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Abstract: Plants have historically been used as raw materials for medicines, and several commercially important
medicines are procured from plants. The typical technique for discovering plant-based medications generally
requires much time and money. Bioinformatics plays a predominant role in the period of elevated capacity,
generation of high-throughput data in life sciences. Bioinformatics or Computational biology has contributed to the
portrayal of diverse new proteins and recognition and genes of novel genetic players. Bioinformatic approaches has
aided in the identification of key interactions among molecular players. This investigation aims to illustrate the
potential application of computational methods to advance herbal drug discovery in general, with the ultimate goal
of integrating medicinal plants into clinical science of modern mainstream and biomedicine.

Keywords: Bioinformatics, Herbal drug discovery, Clinical science, Biomedicine

Citation: Mohamed Insaaf P.M., Vadivu R., Mahalingam R. and Radha R.: Revolutionizing herbal drug discovery: A
bioinformatic approach for integrating medicinal plants into modern biomedicine. Intern. J. Zool. Invest. 10(2):
1225-1230, 2024.

https://doi.org/10.33745/ijzi.2024.v10i02.121

@ This is an Open Access Article licensed under a Creative Commons License: Attribution 4.0 International (CC-BY). It
@ = allows unrestricted use of articles in any medium, reproduction and distribution by providing adequate credit to the

author (s) and the source of publication.

Introduction

Plants are a significant assets for a widespread
range of goods that meet humane requirements.
Plant substances are utilized for a variety of
applications, including lumber, food, and medicine.
Plant-based products have been used in medicine
since antiquity. Several ancient written texts give
evidence for the usage of plant sources as
medicines (Patwardhan et al, 2005).
though plant-based offer

Even

medicines much

potential for boosting current medical treatments,
research is still lagging (Miller, 2011). There are
various computer methods for analyzing the
variety of molecules. These techniques have
significantly contributed to computer-aided drug
design (Jorgensen, 2004). Bioinformatics provides
a set of key approaches for analyzing and
amounts of information

interpreting large

generated by molecular biology-based procedures.
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Fig. 1: Role of Computational biology in integrating herbal plants in modern medicine.

Bioinformatic techniques provide critical tools for
identifying pathways and genes that could be
connected with major biologically
secondary metabolites found in medicinal plants
(Fig. 1) (Saito et al, 2010). Systems biology and
bioinformatics have provided a foundation for

active

studying these areas. Advancements in bioinfor-
matics are crucial for developing characterization
and analytical approaches in sciences of omics (Gu
and Chen, 2013).

Understanding about medicinal plants

Mankind has used a range of sources to treat and
cure diseases. Among them, herbal plants are the
most reliable natural resources. Various parts of
herbal plants are used for medicinal objectives,
including fruits, stems, seeds, bark, inflorescences,
and leaves (Chanda, 2014). Plants were utilized
in human remedies since prehistoric times.
Among them, herbal plants are the most reliable
natural resources. Various parts of herbal plants
are used for therapeutic objectives, including
fruits, stems, seeds, bark, inflorescences, and
leaves (Pandey et al. 2013; Wilkins, 2014).
A significant issue for the establishment of

ethnobotanical understanding bases is that
present data on plant compounds for medicinal
objectives has been dispersed and primarily
contained in literary texts in unshaped (i.e.
instinctive language) form. Consequently, it would
be critical to create systems for extracting, storing,
and presenting facts in a usable way for further
data gathering. Data collection approaches may
then be improved to help establish tailored bio-
prospecting and screening tactics. For retroactive
knowledge, the digitalization  of
literature is a triggering step, as demonstrated by
projects such as the Biodiversity Library of
Heritage  (http://www.biodiversitylibrary.org/)
and the US-China Digital Library Million Book
Project (http://www.cadal.zju.edu.cn). Although,
retrieving probably useful
digitised texts takes a lot of work. Some facts from
historical writings extracted using
automated character recognition methods. This
proved using
wrenching innovations in the 17t century herbal
literature, Ambonese Herbal (Buenz et al., 2005).
The automated algorithms were able to discover
some therapeutic plants that were also supported

historical

data from these
can be
information

was automated
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| Genomics: Helpful to identify sequencing processes, gene characterization
& genetic factors in secondary metabolite production.

Transcriptomics: Helpful in determining comparative expression of various
structural & functional proteins of plants using DNA microarray data.

Proteomics: Helpful in deciphering the protein-protein interactions, protein
structures & subcellular localization.

Metabolomics: Helpful in qualitative and quantitative interpretation of
secondary metabolite production.

' DNA Barcoding: Emerging technology for identification and authentication of
plant species in mixed samples.

Fig. 2: Bioinformatics in plant research.

by modern scientific findings. Ceiba pentandra, for
example, has been found as a potential headache
treatment. Cross-referencing this finding with
current research confirmed the anti-inflammatory
and analgesic characteristics stated in the old
transcript. Plant nomenclatures are then
recognized using string-matching methods (Wang
et al,, 2005). Another key step in this regard is the
creation of a syntactic electronic-science frame-
work for the Traditional System
Medicine (TCM). This syntactic reserve utilizes
realm ideologies to facilitate wide
database assimilation from many origins (Chen et
al., 2007).

of Chinese

ranging

Future aspects of herbal plants

Herbal plants have a potential fortune since there
are around half a million plants throughout the
world, and most of their therapeutic uses have not
yet been discovered. Their medicinal activities
might be emphatic in the management of current
or subsequent studies (WHO, 2005).

Therapeutic and aromatic show
enormous potential for the future, with several

intriguing prospects and opportunities:

plants

(i) Worldwide herbal industry Growth

Demand for medicinal plants is strengthening, and
the World Health Organisation (WHO) predicts
that by 2050, the worldwide herbal industry will
be worth $5 trillion, up from $62 billion now. This

rise is driven by growing knowledge of natural
cures and the health advantages of plant-based
medications.

(ii) Safety and Standardization

Ensuring the efficacy, safety and purity of herbal
medicines is very important. Standardization and
rigorous testing of plant bioactive components are
crucial for their integration into medical systems
(Basuetal, 2023).

(iii) Metabolomic and Genomic Research

Modern technology has made it feasible to study
medicinal and aromatic plants. Researchers
discover new possibilities through metabolomic
and genomic research (Bandyopadhyay et al,
2022).

(iv) Biosynthetic pathways and Secondary
metabolites
Medicinal = vegetation produces numerous

secondary metabolites, inclusive of phenols,
flavonoids, terpenoids, and alkaloids. Transcri-
ptomics sheds mild on the biogenesis pathways
answerable for synthesizing those treasured
compounds.
pathways to decorate the manufacturing of
bioactive molecules with healing potential.

Researchers can control those

(v) Developmental mechanisms

Understanding the
of therapeutic plants

developmental processes
is critically significant.
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Table 1: Databases and Tools for research in medicinal plants

species.

DATABASE/TOOLS OBJECTIVES REFERENCES

Herbmed Prov.ld.es proof based classification of numerous Wootton (2002)
medicinal plants

KEGG It is used to study neural networks and Kanehisa and Goto
molecular interactions (2000)

. . . o Boeckmann et
Swiss-prot It is used for the analysis of proteins in plants. al.(2003)
miRBase Tool used for the analysis of genomics of Griffiths-Jonesetal.

microRNA. (2006)
PubMed Database containing literatures and Wheeler et al.
bibliographics pertained to herbal plants. (2007)
Metacyc Database used for the investigation of metabolic Caspi et al. (2008)
pathways.
Tool used for computational comparison of Mayor et al.
VISTA
genomes. (2000)
Plant Omics Data Center Database used for examining systems of Ohyanagi et al.
interspecies gene expression. (2014)
METLIN Database of metabolic MS spectra Smith et al. (2005)
KNApSACK Descr1be§ relationships between mgtabohtes Afendi et al.
and species and useful for research in
. (2012)
metabolomics.
Used for obtaining strong searching, )
ebDB information of complete location and features https://ebdb.org
of export data.
NAPALERT Database used for investigation and Soejarto et al.
identification of experimental data related to
(1985)
natural products.
Provides information related to clinical
indications, herbal constituents, TCM
TCM-ID prescriptions, functional properties and Han et al. (2005)
molecular structure of active ingredients,
toxicity and therapeutic effects
Contains data related to therapeutic targets for
HIT herbal components from Traditional System of Kangetal. (2011)
Chinese Medicine.
Contains metabolome and transcriptome data Zrtlttp:e/ r{ (r)nn?i(ilsamnzlljpl
MPGR from taxonomically varied therapeutic plant § ) )

edu/

Transcriptomics aid in the knowledge of the
genetic pathways that control growth, blooming,
and fruit development. Scientists can improve
growing methods and ensure the long-term supply
of herbal plant resources by understanding these
mechanisms (Liu et al., 2021)

Role of Bioinformatics in therapeutic plant research
(Caetano-Anollés and Gresshoff, 2013)

Figure 2 illustrates the role of bioinformatics in
plant research.

Databases and Tools used for Research in Medicinal
plants

Table 1 depicts various databases and tools which
are being used for recent researches in medicinal

plants.
Conclusion
Plants could be a significant source of

therapeutically vital compounds. In any case,
plant-specific investigation has been hindered by a
few asset

provocations. Generally physical

1228


https://ebdb.org/
http://medicinalplantgenomics.msu.edu/
http://medicinalplantgenomics.msu.edu/
http://medicinalplantgenomics.msu.edu/

bioscreening methodologies to recognize and
consider restorative plants have not yet been
adequate to address current medicate necessities.
Bioinformatics approaches give vital instruments
for planning effectively and focused on looking for
homegrown treatments. This audit centres on
different angles of therapeutic plant investigate
where major propels can be accomplished

utilizing  bioinformatics = procedures. = The

incorporation of bioinformatic techniques may
usher in an unused time of homegrown medicate

revelation. Recent advances in computer

technology have made it easier to perform more
complex calculations in a fraction of the time than
before. Hybrid techniques integrating diversified
techniques of omics can contribute to a better
reasoning and elucidation of in vivo and in vitro
results. The field of computational biology is
promptly evolving, and it is mandatory that
advances in ethnopharmacology and pharma-
cology will not be possible without integrating the
latest bioinformatics tools.
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