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[Abstract] Objective To establish and characterize a mouse model of cardiac injury induced by the dual stress of simulated
hypobaric hypoxia and overload exercise. Methods Twenty-four male CS7BL/6] mice were randomly assigned to four groups (n=

6): normoxic control (N), normoxic exercise (N+E), hypobaric hypoxic control (H), and hypobaric hypoxic exercise (H+E). The H+
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E group served as the model-building group, receiving the dual intervention of hypobaric hypoxia and overload exercise. Except for the
N and H groups, the remaining mice underwent a progressive overload treadmill running protocol in their respective environments.
Blood pressure and body weight were monitored before and after exercise. Cardiac function was assessed using echocardiography. At
the experimental endpoint, hearts were excised and weighed to calculate the heart weight index (HW/BW). Histopathological
changes and cardiomyocyte cross-sectional area were evaluated via hematoxylin-eosin (HE) and wheat germ agglutinin (WGA)
staining. Transmission electron microscopy (TEM) was employed to examine myocardial ultrastructure. Serum levels of cardiac
injury markers, creatine kinase-MB (CK-MB) and cardiac troponin I (¢Tnl), were measured using ELISA. Results Compared with
the N, H, and N+E groups, the H+E group showed significant increases in HW/BW, systolic blood pressure (SBP), and diastolic
blood pressure (DBP) (P<0.0S). Echocardiography revealed that ejection fraction (EF), fractional shortening (FS), and E/A ratio
were significantly lower in the H+E group than in the N, H, and N+E groups (P<0.05). Pathological analysis showed no significant
abnormalities in the N and H groups, while the N+E group exhibited cardiomyocyte necrosis, fiber disruption, collagen degradation,
and fibrosis, with more severe damage in H+E than in N+E. WGA staining showed increased cardiomyocyte cross-sectional area in the
N+E group compared with the N and H groups, with the most prominent increase in the H+E group (P<0.05). TEM observations
revealed disorganized and disrupted myofibrils, mitochondrial swelling, cristae blurring and dissolution in N+E group, with a
significantly higher proportion of abnormal mitochondria in H+E mice, while the N and H groups showed no abnormalities. Serum
levels of CK-MB and cTnl were significantly elevated in N+E group compared with the N and H groups, with the highest increase in
the H+E group (P<0.05). Conclusions A mouse model of cardiac injury induced by overload exercise under simulated high-altitude

hypobaric hypoxia was successfully established. Hypoxia and overload exercise synergistically exacerbated cardiac damage, effectively

replicating the dual pathological stress faced during high-intensity exertion at high altitude.
pl g the dual pathological faced during high y high altitud
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Fig.1 Heart weight index and blood pressure in each group of C57BL/6] mice (n=6)
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Fig.2 Cardiac function in each group of C57BL/6] mice (n=6)
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Fig.3 Pathological changes in myocardial tissue in each group of CS7BL/6] mice (n=6)
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Fig.4 Representative transmission electron micrographs and quantitative analysis of myocardial tissue in each group of C57BL/6] mice
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