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Abstract:

Ethnobotany is essential in connecting traditional knowledge with current pharmaceutical innovation, particularly in
the discovery and development of herbal therapies. The current study focuses on a wide range of medicinal plants,
including Phyllanthus amarus, Oroxylum indicum, Tinospora sinensis, Picrorhiza kurroa, Curcuma longa, Withania
somnifera, and Azadirachta indica, among others, that have been widely used in traditional medical systems such as
Ayurveda. These plants contain a high concentration of bioactive phytoconstituents such as alkaloids, flavonoids,
glycosides, terpenoids, and phenolic compounds, which contribute to their important pharmacological properties.
Recent scientific studies have demonstrated their therapeutic promise in the treatment of a variety of ailments,
including liver problems, cancer, inflammation, microbial infections, metabolic disorders, and neurological
conditions. For example, Phyllanthus amarus has potent hepatoprotective and antiviral effects, but Oroxylum indicum
is anticancer and antioxidant. Similarly, Tinospora sinensis and Tinospora cordifolia are known for their
immunomodulatory properties, whilst Picrorhiza kurroa has showed promise in liver protection and immunological
modulation, with prospective use in viral infections. The combination of ethnobotanical knowledge with improved
pharmacological screening, molecular docking, and nanotechnology-based drug delivery methods has increased the
medicinal potential of these natural resources. This study emphasizes the significance of preserving traditional
knowledge while encouraging scientific validation in order to assist the creation of safe, effective, and sustainable
herbal medications. The findings highlight the importance of ongoing research to fully realize the therapeutic potential

of these medicinal plants and convert them into clinically effective formulations.
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Introduction:

Ethnobotany is the scientific study of the relationships between people and plants,focusing on how different cultures
use indigenous plants for food,medicine,shelter,and rituals. it’s blends with anthropology to documents traditional

knowledge often from indigenous communities regarding plant uses,including medicinal application, dyes, and fibers.
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Ethnobotany acts as a vital bridge between traditional,indigenous  knowledge and modern scientific
validation,specifically in pharmacology, conservation, and agriculture. and some key point Bridge between cultures,

Drug discovery and validation ,Documentation and preservation.[1]
Importance in modern medicine

The successful selection of identified drug target is an important objective for many pharmaceutical industries before
laying down a platform for research and development on hit target identification of compounds with promising

biological and pharmacological activities with the potential to produce a good drugs.[2]
Traditional systems and medicinal plant usage.
Ayurveda and traditional knowledge.

Bosnia and Herzegovina (BiH)is a country with a highly diverse ecosystem,containing over 5000 confirmed taxa of
vascular plants. The traditional medicinal use of plant has always played a crucial role and gained on importance in
the time of war in the 1990 due to a lack of medicinal facilities. Still nowadays, the healthcare system is poorly

developed, which altogether makes the region interesting for ethnopharmacological researches.[3]
Ethnobotanical survey methods.

Many countries use traditional medicine for their primary healthcare system. Medicinal plants have been important
compounds of healthcare system since the time immemorial. The objective of this research was to document and

analyze traditional medicinal plants used by the sheka people and associated ethnobotanical knowledge.[4]
Phytoconstituents and their Role.
Major Phytochemicals.

Phytochemicals are bioactive secondary metabolites produced by plants for defense, signaling, and adaptation. These
compounds are widely studied due to their therapeutic optional, including antioxidant, anti-inflammatory,

antimicrobial activities.[5]

Feature Alkaloids Flavonoids Terpenoids

Core structure Nitrogen containing | Polyphenolic Isoprene units
heterocycles. [C6-C3-C6]

Biosynthesis Amino acids Phenylpropanoid MEP pathway

Diversity driver Ring complex Substitution patterns Isoprene repetition

Solubility Mostly lipophilic Mostly hydrophilic lipophilic

Mechanism of Action

1) Receptors: Acts as agonists or antagonists.
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Enzymes : inhibition or active enzyme activity.

Cell membranes : alter membrane permeability.

Genetic material : affect replication of inflammatory enzymes. [6]
Functional group : determine binding ability.

Molecular size and shape : must target binding site .[7]
Stereochemistry : different isomers — different effect .
Lipophilicity : affects absorption and membrane penetration.

Electronic properties : influence interaction strength with target .[8]

Pharmaceutical Activities and there Role

Hepatoprotective and antiviral activity

Phyllanthus amarus is a widely studied medicinal herb in traditional system like ayurveda, especially for liver

protection (hepatoprotective effects) and antiviral activity. Here’s a clear, science-backed overview of it’s role in viral

infection and liver disorders.[9].

Hepatoprotective

Phyllanthus amarus helps protect the liver through multiple pathways.

1
2
3.
4

Antioxidant action neutralizes free radical reduces oxidative stress ( a key cause of liver damage)
Enhancement of detox enzymes supports liver enzymes like glutathione improve detoxification
Anti inflammation in condition like hepatitis

Prevention of lipid peroxidation .[10]
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CONIDITIONS

Hepatitis

B[11]

Alcoholic

Hepatitis Conditions where it show .
. liver
benefit ,
C[13] disease
[12]

Non-
alcoholic
fatty liver
disease

Antiviral Activity

1) Inhibiting viral DNA polymerase especially important in hepatitis viruses
2) Blacking viral replication.[14]
3) Interfering with viral entry into cells

4) Enhancing immune response [15]
Anticancer and antioxidant
a) Anticancer

cancer is the multistep disease incorporating physical, environmental, metabolic, chemical and genetic factor, which
play an important role in the induction and deterioration of cancers. Many polyphenolic compounds such as
flavonoids, phenolic acids, anthocyanidins, and tannins posses a broad spectrum of pharmacological activity including
anticancer activity they have been reported to interfere in the initiation, promotion, and progression of cancer by
modulating different enzymes and receptors in signal transduction pathways related to cellular proliferation,

differentiation, apoptosis, inflammation, angiogenesis, metastasis and reversal of multidrug resistance.

They also act by cell cycle arrest, down regulation of mutant p53 protein, inhibition of many cancer triggering enzymes

and expression of Ras proteins.
B) Antioxidant

Different studies have revealed broad nutritional effects of flavonoids to antioxidant activity. Most antioxidant to

chemical assay are showing to free radical scavenging mechanism. Antioxidant are chemical reactive compounds that
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protect animal, human, plant cells against the damaging effects of ROS. Flavonoids are one of the best phytochemicals
that acts as antioxidant and thus inhibit are factor of disease causing. Antioxidants activity depends the arrangement

of functional groups in the flavan nucleus.[16]
Immunomodulatory effects

e  Stimulates innate immunity enhances activity of macrophages, neutrophils, and natural killer (NK) Cells,
improving first line defense.

e  Promotes phagocytosis increases the ability of immune cells to engulf and destroy pathogens.[17]

e Activates adaptive immunity induces proliferation of T-lymphocytes (cell mediated immunity) and B
lymphocytes ( humoral immunity ).

e Enhances antibody production boosts immunoglobulin levels, strengthening resistance against infections.

e Modulates cytokine release regulates cytokines such as IL-1,IL-2,IL-6, and TNF-a to maintain immune
balance.[18].

e  Stimulates bone marrow function promotes hematopoiesis and increases white blood cell (WBC) count

e Provides antioxidant protection protects immune cells from oxidative stress and improve their efficiency[19]
Anti- inflammatory and adaptogenic activity
Curcuma longa (turmeric)

Contains curcumin, a potent anti-inflammatory compound. Inhibits inflammatory pathways ,reduces pro-

inflammatory mediators, acts as an antioxidant, decreasing oxidative stress.
OUTCOME:

» Reduces chronic inflammation

> Protects tissues in conditions like arthritis and metabolic disorder
ROLE IN STRESS CONTROL:

» Reduction of oxidative stress
» Neuroprotective action

» Helps maintain cellular balance during stress [20]
Withania somnifera (ashwagandha)

Contains withanolides with anti -inflammatory properties. Modulates immune response. Reduces inflammation linked

to chronic stress.

OUTCOME:

Useful in chronic inflammatory and autoimmune conditions.
ROLE IN STRESS CONTROL
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Classified as true adaptogen
Regulates HPA axis

Lowers cortisol

YV V VYV V

Enhances body resistance to stress
IMPROVES :

» Sleep quality
» Anxiety and stress tolerance

»  Physical and mental performance[21]
Antimicrobial and metabolic effect

Neem has been widely studied for its ability to fight a broad range of pathogens due to bioactive compounds like
azadirachtin, and quercetin

a)Antibacterial
effective against both gram-positive and gram-negative bacteria
common targets

e skin infection

e gutinfection
b) antifungal
active against fungi like

e candida albicans

e dermatophytes ( cause ringworm )
USED IN :
Skin creams, shampoos, and oral care products
c) antiviral
shows inhibitory effects on viruses such as :

o herpes simplex virus

o some evidence against dengue virus.[22]
Mechanism

o Blocks viral entry or replication in host cells.
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Metabolic effect

Neem plays a supportive role in managing metabolic disorder, particularly type 2 Diabetes
A) blood glucose regulation

Neem leaf extracts may

o  Lower fasting blood glucose levels.

o Improve glucose tolerance
MECHANISM:

o Enhances insulin receptor

o Promotes peripheral glucose uptake
B) Antioxidant effects

e Rich in flavonoids

e Reduce oxidative stress, which is a key factor
e Insulin resistance

o Diabetic complication

(neuropathy, nephropathy )[23].
MODERN TECHNIQUE IN HERBAL DRUG DISCOVERY.
Pharmacological screening

One of the most critical aspect of manufacturing Ayurvedic productes id accurately and identifying herbs, which is on
the basis of creating the safe and effective remedies. With the latest advancement in modern technology and machine
learning. There is a opportunity to transform thr processes of identifying the herbs. Here a few some ways in which

modern technology can do a valuable contribution.[24]
Modern Docking and Bioformatics.

Drug discovery can be advanced through the synergestic combination of Bioformatics technique and molecular
docking Also the molecular docking uses bioformatic methods for thr pourpose of other than drug discovery. It
essential for desiphering bioliogical pathways, creating the innovative treatment and comprihendling the mechanics
behind the disease.] This study highlighting the revolutionary potential of the bioformatic docking synergy, opening

the door for faster therapeutic advancement in biological science and personalized medicines.[25]

The study of in-vitro and in-vivo toxicity [26]
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NANOTECHNOLOGY AND ADVANCED DRUG DELIVARY.

Nanotechnology is a field of alied sciences and technology which aims to develop devices and the dosage forms in
the range of 1 to 100nm. The application of nanotechnology for the treatment, diagnois, monitoring and the control of

biological systems it has nanocarrier which have been referred as Nanomaterials.[27]
Nano formulations of Herbal Drugs with improved bioavailability.

Nanotechnology is promising novel drug delivery method, offering numerous benefits compared to conventional plant
constituent preparation. These benefits includes improved permeability, solubility, therapeutic action, stability,
bioavailability, enhanced tissues distribution and improved sustained drud delivery. Also the Nanocarriers or
Nanostructures are for delivering potent drug to the targeted region in the body, eliciting significant pharmacological
reactions. Numerous herbal liposomal formulations have been reported, demonstrating that Liposomes can enhance
performance through improved bioavailability and targeted delivery to the site of action and gives prolonged drug
release.[28]

Application in Disease treatement

The nanotechnology had led to several promising results with its applications in the diagnosis and treatment of cancer
and other chronic diseases including the drug delivary, gene theropy, detection and diagnosis, also includes biomarker

mapping, targeted theropy and molecular imaging. Nanotechnology has been applied in the development of
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Nanomaterial, Which are use for cancer diagnosis at the molecular level. Molecular diagnosis based on

nanotechnology, such as the development of biomarkers, can accurately and quickly detect the cancers.[29]
The Effect of Reduced toxicity and Enhanced efficacy.

On a border level, Nano scaling of medical technologies provides efficiency, a rapid response rate and functional
effectiveness in most biological and chemical processes used to manufacture medicinal materials Thus, research
provides constant hope for the upcoming new applications of nanomedicines. Recent advances shows tht
nanomedicines can be used in In-vitro diagnostic sciences to increase the efficiency and reliability of disease
apprehension. This is achieved via nanodevices at the sun cellular level, with samples prepared from shwan tissue,
cell culture, body fluids, etc. Nanotech systems such as nano-liposomes can target specific cell or tissues in the body,

enhancing drug efficacy and reducing side effects.[29]
Challenges and Future Perspectives.
o challenges

Quality of the herbal product is often a big challenge, especially with mixture of herbal products due to the various
challenges in determine the presence of all herbs or raw material. Therefore the overall necessities and procedures for
quality control of final products. In case of monitoring herbal safety various effects due to ingestion of herbal remedies
are probably due to various factors like mistakenly using wrong species of plants, adulteration, unrecognized
medicines, toxin or hazardous contaminated drugs, over dose and misuse of medicinal herbs either practitioners or
buyers.[30]

o Future Perspectives.
Traditional health care system is gaining popularity and is still increasing worldwide due ti public curiosity
about herbal drugski and its marvelous acceptance for their beneficial properties with least or no side effects
against various challenges health remedies problems . 60% of worlds population now utilize
herbal/conventional remedies as primary curative agents for the management of diseases. Herbal treatments
have also been extensively adopted in industrialized nations, and are now ganging extreme importance in

European Union, Australia, North America and in United Kingdoms.[31]
Conclusion:

Ethnobotanical approaches continue to serve as a vital bridge between traditional knowledge and modern drug
discovery, offering a rich and largely untapped reservoir of bioactive compounds. By systematically documenting
indigenous practices and medicinal plant usage, researchers can prioritize promising plant species for phytochemical
and pharmacological investigations. This integrative strategy not only enhances the efficiency of drug discovery but
also reduces time, cost, and failure rates compared to random screening methods. The pharmacological potential of
medicinal plants, supported by ethnobotanical evidence, has led to the identification of numerous therapeutic agents
with activities such as antimicrobial, anti-inflammatory, anticancer, and antioxidant effects. Advances in analytical

techniques, bioinformatics, and molecular biology have further strengthened the validation and standardization of
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plant-derived compounds, enabling their transition from traditional remedies to evidence-based medicines. However,
challenges such as variability in plant composition, lack of standardization, overexploitation of natural resources, and
limited clinical validation must be addressed. Ethical considerations, including the protection of indigenous
knowledge and benefit-sharing, are also crucial for sustainable development in this field. In conclusion, ethnobotanical
approaches represent a powerful and sustainable pathway for herbal drug discovery. By combining traditional wisdom
with modern scientific methodologies, there is immense potential to develop novel, safe, and effective therapeutic
agents while preserving cultural heritage and biodiversity for future generations.”
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