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Mechanism of Alumen and its different processed products on mice with acute
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Abstract: Objective To compare the therapeutic effects of Baifan (4/umen) and its different processed products (calcined Alumen,
honeycomb calcined 4/umen) on mice with acute gastric ulcer, and select the optimal processing method, reveal its potential mechanism
through metabolomics technology. Methods Ethanol-induced acute gastric ulcer mouse model was used, and the efficacy was
evaluated by gastric ulcer index, gastric histopathological staining, oxidative stress index, inflammatory factors and mucosal repair
factors. Non targeted metabolomics was used to analyze the potential mechanisms of Alumen and its different processed products in
the treatment of acute gastric ulcers. Results The model group showed extensive hemorrhagic erosion of gastric mucosa, and the
gastric ulcer score and index of each treatment group were significantly reduced (P < 0.05, 0.01, 0.001). The ulcer inhibition rate was
ranked from high to low as honeycomb calcined Alumen > Alumen > calcined Alumen. The pathological staining results of gastric
tissue showed that all treatment groups were able to alleviate gastric mucosal damage, reduce inflammatory cell infiltration and collagen
fiber degradation compared to model group, and increase glycoprotein content compared to model group, with honeycomb calcined

Alumen group showing the best effect. Compared with model group, all treatment groups were able to significantly increase the activity
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of superoxide dismutase (SOD) in serum (P < 0.01, 0.001), reduce the levels of malondialdehyde (MDA), interleukin-6 (IL-6), and
tumor necrosis factor-a (TNF-a) in serum (P < 0.01, 0.001), up-regulate the expressions of epidermal growth factor (EGF) and basic
fibroblast growth factor (bFGF) in gastric tissue (P < 0.01, 0.001), and down-regulate the expressions of IL-1p, [L-6 and TNF-a in
gastric tissue (P < 0.01, 0.001). Metabolomics analysis revealed the effects of A/lumen and honeycomb calcined A/umen on regulating
key metabolic pathways such as a-linolenic acid metabolism, taurine and hypotaurine metabolism, porphyrin and chlorophyll
metabolism, steroid biosynthesis, and D-arginine and D-ornithine metabolism. Among them, the metabolic characteristics of
honeycomb calcined Alumen showed the strongest correlation with mucosal protection and oxidative stress relief. Conclusion Alumen
and its different processed products have therapeutic effects on acute gastric ulcers, among which honeycomb calcined A/umen group
has the best comprehensive effect, indicating that ancient processing can enhance the efficacy of Alumen. Alumen and honeycomb
calcined Alumen can regulate key pathways such as a-linolenic acid metabolism and taurine metabolism. The metabolic characteristics
of honeycomb calcined A/umen are most strongly correlated with mucosal protection and oxidative stress relief, and may exert
therapeutic effects through antioxidant, anti-inflammatory and promotion of mucosal repair.

Key words: Alumen; calcined Alumen; honeycomb calcined Alumen; acute gastric ulcer; anti-inflammatory; antioxidant; mucosal

protection; metabolomics; a-linolenic acid metabolism; taurine metabolism
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Fig. 1 Effect of Alumen and its processed products on pathological changes in gastric tissue of mice with gastric ulcers
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Fig. 2 Effect of Alumen and its processed products on activity of SOD and levels of MDA, IL-6, TNF-a in serum of mice with

gastric ulcers (X £ s,n=38)
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Fig.3 Effect of Alumen and its processed products on expressions of EGF and bFGF in gastric tissue of mice with gastric
ulcers (X s,n=38)

X B [EL REEL KL

1.7X10*

I

)

2.4X10 %

=z

o

26X104 Mg

=

36x100 =
3.0 7 T i 3
5"2“2.5- - Y

® ®
-E 2.0 EE; B
§ 1.5 7 o L
W 1.0 % o
T 05 % £,

. /4 z

X A Al WL AL

B4 BRRHEH S SRR NRSHESA IL-1p. IL-6 1 TNF-o EHFENFM (X£s,n=8)
Fig. 4 Effect of Alumen and its processed products on expressions of IL-1f, IL-6 and TNF-a proteins in gastric tissue of mice

with gastric ulcers (X s, n=38)
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Fig.7 Venn diagram of differential metabolites
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Fig. 9 Heatmap analysis of differential metabolites
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