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4. Rationale:   
 

 The hypothesis that atherosclerosis is an inflammatory disease is supported by both the 
discovery of inflammatory cells in the cap of atherosclerotic plaques and recent reports that 
elevated levels of plasma markers of inflammation are associated with incidence of CHD 
(Ross, 1999). Atherosclerosis begins with the adherence of monocytes to the activated 
endothelium and progresses with the formation of lipid-laden foam cells that are 
characteristic of early atherosclerotic lesions. Monocyte chemoattractant protein-1 (MCP-1), 
a member of the chemokine family of chemotactic cytokines, is involved in the 
pathogenesis of atherosclerosis by promoting recruitment of inflammatory cells to the vessel 
wall (Rossi and Zlotnik, 2000).  
 A variety of cell types, including monocytes, vascular endothelial cells, and smooth 
muscle cells, produce MCP-1 in response to inflammatory cytokines such as IL-1β, IL-4, 
TNF-α, and IFN-γ. Incubation with minimally modified LDL also leads to increased MCP-1 
production in vascular endothelial cells and smooth muscle cells (Cushing et al., 1990). 
Furthermore, MCP-1 expression is upregulated in macrophage-rich areas of atherosclerotic 
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lesions compared to nonlesional areas of the vessel (Nelken et al., 1991; Wilcox et al., 
1994). 
 MCP-1 signals through its cognate receptor, the chemokine receptor 2 (CCR2), and a 
significant correlation between plasma LDL levels and CCR2 expression has been found in 
hypercholesterolemic patients, but not in normolipidemic subjects, suggesting that MCP-1 
may possibly be a molecular link between LDL-cholesterol and foam cell formation (Han et 
al., 1999). 
 Although a large number of studies have focused on the potential role of MCP-1 in the 
pathogenesis of atherosclerosis, only a few prospective studies have investigated the 
relationship between circulating plasma levels of MCP-1 and incidence of CHD. A recent 
study showed that plasma MCP-1 levels were significantly higher in 20 patients with 
hyperlipoproteinemia IIa or IIb compared to 23 normolipidemic subjects (Kowalski et al., 
2001). In addition, a study of 405 healthy Japanese subjects showed that age and serum 
triglyceride were significant predictors of plasma MCP-1 concentration in men (Inadera et 
al., 1999). In women, age was also a predictor of MCP-1 concentration, but serum 
triglyceride was not correlated with circulating MCP-1 levels. However, this study also 
found that plasma MCP-1 concentrations from 24 patients with CHD were not significantly 
different from age-matched, normal controls. 
 In summary, to date there is very limited data available on the relationship of plasma 
MCP-1 levels and incidence of CHD. Therefore, we propose to investigate the association 
of plasma levels of MCP-1 with incident CHD.          
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5. Main Hypothesis/Study Questions: 
  

Increased plasma levels of MCP-1 are associated with increased risk for CHD events and 
PAD, as well as increased carotid artery thickness. 

  
Secondary hypotheses are that increased levels of LDL-cholesterol are associated with 
increased plasma levels of MCP-1 and that plasma MCP-1 is associated with markers of 
inflammation (WBC, VCAM-1, ICAM-1, CRP, fibrinogen, E-selectin, L-selectin, P-
selectin)     

 
6. Data (variables, time window, source, inclusions/exclusions): 

 
MCP-1 measurements were made on Visit 1 plasma samples of CHD cases, cohort stratified 
random sample (CRS), PAD, African American, MRI, and 3-group. 
Data will include incident CHD case status and date of CHD diagnosis. 
Covariates will include visit 1 age, gender, race, center, BMI, years of cigarette smoking, 
incident diabetes, triglycerides, LDL cholesterol, HDL cholesterol, treatment with statins, 
inflammatory markers (WBC, ICAM-1, VCAM-1, fibrinogen, CRP, E-selectin,  
L-selectin, P-selectin).  
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