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Dr. Truskey's research interests include the mechanisms of 
atherogenesis, cell adhesion, and cell biomechanics.

Mechanisms of Atherogenesis. Atherosclerosis is a disease of large 
and medium-size arteries involving the localized accumulation of 
cholesterol and other lipids. Stroke and heart attacks arising from the 
atherosclerosis are the leading cause of death in Western Europe and 
the United States. The disease process involves a complex interaction 
among fluid dynamics, mass transport and changes in cell type and 
function in the arterial intima. Engineering provides important skills to 
unravel the mechanisms of the disease.

The objective is to understand the relationship among endothelial 
injury, macrophage accumulation, and intimal accumulation of low 
density lipoprotein (LDL). We are currently addressing the following hypotheses. (1) Local oxidation 
of low-density lipoprotein in the arterial wall differentially affects monocyte entry and macrophage 
residence times in the vessel wall. (2) Antioxidants alter the number of adhesion molecules present 
on endothelium in lesion-prone areas. (3) The rate of monocyte entry into the vessel wall 
represents the interaction among cells in luminal flow, the presence of secondary flows which 
transport the cell to the surface, adhesion molecule expression, and local mass transport of 
chemotactic agents released by the endothelium and intimal macrophages. To address these 
hypotheses we are examining the dynamics of macrophage accumulation, assessing the 
relationship between monocyte adhesion and adhesion molecule density, determining the role of 
normal and oxidized LDL upon adhesion molecule expression and macrophage accumulation and 
evaluating the influence of hemodynamics on adhesion molecule expression and monocyte 
adhesion. Results from these studies will provide mechanisms of lesion formation that can be tested 
in humans.

Cell Adhesion and Cell Biomechanics. This research focuses upon the effect of flow on endothelial 
cell adhesion to synthetic surfaces and monocyte adhesion to endothelium. Regions of flow 
separation and secondary flow are implicated in atherogenbesis and the failure of synthetic 
vascular grafts. Further, hydrodynamic forces can alter the function of endothelial cells. The 
objectives of this project are to: 1) examine the adhesion of endothelial cells in different flow fields; 
2) determine the effect of material properties on the strength of cell adhesion; and 3) assess the 
mechanism of cell detachment. Exposure of cells to laminar flow is used to measure the strength of 
adhesion. Numerical models are used to determine the hyrdodynamic forces on the cells. Real-time 
total internal reflection fluorescence microscopy (TIRFM) is used to determine cell-substrate 
separation distances and contact areas. Changes in total internal reflection fluorescence patterns 
after exposure of endothelial cells to flow provide information about the mechanisms of cell 
detachment. These techniques are used to quantify the bond force involved in cell adhesion on 
different biomaterial surfaces; characterize mechanisms of cell detachment (adhesive vs. cohesive 
failure); and determine the role of changes in cell function upon the strength of adhesion.

Atomic Force Microscopy (AFM) is an exciting new technique to study the mechanical behavior of cells 
and the dynamics of the cytoskeleton in response the application of forces. We use AFM alone or 
combined with TIRFM to study the dynamics of focal contact movement.
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PhD, Massachusetts Institute of Technology (MIT), 1985  
BSE, University of Pennsylvania, 1979 

Specialties: 

Tissue Repair, Tissue Engineering 
Biological Transport 
Atherosclerosis 
Mathematical Modeling

Research Interests:  

Dr. Truskey's research interests include cardiovascular tissue engineering, mechanisms of 
atherogenesis, cell adhesion, and cell biomechanics.
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