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LI Oulong', QU Yuanyuan', LU Jiaying', YAO Yongkun', XING Wenlong', ZHANG Guiqing' "
(1 The First Affiliated Hospital of Shihezi University, Shihezi, Xinjiang 832000, China; 2 The Clinical Medical
Research Center for Mental and Psychological Disorders of the Xinjiang Production and Construction Corps, Shihezi,
Xinjiang 832000, China; 3 The Sub-Center of the National Clinical Medical Research Center for Mental and Psychological
Disorders, Xinjiang Production and Construction Corps, Shihezi, Xinjiang 832000, China)

Abstract; Objective To investigate whether exercise ameliorates behavioral deficits in a mouse model of post-traumatic stress disorder
(PTSD) and to examine its regulatory effects on the FMRP-associated TXNIP/NLRP3/GSDMD inflammatory signaling pathway.
Methods 42 male C57BL/6] mice were randomly divided into a control group ( Cirl) and a PTSD group. Each group was further subdi-
vided into a non-exercise group (Ctrl, PTSD) and an exercise group ( Cirl+Exercise, PTSD+Exercise). A PTSD mouse model was
established using the SPS&S method. Anxiety-like behaviors were assessed using the elevated plus maze test, learning and memory
ability were assessed using the Y-maze test, and depression-like behaviors were evaluated using the forced swimming test. Expression
levels of FMRP, TXNIP, NLRP3 and GSDMD in brain tissue were examined by Western blot and immunofluorescence. A-two-way
factorial design analysis of variance was used to evaluate the main effects and inderaction effects of PTSD modeling and exercise inter-
vention. Results Compared with the Ctrl group, PTSD mice displayed pronounced anxiety— and depression-like behaviors together with
impaired learning and memory ( P<0.05). In the hippocampus, the protein expression levels of GSDMD, TXNIP and NLRP3 were

significantly increased ( P<0.05) , whereas FMRP expression level was reduced ( P<0.05). Four weeks of treadmill exercise markedly
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alleviated behavioral abnormalities in PTSD mice, accompanied by decreased expression levels of GSDMD, TXNIP and NLRP3 and

increased FMRP expression level. Two-way factorial ANOVA revealed a significant main effect of exercise intervention on both the

behavioural measure ( percentage of open-arm entries) and protein expression levels(P<0.05), with interaction effects between exer-

cise intervention and PTSD modelling being predominantly observed at the molecular level( P<0. 05). Conclusion Exercise ameliorates

SPS&S-induced PTSD-like behaviors in mice and this protective effect may involve upregulation of FMRP and suppression of the

TXNIP/NLRP3/GSDMD-associated inflammatory signaling pathway.
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Figure 1 Behavioral performance in the control group and PTSD group
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Figure 2 Behavioral performance of mice in each group after exercise intervention
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Figure 3 Expression of FMRP, GSDMD, TXNIP, and NLRP3 in mouse hippocampus detected by Western blot
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Figure 4 Expression of FMRP, GSDMD, TXNIP, and NLRP3 in mouse hippocampus detected by immunofluorescence
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Table 3 Analysis of main effects and interaction effects
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