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with chronic obstructive pulmonary disease (COPD) through the regulation of the 'gut-lung axis.' The focus is on validating its cross-
organ regulatory mechanism, which involves reshaping the gut microbiota, repairing the intestinal barrier, and inhibiting the TLR4/NF-
kB signaling pathway. Methods 72 SPF male C57BL/6 mice were randomly divided into 6 groups: control group, model group,
dexamethasone (Dex, 0.2 mg-kg™!) group, and GJDC high, medium and low dose (0.625, 0.313, 0.156 g-kg™!) groups. Except for the
control group, COPD mouse models were established by intratracheal instillation of lipopolysaccharide (LPS) combined with passive
smoking. After modeling, the mice were continuously administered ig for 30 d. The intestinal flora was analyzed by 16S rRNA
sequencing. The histopathological changes of lung tissue were observed by hematoxylin-eosin (HE) staining and colon Alcian blue
(AB)-periodic acid-Schiff (PAS) staining. The levels of serum inflammatory factors LPS, tumor necrosis factor (TNF)-a, interleukin
(IL)-1B, and IL-6 were detected by enzyme-linked immunosorbent assay (ELISA). The mRNA expression of intestinal barrier genes
mucin 2 (Muc2), zonula occludens (ZO)-1, tight junction protein 4 (Claudin4), inflammatory factors in lung tissue (TNF-a, IL-15, IL-
8), and TLR4/NF-«kB signaling pathway genes (TLR4, MyD88, TRAF6) was detected by qRT-PCR. Results Compared with the control
group, the model group showed significant lung tissue inflammatory injury (alveolar septal widening, inflammatory cell infiltration),
decreased intestinal flora diversity (P < 0.05), and intestinal barrier damage (reduced colonic goblet cells, significant down-regulation
of Muc2, ZO-1 and Claudin4 mRNA expression, P < 0.05, 0.01), accompanied by increased serum LPS and pro-inflammatory factor
TNF-a levels (P < 0.05, 0.01), and significantly increased mRNA expression levels of pro-inflammatory factors TNF-a, IL-1f and
TLR4/NF-kB signaling pathway key genes 7LR4 and TRAF6 in lung tissue (P < 0.05); The relative abundance of Firmicutes
significantly increased, while the relative abundance of Bacteroidota significantly decreased (P < 0.05); The relative abundance of
unclassified genus norank fLachnospiraceae and Akkermansia significantly decreased (P < 0.05), while the relative abundance of
Bacteroides significantly increased (P < 0.05). Compared with the model group, the medium-dose group (0.313 g'kg™!) of GIDC
intervention had the best effect, which could significantly restore intestinal flora diversity and structure (P < 0.05), increase the relative
abundance of Bacteroidota, unclassified genus norank f Lachnospiraceae producing short-chain fatty acids, and Akkermansia
regulating the mucus barrier (P < 0.05, 0.01); Repair intestinal barrier function (increase in goblet cell number, up-regulation of Muc2,
Z0-1, and Claudin4 expression), thereby reducing serum LPS and inflammatory factor levels (P < 0.05, 0.01, 0.001), and significantly
inhibit lung tissue inflammation and TLR4/NF-kB signaling pathway gene expression (P < 0.05, 0.01, 0.001). Conclusion GJDC
improves COPD inflammation through a cross-organ mechanism of reshaping intestinal flora — repairing intestinal barrier — reducing
serum LPS — inhibiting the lung TLR4/NF-kB signaling pathway.
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PCR # #44% (Life Technologies Holdings Pte. Ltd.);
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Fig. 1 Effect of GIDC on gross morphology of lung tissue in COPD model mice
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The blue arrow indicates granulocyte infiltration, the orange arrow indicates widened alveolar septa, the red arrow indicates interstitial vascular congestion, and

the yellow arrow indicates alveolar narrowing; "P<0.05 ""P<0.01 "P<0.001.

B2 GIDC % COPD #HE/NRAALRIEBIRG (X100) RIMERIERFRFHZM (X £, n=8)
Fig. 2 Effect of GIDC on pathological damage in lung tissue (x100) and serum inflammatory factor levels in COPD model

mice (X s, n=3§)
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El3 GJDC xf COPD #EEUNRAZERMEEE o ZHMHFIE (X £s, n=8)
Fig. 3 The effect of GJDC on the o-diversity of intestinal microbiota in COPD model mice ( X s, n=38)
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