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[Abstract]  Objective To investigate the impact of enterovirus 71 (EV71) on skeletal muscle injury and
explore its mechanism in relation to the caspase-1/interleukin (IL)-1B signaling pathway in EV71-induced skeletal
muscle damage. Methods One-day-old BALB/c¢ suckling mice were divided randomly into three groups: normal
control (NC) (n=60), EV71 infection model (n=60) , and caspase-1 inhibitor (EV71+VX765) (n=15) groups.
The NC and EV71 model groups were further subdivided into four subgroups (5, 7, 10, and 14 days) (n= 5 mice
per group). An EV7l-infected model was established by intraperitoneal injection of 25% 10° pL/kg EV71 viral
solution for 3 consecutive days. Mice in the caspase-1 inhibitor group received VX765 (20 mg/kg) intraperitoneally 6
hours post-viral inoculation, continued daily for 10 days until sample collection. Mice in the NC group received an
equivalent volume of saline containing 5% dimethylsulfoxide and 10% PEG300, followed by 2% cell maintenance
solution after 6 hours. Post-modeling body weight and clinical disease scores were recorded. Pathological skeletal
muscle damage was observed by hematoxylin-eosin ( HE) staining, and expression levels of EV71 VP-1 (viral capsid
protein) , pro-caspase-1, cleaved-caspase-1, IL-1B, a-smooth muscle actin (SMA) , and Collagen I were detected by
Western blot and immunofluorescence. Results Compared with the NC group at the same time points, mice in the
EV71 model group exhibited reduced body weight, elevated disease scores, and skeletal muscle pathology
characterized by inflammatory cell infiltration, myofiber dissolution, and decreased cross-sectional area ( HE
staining) . Western blot showed significantly increased levels of EV71 VP-1, IL-1B, a-SMA, and Collagen I in
skeletal muscle homogenate from EV71 mice at 5, 7, and 10 days post-infection ( P<0.001). In contrast, mice in
the VX765 group showed improved body weight, reduced clinical scores ( P<0.01) , and significant downregulation of
EV71 VP-1(P<0.01), pro-caspase-1, cleaved-caspase-1, IL-1, and Collagen T compared with the EV71 model
group (P<0.01). These findings were confirmed by immunofluorescence, indicating that inhibition of caspase-1
alleviated EV71-induced skeletal muscle injury. Conclusions EV71 may induce skeletal muscle injury by activating
the caspase-1/IL-1B signaling pathway.
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Figure 1 General situation of EV71 infected suckling mice
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I.IL-B Fl a-SMA #5784k, SIE#XTIBA ML, * P<0.05, ™ P<0.01, ™ P<0.001,
B2 EV71 X BALB/c FLEUH B R 0
Note. A, Western blot analysis of protein levels of EV71 VP-1, IL-18, a-SMA, and Collagen I in skeletal muscle samples. B, Semi-
quantitative analysis revealed significant changes in EV71 VP-1, Collagen I, IL-B and a-SMA protein expression. Compared with NC
group, *P<0.05, * P<0.01, " P<0.001.
Figure 2 Effect of EV71 on skeletal muscle damage in BALB/¢ suckling mice
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3  Western blot ¥l BALB/c #LE B EHLLHZ EV71 VP- 1, pro-caspase-1 ,cleaved-caspase-1 FIL-1B HEH K
Note. A, Western blot analysis of protein expression levels of EV71 VP-1, pro-caspase-1, cleaved-aspase-1, and IL-1B in skeletal
muscle tissue homogenates from BALB/ ¢ suckling mice. B, Semi-quantitative analysis revealed dynamic changes in the expression of
EV71 VP-1, pro-caspase-1, cleaved-caspase-1, and IL-1f proteins. Compared with the NC group, ™ P<0.01, "™ P<0.00l.
Compared with the EV71 infection group, *P<0.05, " P<0.001.

Figure 3 Western blot analysis of protein levels of EV71 VP-1, pro-caspase-1, cleaved-caspase-1, and IL-1B in skeletal

muscle tissue from BALB/c suckling mice
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Immunofluorescence co-localization analysis of EV71 VP-1 and IL-1B in skeletal muscle tissues. C, Relative fluorescence intensity

quantification of pro-caspase-1 and cleaved-caspase-1 across experimental groups. D, Relative fluorescence intensity quantification of
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Figure 4 Immunofluorescence analysis of protein levels of EV71 VP-1, pro-caspase-1, cleaved-caspase-1, and

IL-1B in skeletal muscle tissue from BALB/¢ suckling mice
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Figure 5 Immunofluorescence analysis confirmed that pharmacological blockade of the caspase-1/IL-1B signaling pathway
significantly suppresses the expression of fibrosis-associated markers, including TGF-B, a-SMA and Collagen I

in the skeletal muscle of EV71-infected suckling mice
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Figure 6 Western blot analysis demonstrated that blockade of the caspase-1/1L-1B signaling pathway significantly suppresses
the expression of a-SMA and Collagen I in the skeletal muscle of EV71-infected suckling mice
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Figure 7 Effect of blockade of caspase-1/1L-1f3 signaling pathway on pathological changes in skeletal muscle
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Figure 8 Mechanism diagram of pathological injury of skeletal muscle induced by caspase-1/IL-1B signaling pathway
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