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Abstract 

Energy metabolism requires supply of glucose and oxygen. In atherosclerotic plaques 
and cancer tumors, there are local areas with mismatch in demand and supply of 
oxygen and nutrients. The resulting cellular energy imbalance may promote energy 
failure and stimulation of angiogenesis. 

In the first paper, energy metabolites were analyzed in human atherosclerotic plaques 
using high-resolution bioluminescence imaging. Advanced plaques were deficient in 
ATP and glucose, whereas lactate accumulated. ATP and glucose deficiency was most 
pronounced in macrophage-rich areas adjacent to the necrotic core. ATP depletion 
may promote necrotic core expansion and progression from stable to unstable plaques. 

In the second paper, reactive oxygen species (ROS) production was studied during the 
development of atherosclerosis in mice. Intracellular ROS levels increased before 
lesions were visible, suggesting that intracellular ROS promote initiation of 
atherosclerosis. In advanced atherosclerotic plaques, atorvastatin decreased ROS 
production in a lipid-lowering independent manner. The decrease in ROS may 
promote stabilization of plaques. 
In the third paper, intussusceptive angiogenesis (IA) was demonstrated in human, but 
not mouse, melanoma metastases. IA may contribute to the growth of human 
melanoma metastases and help explain the poor effect of current anti-angiogenic drugs 
targeted to classic sprouting angiogenesis. We further demonstrated that MMP 
inhibition blocks IA in vitro. 
In summary, this thesis provides evidence of energy deficiency in human 
atherosclerotic plaques, new insights into ROS distribution during atherosclerosis 
development, and finally, evidence of intussusceptive angiogenesis in human 
malignant melanoma metastases. These data may be used to further the research into 
better treatments of atherosclerosis and cancer. 
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