

Lecture 5


HEMODYNAMIC FORCES AND ENDOTHELIAL BIOLOGY 

GOALS

1. 
Define the role that hemodynamic forces play in the modulation of endothelial cell function and structure.   

2. 
Identify the type of hemodynamic environments present in the human circulatory system.

3. 
Describe clinical settings where hemodynamic forces play an important role in the developing of vascular disease.
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SUMMARY

From the moment the heart starts beating and blood flow is first established during vertebrate development, the endothelial lining of the vasculature is constantly exposed to biomechanical stimulation. These hemodynamic factors influence the structure and function of the endothelial cell reflecting the fact that endothelial cells can acts as integrators and transducers of biomechanical stimuli. Recent experimental evidence has demonstrated that endothelial cells have the capacity to discriminate among specific biomechanical forces and to translate these input into distinctive functional phenotypes. These flow-mediated phenotypes may be determinants of endothelial developmental differentiation and several types of vascular disease. 

QUESTIONS

1. Describe an experimental strategy to screen for mechanosensors in endothelial cells

2. What is the role of blood flow in development of the vertebrate vasculature?
3. Describe 3 possible evolutionary reasons for the presence of flow sensors in the vasculature.
4. How hemodynamic forces control gene expression (at the promoter/enhacer level) in the vasculature?
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