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(Abstract] Objective To investigate the mechanism of action of hyperoxic Wuji Decoction (WJD) in protecting against
Helicobacter pylori (Hp) infection—induced gastric mucosal injury in mice, based on the myeloid differentiation primary response
protein 88/NOD-like receptor family pyrin domain—containing protein 3/cysteinyl aspartate—specific proteinase 1 (MyD88/NLRP3/
Caspase—1) signaling pathway and gut microbiota homeostasis. Methods 38 mice were randomly divided into blank group (n=11)
and modeling group (n=27). After modeling, 3 mice were randomly selected from each group to verify the success of modeling by
rapid urease test. Then the successfully modeled mice were randomly divided into model group, hyperoxic WJD group, and Western
medicine group (quadruple therapy group), with 8 mice in each group. Hyperoxic WJD group and the Western medicine group were
administered 0.2 mL of their respective drug solutions by gavage daily, while the blank group and the model group received 0.2 mL
of distilled water by gavage daily, for 14 consecutive days. After intervention, pathological changes of gastric mucosa were observed
by HE staining; Hp colonization in gastric mucosa was checked by Warthin-Starry silver staining; the levels of NF—«B and IL-1j3
in gastric mucosa were tested by ELISA; protein and mRNA expression levels of MyD88, NLRP3, and Caspase-1 in gastric mucosa
were measured by Western blot and RT—qPCR; MDA content and SOD activity were determined by colorimetric assay; and the
diversity and structure of gut microbiota were analyzed by 16S rDNA sequencing. Results Compared with the blank group, the
model group showed obvious gastric mucosal injury, massive Hp colonization, significantly increased NF—B, 1L-13, MDA content
and SOD activity (P<0.01), significantly upregulated protein and mRNA expressions of MyD88, NLRP3 and Caspase-1 (P<0.01).
Compared with the model group, both the hyperoxic WJD group and the quadruple therapy group alleviated gastric mucosal
pathological injury, reduced Hp colonization, decreased levels of NF-kB, IL-1B, MDA content and SOD activity (P<0.01), and
decreased protein and mRNA expressions of MyD88, NLRP3 and Caspase—1 (P<0.05, P<0.01). 16S rDNA sequencing revealed that
compared with the blank group, the model group exhibited decreased Chaol, Observed species, Shannon, and Simpson indices (P<
0.05, P<0.01). Compared with the model group, hyperoxic WJD group indicated an increasing trend in species (Chaol and Observed
species) richness (P>0.05), restored B—diversity, and modulated phylum/genus—level species composition (reducing the Firmicutes/
Bacteroidota ratio), whereas the Western medicine group further exacerbated gut microbiota dysbiosis. Conclusion Hyperoxic WJD
can protect the gastric mucosa against Hp infection. Its mechanism may be closely related to regulating the MyD88/NLRP3/
Caspase—1 signaling pathway to inhibit the dual responses of inflammation and oxidative stress, and remodeling the structure and
homeostasis of gut microbiota.

(Keywords) hyperoxic Wuji Decoction; Helicobacter pylori; MyD88/NLRP3/Caspase -1 signaling pathway; inflammation;

oxidative stress; gut microbiota
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Fig. 1 HE staining images of gastric mucosa of mice in each group (x200)
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Fig.3 Comparison of NF-kB and IL-1B levels in gastric
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Fig.5 Comparison of MyD88, NLRP3, and Caspase—1 protein expression levels in gastric mucosa

among different groups of mice (n=8, xts)

. 5255 AR, “P<0.01; SEAEIA L, #P<0.05; S PE 2541 LU, #P<0.01,

2.51 EE 31 H- 3
N B &&
% 2.0 N z > ¥
"r'gj # -K"J 27 ok ﬁ 24 ol
wy 1.5 b4 ® = secdt
""i{‘ <ZC st z
o |
% 0.5 = g
g 0.0 T T T T g 0 T T T §0 T T T T
& & # & & # &
& & &

6 HBENRBFE MyD8S NLRP3,Caspase—1 mRNA FiXKFLLEE (n=8,x+s)
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