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               Figure 11.1. Pathophysiological model of TGRL-induced vascular inflammation. 
 

11.2. LASER TRAPPING RAMAN SPECTROSCOPY FOR ANALYSIS 
 OF SINGLE LIPOPROTEINS 

So then how do plasma triglycerides cause a vascular inflammatory response? In a recent paper 
from our group, we tested the response of healthy individuals to a moderately high-fat meal 
[2,3]. In this study, we measured monocyte tumor necrosis factor-alpha (TNF  before and after 
the meal using flow cytometry. A low level of monocytes with TNF  was noted before the 
meal. However, after ingestion of the meal, monocyte TNF  rose four- to fivefold. Further, al-
though triglycerides at six hours post-consumption had returned to their control values, mono-
cyte TNF  remained elevated. 

We have developed a model of vascular inflammation that involves triglyceride-rich lipo-
proteins, endothelial cells, monocytes, and macrophages (Fig. 11.1). Endothelial cells line the 
blood vessel walls. On the surface of endothelial cells, lipoprotein lipase is anchored to the 
plasma membrane of the endothelial cell. Lipoprotein lipase hydrolyzes TGRL to generate rem-
nant particles, fatty acids, phospholipids, monoglycerides, and diglycerides. In addition, on the 
surface of triglyceride-rich lipoproteins, apolipoproteins assume a variety of conformations. The 
remnant lipoprotein particles, fatty acids, phospholipids, monoglycerides, and diglycerides can 
have effects on monocytes, endothelial cells, macrophages, and arterial smooth muscle cells. 
Lipolysis products also affect or remodel other lipoproteins. Thus, there are many possible in-


