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Abstract

Ethnopharmacology, by documenting the beneficial
effects of plants, has laid the foundation for the
therapeutic  application of natural compounds.
Natural products, either in their raw form or
following the extraction of active components, have
been utilized by various cultures and explored as
valuable resources for drug development. The shift
from traditional ethnopharmacology to modern drug
discovery has followed a logical progression,
facilitated by
characterization techniques, improved computational
capabilities, and the rise of chemoinformatics. While
the extensive exploration of natural product chemical
diversity has led to the identification of new
compounds with pharmaceutical potential, this has

advances in  isolation  and

not translated into a corresponding surge in new
drugs. This work reviews the progression of concepts
and methodologies from
ethnopharmacology to modern silico drug
discovery — approaches for natural  products.
Historically, the process began with identifying a
plant  through ethnopharmacological
research, followed by the isolation and testing of the
active compound. However, in recent years, the
identification process has reversed: computational

traditional
in

extensive

techniques such as in silico docking, molecular
dynamics, and network pharmacology now pinpoint
active substances first, and the corresponding
plant(s) containing then
identified  using hypothesized
ethnopharmacological data. We also emphasize the

these substances are
existing  or
limitations of current in silico approaches and argue
that in vitro and in vivo validation remains a crucial
Finally,
to drug discovery from natural

step in the process. we present our

contributions
products, including examples where we have applied
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this full spectrum of methods. Specifically, we detail
the isolation of novel antiviral compounds derived
from natural products that show activity against
certain viruses.

Keywords: Ethnobotany, Traditional Medicine, Drug,
Ethnopharmacology, Virus.

Introduction

Traditional Indian medicine is one of the
world’s oldest medical with
Ayurveda being its most prominent system.
Ayurveda emphasizes holistic healthcare by
considering the body, mind, and spirit as

sciences,

interconnected. It is founded on the belief
that health is achieved through harmonious
coexistence with nature (Liu et al. 2005).
The core theories of Indian medicine are the
Five FElements theory and the Tridosha
(Three Humors) theory. The Five Elements
theory, rooted in Vedic culture, explains
human physiology through five basic
elements: Prithvi (earth), Jala (water), Agni
(fire), Vayu (air), and Akasha (ether). These
elements, ingested through food, maintain
corresponding components in the human
body.

The Tridosha theory identifies three humors:
Vata (gas), Pitta (bile), and Kapha (mucus).
Health is maintained through the balance of
these humors, while imbalances lead to
disease. Treatment aims to restore balance
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using diet and medicines. Additionally, the
concept of Saptadhatus (seven body tissues)
was introduced, comprising chyle, blood,
flesh, fat, bone, marrow, and reproductive
tissue, all derived from food intake. The
system Malas  (waste
products): feces, urine, and sweat. The
human body’s tissues are formed through
the transformation of the Five Elements.
Health depends on maintaining balance
within the body and between the body and
external factors. Disruptions, caused by
overeating, unhealthy habits,
changes, misuse of senses, or emotional
distress, lead to diseases. Treatment focuses
on both body cleansing and mind cleansing.
Balance can be restored by adjusting diet,
correcting unhealthy behaviors, and using
appropriate medications to regulate bodily
disorders.

also includes

seasonal

Ethnobotany and Traditional Medicine in
India

The Indian subcontinent, home to one of the
world’s oldest civilizations, has a rich
history of traditional healthcare systems. In
addition to Ayurveda, other
traditional and folk medicine practices
developed over time. These systems
collectively utilize more than 7,500 plant
species for healthcare purposes. According
to the World Health Organization (WHO),
around 80% of the global population relies
on traditional medicine for primary
healthcare, with medicinal plants being a

several

significant component. Since ancient times,
forests have been a primary source of
medicinal plants, particularly tropical
forests, which are rich in plants with

curative properties. Indigenous communities
have long benefited from the medicinal
value of these plants, using them for both
preventive and curative healthcare.

In India, herbal remedies have been a core
part of traditional healthcare. Local
communities have developed diverse
practices for using different plant parts to
prepare and administer herbal medicines.
These methods vary across regions. Despite
the decline in traditional knowledge, some
herbal practitioners continue to preserve and
practice ancient healing arts effectively. The
local knowledge of medicinal plants,
including their physical, chemical, and
ecological properties, has been passed down
through generations and remains a valuable
resource. The study of ethnobotany in India
has intensified since the 1950s, focusing on
botany, chemistry,
pharmacology, and biotechnology of herbal
medicines. Modern research has validated
many traditional claims, leading to the

pharmacognosy,

discovery of new herbal treatments. For
example, plants like Commiphora (used as a
hypolipidemic agent),
(hepatoprotective), Bacopa (brain tonic),
Curcuma (anti-inflammatory), and Asclepias
(cardiotonic) are being scientifically
investigated for their medicinal properties.

Picrorhiza

Drug Development Through Ethnobotany

Ethnobotanical studies have significantly
contributed to the development of new
pharmaceutical drugs, particularly through
the exploration of traditional medicinal
knowledge. = Ethnobotany = has  been
instrumental in identifying plant-based
treatments that have evolved into modern
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medicines. Ethnomedical investigations
have led to the discovery of critical drugs
such as reserpine (used to treat

hypertension), podophyllotoxin (the base for
important anticancer drugs), and vinblastine
(used in cancer therapy). Many drugs have
entered the global pharmaceutical market
through the exploration of
ethnopharmacology and traditional medicine
practices (Bussmann 2002; Mukherjee and
Wahile, 2006). These discoveries underscore
the extensive use of medicinal plants in drug
development.

The use of medicinal plants for isolating
active components began in the early
nineteenth century. A pivotal moment in this
process was achieved by Friedrich Serturner
in 1803, when he successfully isolated
morphine from opium. This marked the birth
of natural products chemistry, laying the

foundation for future discoveries in
pharmaceutical sciences. Following this
breakthrough, several other key plant-

derived compounds were isolated and
identified for their medicinal properties. For
instance, emetine was obtained from
Carapichea (Brot.) L.
Andersson, strychnine from Strychnos nux-
L.,
officinalis L., colchicine from Colchicum
autumnale L., atropine
belladonna L., papaverine from Papaver

ipecacuanha

vomica quinine  from  Cinchona

from Atropa

somniferum L., and salicin from Salix
species (Der Marderosian and Beutler 2002;
Allen and Hatfield 2004; Siddiqui et al.
2014). These compounds demonstrated that
plants could be a valuable source of highly
potent therapeutic agents.

The alkaloids isolated during the nineteenth
century represented a significant
advancement in medicine. Unlike -earlier
practices of using unprocessed herbal
materials, the isolation of pure compounds
allowed for more precise dosing and
significantly reduced the risk of adverse
effects. This shift marked a major
improvement in the use of prescription
drugs, ensuring both safety and efficacy in
treatments. As a result, the use of purified
plant-based  compounds  became a
Western

cornerstone of medicine,

particularly in prescription drugs.

By the early twentieth

advancements in

century,
chemistry  further
revolutionized drug development. Scientists
began creating semisynthetic and synthetic
compounds, which
modifications to natural products to enhance
their efficacy and reduce side effects. This
shift particularly  beneficial in
improving the scalability and effectiveness
of drug production. For example, the
development of semisynthetic derivatives
from plant-based compounds has resulted in
numerous modern pharmaceuticals.

allowed for

was

Today, ethnobotany remains an essential
field in the search for new drugs.
Researchers continue to investigate the
traditional of plants to identify
promising candidates for modern medicine.
Studies have demonstrated that traditional
knowledge of medicinal plants is a valuable

uses

resource for pharmaceutical innovation. The
exploration of ethnopharmacology has
paved the way for new treatments,
particularly in areas such as hypolipidemic
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agents, hepatoprotective drugs, brain tonics,
anti-inflammatory agents, and cardiotonic
drugs. The
Picrorhiza,

of  Commiphora,
and

study
Bacopa,
highlights
have

Curcuma,
traditional
the
development of modern drugs (Der
Marderosian and Beutler 2002; Allen and
Hatfield 2004; Siddiqui et al. 2014).

Asclepias how

remedies contributed  to

In conclusion, ethnobotanical research has
provided a bridge between traditional
medicine and modern pharmaceuticals. The
exploration of plant-based treatments has led
to the discovery of numerous life-saving
drugs and continues to inspire innovation in
the field of medicine. The contributions of
ethnobotany and ethnopharmacology to drug
development emphasize the importance of
preserving traditional medicinal knowledge
while integrating it with modern scientific
approaches to improve global healthcare.

Conclusion

Natural products continue to be a valuable
source of potential drug leads in the drug
discovery process. These products play a
critical role in human therapy, offering a
vast reservoir of Dbioactive chemical
diversity. Ethnopharmacological studies are
essential in the development of herbal
medicines as they provide scientific
validation for the medicinal uses of various
plants. Additionally, these studies contribute
to the preservation of cultural heritage,
ensuring that traditional knowledge is not
lost over time. As highlighted by Siddiqui et
al. (2014), ancient wisdom has formed the
foundation of modern medicine and will

remain a crucial source for the discovery of
future drugs.

However, the rapid industrialization and loss
of ethnic cultures have led to a decline in
traditional medicinal knowledge,
particularly in developed countries (Gengler
Ozkan and Koyuncu, 2005). Ethnobotanical
field studies, which document the role of
plants in traditional societies, remain largely
an academic effort rather than an industrial
endeavor. While the pharmaceutical industry
often relies on random plant collection and
automated in vitro screening methods to
discover bioactive compounds,
ethnopharmacological research takes a more
targeted approach, focusing on traditional
knowledge to guide drug discovery.

The
institutions

collaboration between academic

and pharmacy researchers
through joint research programs can enhance
the development of effective
phytopharmaceuticals (Fabricant and
Farnsworth, 2001; Heinrich and Gibbons,
2001). By studying traditional medicinal
practices,  researchers  can
extraction methods and develop
experimental models that increase the
success rate of discovering novel plant-
derived  compounds.  The  scientific
verification of traditional knowledge
provides a more rational and efficient path
for identifying bioactive molecules with
therapeutic potential.

improve

Ethnopharmacology offers a comprehensive
approach to drug discovery by exploring
both the traditional uses of plants and their
potential  broader  applications.  Plant
extracts, which form the active ingredients
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of both herbal medicines and conventional
pharmaceuticals, can be discovered through
ethnopharmacological research. Moreover,
the pharmaceutical industry can benefit from
traditional knowledge by conducting more
targeted screenings based on historical use.
Such an approach ensures that cultural
traditions  are
facilitating  the

preserved  while also
development
effective plant-based medicines, bridging
the gap between ancient wisdom and
modern scientific innovation.

of new,
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