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[ Abstract] Objective Given that psychosocial stress can contribute to a series of diseases, such as inflammatory
bowel disease and irritable bowel syndrome, we aimed to establish an experimental chronic restraint mouse intestinal stress
injury model as a basis for exploring the pathogenic mechanism of chronic restraint stress-induced gastrointestinal diseases,
and for developing preventive and curative measures. Methods Eighteen male SPF-grade BALB/c¢ mice were acclimatized
for 7 days and then divided into a control group and a chronic restraint stress group according to body weight, using a
randomized numerical table method. The mice were subjected to restraint stress for 3 hours per day for 14 days to establish
an intestinal injury model. The model was evaluated by observing body weight, pathological changes in intestinal

histomorphology, expression of tight junction proteins, apoptosis of intestinal epithelial cells, and mRNA expression levels
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of inflammatory cytokines. Results After 14 days of chronic restraint stress, model mice showed weight loss, shortened
duodenal villus height, abnormal crypt structure, a decreased villus/crypt ratio, colonic mucosal inflammatory cell
infiltration, and irregular crypt structure. Protein immunoblotting, immunohistochemistry, and immunofluorescence staining
showed that the expression levels of the duodenal and colonic tight junction proteins Occludin and Claudin-1 were
significantly decreased in mice after chronic restraint stress (P < 0.05), while expression levels of the apoptotic protein
cleaved-caspase-3 in intestinal epithelial cells were significantly increased (P < 0.05). Regarding the mRNA expression
levels of intestinal inflammatory factors and chemokines, chronic restraint stress for 14 days significantly increased the gene
expression levels of interleukin (/L)-18, IL-6, monocyte chemoatiractant protein-1 (MCP-1), tumor necrosis factor-o,
and IL-10 in the duodenum of mice (P < 0.05), and significantly increased the gene expression levels of IL-18, IL-6, and
MCP-1 in the colon (P < 0.001). Conclusions The use of a behavioral restriction device to restrain mice continuously
for 14 days led to abnormal intestinal tissue structure, intestinal barrier dysfunction, and intestinal epithelial cell apoptosis,

and triggered an intestinal inflammatory response in the stressed mice, indicating successful establishment of a mouse model

of intestinal injury by chronic restraint stress.
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Figure 2 Effect of chronic restraint stress on duodenal morphology in mice (HE staining, n = 3)
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Figure 3 Effect of chronic restraint stress on colonic morphology in mice ( HE staining, n = 3)
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Note. Immunofluorescence assay for mouse duodenal tissue tight junction protein Occludin. DAPI-stained nuclei are blue in excitation light and
positively expressed as CY3 fluorescein-labeled red.

Figure 5 Expression of duodenum restraint stress on the expression of colonic tight junction protein Occludin in mice (n = 3)

A éif@‘& B 3 sEaA
W
S 2.0 = Ctrl grou
oF & = group
R \‘Végo E B RN A
== CRS group
=22 15 *
SN 1
Claudin-1 g—,. g %
RES T
8 E I
mes 1.0=-
EE8
I
Occludin -- i 85
< — ._,-?J E :3 0.5 =4
®
a
B -actin 0.0 T T

Claudin-1 Occludin

Bl 6 A8 EsRAG RO/ A I R R E AR (n = 4)

Figure 6 Expression of chronic restraint stress on the expression of colonic tight junction protein in mice (n = 4)
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