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Abstract 

The failing heart is characterized by changes in structure, function and metabolism. All these changes are usually defined as 
pathologic remodelling. An important part of this negative remodelling process is disturbances in the myocardial energy 
metabolism. It has been demonstrated both in clinical and experimental studies that the failing heart contains low levels of 
creatine(Cr), phosphocreatine (PCr) and adenosine-triphosphate (ATP). For the heart to be able to function and contract 
normally, it needs energy in the form of ATP. ATP needs to be transported from sites of energy production to the sites of 
energy utilization in the myocyte. The Creatine-kinas (CK) system is responsible for this energy transport. Previous studies 
have shown that Cr depletion results in disturbed energy metabolism, which is associated with decreased PCr content, 
decreased CK activity and compromised left ventricular dysfunction. But there is still limited knowledge about the role of 
creatine and myocardial energy metabolism in the diseased heart. It is known that the heart that depends on exogenous lipids 
for the oxidative production of ATP, and thereby for maintenance of normal cellular energy homeostasis. Recent studies have 
however, reported that the heart synthesizes and releases its own endogenous apolipoprotein B (apoB). It has been proposed 
that apoB may be involved in cardioprotection by means of elimination of toxic intracellular lipids. 

The aim of this thesis were  

• To investigate whether measures of intensive cardiac care applied to rats with acute myocardial infarction (MI) 
would reduce mortality in this small animal model. 

• To investigate in vivo the effects of Cr depletion in rats on left ventricular function and morphology, energy 
metabolism, catecholamines and incidence of malignant ventricular arrhythmias during acute myocardial infarction. 

• To investigate in vivo the effects of Cr depletion in mice on left ventricular function and morphology, energy 
metabolism and myocardial lipids. 

• To investigate importance of endogenous lipoproteins in the heart for cardiac function, morphology and survival in 
the settings of acute and chronic myocardial infarction. 

• To investigate acute and chronic effects of complete heart block (CHB) on cardiac function, morphology and 
energy metabolism in a rat model. 

 
In paper I we show that by applying simple methods like pre-treatment with anti-arrhythmia, prolonged respiratory support, 
use of isoflurane gas anaesthesia, and treatment of MVA with electrical cardioversion, the mortality in the rat model of acute 
MI is decreased by ~70 %. 
In the rat model of Cr depletion we show that lack of myocardial Cr leads to disturbances in metabolism, morphology and 
function of the heart, similar to those found in HF patients. The animals suffering from CR depletion show increased 
incidence of arrhythmias and increased mortality in the setting of acute MI. We also showed that Cr depletion in mice leads 
to similar disturbances as in the rat model. One very interesting new finding was the increased accumulation of triglycerides. 
The most important finding in the mouse model was that the disturbances in the metabolism, structure and function of the 
heart are completely reversible upon the normalization of the Cr levels. These findings indicate that Cr metabolism may be an 
important target for pharmacological interventions in order to increase myocardial efficiency and structural integrity of the 
failing heart. 
In paper IV we showed that the over-expression of apolipoprotein B (apoB) in mice increased the survival post-MI, 2-fold. 
This was associated with improved myocardial function in the apoB mice. It was also determined that the production of 
endogenous apoB was increased acutely post-ischemia injury, but in long term it decreases to subnormal levels. These 
findings indicate that the myocardial apoB system may be important in cardioprotection in pathophysiologic settings as 
myocardial ischemia and HF. 
CHB in rats lead to early, pronounced and sustained cardiac remodelling with the development of eccentric hypertrophy. 
Howevere they did not develop left ventricular dysfunction and showed no signs of disturbed energy metabolism. Future 
studies are needed here to elucidate the mechanism behind the beneficial cardiac remodelling post-CHB. 
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