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Research Interests In the cardiovascular system, mechanical forces play a significant role in regulating many 

biological and physiological functions. Vascular endothelial cells reside on the interior wall of 
blood vessels where they form a continuous lining of the cardiovascular system. As a result of 
the pulsatile nature of blood flow, these cells continuously encounter a complex distribution of 
forces (e.g., shear, hoop, axial, and normal stress) that are variable throughout the circulation 
and depend on the local geometry, elasticity of the vessel wall, peripheral resistance, and heart 
rate. Under physiological conditions, the endothelium is responsive to this diverse mechanical 
environment and plays an active role in the regulation of acute vascular responses (e.g., 
vascular reactivity, inflammation, coagulation) and the chronic maintenance of the homeostatic 
environment for resident tissues.

Our laboratory is interested in identifying molecular mechanisms by which biomechanical 
forces, generated within the cardiovascular system, are sensed by vascular endothelial cells, 
and how this sensing regulates endothelial cell activity and phenotype. The importance of this 
research is motivated, in part, by achieving a basic understanding of how mechanical stresses 
exerted on the endothelium can modulate the cell's ability to adapt to local hemodynamic and 
biochemical stimuli under physiological and pathological conditions (e.g., heart disease, stroke, 
vascular remodeling).

Current research projects are focused on identifying the basic cellular mechanisms of 
mechanotransduction (i.e., how an externally applied mechanical force activates intracellular 
biochemical signaling events) and understanding how the cell utilizes these mechanisms to 
sense distinct aspects of the flow environment.

To investigate our hypotheses the lab uses several interdisciplinary approaches and tools in cell 
and molecular biology and engineering. We currently are using novel in vitro flow models 
capable of reproducing the dynamic flow conditions experienced in the human arterial and 
venous circulation and exposing them to vascular cells in culture. A microscope mounted model 
allows us to monitor these cells in real-time (phase/DIC/fluorescence) under unique and well-
defined flow paradigms.
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