Dissecting the molecular pathways of glucose mishandling and glycogen disturbancein the
diabetic heart
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Background: Diabetic cardiomyopathis characterized by diastolic dysfunction but the underlying
mechanisms remain unknown. Dysregulated cardiogigogiucose handling and metabolism in diabetes plays
an important role in the cardiac pathologie aim of this study was tovestigate the role of disturbances in
cardiac glucose handling and AMPKegk metabolic regulator) signalling in the \aopment of diabetic
cardiomyopati.

Methods. Mice with diet-induced obesity and insulin resistance (high fat diet (WE§BJN93G control,

15 weeks) werevaluated for systemic glucose tolerance, cardiac function (echocardiggmagar isoflurane
anaesthesia), cardiac glycogen (enzymatic assay after animals were euthanased with pentobarbitone) and prote
expression (immunoblot). Neonatal rat ventricular myocytesMMB) were cultured in normal (5mM) or high
(30mM) glucose for 24 hours with AMPK agonist treatment (AICAR, 1mM, 30 min).

Results: HFD-fed mice exhibited increased body weight (2P240.01) and decreased glucose tolerance.
Diastolic dysfunction in HFD mice was evidenced by increased ratio between early mitkahvielibeity and
mitral annular early diastolic velocity (E/E39%, P<0.05) and positiely correlated with body weight and
glucose intolerance. Glycogen content was increased in the hearts of HFD mic®€0805), associated with
decreased phosphorylation of AMPK (Thrl72, 23®x0,05). No changes in glycogen synthase or
phosphorylase protein expression/phosphorylation were observed. NRyfidsed to high glucose similarly
exhibited increased glycogen content (3690.05) which was unaffected by AMPK agtion via AICAR.
siRNA and CRISPR-Cas9 knookit mouse experiments are underway to provide mechanistic data on
glycogen regulation in diabetic cardiomyocytes.

Conclusions: This study is the first to shothat diastolic dysfunction correlates with cardiomytec
glycogen werload in an obese, insulin resistant setting. These findings identify that disturbance of
cardiomyogte glucose storage plays a role in diabetic cardiopatho#énglyis not attenuated by adiion of
AMPK. Further irvestigation of alternate sgnalling pathways in this setting iswavarranted.
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