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Abstract: Objective To explore the efficacy and potential mechanism of Zixue Powder in preventing and treating secondary
pulmonary infection in severe traumatic brain injury (STBI). Methods SD male rats were randomly divided into sham operation
group, STBI model day 1 (M1D) group, STBI model day 7 (M7D) group, and low-dose (0.54 g-kg™') and high-dose (2.16 g-kg™")
Zixue Powder groups. The STBI model was established by controlled cortical impact (CCI). The pathological changes of lung tissue
were observed by hematoxylin-eosin (HE) staining. The respiratory rate (F), inspiratory time (7%), and tidal volume (7v) were measured
by a pulmonary function detection system. The bacterial colony count in lung tissue was determined by bacterial culture. The
mechanism of Zixue Powder was analyzed by combining metabolomics and network pharmacology. Blood glucose levels were
monitored with a glucometer. The levels of glucagon, advanced glycation end products (AGEs), receptor for advanced glycation end
products (RAGE), and inflammatory factors such as tumor necrosis factor-o (TNF-a), interleukin-1f (IL-1pB), IL-6, and monocyte
chemoattractant protein-1 (MCP-1) in lung tissue were detected by enzyme-linked immunosorbent assay (ELISA). The expression of
phosphorylated c-Jun N-terminal kinase (p-JNK) and phosphorylated p38 mitogen-activated protein kinase (p-p38) in lung tissue was
detected by Western blotting. The nuclear translocation of nuclear factor (NF)-xB p65 was observed by immunofluorescence. Results
Compared with the M7D group, the pathological damage of thickened alveolar walls and pulmonary edema in the high-dose Zixue
Powder group was significantly improved. 7i and 7v were significantly increased (P < 0.05, 0.01), F' was significantly decreased (P <
0.001), and the bacterial colony count in lung tissue was significantly reduced (P < 0.001), and the above effects were dose-dependent.
Serum metabolomics analysis suggested that glucagon metabolism disorder was a key pathological link in secondary pulmonary
infection after STBI. Experimental verification showed that the blood glucose and serum glucagon levels in the M1D group and M7D
group were significantly increased compared with the sham operation group (P < 0.001). Network pharmacology screened out 128
potential therapeutic targets of Zixue Powder for secondary pulmonary infection after STBI, suggesting that it may act through
regulating the AGE-RAGE signaling pathway. Mechanism verification showed that compared with the M7D group, the relative
contents of AGE and RAGE in lung tissue in the high-dose Zixue Powder group were significantly downregulated (P < 0.01, 0.001),
the protein expression levels of p-JNK and p-p38 were significantly decreased (P < 0.05), the nuclear translocation of NF-kB p65 was
reduced, and the levels of IL-1, IL-6, TNF-a, and MCP-1 were significantly decreased (P < 0.05), and the effects were dose-dependent.
Conclusion Zixue Powder can significantly alleviate pulmonary inflammatory damage in STBI rats by regulating the AGE-RAGE
signaling pathway and inhibiting the activation of downstream inflammatory pathways and the release of inflammatory factors.
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Fig.3 OPLS-DA score plots and replacement test plots in positive ion mode and negative ion mode
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Fig. 4 KEGG enrichment pathway diagram and verification of glucagon and blood glucose levels (X £s, n=6)
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Fig. 5 Venn diagram for treatment of secondary lung infection after STBI with Zixue Powder
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Fig. 6 “drug-component-potential target” network and PPI network of intersection targets of Zixue Powder in treatment of

secondary pulmonary infection in STBI
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