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[Abstract] Objective To evaluate the effects of Naizilai granules in relieving cough,

resolving phlegm and ameliorating acute pharyngitis, and to preliminarily explore their underlying
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mechanisms using untargeted metabolomics and transcriptomics. Methods The antitussive effect was assessed
using a concentrated ammonia water-induced mouse cough model, by measuring cough latency and the number
of coughs within 2 min, while the expectorant effect was assessed in a phenol red excretion model by measuring
the amount of phenol red excreted in the airway. Untargeted metabolomics was performed to identify
differential metabolites and related metabolic pathways between the model control group and the high-dose
Naizilai granules group. In a separate rat model of acute pharyngitis induced by topical ammonia application,
pharyngeal mucosal pathology was examined via HE staining. The expression of tumor necrosis factor-a (TNF-a)
and cyclooxygenase-2 (COX-2) was determined by immunohistochemistry, and inflammation-related signaling
pathways were further investigated using whole-blood transcriptomic analysis. Results Naizilai granules
significantly prolonged cough latency and reduced cough frequency in mice. It also increased phenol red
secretion from the airways. Metabolomics analysis identified six differential metabolites associated with the
expectorant effect, which were primarily enriched in arachidonic acid metabolism, autophagy, and
glycerophospholipid metabolism pathways. In rats with acute pharyngitis, Naizilai granules ameliorated
inflammatory responses, reduced mucosal thickening, and decreased inflammatory cell infiltration.
Immunohistochemical analysis further demonstrated that the granules downregulated the expression of TNF-«a
and COX-2 in pharyngeal tissues. Whole-blood transcriptomic analysis further revealed that its mechanism of
action may be associated with the TNF signaling pathway, Th17 cell differentiation, and T cell activation.
Conclusion Naizilai granules demonstrate good antitussive and expectorant effects, and can effectively alleviate

ammonia-induced acute pharyngitis in rats

[Keywords] Naizilai granules; Antitussive and expectorant; Acute pharyngitis; Tumor necrosis factor-a;
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Figure 8. Histopathological results of the pharyngeal mucosa in rats from each group (HE, 200x)
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Figure 10. KEGG enrichment analysis of differentially expressed genes among groups
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