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Figure 10 Proposed schema for pathogenesis of acute coronary syndrome.
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Table 10 Inflammatory markers as predictors of cardiovascular risk

(1) Acute phase reactants
C-reactive protein (CRP)
Serum amyloid A (SAA)
Fibrinogen

(2) Soluble adhesion molecules (SICAM-1, sVCAM-1, P-selectin)

(3) Cytokines (interleukin-1g, -6, -8, -10, -18, TNF-a[]

(4) Others (lipoprotein-associated phospholipase Az, myeloperoxidase, pregnancy-associated plasma protein, soluble CD40

ligand, macrophage inhibitory cytokine-1, LOX-1 etc)
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Table2 Pathophysiological effects of CRP

0 Upregulation of adhesion molecules
VCAM-1, ICAM-1, E-selectin

0 Upregulation of monocyte chemoattractant protein
(MCP-1) expression

0 Downregulation of eNOS expression

[0 Decrease in prostacyclin synthesis

[0 Upregulation of PAI-1 expression

[0 Upregulation of AT1 receptor expression

O Promotion of uptake of oxidized LDL

0 Stimulation of ROS production

O Endothelium-independent vasorelaxation
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Roles of Oxidative Stress and I nflammation in Coronary Artery Disease
—Focus on Pathophysiology and Prevention of Acute Coronary Syndrome
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Overproduction of reactive oxygen species (ROS) or increased oxidative stress is considered a major mecha-
nism involved in the pathogenesis of endothelial dysfunction, the initiation and progression of atherosclerosis and
its adverse events. Evidence supports the importance of nitric oxide (NO) derived from endothelial nitric oxide
synthase (eNOS) as a vasoprotective substance, and of vascular NAD(P)H oxidase-derived ROS as important sig-
naling molecules in vascular cells.

Our study shows that dysfunction of eNOS in hypercholesterolemia and atherosclerosis caused superoxide an-
ion (O2°) rather than NO, to be generated, which accelerated the initiation and progression of atherosclerosis by
crossbreeding the apolipoprotein E (apoE) knockout and eNOS transgenic mice. Furthermore, insufficiency of
NOS cofactor BHa (tetrahydrobiopterin) is responsible for the switch from NO to Oz>". We also examined the rela-
tionship between NAD(P)H oxidase expression/activity and atherosclerosis in coronary atherectomy specimens.
They were obtained from patients with unstable and stable angina as well as atherosclerotic and non-atherosclerotic
coronary arteries from autopsy patients. Upregulation of vascular NAD(P)H oxidase caused plaque instability, as
matrix metalloproteinases may be activated by enhanced NAD(P)H oxidase-generated ROS in coronary arteries.

Our study also indicates that C-reactive protein (CRP) is abundantly present in coronary arteries from patients
with unstable angina. Therapeutic inhibition of CRP may be a new approach to cardiovascular protection. It isthe
ultimate goal to develop novel therapeutic strategies to prevent cardiovascular events by controlling molecular
targets of oxidative stress and inflammation. (3 Jpn Coll Angiol, 2007, 47: 133-138)
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