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Chinese herbal medicine and natural products have always been valuable sources
for drug development (Efferth, 2017). Systems biology is a rapidly developing
interdisciplinary field that focuses on understanding complex biological systems
and their interactions at various levels (cells, tissues, organs). Instead of examining
individual genes, proteins, or metabolites, systems biology considers the big
picture and how these molecules interact with each other to enable the
functioning of entire living systems (Zhou, et al., 2021). Systems biology is primarily
based on genome sequencing, omics technologies, and bioinformatic modeling of
big data.

Personalised medicine aims to tailor a patient’s individual characteristics (genome,
lifestyle, exposome) to diagnostics and targeted personalised therapy at
increased efficiency and reduced side effects. Artificial intelligence (Al) is used to
analyse large datasets and identify patterns relevant to diagnosis and treatment.
Al can help further refine personalised medicine by predicting individual treatment
approaches more accurately.

We use virtual drug screening, which employs computer-based models and
algorithms to predict the interaction of natural products and chemical molecules
with target structures (such as proteins, receptors, or enzymes) (Efferth and Barth,
2025). Supported by the Mainz supercomputer “MOGON?”, we analyse data from
chemical databases with over 200,000 substances to identify potentially
promising drug candidates (Kadioglu et al., 2021, 2023). Advanced models are
applied for the experimental verification of bioinformatic results (Elbadawi and
Efferth, 2020; Mahmoud et al., 2022). Al-assisted virtual screening can optimise
drug development by identifying potentially toxic compounds or adapting active
ingredients to specific cancer cells. We integrate multi-omics data to enable more
accurate prediction of drug effects and interactions in the body. Using
next-generation sequencing, we have determined the individual profile of clinical
tumor biopsies with high precision. We have created personalised predictive
models of how a specific patient might respond to a particular therapy.

Genetic diseases also benefit from advances in DNA sequencing and molecular
docking for disease prevention. Patients with G6PD deficiency can be genetically
tested to prevent severe poisoning by drugs and food (Efferth et al., 2004).

In addition, environmental factors influence human health (exposome). Plastic
waste degrades to microplastic compounds, affecting fauna and flora and,
thereby, human food. Recently, microplastics have been detected in blood, breast
milk, and placenta, underlining their potential effects on human health (Efferth and
Paul, 2017).

In conclusion, systems biology complements classical pharmacology but does not
replace it. Nevertheless, it is often more suitable for explaining the complex
mechanisms of action of Chinese herbal medicine. The scientific explanation of
Chinese medicine using modern high-tech methods represents an important step
towards its integration into academic medicine.
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