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Mechanism-guided optimization and prospects of asthma animal models
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Abstract: Asthma is a heterogeneous disease characterized by chronic airway inflammation and driven by
diverse mechanisms, including T2-high, T2-low, and non-immune pathways. In traditional Chinese medicine
(TCM), it is viewed as a syndrome of "root deficiency with branch excess", involving the dysfunction of the lung,
spleen, and kidney. Animal models serve as crucial tools for investigating asthma mechanisms, screening
therapeutic targets, and evaluating potential interventions, and their construction must closely align with disease
pathogenesis. This study highlights a mechanism-guided approach to asthma animal modeling. It reviews models
that reflect major immune phenotypes in modern medicine (T2-high, T2-low, and non-immune mechanisms)
alongside TCM syndromes, including cold asthma, heat asthma, and kidney deficiency with phlegm retention. The
construction principles, mechanistic links, and practical limitations of these models are analyzed. Emphasis is
placed on optimizing models through a mechanism-oriented perspective and integrating Western and TCM
frameworks. Such strategies are proposed to enhance the precision, translational value, and clinical relevance of
asthma research using animal models.
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Figure 1 Schematic diagram of the key immune mechanisms and related animal models of asthma pathogenesis. TSLP: Thymic stromal

lymphopoietin; IL: Interleukin; ILC2: Group 2 innate lymphoid cell; Th: T Helper; DC: Dendritic cell; IFN-y: Interferon-y; TNF-a: Tumor

necrosis factor-a; CXCL: C-X-C motif chemokine ligand; ROS: Reactive oxygen species; NLRP3: NOD-like receptor family pyrin domain

containing 3; IgE: Immunoglobulin E
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Figure 2 Schematic diagram of the construction, evaluation and association with modern mechanisms of the animal model of traditional

Chinese medicine (TCM) syndromes of asthma. LPS: Lipopolysaccharide; TGF-4: Transforming growth factor-f; Treg: Regulatory T cells
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