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Sex differences during myocardial infarction: Role of autophagy
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Ischemic heart disease continues to be the leading cause of mortality, morbidity and burden of disease, with gender differences 
reported in presentation and clinical outcomes; the incidence in men is almost twice that in women, although more women 

than men die suddenly without any previous symptoms. There is increased interest in defining the mechanisms for the sex 
related differences in cardiac damage following myocardial infarction, however, conflicting reports continue. Myocardial 
ischemia reduces blood flow and triggers programmed cell death (apoptosis), with progressive loss of cardiomyocytes resulting 
in tissue damage. Primary clinical strategy is to restore blood flow although this may further increase tissue damage, myocardial 
reperfusion injury (I/R). Autophagy, a cell survival pathway which is induced during I/R. We examined the role of androgens and 
estrogens during myocardial infarction (MI) in male and female animals, and how autophagy and apoptosis may contribute to 
the sex differences in cardiac damage. Mature age-matched male and female Sprague Dawley rats were used intact or surgically 
gonadectomized. Animals were anesthetised and hearts isolated and subjected to regional ischemia-reperfusion (I-R). In males, 
regional myocardial I-R in hearts from intact male rats produced significantly larger infarct size than those from female rats. 
Aggravated reperfusion injury correlated with increased apoptosis in the area at risk, consistent with the smaller infarct size in 
female hearts there was significantly less apoptosis. We also found a gender dependent shift in the balance between autophagy 
and apoptosis, which has not been previously reported.
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