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ABSTRACT 
 

        Diabetes and hypercholesterolemia are major risk factors for atherosclerotic vascular 
diseases. The presence of both factors is at much higher risk of increasing cardiovascular 
diseases than either risk alone suggesting an interaction between them. The aim of this study 
was to evaluate the synergistic interaction of diabetes and hypercholesterolemia on vascular 
function. Specifically, the changes in plasma lipid profiles and oxidative stress in relation to 
the morphology changes and contraction-relaxation properties of aorta were studied for 20 
weeks of streptozotocin (STZ)-induced diabetes (DM) and high cholesterol diet-induced 
hypercholesterolemia (HC) and their combination (D-HC) in rats. The release of superoxide 
anion and the role of various endothelium-dependent relaxing factors, using nitric oxide 
(NO) synthase, cyclooxygenase, soluble guanylate cyclase and calcium activated potassium 
channels inhibitors, were also studied in aorta at 8 week of treatment. 
        During 20 weeks of treatment, blood glucose level of STZ-induced group was 
increased and the D-HC group had a higher level than the DM group. Similarly, total 
cholesterol, low-density lipoprotein and atherogenic index were increased in HC rats and 
these values were further increased in D-HC. There were no significant changes in high-
density lipoproteins in all treated groups. The aortic lesions were developed by diabetes or 
hypercholesterolemia but were increased in severity by their combination. At week 16 and 
20, there were no changes in plasma malondialdehyde (MDA), superoxide dismutase (SOD) 
and glutathione peroxidase (GPx) levels in DM and HC groups. In contrast, D-HC group 
had lower SOD and GPx levels without affecting MDA levels. In addition, the aortic rings 
from all treated groups had increased contractile response to norepinephrine and decreased 
endothelium-dependent relaxation (EDR) to acethylcholine (ACh). 
        At week 8, the generation of superoxide anion was significantly enhanced in aortic 
rings from D-HC rat. The EDR to ACh was reduced in dibetes or hypercholesterolemia, and 
further impaired by their combination. In control rats, the EDR to ACh was mainly 
mediated by NO. This NO mediated relaxation was reduced in all treated groups with an 
increased in endothelium-dependent hyperpolarizing factor (EDHF)-mediated components.  
        The present study demonstrates that the combined presence of diabetes and 
hypercholesterolemia additively increased the atherogenic lipoproteins, superoxide 
generation and oxidative stress. These change aortic morphology and impaired vascular 
relaxation which accelerates the development of atherosclerosis. The impaired EDR 
markedly resulted from the diminished activity of NO and was partly compensated by the 
contribution of EDHFs.   
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