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Abstract

Ethnopharmacology and natural product drug discovery remains a significant hope in the current
target-rich, lead-poor scenario. Many modern drugs have origin in traditional medicine and
ethnopharmacology. Traditional Indian Medicine — Ayurveda has a long history and is one of the great
living traditions. Considerable research on pharmacognosy, chemistry, pharmacology and clinical
therapeutics has been carried out on Ayurvedic medicinal plants. Several preclinical and clinical studies
have examined cytoprotective, immunomodulatory and immunoadjuvant potential of Ayurvedic
medicines. The ethnopharmacology knowledge, its holistic and systems approach supported by
experiential base can serve as an innovative and powerful discovery engine for newer, safer and affordable
medicines.

This is a review of a number of ethnobotany and ethnopharmacology texts and papers in order to
arrive at current understanding and scope of ethnobotany and ethnopharmacology. It includes either a brief
definition of both fields and presenting some examples on them.

Keywords: Bioprospecting; Ethnobotany; Ethnopharmacology.
Introduction

Throughout human history, people used various materials from nature to cure their illnesses and
improved their health. Substances were derived from flora, fauna and mineral sources located in people’s
immediate surroundings but also in remote areas. Nature has been the source of medicinal agents for
thousands of years, and an impressive number of modern drugs have been isolated from natural sources,
many based on them use in traditional medicine. This plant based traditional medical systems continue to
play an essential role in health care, with about 80% of the world’s inhabitants relying mainly on traditional
medicines for their primary health care, though medicinal plants form the principle component of
traditional medicine.

Ethnopharmacology is a highly diversified approach for drug discovery which involves the
observation, description and experimental investigation of indigenous drugs and their biologic activities
that is based on botany, chemistry, biochemistry, pharmacology, and other disciplines (anthropology,

archaeology, history, and linguistics) contributing to the discovery of natural products with biologic
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activity. WHO defines -Traditional medicine is the sum total of the knowledge, skills, and practices based
on the theories, beliefs, and experiences indigenous to different cultures, whether explicable or not, used
in the maintenance of health as well as in the prevention, diagnosis, improvement or treatment of physical
and mental illness? Traditional medicine covers a wide variety of therapies and practices which vary from
country to country and region to region. In some countries, it is referred to as "alternative" or
"complementary" medicine (CAM). In developed countries, 70% and 80% population have used CAM
because they believe that this type of treatment is more “natural” and therefore “risk-free”, or as an adjunct
to treatment for a chronic, debilitating or incurable disease. India has a rich ancient heritage in traditional
medicine. Indian Materia medica provides abundant information on ethnic folklore practices and traditional

aspects of therapeutically important natural products.

History

Ethnopharmacology was initiated by the missionaries in the colonies interested in the use of
pharmacologically active plants, like the Jesuits in 16" century Latin America. Luis Lewin [1850-1929],
Carl Hartwich [1851-1917], Alexander Tschirch [1856—1939] and Richard Evans Schultes [1915-2001]
established Molecular ethnopharmacology. Robert Gordon Wasson [1898—-1986] and Albert Hofmann
[1906-2008], resulting in the isolation of psilocybin from psychoactive mushrooms. Discovery of the
pharmacological principles in foxglove i.e. digitalis, curare, first antimalarial quinine from cinchona.
Similarly, aspirin was developed based on ethnopharmacological studies with the bark of the willow tree
which has been used traditionally in Europe to treat fever and inflammation. Recent example of model
research in ethnopharmacology is the work on the Chinese antimalarial plant Artemisia annua L., resulting

in the recent development of artemisinin into new clinical semisynthetic antimalarial agent artemether.

What is Ethnopharmacology?
Ethnopharmacology is the scientific investigation of biologically active substances used in
traditional medicine. It focuses on understanding how indigenous communities use plants, animals, and

minerals for treating diseases.
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ETHNOPHARMACOLOGY

The scientific investigation of biologically active
substances used in traditional medicine.
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Figure 1: scientific investigation

The discipline integrates knowledge from:

e Pharmacology

e Botany

e Ethnobotany

e Phytochemistry

e Toxicology

e Anthropology

e Pharmaceutical sciences

The main objective is to scientifically evaluate traditional medicinal practices and discover safe and

effective drugs.

4. Importance of Ethnopharmacology
Ethnopharmacology plays an important role in modern healthcare because it:

e Preserves traditional medicinal knowledge.

e Helps identify novel bioactive compounds.
e Reduces the time required for drug discovery.
e Promotes affordable herbal medicines.

IR VAR []NRD - International Journal of Novel Research and Development (www.ijnrd.org) b149



https://ijnrd.org/
http://www.ijnrd.org/

INTERNATIONAL JOURNAL OF NOVEL RESEARCH AND DEVELOPMENT (IJNRD) opﬂamms
© 2026 IJNRD | Volume 11, Issue 8, August 2026 | ISSN: 2456-4184 | INRD.ORG

e Conserves medicinal plant biodiversity.

e Encourages sustainable utilization of natural resources.
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Figure 2: herbal drug development pipeline

Many modern drugs have originated from traditional medicinal knowledge, highlighting the importance of

ethnopharmacological research.

5. Role of Ethnopharmacology in Herbal Drug Discovery
The herbal drug discovery process generally follows these steps:
5.1. Collection of Traditional Knowledge
Researchers collect information from:
o Tribal healers
o Ayurvedic practitioners
o Folk medicine practitioners

o Local communities

Information includes:
o Plant name
o Plant part used
o Preparation method
o Dosage

o Disease treated

5.2 Botanical Identification

The collected plants are scientifically identified and authenticated using botanical taxonomy.

5.3 Phytochemical Screening

Plant extracts are analysed to identify active constituents such as:
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Alkaloids
Flavonoids
Tannins
Glycosides
Saponins
Terpenoids

Phenolic compounds

5.4 Pharmacological Evaluation
The extracts undergo laboratory studies to evaluate:

Anti-inflammatory activity
Antioxidant activity
Antimicrobial activity
Antidiabetic activity
Hepatoprotective activity
Anticancer activity
5.5 Toxicity Studies

Safety assessment includes:
Acute toxicity
Subacute toxicity
Chronic toxicity

These studies ensure the herbal drug is safe for human use.

5.6 Clinical Trials

Promising herbal formulations undergo clinical evaluation before approval for therapeutic use.
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6. Examples of Herbal Drugs Discovered Through Ethnopharmacology

.

OPEN 8 ACCESS

Medicinal Plant Active Compound Therapeutic Use
Neem (Azadirachta . . Antibacterial,
indica) Azadirachtin Antifungal
Turmeric (Curcuma Curcumin Anti-inflammatory
longa)

Ashwagandha . . Adaptogen, Stress
(Withania somnifera) With anolides relief

Tulsi (Ocimum . .
sanctum) Eugenol Respiratory disorders
Gudgch% (Tinospora Tinosporin Immunomodulator
cordifolia)

Aloe vera Aloin Wound healing

Table 1: Herbal Drugs Discovered Through Ethnopharmacology

Figure 3: Various herbals images that are used in Herbal Drugs Discovered Through Ethnopharmacology
Ethnopharmacology in Andhra Pradesh
Andhra Pradesh has rich medicinal plant diversity, especially in:
Nallamala Forest
Seshachalam Hills
Eastern Ghats
Papikonda region
Araku Valley
Several tribal communities including:
Chenchu
Koya
Savara

Yanadi

have preserved traditional medicinal knowledge for centuries.
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Common medicinal plants used include:

Plant Traditional Use
Gymnema sylvestre (Podapatri) Diabetes
&nggigeﬁiz?ﬁg;ﬁ;am Fever and liver disorders
Tinospora cordifolia (Tippa Teega) Immunity booster
Ocimum tenuiflorum (Tulsi) Cold and cough
Phyllanthus amarus (Nela Usiri) Liver disorders
Aegle marmelos (Maredu) Diarrhea

Table 2: plants and their traditional usage
These plants are widely studied by researchers from universities and pharmaceutical institutions in Andhra

Pradesh.

8. Advantages of Ethnopharmacology

o Cost-effective approach to drug discovery.

e Provides leads for new medicines.

e Supports biodiversity conservation.

e Encourages evidence-based herbal medicine.
e Preserves indigenous knowledge.

e Reduces dependence on synthetic drugs.

9. Recent Advances in Ethnopharmacology and Herbal Drug Discovery

Recent developments in analytical techniques, computational biology, and pharmaceutical research have
significantly advanced the field of ethnopharmacology. These innovations have improved the identification,

validation, and development of herbal drugs from traditional medicinal knowledge.

9.1.Artificial Intelligence (AI) in Herbal Drug Discovery

Artificial Intelligence (AI) and Machine Learning (ML) are increasingly being used to analyse large
ethnobotanical databases, predict the biological activity of phytochemicals, identify potential drug targets, and
perform virtual screening of herbal compounds. Al-based molecular docking and bioactivity prediction have
accelerated the discovery of lead molecules from medicinal plants while reducing the time and cost of

conventional drug discovery.
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9.2. Omics Technologies
Modern omics technologies have transformed ethnopharmacological research by providing

comprehensive information about medicinal plants.
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Figure 3: drug discovery process from medicinal plants
e (Genomics identifies genes responsible for the biosynthesis of bioactive compounds.
e Transcriptomics studies gene expression under different conditions.

e Proteomics investigates protein interactions involved in therapeutic effects.

e Metabolomics identifies metabolites and biomarkers associated with medicinal activity.

These approaches help explain the molecular mechanisms of herbal medicines and improve their scientific

validation.

9.3.High-Throughput Metabolomics
High-throughput metabolomics enables researchers to identify active phytochemicals and understand how
herbal medicines interact with biological pathways. It is particularly valuable for studying complex herbal

formulations that contain multiple active constituents acting on multiple targets.

9.4.Network Pharmacology

Unlike conventional drugs that usually act on a single target, herbal medicines often contain multiple bioactive
compounds that act on several molecular targets simultaneously. Network pharmacology integrates
pharmacology, bioinformatics, and systems biology to study these multi-component and multi-target

interactions, making it especially suitable for ethnopharmacological research.
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9.5.Advanced Analytical Techniques
Modern analytical instruments have improved the quality control and standardization of herbal medicines.

Commonly used techniques include:

e High-Performance Liquid Chromatography (HPLC)

e Gas Chromatography—Mass Spectrometry (GC—MS)

e Liquid Chromatography—Mass Spectrometry (LC—MS)

e Nuclear Magnetic Resonance (NMR)

e Fourier Transform Infrared Spectroscopy (FTIR)

9.6.DNA Barcoding for Medicinal Plant Authentication

DNA barcoding has become an important tool for authenticating medicinal plant species and detecting

adulteration. This molecular approach helps ensure the safety, quality, and consistency of herbal raw materials.

9.7.Nanotechnology-Based Herbal Drug Delivery
Nanotechnology has improved the therapeutic effectiveness of herbal medicines by increasing their solubility,
stability, and bioavailability. Nano formulations such as nanoparticles, liposomes, nano emulsions, and

phytotomies allow better targeted drug delivery while reducing adverse effects

9.8. Recent Progress in India

India has strengthened research in herbal medicine through institutions such as:

e Central Council for Research in Ayurvedic Sciences (CCRAS)
e National Medicinal Plants Board (NMPB)

e Ministry of AYUSH

e CSIR laboratories

e Indian Council of Medical Research (ICMR)
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Research programs are focusing on scientifically validating traditional medicinal plants, conserving
biodiversity, developing phytopharmaceuticals, and integrating traditional knowledge with modern

pharmaceutical sciences.
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Figure 4: modern herbal drug development process

10. Future Prospects
Future research should focus on:

e Al-assisted herbal drug screening.

e Genomic studies of medicinal plants.

e Standardization of herbal formulations.

e Sustainable cultivation of medicinal plants.

e (ollaboration between tribal healers and scientists.
e C(linical validation of traditional medicines.

e Development of phytopharmaceuticals.
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Figure 5: Bridging tradition and science for Better Health
India's National AYUSH Mission and increasing global demand for herbal medicines provide significant

opportunities for ethnopharmacological research.

11. Applications of Ethnopharmacology

11.1. Herbal Drug Discovery

= Identifies bioactive compounds from medicinal plants.

= Serves as a starting point for developing new pharmaceuticals.

»= Example: Discovery of artemisinin from Artemisia annua for malaria treatment.

11.2 Validation of Traditional Medicine

e Scientifically evaluates the safety and efficacy of traditional remedies.

e Bridges the gap between traditional healing practices and modern medicine.

11.3  Development of Phytopharmaceuticals

e Supports the production of standardized herbal medicines with consistent quality and therapeutic effects.

e Encourages evidence-based herbal formulations.
11.4 Treatment of Chronic Diseases

e Helps identify natural products for managing diabetes, hypertension, arthritis, cancer, and

neurodegenerative disorders.

11.5 Antimicrobial Drug Development

e Discovers plant-derived compounds effective against bacteria, fungi, viruses, and drug-resistant pathogens.
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11.6  Nutraceutical and Functional Food Development

e Promotes the use of medicinal plants in dietary supplements and functional foods to improve health and

prevent disease.

11.7 Conservation of Medicinal Plants

e Encourages sustainable harvesting and cultivation of medicinal plant species.

e Helps preserve biodiversity and traditional ecological knowledge.

11.8 Preservation of Indigenous Knowledge

e Documents and protects traditional medicinal practices of indigenous communities for future generations.
11.9  Personalized and Integrative Medicine

e Combines traditional herbal therapies with conventional medicine to provide holistic patient care.

11.10 Cosmetic and Dermatological Products

e Identifies plant extracts with antioxidant, anti-inflammatory, anti-aging, and skin-protective properties for

cosmetic formulations.
11.11 Agricultural Applications

e Develops botanical pesticides, natural insect repellents, and plant growth promoters from traditional plant

knowledge.
11.12 Biotechnology and Pharmaceutical Research

¢ Guides bioprospecting, isolation of novel bioactive molecules, and development of new drug leads using
modern techniques such as Al, metabolomics, and molecular docking.

12. Challenges

Despite its importance, ethnopharmacology faces several challenges:
e Loss of traditional knowledge.

e Overharvesting of medicinal plants.

e Lack of scientific validation.

e Quality control issues.

e Standardization difficulties.

e Intellectual property rights.
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Climate change affecting biodiversity.

Conclusion

Ethnopharmacology is a holistic approach to drug development, using the latest technology for measuring
as many different parameters as possible to discover possible leads to the mode of action with
ethnobotanists, ethnopharmacologists, physicians and physiochemists playing a key role. It has already
contributed to the development of modern medicine and is likely to play more significant role in the years
to come. The World Health Organization has been active

in creating guidelines and standards of botanical medicines, this will have great impact on future drug
development and will prevent the loss of knowledge of traditional medicines and the loss of natural

resources used as traditional medicines particularly if some mechanism of royalty comes into practice.
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