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Xuebijing Injection ameliorates sepsis-associated acute respiratory distress syndrome in
mice by upregulating phospholipid transfer protein to regulate macrophage JNK/c-JUN

pathway
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Abstract: Objective To investigate the ameliorative effect of Xuebijing Injection in a mouse model of sepsis-associated acute
respiratory distress syndrome (ARDS) and its molecular mechanisms. Methods In a C57BL/6] mouse model of sepsis-
associated ARDS induced by lipopolysaccharide (LPS), the ameliorative effect of pretreatment with Xuebijing injection at low
and high doses prior to modeling were evaluated by analyzing survival rates, lung histopathology, levels of inflammatory
cytokines, and expressions of phospholipid transfer protein (PLTP) using transcriptomics, qPCR, Western blotting, ELISA, and
immunofluorescence staining. In the cell experiment, RAW264.7 macrophages treated with LPS and different concentrations of
Xuebijing were examined for changes in cell viability, morphology, inflammatory cytokine levels, and PLTP expression. PLTP
overexpression experiment was carried out to verify the function of PLTP, and the changes in expressions of JNK/c-JUN and
NEF-«B pathway proteins were detected. Results Xuebijing pretreatment, especially at the high dose, significantly increased the
4-day survival rate, reduced lung histopathological injury
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alleviates sepsis-associated ARDS by upregulating PLTP and inhibiting JNK/c-JUN and NF-«kB signaling pathways, suggesting

the potential of PLTP as a therapeutic target for this condition.

Keywords: Xuebijing injection; sepsis; acute respiratory distress syndrome; phospholipid transfer protein; macrophages; JNK/c-

JUN pathway; NF-«B pathway
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Fig.1 Protective effect of Xuebijing against sepsis-associated ARDS in mice. A: Schematic diagram of the experimental procedure.

B: Four-day survival curves of the mice in each group (n=15). C: HE staining of mouse lung tissues. D: Lung injury scores (1=6). E:
Lung wet/dry weight (W/D) ratio (n=10). **P<0.001 vs Control group; ***P<0.001 vs LPS group.
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Fig.2 Xuebijing ameliorates inflammatory response in mice with sepsis-associated ARDS. A: Expressions of TNF-«a and

IL-6 in CD31" endothelial cells detected by immunofluorescence co-localization (Scale bar=50 pm). B: Expression of

TNF-a and IL-6 in F4/80" macrophages detected by immunofluorescence co-localization (Scale bar=50 um). C-H:
Results of ELISA for measuring concentrations of TNF-q, IL-6, and IL-1f in serum (C-E) and bronchoalveolar lavage
fluid (BALF) (F-H) of the mice (n=6). “*P<0.001 vs Control group; *P<0.05, **P<0.01, ***P<0.001 vs LPS group.
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Fig.3 Xuebijing upregulates PLTP expression in sepsis-associated ARDS mice. A: Transcriptomic sequencing analysis showing
downregulation of PLTP by LPS and upregulation by Xuebijing. B: Heatmap of PLTP expression in different groups. C: Venn
diagram of differentially expressed genes between LPS and XB]J groups (n=3). D: qRT-PCR analysis of PLTP mRNA levels in mouse
lung tissue. E, F: Western blotting for detecting PLTP protein expression in mouse lung tissue. G: ELISA measurement of serum
PLTP levels. H: Immunofluorescence co-localization analysis of PLTP (green) with CD31" endothelial cells (orange) in mouse lung
tissue (Scale bar=50 pm). I: Immunofluorescence co-localization analysis of PLTP (red) with F4/80" macrophages (green) in mouse
lung tissue (Scale bar=50 um). *P<0.05, “P<0.01, **P<0.001 vs Control group; *P<0.05, ***P<0.001 vs LPS group.
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Fig.4 Xuebijing enhances viability and suppresses LPS-induced inflammatory cytokine release in RAW264.7 cells. A: Effect
of Xuebijing at different dilutions on RAW264.7 cell viability measured by CCK-8 assay (n=3). B: Morphological changes of
RAW?264.7 cells induced by LPS and pretreatment with different concentrations of Xuebijing observed under optical
microscope (Scale bar=100 um). C-E: ELISA measurement of TNF-a (C), IL-6 (D), and IL-13 (E) levels in the supernatant of
RAW?264.7 cells pretreated with different concentrations of Xuebijing and stimulated with LPS (n=3). P<0.001 vs Control

group; **P<0.01,***P<0.001 vs LPS group.
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Fig.5 Xuebijing regulates PLTP-mediated activation of JNK/c-JUN and NF-«B pathways. A: qPCR analysis of the effects of LPS
and Xuebijing on PLTP mRNA expression in RAW264.7 cells (n=3). B, C: Western blotting for detecting PLTP protein expression
in response to LPS stimulation (n=3). D, E: Western blotting for detecting PLTP protein expression following treatment with
different concentrations of Xuebijing (n=4). F: KEGG enrichment analysis of differentially expressed genes between PLTP
knockdown (siPLTP)+LPS group and control (siNC)+LPS group. G-K: Western blotting for analyzing the effects of LPS and
Xuebijing treatment on the expressions of p-JNK, JNK, p-c-JUN, c-JUN, p-NF-kB p65, and NF-kB p65 proteins in RAW264.7 cells
(n=3). *P<0.05, **P<0.01 vs Control group; *P<0.05, **P<0. 01 vs LPS group.
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Fig.6 PLTP overexpression enhances the inhibitory effect of Xuebijing on inflammatory pathways and cytokine production.
A-C: Validation of PLTP overexpression efficiency in RAW264.7 cells by qPCR (A) and Western blotting (B, C) (n=3; #P<0.01,
#P<0.001 vs Flag-Vector group). D-H: Western blotting for analyzing the effects of PLTP overexpression and Xuebijing
treatment on LPS-induced expressions of p-JNK, JNK, p-c-JUN, c-JUN, p-NF-xB p65, and NF-1B p65 proteins (1=3). I-K:
Results of ELISA for measurement of the levels of IL-6 (I), IL-1f (J), and TNF-« (K) in the supernatant of LPS-stimulated
RAW264.7 cells with PLTP overexpression and XBJ treatment (n=3). “P<0.05, *P<0.01, **P<0.001 vs Flag-Vector+LPS group;
*P<0.05, **P<0.01, ***P<0.001 vs Flag-PLTP+LPS group.
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