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Abstract: Objective

inflammation in asthmatic mice by regulating the neutrophil extracellular traps (NETs) pathway. Methods BALB/c mice were

To investigate the effect and molecular mechanism of Xiaoqinglong Decoction in improving airway

randomly divided into control, model, and Xiaoginglong Decoction groups (7.02 g-kg™'). Except for the control group, asthma models
were induced using ovalbumin (OVA) and complete Freund’s adjuvant (CFA). From day 14 to 20 after modeling, mice received daily
nebulization with 5% OVA for 40 min. The Xiaoginglong Decoction group was administered Xiaoqinglong Decoction orally at
7.02 g-kg™! one hour before nebulization, while the control and model groups received an equivalent volume of 0.9% saline solution.
Lung tissue was stained with hematoxylin-eosin (HE) and Masson trichrome to evaluate airway inflammation and collagen deposition.
Serum levels of immunoglobulin E (IgE), tumor necrosis factor-alpha (TNF-a), and myeloperoxidase (MPO) were measured by ELISA.
RNA sequencing combined with K-means clustering was used to identify key pathways and differentially expressed genes.
Immunofluorescence, immunohistochemistry, and Western blotting were employed to validate NET formation in lung tissues. Results
Compared with the model group, the pathological condition of lung tissue in the Xiaoqinglong Decoction group showed significant
improvement, including reduced alveolar dilation and structural damage, decreased inflammatory infiltration in airways and
interstitium, and significantly lower HE scores (P < 0.01). Pathological changes associated with airway fibrosis were alleviated, as
indicated by reduced blue-stained areas and significantly decreased collagen fiber deposition (P < 0.01). Serum levels of MPO, IgE,
and TNF-a were markedly reduced (P < 0.001). RNA-seq analysis combined with K-means clustering revealed that the therapeutic
effect of Xiaoqginglong Decoction is closely related to pathways involving neutrophil activation and NET formation, with MPO, matrix
metalloproteinase 9 (MMP9), cyclic AMP (CAMP), and fibrinogen alpha (FGA) potentially involved in its regulation. Xiaoqginglong
Decoction significantly reduced fluorescent signals of MPO and neutrophil elastase (NE) around airways in lung tissue (P < 0.01,
0.001), significantly decreased positive staining areas of MPO and peptidylarginine deiminase 4 (PADI4) (P < 0.01, 0.001), and
significantly downregulated the relative protein expression levels of NE, CAMP, MPO, PADI4, MMP9, and FGA in lung tissue (P <
0.05, 0.01, 0.001). Conclusion Xiaoqinglong Decoction can alleviate airway inflammation in asthmatic mice by inhibiting NETs-
related inflammatory responses.
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Fig.2 Analysis of serum inflammatory factors in asthmatic mice ( X +s, n=5)
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