
the same plant. In the present study, the molecular docking of two
phytoconstituents LC3 and SC2 against citrate synthase and LipL32
proved the antileptospiral activity of C. bonducella, by forming
a good amount of bonded (hydrogen bonds) and non-bonded
interactions (hydrophobic interactions) and also exhibited higher
binding affinity with the receptors. The in silico studies suggested that
both LC3 and SC2 showed a remarkable antibacterial effect by inhibiting
the bacterial citrate Synthase and LipL32.

Billah et al., 2013, have shown the activity of crude methanol extract of
C. bonducella leaves possess antibacterial, antidiarrheal, and cytotoxic
activities and the experiments conducted by Subbiah et al., 2019, showed
the inhibition of a-amylase activity, which showed that the plant may
be used in antidiabetic therapy. Further, they reported the antidiabetic,
anti-inflammatory, antioxidant, antimicrobial, and antimitotic activity.
The study conducted by Shirish et al., 2017, investigated the in vitro
antibacterial activity of the extracts of C. bonducella leaves extracts.?"]

CONCLUSION

The in silico molecular docking and in vitro approach were carried
out with LC3 and SC2 to check the antileptospiral activity. The
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Figure 6: (a) The 2D Discovery Studio analysis and docking results
showing the interaction between LC3 and 2ZZ78; and (b) The 2D Discovery
Studio analysis and docking results showing the interaction between SC2
and 2778

methyl (4E)-5-{2-[(1E)-buta-1,3-dien-1-yl]-4,6-dihydroxyphenyl}
pent-4-enoate when compared to [3-Sitosterol has shown a remarkable
anti-leptospiral activity against the L. interrogans through the inhibition
of citrate synthase and LipL32.
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