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Figure 1 (Color online) Research approach for the syndrome
representation biology (Created with BioRender.com)
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Figure 2 Integrating multi-omics to construct a molecular network for syndrome biology
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Table 1 Establishment and evaluation methods for animal models
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Syndrome differentiation and treatment together serve as the theoretical foundation and core methodology of clinical
diagnosis and therapy in traditional Chinese medicine (TCM), influencing the entire diagnostic process from disease
identification and pathological analysis to treatment selection and efficacy assessment. This system emphasises
personalised diagnosis and treatment, utilising the four diagnostic methods (inspection, listening and smelling, inquiry and
palpation) to comprehensively gather patient information. It allows for the examination of a disease mechanism,
identification of a syndrome type and formulation of therapy guidelines and prescriptions. Its accuracy not only directly
influences a practitioner’s assessment of disease stage and the precise selection of clinical treatments but also relates to the
scientific evaluation of disease progression and prognosis, serving as a critical factor determining the clinical efficacy of
TCM. However, the identification of TCM syndromes has long relied on the subjective experiences and assessments of
practitioners and lacks standardised and quantifiable objective criteria. Such reliance has posed considerable challenges in
clearly defining and standardising phenomena, such as “different syndromes in the same disease” and “identical syndromes
across different diseases”, in clinical practice. This limitation has adversely affected the consistency of syndrome diagnosis
and the reproducibility of syndrome-based treatment, emerging as a critical challenge that should be urgently addressed for
the standardisation and modernisation of TCM. Current research on TCM syndromes has become a pivotal breakthrough
for the modernisation of TCM and thus has attracted considerable interest in both clinical and fundamental research fields.
However, the field continues to encounter notable challenges. At the clinical level, objective research on syndromes
remains relatively inadequate, and quantification techniques for the four diagnostic methods and syndrome diagnostic
standards have not been standardised. In basic research, prevalent animal models are primarily derived from contemporary
medical “disease” models, whose pathological manifestations often fail to authentically and comprehensively simulate
“syndrome” characteristics observed in TCM clinical practice. These challenges result in a disjunction between
experimental research and clinical reality. Concurrently, pharmacological research on Chinese herbs often prioritises active
components and molecular mechanisms, generally neglecting the context of “syndrome”. Thus, numerous basic research
findings have not been effectively translated into clinical guidance. Therefore, this paper aims to address these bottlenecks
by systematically elucidating the application of modern scientific and technological methods, including genomics,
proteomics and metabolomics, to investigate the biological foundations underlying syndromes on the basis of the emerging
research concept “syndrome characterisation biology” and to establish a methodological framework for this concept. By
summarising advancements in relevant research, we intend to offer novel concepts and feasible strategies for establishing
an objective evaluation system for TCM syndromes and promoting the modern adoption, innovation and advancement of
TCM.

syndrome representation biology, systems biology, multiomics, animal model, pharmacology of Chinese medicine

doi: 10.1360/CSB-2025-5119

6026


emailto:m13021917967@163.com
emailto:liujx0324@163.com
https://doi.org/10.1360/CSB-2025-5119

	证候表征生物学与中医药研究
	1证候表征生物学的概念与内涵
	2证候表征生物学的研究内容
	2.1证候表征的客观化及标准化
	2.2证候模型的研究
	2.3证候表征生物学分子网络研究
	2.4证候表征生物学在中药药理研究中的进展

	3证候表征生物学的研究方法
	3.1证候生物信息学研究
	3.2多组学联合建立证候生物学分子网络
	3.2.1表型组学
	3.2.2多组学联合分析

	3.3建立标准化病证模型及评价体系
	3.4中药新药研发与证候表征生物学

	4证候表征生物学的发展与未来

	Syndrome representation biology and research on traditional Chinese medicine

