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ABSTRACT

Hordeum Vulgare Young barley leaves were used to extract lutonarin. Reactive oxygen species
removal has been linked to the presence of lutonarin in plants, particularly in leaves. Hibiscatin is a
new flavonoid glycoside obtained from Hibiscus Plantifolius. EMDOCK is a graphical —automatic
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drug design system for docking, screening, and analysis. It's also a programme for calculating
ligand shape and orientation concerning the protein's active site. The molecular interactions of
Hibiscatin, Lutonarin, Rutin, and Quercetin with anti-oxidant proteins like Catalase (1DGF),
Glutathione Reductase (3DK4), and Superoxide Dismutase (5YTO) were studied using Insilco
docking simulations (Patel A. K. et al., 2022) The ligands' 2D structure was created and stored in
mol format using BIOVIA Draw Software. The ligand structures were optimised and reduced using
Avogadro software. The macromolecules were cleansed of water residues and Gasteiger charges
were added using Dock Prep in UCF Chimera [1].

Keywords: Hibiscatin; lutonarin; quercetin; rutin; docking.

1. INTRODUCTION

Herbal plants are the oldest known health care
products that have been used by people all over
the world as natural remedies. However,
according to the Department of Health, medicinal
herbs are used for primary healthcare by 80 per
cent of the worldwide people [2-5]. With the
emergence of synthetic medications, medicinal
plants' utility has waned in modern times,
particularly in industrialized Western countries.
After all, in less developed countries, the use of
readily available, reasonably priced herbal
remedies coexisted alongside those of more
advanced pharmaceuticals. Herbal remedies
have recently regained popularity due to their
shown efficacy and lack of side effects [6]. The
biological activity is mainly caused by active
molecules created during secondary metabolism.
Up until the development of iatrochemistry in the
16th century, plants were used to treat illness
and prevent it [7-9].

Plants have been isolated/derivative for the past
50 vyears, revolutionizing modern medicinal
treatment. The therapeutic characteristics of
these chemical components are similar to those
of plant and animal medications [10-16]. The
World Health Organization encourages the use
of medicinal biologics in nationwide health
services because they are easily accessible at a
cost that is affordable to the average person, and
they have been thoroughly evaluated [17,18].

Bioactive chemicals are often detected using
sophisticated bioassays and bioassay-guided
fractionation of medicinal herbs utilized by
traditional healers, according to research. As a
result, several new medically significant
molecules have been isolated. Due to the
dedicated efforts of researchers, a huge number
of strong medications, therapeutic leads, and
many new pharmacologically active ingredients
have been produced from herbal drugs [19].
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The unending search for happiness will last till he
takes his last breath; this search has led him
down countless pathways, both known and
unknown. Man has been plagued with the
disease since the beginning of his existence.
Drugs are as old as disease, and the search for
solutions to counteract them is probably as old
as well [20]. Humans are more susceptible to
sickness, and they have long sought to alleviate
their pain from injury or disease by utilising the
plants that grow around them. The plant, known
as "The sleeping giant of drug discovery," is now
the world's primary supplier of pharmaceuticals
[21,22].

Plants have long been associated with the
history of medications, and plant products are
widely used in ethnomedicine and traditional
medical systems [20]. Over the last three
decades, the number of medicinally valuable
plants has exploded. Multinational medicine
corporations and research institutes are looking
for new drugs and lead compounds in the
unexplored abundance of the plant kingdom. The
study of traditional remedies, mostly of botanical
origin, on which the vast medical care is still
provided to a large proportion of the worldwide
people [23].

According to the World Health Organization,
plant-based medicine is used by 3.5 billion
people in poor nations for primary health care.
Because of the following factors, there has been
a global upsurge plant-based medications are
gaining popularity.

i. High-priced synthetic medications

i. Synthetic medications made from non-
renewable basic raw resources
Chemical industries contribute
environmental contamination.

iii. to

iv. Public acceptance of plant-based drugs
as well as a patient tolerance and a
lengthy history of use

V. Plant drugs from renewable sources
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Vi. In environmentally friendly conditions
cultivation and processing of drugs
Vil. The majority of new lead molecules are

obtained from plants

Herbal remedies are beneficial; even though it is
used to treat many diseases often require further
research in light of modern science [24].

In India's largely rural and tribal villages, some
7500 plants are used in indigenous health
practices. Out of these, over 4000 plants of real
medicinal value are either little known or
completely unknown to the general public. A
thorough examination and documenting of plants
utilized in local health traditions, as well as a
medicinal assessment of these plants and their
taxonomic relations, can lead to the discovery of
priceless plant medications for a variety of
ailments [25-29].

Despite enormous progress in the identification
of novel therapeutic chemicals, the current
medical system fails to provide appropriate
medications for a wide range of diseases [30].
Hepatic illnesses, viral infections, AIDS,
rheumatic ailments, and other medications are
among them. The symptomatic alleviation
provided by existing treatment medicines may
not affect the curative process, increasing the
likelihood of relapse and the risk of adverse
effects. Because the majority of people suffer
from hepatic disorders and inflammatory
conditions of known and unknown origin, the
creation of hepatoprotective medications is a
prominent focus of research in the field of natural
product research.

The literature review conducted as part of the
proposed work suggests that chemical
compounds found in the stem of Hibiscus
plantifolius and the leaves of Hordeum vulgare
have antioxidant [26].

anti-diabetic, and hepatoprotective properties.
The activities that have been identified from
various portions of these plants are due to
chemical elements such as flavonoids, steroids,
terpenoids, and quinones [31] Plants used in this
study have no scientific evidence of anti-diabetic
or hepatoprotective effects. The screening of
phytochemicals and pharmacological activity of
the chosen species may provide important
information and material for improved
management of free radical generation, liver
toxicity, and hyperglycemia.

23

SELECTION OF PLANTS

Hibiscus plantifolius Hordeum Vulgare

Constituents Present in H. plantiifolius

Many active compounds from H. plantiifolius,
include Hibiscatin, friedoolean-14-en-3-yl
acetate, Nimbosterol, campestral, stigmasterol,
cholesteryl alcohol, ergosterol, fats, and
Anhydrous citric acid, tartrate and ethanedioic
acid, levulose, dextrose, cellulose, polyphenols
and polyphenol glycosides have been identified.
An active compound from H. vulgare contains a
variety of vitamins, minerals and polyphenol
compounds, including flavone C glycosides,
saponarins and lutonarin. C-glycosyl flavones
and O-glycosyl -C-glycosyl flavones distinguish
between Di-O- glycosyl flavones and O-
diglycosyl -flavonens. Most of them are first
described in barley. Saponarin (Isovitexin-7-O-
glucoside), Lutonarin (Isoorientin-7-O-glucoside)
and Isoscoparin-7-O-glucoside derivatives make
up the majority of the detected compounds.
Several acylated derivatives, namely, 7-O-[6-
acyl]-glucosides and 7-O-[6-acyl]-glc-4-
glucosides of isovitexin, isoorientin and
isoscoparin are also described (Ferreres F et al.,
2008).

Reported Activity:

Study of Saravanan et al. [32] showed that the H.
platanifolius showed a concentration-dependent
removal effect on hydrogen peroxide, and had
the properties of metal chelation and reducing
?ower. The flavonoid content was 57 + 5.4 mg q
and the phenol content was 289.5 + 5 mg g™
The ethanolic and aqueous thermal extracts of H.
platanifolius were found to be effective in this
investigation and have excellent antioxidant,
hypoglycemic, and lipid-lowering effects.

Yu YM et al. [33] the antioxidative and
dyslipidemia of Hordeum Vulgare were
investigated in a rabbit model of arterial
sclerosis. The results showed that 30%

suppression of hyperlipidemia arterial sclerosis
by barley leaves was associated with a decrease
in plasma lipids and an increase in antioxidant
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capacity.
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These findings imply that the

antioxidant and lipid-lowering effects of BL may
help prevent cardiovascular diseases such as
atherosclerosis [34]

PROCEDURE:

Malunavar et al. [1] utilised the
iIGEMDOCK  version 2.1  software
(http://gemdock.life.nctu.edu.tw/dock/) for
docking simulations to analyse binding
mode and interactions for the synthesised

compounds.

The synthesised compounds  were
subjected to docking simulations to
determine  binding mechanisms and

interactions. The iIGEMDOCK version 2.1
software
(http://gemdock.life.nctu.edu.tw/dock/) was
used (Malunavar et al., 2022). G

EMDOCK is a graphical —automatic drug
design system for docking, screening, and
analysis. It's also a programme for
calculating ligand shape and orientation
concerning the protein's active site.

The molecular interactions of Hibiscatin,
Lutonarin, Rutin, and Quercetin with anti-
oxidant proteins like Catalase (1DGF),
Glutathione Reductase (3DK4), and
Superoxide Dismutase (5YTO) were
studied using Insilco docking simulations
(Patel A. K. et al. 2022) The ligands' 2D
structure was created and stored in mol
format using BIOVIA Draw Software. The
ligand structures were optimised and
reduced using Avogadro software. The
macromolecules were cleansed of water

residues and Gasteiger charges were
added using Dock Prep in UCF Chimera
[1].

Ligand interactions were displayed using
Biovia's Discovery Visualizer. For the
typical docking approach, a reliable
docking method was used. The scoring
function was used to evaluate the best
docking solutions. Combining van der
Waal's, hydrogen bonding, and electro
statistic energies, it calculates fitness. To
determine the interactions between the
ligand and the target protein, a post
docking interaction profile analysis of
optimal poses was performed [1].

The ligands' 2D structure was sketched in
BIOVIA Draw programme and stored in
mol format. Avogadro software was used
to optimise and reduce the ligand
structures. Water residues were removed
from the macromolecules, and Gasteiger
charges were added using Dock Prep in
UCF Chimera [1].

Discovery Visualizer was wused to
visualising and analyse ligand interactions
(Biovia). A stable docking approach was
chosen and a standard docking protocol
was followed. The best docking solutions
were examined using the scoring
function..By combining van der Waal's,
hydrogen bonding, and electro statistic
energies, the scoring function estimates
fitness. To determine the interactions
between the ligand and the target protein,
a post docking interaction profile analysis
of optimal poses was performed

Docking interactions of molecules with antioxidant proteins

OH
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\

OH
OH O

Quercetin

Hibiscatin

Fig. 1. Ligands of Quercetin and Hibiscatin
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Lutonarin

Fig. 2. Ligands of rutin and lutonarin

Proteins:

1DGF/CATALASE 3DK4/GLUTATHIONE REDUCTASE (GR) 5YTO/SOD

Fig. 3. Proteins

Fig. 4. Hibiscatin- catalase
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Fig. 5. Hibiscatin- catalase 2D

Fig. 6. Quercetin- catalase
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Fig. 8. Rutin- catalase
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Fig. 10. Lutonarin- catalase
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Fig. 11. Lutonarin- Catalase 2D

Molecular docking interaction with catalase:

The structurally similar Hibiscatin and Quercetin
had a good binding energy profile compared to
the Lutonarin and Rutin compounds. The binding
energy of Hibiscatin and Quercetin are - 124 and
-108.95 K.cal/mol respectively. Both -OCH3 and
-OH substituents in Hibiscatin and —-OH
substituents in Quercetin are responsible for the
majority of Hydrogen bond interactions with the
active site amino acid residues in the Catalase
protein. Due to the complicated nature of the
Lutonarin and Rutin, they have steric hindrance

and clashes with the active site pocket and thus
they have lower binding energy with Catalase.
with

Molecular Docking Interactions

Glutathione Reductase:

Among the compounds docked with the
Glutathione  Reductase Lutonarin  (-93.82
K.cal/mol) and Rutin (-88.79 K.cal/mol) had a
good binding profile compared to the Hibiscatin
and Quercetin compounds. The —C=0 and the —
OH groups are involved in the interaction with the
active site ‘amino acid residues in both Lutonarin
and Rutin compounds.

Fig. 12. Lutonarin-GSH
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Fig. 15. Rutin-GSH 2D
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Fig. 16. Hibiscatin-GSH
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Fig. 18. Quercetin-GSH
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Fig. 20. Rutin- SOD
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Fig. 22. Lutonarin- SOD

SER
‘1‘ _f' B33
LS :
B:30 o— .
— \vb
% /
R w9
~
\
L 0
—d 3 - —
h B & S o,
H 0
i /P
SER piq]
H:A8 H:34
Isbrradtion
[T o e s [ R
| ELES

I corvrotiora rvdhogen el

o R | R

Fig. 23. Lutonarin- SOD 2D

Fig. 24. Hibiscatin-SOD
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Fig. 26. Quercetin- SOD
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Table 1. Energies of Catalase, Glutathione, SOD

Binding Energy K.cal/mol Catalase  Glutathione Reductase (GSH) SOD
Hibiscatin -124 -83.32 -105.68
Lutonarin -90.7 -93.82 -108.61
Quercetin -108.95 -70.95 -88.07
Rutin -83.38 -88.79 -116.67
Molecular docking interactions with COMPETING INTERESTS

superoxide dismutase:

Rutin had very good binding energy with SOD (-
116.67 K.cal/maol) followed by Lutonarin (- 108.61
K.cal/mol). They both are structurally similar
compared to Hibiscatin and Quercetin. Hibiscatin
also had a better binding profile (-105.68
K.cal/mol) with SOD. The peripheral —OH
substituents are involved in the interactions in
both Rutin and Lutonarin compounds with the
active site residues of SOD protein.

2. DISCUSSION

In the present study, docking studies of hibiscatin
which is obtained from Hibiscus Plantifolius and
Lutonarin obtained from Hordeum Vulgare was
evaluated. The binding energies of Hibiscatin,
Lutonarin, Quercetin and Rutin were studied and
compared with the antioxidant enzymes
Catalase, Glutathione Reductase and Super
oxide dismutase. The binding energies and
comparisons were tabulated. The structurally
similar Hibiscatin and Quercetin had a good
binding energy profile with catalase compared to
the Lutonarin and Rutin compounds. Among the
compounds docked with the Glutathione
Reductase Lutonarin and Rutin had good binding
profiles compared to the Hibiscatin and
Quercetin compounds. Rutin had very good
binding energy with SOD followed by Lutonarin.
They both are structurally similar compared to
Hibiscatin and Quercetin. Hibiscatin also had a
better binding profile with SOD. A good binding
profile was observed for Rutin, Lutonarin,
Hibiscatin, and Quercetin.

3. CONCLUSION

By using these docking studies comparative
studies has been done for the chemical
constituents obtained from palnt sources. Based
on this, the structurally similar Hibiscatin,
Quercetin Lutonarin, and Rutin has good binding
energy profiles which are compared with the
antioxidant enzymes Catalase, Glutathione
Reductase and Super oxide dismutase.
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