Scaffolding domainsin cardiac aging: Does caveolin-3 govern age-dependent stress-intoler ance?
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The aged heart is more susceptible to stress and refractory to interventions that patstctsapaemic
or hypoxic injury in young hearts.We hypothesized that age-dependent dysfunction in myocardial stress-
signaling and metabolic flexibility wolves repressedscafold’ co-ordination of cellular signalling. &/
specifically examined the contribution ofvealin-3 (Cav-3), an integral sdafding protein, to cardiac
ischaemic tolerance in young to aged mice. firét undertook detailed assessment of age-dependent ischaemic
intolerance in male C57BL/6 mice aged 8, 16, 32 and 48 weeks of age. Animals were anaesthetized with Inactin
(70mg/kg body weight, i.p.), and on confirmation of a surgical plane of anaesthesia, hearts weze, ri@o
aorta cannulated and hearts perfused in a Langéndode with an intr@entricular balloon for assessment of
contractile function. The hearts were then subjected to 20 minutes of ischaemia followed by 45 minutes of
reperfusion. Male mice at 8-weeks of age veped [(65% of pre-ischaemic function, with significantly\eled
diastolic pressurell9mmHg) and evidence of cell deaffb{4ug/g cardiac Troponin release). While rexyp
in hearts of males aged 16 weeks was not statisticalfgrelift hearts from mice aged 32 and 48 weeks
displayed significant depression of intrinsic resistance to ischemia-reperfusion injumertyeaocontractile
function reduced ta¥0% of pre-ischaemic function, diastolic pressure increaséB8mmHg, and troponin
release increased t@B.8ug/g). RM extracted from non-ischaemic heartsva@led a decrease in baseline
expression of Cav-3 that was evident by 48-weeks of age yelati8-week heart 0.35). Proteomic analysis
revealed[(50% lower Cav-3 protein &2 years of age and near complete loss géalar morphologyWe dso
examined Cav-3 dependent protegetiresponses (ischaemic preconditioning, adenosine receptor agonism) in
young and aged hearts, and determined that these wgatedé older hearts. Hearts from young (3 month)
and aged (18 month) micevawexpressing Ca3 (TG) were found to be more tolerant of ischaemic insult: in
young wild-type (WT) littermates, cardiac contractile regp from ischaemia was 47% of pre-ischaemic
function (with diastolic pressure ghted to 35mmHg), while reeery of contractile and diastolic functionas
impaired in aged WT hearts (21% and 58mmHg, resmhgti Cav-3 TG hearts were significantly protected,
with diastolic dysfunction reduced to 22mmHg in young TG mice and 32mmHg in aged TG mice, while
ventricular pressure gelopment receered to 60-65% of baseline in young and aged TG hearts. These data
reveal a parallel decline in cardiac ischemic tolerance and Cav-3 expression, and indicate that augme8ting Ca
expression can eliminate age-related ischemic intolerance. Therapieget@alr3 expression in the heart may
be a neel means to limit cardiac aging.
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