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ABSTRACT

Myocardial ischemia is associated with cellular- and metabolic adjustments within the heart,
including accumulation of lipids. Myocardial lipids are stored in cytosolic droplets, consisting
of a core of neutral lipids surrounded by a complex surface containing proteins, such as
perilipins. Little is known about how myocardial lipid content and dynamics affect the function
of the ischemic heart.

In this study, we investigated cardiac lipid accumulation and the consequences of altered lipid
storage and metabolism following myocardial ischemia.

In Paper I, we investigated lipid accumulation of in a porcine model of ischemia/reperfusion
and we found that cholesteryl esters accumulate in the myocardium following ischemia. The
expression of the low density lipoprotein receptor (LDLr) and the low density lipoprotein
receptor-related protein 1 (LRP1) was up-regulated, suggesting that cholesteryl ester uptake
was mediated by these receptors.

In Paper 11, we investigated the role of the lipid droplet protein Perilipin 5 (Plin5) in the
pathophysiology of myocardial ischemia. In humans, we showed that a polymorphism in the
PLINS gene is associated with reduced heart function following myocardial ischemia. In mice,
Plin5 deficiency dramatically reduced the triglyceride content in the heart. Under normal
conditions, Plin5™ mice maintained a close to normal heart function by decreasing fatty acid
uptake and increasing substrate utilization from glucose, thus preserving the energy balance.
However, during stress or myocardial ischemia, Plin5 deficiency resulted in reduced
myocardial substrate availability, severely reduced heart function and increased mortality.

In Paper 111, we investigated the role of Plin2 in lipid storage and cardiac function following
ischemia. We found that deficiency of Plin2 in mice surprisingly resulted in significantly
increased levels of triglycerides. The heart function was not compromised in Plin2”~ mice in
baseline and stress conditions. However, heart function was markedly reduced in Plin2™~ mice
after induced myocardial infarction.

In conclusion, our findings indicate that dysregulation of myocardial lipid metabolism and
storage influences heart function and survival following myocardial ischemia. Furthermore,
our findings highlight a role for lipid droplet proteins perilipins in cardioprotection following
myocardial ischemia.
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