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[Abstract] Objective To investigate the effects of varying durations of overwork on cardiomyocyte pyroptosis in mice.
Methods A total of 24 SPF KM mice were randomly divided into four groups (n=6) using a random number table: control group, 2-
week overwork (W2) group, 4-week overwork (W4) group, and 6-week overwork (W6) group. Mice in control group were normally
raised, while those in W2, W4, and W6 groups were forced to stand in water for 8 h and then restrained for 3 h daily for 2, 4, 6 weeks,

respectively. The general condition and weekly weight changes of the mice were observed. After modeling, blood samples were
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collected, and hearts were excised. Myocardial histopathological changes were assessed using hematoxylin and eosin (HE) staining.
The localization of gasdermin D (GSDMD) protein in myocardial tissue was detected through immunohistochemical staining, and
the expression levels of pyroptosis-related proteins [NOD-like protein receptor 3 (NLRP3), Caspase-1, GSDMD] in myocardial
tissue were analyzed using Western blotting. The contents of interleukin-1B (IL-1B) and interleukin-18 (IL-18) in serum and
myocardial tissues were measured using ELISA. Results (1) The weight of control group mice increased steadily within 2 weeks. In
W2 group, there was no significant weight change within 2 weeks, while in W4 and W6 groups, the body weights were higher than their
initial values from the 2nd to 6th week. Compared with control group, the body weights of W2, W4, and W6 groups were lower than
those of control group in the 1st and 2nd week, with statistically significant differences (P<0.05). The activity levels of the mice in W2,
W4, and W6 groups initially increased and then decreased, with their fur becoming dull and falling out, and their mental state
deteriorating. (2) In control group, cardiomyocytes were neatly arranged, and the nuclear morphology was normal. Compared with
control group, in W2 group, cardiomyocyte arrangement was less regular, and capillary congestion was increased. In W4 group, the
vascular congestion in the myocardium was significantly increased, the interstitial tissue was hyperplastic, and vacuolization appeared
around the nuclei. In W6 group, the myocardial interstitium was loose, fat infiltration was increased, vacuolization around the nuclei
was increased, and myocardial fibers were swollen, and the arrangement was disordered. (3) GSDMD was mainly located in the
cytoplasm of cardiomyocytes. Compared with control group, the expression levels of NLRP3, Caspase-1, and GSDMD proteins in
W2, W4, and W6 groups were significantly increased, and the expression levels were in the order of W6 group >W4 group >W2 group,
with significant differences (P<0.05). (4) Compared to control group, the levels of IL-1f in serum and myocardial tissues of W2, W4,
and W6 groups were significantly increased. In serum, the level of IL-1( in W6 group was higher than those in W2 and W4 groups, and
in myocardial tissue, the levels in W4 and W6 groups were higher than those in the W2 group, with significant differences (P<0.05).
There were no significant differences in IL-1f3 levels in serum among W2 and W4 groups, nor were there significant differences in
myocardial tissue between W4 and W6 groups (P>0.05). Compared with control group, the levels of IL-18 in serum and myocardial
tissue of W4 and W6 groups were significantly increased (P<0.05). In serum, the levels of IL-18 in W4 and W6 groups were higher
than that in W2 group, and in myocardial tissue, the level in W6 group was higher than those in W2 and W4 groups, with the
differences being statistically significant (P<0.05). Conclusions Overwork can cause structural damage to mouse myocardial tissue,
increase the expression of pyroptosis proteins NLRP3, Caspase-1, GSDMD, and aggravate myocardial inflammatory responses in
overworked mice. Cardiomyocyte pyroptosis may be one of the factors contributing to sudden cardiac death induced by overwork.
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Tab.1 The body weight of mice in each group varied over the duration of the modeling period (g, X+s, n=6)
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Fig.1 Histopathological changes of myocardium in each group of mice (HE staining)
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Fig.2 Expression of GSDMD protein in myocardial tissue of mice in each group (immunohistochemical staining)
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Fig.3 The expression of myocardial pyroptosis-related proteins in each group of mice (Western blotting)
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