
 

 

Amrit Kalash, Volume – 02, Issue – 01, Aug 2025, ISSN No. 3049-169X 

Phone: +91 7201818079, Email: info@ssagrawal.org,  Website:www.ssagrawal.org/ayurvedic 

P
ag

e1
1

 

NETWORK PHARMACOLOGY IN AYURVEDA 

A BRIDGING TRADITIONAL WISDOM AND 

MODERN SCIENCE 

 Prof. (Dr.) Rajesh Kumar Verma 

HOD, Department of Dravyaguna 

Naiminath Ayurvedic Medical College& Research Centre, Agra, Uttar Pradesh.  

E mail Id:  vdrajeshverma02oct@gmail.com   Page. No. 11-15 

Abstract 

Ayurveda, the ancient Indian system of medicine, is 

founded on holistic principles and centuries of 

empirical knowledge. However, the complexity and 

polyherbal nature of Ayurvedic formulations pose 

challenges to their integration into evidence-based 

modern medicine. Network pharmacology, a 

systems-level approach that examines the 

interactions between drugs, targets, and diseases 

through networks, offers a promising paradigm to 

decode the multifaceted nature of Ayurvedic 

remedies. 

This approach aligns with Ayurveda’s multi-

component, multi-target strategies and enables the 

identification of active phytochemicals, prediction 

of molecular targets, and understanding of 

synergistic interactions. By integrating 

computational tools, bioinformatics databases, and 

traditional texts, network pharmacology facilitates 

the scientific validation of Ayurvedic formulations 

and enhances their translational potential. 

This paper explores how network pharmacology 

serves as a bridge between traditional Ayurvedic 

wisdom and modern pharmacological science. 

Through case studies and current research, we 

highlight how this methodology can advance drug 

discovery, personalized medicine, and integrative 

healthcare models. 

Keywords -Ayurveda, Network Pharmacology, 

Systems Biology, Multi-Target Drug Discovery, 

Herbal Formulations, Traditional Medicine. 

Introduction 

With roots in India more than 5000 years ago, 

Ayurveda, sometimes known as the "science of 

life," is among the oldest medical systems. It 

employs a personalized, preventive, and curative 

approach using herbal remedies, dietary regulations, 

and lifestyle modifications. In modern 

pharmacology, the paradigm has shifted from “one 

drug, one target” to “multi-component, multi-

target” therapeutics, especially for chronic and 

complex diseases. This convergence opens avenues 

for using network pharmacology to scientifically 

understand and validate Ayurvedic formulations. 

Network pharmacology is an innovative field that 

combines systems biology, computational 
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pharmacology, and bioinformatics to examine 

relationships among medications, targets, illnesses, 

and biological pathways. It is particularly suitable 

for analyzing polyherbal Ayurvedic formulations 

that act on multiple targets. This article discusses 

the synergy between traditional Ayurvedic wisdom 

and network pharmacology, offering a roadmap for 

integrative drug discovery. 

1. Aims and Objectives: 

Aim: 

To explore and evaluate the application of network 

pharmacology as a scientific framework for 

understanding and validating Ayurvedic 

formulations, thereby integrating traditional 

knowledge with modern biomedical science. 

Objectives: 

➢ To review the principles of network 

pharmacology and its relevance to 

traditional medicine systems like Ayurveda. 

➢ To identify and analyze bioactive 

compounds in selected Ayurvedic herbs 

using computational tools and databases. 

➢ To predict potential molecular targets and 

pathways influenced by Ayurvedic 

formulations through network modelling. 

➢ To assess synergistic interactions among 

phytochemicals within Ayurvedic 

formulations using network-based 

approaches. 

➢ To evaluate case studies where network 

pharmacology has been successfully applied 

to Ayurvedic medicines. 

➢ To propose a framework for integrating 

Ayurvedic pharmacology with systems 

biology approaches for drug discovery and 

integrative healthcare. 

➢ To discuss the challenges, limitations, and 

future prospects of using network 

pharmacology in validating Ayurvedic 

formulations. 

2. Understanding Ayurveda and Its Complexity 

2.1. Holistic Principles of Ayurveda 

Ayurveda is based on the principles of doshas 

(Vata, Pitta, Kapha), Prakriti (individual 

constitution), and the balance of Agni (digestive 

fire). It uses multi-herb formulations to restore 

equilibrium and health. Formulations like Triphala, 

Chyawanprash, and Ashwagandha are known for 

their adaptogenic and immunomodulatory 

properties. 

2.2. Challenges in Scientific Validation 

Notwithstanding its potential, Ayurveda 

encounters obstacles such as 

• Lack of mechanistic insights. 

• Variability in herbal compositions. 

• Limited integration with modern drug 

development pipelines. 

• Skepticism from the allopathic community 

due to lack of evidence-based studies. 

3. Emergence of Network Pharmacology 

3.1. What is Network Pharmacology? 
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Proposed by Hopkins in 2007, network 

pharmacology shifts from linear drug-target 

paradigms to networks of interactions. It is built 

upon: 

• Nodes: Represent drugs, genes, proteins, or 

diseases. 

• Edges: Interactions between nodes. 

• Modules: Clusters representing biological 

pathways. 

3.2. Relevance to Herbal Medicine 

• Network pharmacology is ideal for studying. 

• Synergistic effects of multiple 

phytochemicals. 

• Pharmacokinetics and pharmacodynamics. 

• Herb-target-disease networks. 

4. Methodological Framework 

4.1. Steps in Network Pharmacology Analysis 

➢ Selection of Herbal Formulation: Choose a 

classical Ayurvedic formulation or herb. 

➢ ADME Screening: Use Lipinski’s rule, OB 

≥ 30%, and DL ≥ 0.18. 

➢ Target Prediction: Predict protein targets via 

Swiss Target Prediction or STITCH. 

➢ Disease Association: Use DisGeNET, 

OMIM, or GeneCards. 

➢ Network Construction: Use Cytoscape for 

visualization. 

➢ Pathway Enrichment Analysis: KEGG and 

GO databases for functional insights. 

4.2. Tools and Databases 

• Tool           Purpose 

• Cytoscape     Visualize networks 

• STRING     Protein-protein interaction 

networks 

• SwissADME     ADME profiling 

• KEGG/GO     Functional annotation 

• PharmMapper     Target prediction 

5. Case Studies 

5.1. Triphala and Gastrointestinal Disorders 

Triphala, composed of Amalaki, Haritaki, and 

Bibhitaki, is used for digestive health. Network 

pharmacology revealed: 

• Active compounds: Gallic acid, Ellagic acid, 

Chebulagic acid 

• Targets: PTGS2, TNF, IL-6 

• Pathways: Inflammation, NF-κB, oxidative 

stress 

• This supports its traditional use in colitis, 

gastritis, and liver detoxification. 

5.2. Ashwagandha (Withania somnifera) in 

Neuroprotection 

➢ Withanolides act on GABA receptors, 

BDNF, and acetylcholinesterase 

➢ Network analysis shows modulation of 

Alzheimer’s-related pathways 

➢ Reinforces its use as a Medhya Rasayana 

(cognitive enhancer) 

5.3. Tinospora cordifolia (Guduchi) for 

Immunomodulation 

• Phytochemicals: Berberine, Magnoflorine. 

• Target pathways: Toll-like receptors, PI3K-

AKT, JAK-STAT. 

• Validates its application in fever, infections, 

and immune disorders. 
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6. Advantages of Network Pharmacology in 

Ayurveda 

✓ Scientific Validation: Provides molecular-

level evidence. 

✓ Multi-Target Insights: Understands the 

polypharmacological nature. 

✓ Prediction of Synergy or Toxicity: Helps 

design safe formulations. 

✓ Integration with AI and Machine Learning: 

Accelerates drug discovery. 

✓ Drug Repurposing: Identifies novel 

applications for traditional herbs. 

7. Challenges and Limitations 

• Data Limitations: Incomplete databases for 

Indian herbs. 

• Standardization Issues: Variability in plant 

species and phytochemical content. 

• Lack of Experimental Validation: 

Computational predictions need lab 

confirmation. 

• Intellectual Property and Regulatory 

Barriers: Concerns over bio piracy and 

patents. 

8. Future Prospects 

• Creation of Ayurvedic Molecular Databases: 

Curated resources like AYUSH-DB. 

• Integration with Omics Technologies: 

Genomics, metabolomics for personalized 

Ayurveda. 

• AI-Augmented Network Pharmacology: For 

faster prediction of herb-disease 

relationships. 

• Policy Support and Research Funding: 

Collaboration between AYUSH and 

mainstream science. 

9. Conclusion 

The integration of network pharmacology with 

Ayurveda offers a revolutionary approach to 

understanding and validating traditional 

formulations through modern scientific paradigms. 

By analyzing herb–compound–target–disease 

interactions, this systems-level methodology 

complements Ayurveda’s holistic philosophy. As 

databases grow and computational tools evolve, this 

approach can unlock novel therapeutics, contribute 

to global health, and reinforce Ayurveda’s scientific 

foundation. 
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