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Abstract

The integration of artificial intelligence (AI) in biomedical research has revolutionized data analysis, yet
researchers continue to face challenges in efficiently identifying and interpreting complex relationships among
herbs, diseases, and protein targets. Traditional literature review and database exploration methods are
time-intensive, fragmented, and often fail to capture the multi-dimensional nature of biological interactions
involved in herbal therapeutics.

To address this gap, the Swalife Al-Powered Network Analysis Tool has been developed as an intelligent
platform that automates literature mining, data integration, and network visualization. By combining data from
PubMed and UniProt, the tool constructs herb-disease-protein interaction networks, enabling users to uncover
potential molecular targets and biological pathways relevant to drug discovery, systems pharmacology, and
personalized medicine.

The tool allows users to input disease and herb parameters to retrieve related scientific articles, identify target
proteins, and visualize interactive biological networks. Its features such as downloadable data outputs and
graphical mapping facilitate in-depth exploration of molecular mechanisms underlying herbal actions. The
platform ultimately accelerates hypothesis generation, enhances research efficiency, and bridges the gap
between traditional medicine and modern molecular biology.

Keywords: Artificial Intelligence, Network Pharmacology, Literature Mining, Herb-Disease-Protein Interaction,
Bioinformatics, Drug Discovery, Personalized Medicine, Swalife Tool

1. Introduction

The exponential growth of biomedical literature has created both an opportunity and a challenge for researchers
seeking to understand complex biological relationships among herbs, diseases, and molecular targets. While
traditional medicinal systems and phytochemical research provide valuable leads for drug discovery, the sheer
volume and fragmentation of published data make it difficult to manually extract meaningful associations.
Researchers often face challenges in identifying which herbs influence specific disease pathways, which
proteins mediate these effects, and how this knowledge can be applied in drug discovery and personalized
medicine.'***

Problem Statement

Despite the availability of large-scale biomedical databases such as PubMed and UniProt, there is a lack of
integrated tools that can automatically connect and visualize relationships between herbal compounds, diseases,
and protein targets. Conventional literature review methods are time-consuming, prone to human bias, and
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insufficient for multi-target or systems-level analysis, especially in the field of natural-product-based
therapeutics where compounds often act through multiple mechanisms.>>

Proposed Solution

To address these limitations, the Swalife Al-Powered Network Analysis Tool has been developed as an
intelligent, web-based platform that utilizes Al-driven literature mining and network visualization. This tool
allows users to input a disease and a herb of interest to automatically extract, organize, and display relevant
publications, proteins, and molecular interactions. By integrating text-mining algorithms with curated protein
databases, the tool provides a comprehensive, visual representation of herb-disease-protein networks."’

Through this approach, the Swalife platform facilitates the rapid identification of biological targets, supports
hypothesis generation, and aids in understanding the molecular mechanisms underlying traditional herbal
therapeutics. It effectively transforms large, unstructured datasets into interpretable biological insights,
empowering researchers in drug discovery, pharmacology, and personalized medicine.

2. Tool Description
2.1 Interface and Functionality

The Swalife platform features a user-friendly web interface designed for intuitive exploration. The interface
includes:

e Input Panel: Users enter the disease and herb of interest (e.g., oral cancer and rutin) to initiate the
search.

e Output Visualization: The system automatically retrieves relevant literature and visualizes
herb-disease-article networks, where nodes represent articles and edges indicate associations.®

‘Welcome to Swalife AI-Powered Research Tools
£ Network Analysis Tool

This toal helps in visualizing and enalyzing herb—disease-protein netwarks to aid in undersianding complex bialogieal interactions for drug diseovery and personalized medicine.

Swalife Literature Mining
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Figure 1: Tool interface
2.2 Data Integration

The tool integrates data from multiple sources:

e Biomedical Literature (PubMed): For extraction of article metadata, publication links, and contextual
associations.’

e Protein Databases (UniProt): For identifying related protein targets, along with their ID, function, and
biological role."

‘Welcome to Swalife AI-Powered Research Tools

£) Network Analysis Tool

This tool helps in visualizing and analyzing herb—diseaseprotein networks to aid in understanding complex biological i ions for drug discovery and personalized medicine.
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Figure 2: Data Integration visuals
2.3 Downloadable Outputs
Users can export:
e Protein datasets (Download Proteins)
e Literature summaries (Download Articles)

e Herb and disease network files (Download Disease Network, Download Herb Network)
These outputs can be utilized for further bioinformatics, statistical, or molecular modeling analyses.

Target Proteins (UniProt)

Proteil  pyytein Name Function

Cyclin-dependent

014519 kinase 2-associated Inhibitor of cyelin-dependent kinase CDK2 (By similarity). Also acts as a component of the histone deacetylase NuRD complex which participates in the remodeling of chromatin

(PubMed: 16425440, PubMed:20523938, PubMed:28977666)

protein |
Atypical homeodomain protein which does not bind DNA and is required to modulate cardiac growth and development, Acts via its interaction with SRF, thereby modulating the
qopys Homeodomain-only  expression of SRF-dependeni cardiac-specific genes and cardiac development. Prevents SRF-dependen i ion either by inhibiting SR binding to DNA o by recruiting histone
2 protein deacetylase (HDAC) proteins that prevent by SRE. € causes cardiac (By similarity). May act as a tumor suppressot. Acts as a co-chaperone for

HSPALA and HSPALB chaperone proteins and assists in chaperone- mediated protein refolding (PubMed:27708256)

oy yelin-dependeat Inbibitor of eyelin-dependent kinase CDK2 (PubMed: 10938106). Also acts as a component of the histone deacetylase NuRD complex which participates in the remodeling of chromatin
035207 inase 2associated LU0 PLES
protein | : Y

Calcium-activated chloride channel (CaCC) (PubMied: 20056604, PubMed:221 78883, PubMed:22946059, PubMed:32487539). Plays a role in transepitbelial anion transport aad smooth
musele contraction. Required for the normal functioning of the interstitial eells of Cajal (ICCs) which generate electrical pacemaker activity in gestrointestinal smooth museles. Acts as a

Figure 3: Protein datasets (Download Proteins)

Article List (68 articles found)

1. Phytochemical characterization and biological activities of wild Ceratonia siliqua L. leaves: ioxi antil ial, and cy ic effects.

Date: 2025-10-20
View on PubMed
2. Characterization of rutin bindingto HRAS and MAPKS3 and its clinical prognostic relevancein lung cancer: Using i silico and clinical prognostic experimental design.
Date: 2025-09-28

View on PubMed

3. Attenuation of paclitaxel-induced toxicities by polyphenolic natural d rutin through inhibition of is and activation of NRF2/ARE signaling pathways.
Date: 2025-05-31

View on PubMed

4. Oral-gastric di ion effect of ion-type i ient of avocado seed and cytotoxic potential in gastric cancer cell.

Figure 4: Literature summaries (Download Articles
3. Applications

1. Drug Discovery and Target Identification
The tool aids in identifying molecular targets and understanding how specific phytochemicals interact
with disease-related proteins.
Example: The analysis of rutin in oral cancer reveals associations with cyclin-dependent kinases
(CDKs) and homeodomain proteins, suggesting possible anti-tumor pathways.

2. Systems Biology and Network Pharmacology
Enables visualization of complex networks that highlight multi-target and synergistic effects of natural
compounds, crucial in polypharmacology research.

3. Automated Literature Review
Reduces manual screening efforts by providing Al-filtered, context-relevant publications directly
linked to specific herbs and diseases.

4. Personalized and Integrative Medicine Research
Supports identification of molecular markers and bioactive components, paving the way for
individualized herbal formulations and treatment strategies.



Biopress Journal of Advanced Pharmacology Vol.1 Issue. 4 (2025)

4. Advantages

Al-Driven Literature Mining: Rapid, automated extraction of herb-disease-protein associations.
Interactive Visualization: Dynamic, graphical mapping of biological networks for easy interpretation.

Comprehensive Data Integration: Combines molecular, bibliographic, and protein-level information in
one platform.

Ease of Use: Accessible web interface with straightforward search and download functionalities.

Exportable Data: Facilitates external analysis and publication-ready data extraction.

5. Limitations

Dependent on Database Completeness: Results are limited to existing literature and database entries.

Lack of Experimental Validation: Associations are computationally inferred and require wet-lab
confirmation.

Possible Redundancies: Overlapping records may appear due to cross-referenced identifiers.

Limited Novel Entity Support: May not fully capture newly discovered herbs or proteins with limited
prior research.

6. Future Scope

Planned advancements for the Swalife platform include:

Integration of molecular docking, gene enrichment, and pathway analysis modules.
Enhanced Al-based ranking algorithms to prioritize literature relevance.
Inclusion of multi-omics data layers (genomics, transcriptomics, metabolomics).

Development of collaborative annotation features to allow researcher contributions.

These improvements aim to extend the tool’s analytical depth and transform it into a comprehensive ecosystem
for computational phytomedicine.

7. Conclusion

The Swalife Al-Powered Network Analysis Tool stands as a novel, efficient, and user-friendly platform for
exploring herb-disease-protein interactions. By combining Al-based literature mining with protein-level
annotation, it bridges traditional herbal knowledge and modern biomedical science. The tool not only
accelerates data-driven discovery but also enhances reproducibility and collaboration in computational
pharmacology. Ultimately, Swalife contributes to the evolution of integrative medicine, drug discovery, and

personalized therapeutic research.
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