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|ntr0duction veloping drugs for neurological disorders. It demonstrates how this approach can
identify novel therapeutic targets, understand disease mechanisms, and reposition
existing drugs by analyzing intricate brain networks.[9]

This article explores the fundamental principles of network pharmacology, illustrat-

ing its broad utility in drug discovery and development, especially for complex dis-  This review examines network pharmacology’s potential in drug discovery for
eases. It discusses how the approach integrates omics data to identify multi-target ~ inflammatory diseases. It highlights how the method can uncover multi-target
interventions and predicts drug-target interactions, paving the way for personalized ~ strategies, predict drug efficacy, and reveal the underlying mechanisms of anti-
medicine.[1] inflammatory compounds by mapping complex inflammatory pathways.[10]

This review highlights network pharmacology as a powerful strategy for tackling
complex diseases. It emphasizes its role in identifying therapeutic targets and . s
pathways by analyzing biological networks, moving beyond the traditional 'one tar- Descn ptlon
get, one drug’ paradigm to reveal synergistic drug combinations.[2]

This piece details the application of network pharmacology in deciphering the ~Network pharmacology has emerged as a fundamental and potent approach in drug
mechanisms of Traditional Chinese Medicine (TCM). It shows how this approach ~ discovery and development, particularly for addressing complex diseases. It inte-
can elucidate the multi-component, multi-target nature of TCM prescriptions, pro- ~ €rates diverse omics data, such as genomics, proteomics, and metabolomics, to
viding a scientific basis for their efficacy and modernization.[3] identify multi-target interventions and accurately predict drug-target interactions,
thus laying the groundwork for personalized medicine [1]. This innovative strat-
This article explores network pharmacology’s role in precision medicine, from iden- egy truly represents a paradigm shift, moving beyond the conventional ‘one tar-
tifying individual patient responses at a molecular level to guiding clinical applica- get, one drug’ philosophy. By meticulously analyzing intricate biological networks,
tions. It demonstrates how integl’ating patient-specific omics data with network network pharmaco'cgy effectivew pinpoints crucial therapeutic targets and path_
analysis can personalize treatment strategies.[4] ways, ultimately revealing synergistic drug combinations essential for managing
and treating complex conditions [2]. The field has seen remarkable advancements,
including the development of sophisticated computational tools and comprehen-
sive databases, which enable a broad spectrum of applications across various
disease areas. However, persistent challenges like data integration, standardiza-
tion, and experimental validation highlight the ongoing need for robust research
This study applies network pharmacology to investigate how Traditional Chinese  and methodological refinement [5].
Medicine (TCM) combats COVID-19. Itidentifies potential active compounds, their
targets, and relevant pathways, shedding light on the multi-faceted therapeutic
mechanisms of TCM in viral infections.[6]

This review covers the latest advancements in network pharmacology, including
new computational tools and databases. It outlines various applications across
disease areas, while also addressing existing challenges like data integration and
validation, and proposing future directions.[5]

The scope of network pharmacology significantly extends to unraveling the in-
tricate mechanisms of Traditional Chinese Medicine (TCM). It effectively eluci-
dates the inherently multi-component and multi-target nature of TCM prescriptions,
This article focuses on using network pharmacology to unravel the mechanisms of  thereby providing a much-needed scientific basis for validating their efficacy and
natural products in cancer therapy. It illustrates how this methodology can pinpoint  supporting their modemization [3]. A compelling demonstration of this application
multiple active components and their synergistic effects on various cancer-related  involves investigating how TCM intervenes in viral infections, such as COVID-
targets and pathways, offering new insights for drug development.[7] 19. Studies utilizing this network-based approach identify potential active com-
pounds, their specific targets, and relevant biological pathways, offering profound
insights into the multi-faceted therapeutic mechanisms of TCM in combating viral
pathogens [6]. In a similar vein, network pharmacology is instrumental in research-
ing the mechanisms of Chinese herbal medicine when applied to cardiovascular
diseases. It reveals the complex interplay between various herbal components,
their multitude of targets, and associated signaling pathways, consequently pro-
This article explores the utility of network pharmacology in discovering and de-  viding a solid scientific underpinning for their observed therapeutic effects [8].

This paper discusses how network pharmacology is applied to investigate the
mechanisms of Chinese herbal medicine in treating cardiovascular diseases. It
reveals the complex interactions between herbal components, their targets, and
related signaling pathways, providing a scientific basis for their therapeutic ef-
fects.[8]
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Crucially, network pharmacology plays a pivotal role in the advancement of pre-
cision medicine. Its utility ranges from identifying unique individual patient re-
sponses at a molecular level to directly guiding clinical applications. The integra-
tion of patient-specific omics data with sophisticated network analysis allows for
the development of highly personalized and effective treatment strategies, signi-
fying a tailored approach to patient care [4]. Moreover, this methodology proves
invaluable in deciphering the mechanisms of natural products, especially in the
context of cancer therapy. It precisely pinpoints multiple active components within
these products and clarifies their synergistic effects on various cancer-related tar-
gets and pathways, thereby offering new and promising insights for drug develop-
ment in oncology [7].

The practical utility of network pharmacology extends further into the realm of dis-
covering and developing novel drugs for neurological disorders. By analyzing in-
tricate brain networks, this approach helps identify innovative therapeutic targets,
enhance the understanding of complex disease mechanisms, and even facilitate
the repositioning of existing drugs for new applications [9]. This remarkable ca-
pacity to map and interpret complex biological pathways is equally promising for
drug discovery efforts focused on inflammatory diseases. The method adeptly un-
covers multi-target strategies, accurately predicts drug efficacy, and thoroughly
reveals the underlying mechanisms of anti-inflammatory compounds by systemat-
ically mapping complex inflammatory pathways, offering a comprehensive under-
standing of disease progression and intervention [10].

Collectively, the widespread application of network pharmacology across diverse
disease areas underscores its transformative impact on modern pharmacology.
It represents a powerful, holistic strategy for drug discovery, development, and
understanding disease pathogenesis, moving towards more effective and person-
alized therapeutic interventions. Its ability to integrate vast amounts of biological
data and identify complex interactions positions it as an indispensable tool for fu-
ture medical research.

Conclusion

Network pharmacology stands out as a critical methodology for drug discovery and
development, especially for complex diseases. It integrates omics data to iden-
tify multi-target interventions and predict drug-target interactions, fundamentally
shifting towards personalized medicine. This strategy is highly effective in tack-
ling complex diseases by identifying therapeutic targets and pathways through in-
depth biological network analysis. It moves past the 'one target, one drug’ model,
uncovering synergistic drug combinations. The approach helps decode the in-
tricate mechanisms of Traditional Chinese Medicine (TCM), revealing the multi-
component and multi-target nature of its prescriptions and offering a scientific
foundation for their effectiveness and modernization. It also contributes signifi-
cantly to precision medicine, where it guides clinical applications by integrating
patient-specific omics data with network analysis, customizing treatment strate-
gies. There have been notable advancements, including the development of new
computational tools and comprehensive databases. These outline broad appli-
cations across various disease areas, even as challenges like data integration
and validation persist, prompting future research directions. Furthermore, network
pharmacology illuminates how natural products function in cancer therapy, identi-
fying multiple active components and their synergistic impacts on various cancer-
related targets and pathways. Its utility extends to neurological disorders, where it
aids in discovering novel therapeutic targets, understanding disease mechanisms,
and repositioning existing drugs by analyzing intricate brain networks. The method
also holds considerable promise in drug discovery for inflammatory diseases, re-
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vealing multi-target strategies and predicting the efficacy of anti-inflammatory com-
pounds through the mapping of complex inflammatory pathways. Overall, it pro-
vides a holistic view, essential for modern pharmacology.

Acknowledgement

None.

Conflict of Interest

None.

References

1. Ruan Zhang, Xingzhu Zhu, Hong Bai, Kai Ning, Peng Zhu, Qiang Wang. “Network
pharmacology: concepts, applications, and beyond.” Cell Mol Biol Lett 28 (2023):64.

2. Cheng Chen, Maolin Chen, Yan Liu, Haidong Lan, Qijun Yang, Chunlan Song. “Net-
work Pharmacology: An Emerging Paradigm in Drug Discovery for Complex Dis-
eases.” Front Pharmacol 12 (2021):710925.

3. YuWang, Xiaonan Zhang, Yujie Huang, Ruigi Zheng, Yixin Hu, Qing Sun. “Network
pharmacology in traditional Chinese medicine: from an ancient practice to a modern
approach.” Drug Discov Today 25 (2020):110-122.

4. ShuLi, Shuyu Deng, Shanshan Feng, Chenghao Wang, Yuzheng Lu, Junjie Li. “Net-
work Pharmacology in Precision Medicine: From Molecular to Clinical Applications.”
Int J Mol Sci 23 (2022):12108.

5. Huimei Wang, Sigi Wang, Shiyu Liu, Sida Li, Man Hu, Yumei Liang. “Recent Ad-
vances in Network Pharmacology: Tools, Applications, and Challenges.” Molecules
27 (2022):4165.

6. Shiyao Guo, Yujie Li, Xiao Han, Bo Li, Jing Ren, Pei Wang. “Network Pharmacology-
Based Approach to Investigate the Mechanisms of Traditional Chinese Medicine
for the Treatment of COVID-19." Evid Based Complement Alternat Med 2020
(2020):8856942.

7. Jie Li, Huiling Lu, Yi Wang, Mengjun Hu, Fan Yang, Qi Liu. “Network Pharmacology:
A New Approach for Understanding the Mechanisms of Action of Natural Products
in Cancer Treatment.” Front Oncol 11 (2021):651199.

8. Zhen Wang, Maodong Yu, Qing Chen, Xiaoyong Ma, Xia Liang, Xinyu Zhang. “Ap-
plication of Network Pharmacology in the Research on Mechanism of Action of
Chinese Herbal Medicine for Cardiovascular Diseases.” Front Cardiovasc Med 9
(2022):902120.

9. Ting Zhang, Weixing Wang, Feiyan Liu, Dongmei Su, Yong Gao, Hongping Chen.
“Network Pharmacology-Based Drug Discovery and Development for Neurological
Disorders.” Front Neurosci 17 (2023):1133590.

10. Yang Liu, Sai Zhang, Shiyao Guo, Bo Li, Miao Zhang, Jing Ren. “Network Pharma-
cology: A Promising Approach for Drug Discovery and Development in Inflammatory
Diseases.” J Inflamm Res 15 (2022):3749-3763.

How to cite this article: Morgan, Grace L.. "Network Pharmacology: Holistic
Drug Discovery for Complex Diseases.” J Pharmacogn Nat Prod 11 (2025):366.



https://pubmed.ncbi.nlm.nih.gov/37904000/
https://pubmed.ncbi.nlm.nih.gov/37904000/
https://pubmed.ncbi.nlm.nih.gov/34556942/
https://pubmed.ncbi.nlm.nih.gov/34556942/
https://pubmed.ncbi.nlm.nih.gov/34556942/
https://pubmed.ncbi.nlm.nih.gov/31568951/
https://pubmed.ncbi.nlm.nih.gov/31568951/
https://pubmed.ncbi.nlm.nih.gov/31568951/
https://pubmed.ncbi.nlm.nih.gov/36293237/
https://pubmed.ncbi.nlm.nih.gov/36293237/
https://pubmed.ncbi.nlm.nih.gov/36293237/
https://pubmed.ncbi.nlm.nih.gov/35807357/
https://pubmed.ncbi.nlm.nih.gov/35807357/
https://pubmed.ncbi.nlm.nih.gov/35807357/
https://pubmed.ncbi.nlm.nih.gov/32802082/
https://pubmed.ncbi.nlm.nih.gov/32802082/
https://pubmed.ncbi.nlm.nih.gov/32802082/
https://pubmed.ncbi.nlm.nih.gov/32802082/
https://pubmed.ncbi.nlm.nih.gov/33968600/
https://pubmed.ncbi.nlm.nih.gov/33968600/
https://pubmed.ncbi.nlm.nih.gov/33968600/
https://pubmed.ncbi.nlm.nih.gov/35720760/
https://pubmed.ncbi.nlm.nih.gov/35720760/
https://pubmed.ncbi.nlm.nih.gov/35720760/
https://pubmed.ncbi.nlm.nih.gov/35720760/
https://pubmed.ncbi.nlm.nih.gov/37025807/
https://pubmed.ncbi.nlm.nih.gov/37025807/
https://pubmed.ncbi.nlm.nih.gov/37025807/
https://pubmed.ncbi.nlm.nih.gov/35756304/
https://pubmed.ncbi.nlm.nih.gov/35756304/
https://pubmed.ncbi.nlm.nih.gov/35756304/

Morgan L. Grace J Pharmacogn Nat Prod, Volume 11:3, 2025

*Address for Correspondence: Grace, L. Morgan, Department of Natural Products Research, Harborview College of Pharmacy, Seattle, USA, E-mail:
grace.morgan@haview.edu

Copyright: © 2025 Morgan L. Grace This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted use,
distribution and reproduction in any medium, provided the original author and source are credited.

Received: 02-Jun-2025, Manuscript No. jpnp-25-175494; Editor assigned: 04-Jun-2025, PreQC No. P-175494; Reviewed: 18-Jun-2025, QC No. Q-175494; Revised:
23-Jun-2025, Manuscript No. R-175494; Published: 30-Jun-2025, DOI: 10.37421/2472-0992.2025.11.366

Page 3 of 3


mailto:grace.morgan@haview.edu
https://www.hilarispublisher.com/pharmacognosy-natural-products.html

