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Important sg differences exist in cardrascular heart disease, and much of thifed#ntial is cardiac
specific. Pre-menopausabmen are protected from ischemic heart disease compared with age-matched men,
but prevalence increases steadily post-menopause. There is growargress of thextent to which cardiac
function can be influenced byxsend se& hormones, haever the fundamental mechanisms responsible for
these se differences are not well understood. Female and male cardiomyocytes exhibit markiedgntdif
calcium (C&*) handling characteristics which reflect the influences of endogeneels t&f se steroids on
myogyte C&* transport mechanisms. Experimental studiesvstiat, compared with males, female myies
operate on a relagly low Ca&* cycling load, with C&" entry through L-type channels reduced and
sarcoplasmic reticulum €hcycling davnregulated. Overall, diastolic and systolic@perational leels are
higher in male myocytes — with endogenous estrogen and testosterone playing recigudatdryeroles in
maintaining this difference. €ais a major causat factor in mawg of the pathologies associated with
ischemia/reperfusion, including apmthmogenesis, contractile dysfunction and multiple forms of cardioptgoc
death. C&' overload triggers hypercontracture and eatts calpain, leading to sarcolemmal rupture and a loss
of cell integrity. It also promotes mitochondrial €aloading, causing the mitochondrial permeability transition
pore to open. Subsequent mitochondrial swelling leadgttclirome c release and caspase-mediated apoptosis.
With more seere ischemic insults, an uncoupling of the mitochondria deplef€slévels and necrotic injury
occurs. Evidence suggests®Calso triggers autophaghough whether this is responsible for ischemia-induced
autophagy is yet to be resolved. Limiting?Céoading in ischemia/reperfusion substantially imeso post-
ischemic outcomes. The extent of?Caverload is partly mediated by the actions of@ealmodulin-dependent
protein kinase (CaMKIl). Responsi © fluctuations in C&, CaMKII functionally modulates manion
channels and transporters within the cardiomgt@cHence, an initial rise in €alevels during ischemia
activates CaMKII, augmenting Gaentry and increasing intracellular £aMale only studies ha $own that
inhibiting CaMKII during ischemia/reperfusion reduces’Caverload and attenuates apoptotic and necrotic
cardiomyogte death. W hypothesized that the lower operationalds of C&* in female cardiomyocytes may
limit the influence of CaMKIl in ischemia/reperfusion injury and mediate the cardioprotecfandeaf to
female hearts. Whaverecently shown CaMKIIl-mediated injury in simulated ischemia/reperfusion is attenuated
in female myocytes. CaMKIl inhibition (KN93) mastly enhanced male myocyte sweliafter a simulated
ischemic gent, but had only marginal fefcts on the more resilient female myocytes. Further studies will discern
the fundamental mechanisms of thig géferential and he it may be modulated in complalisease settings
(cardiac hypertroph diabetes).
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