
 

 

 

  MCB, vol.16, supplemental 1, pp.13-14, 2019 

MCB. doi: 10.32604/mcb.2019.05703                                                                        www.techscience.com/mcb  

Modulation of Common Carotid Arterial Function by Exercise:  

A Hemodynamics Study 
 

Kairong Qin1, * 

 

 

Abstract: Common carotid arteries (CCAs) are the major arteries supplying blood to the 

brain, and the hemodynamic variables in which are closely associated with the 

cardiovascular diseases. Exercise can induce the hemodynamic responses in the CCAs, 

including variations in blood pressure, circumferential stretch, and wall shear stress 

(WSS). Mechanosensors in the endothelial cells (ECs) are able to sense and distinguish 

these variations as mechanical signals, and transmit them into the interior of cells to 

affect cellular morphology and gene expression. Notably, reasonable exercises improve 

arterial structure and function, while unreasonable exercises cause endothelial 

dysfunction. Therefore, studies on the modulation of common carotid arterial structure 

and function by exercises are quite necessary, and it’s significant to choose reasonable 

exercise modalities for improving arterial structure and function and preventing 

cardiovascular diseases. In this work, firstly, we studied the acute and chronic effects of 

different exercise modalities on the carotid arterial elasticity and hemodynamic variables. 

The results showed that the acute exercise caused the increases in arterial elastic modulus, 

blood pressure and the magnitude and frequency of WSS, and led to the decrease of 

arterial diameter; moreover, the changes in these hemodynamic variables exhibited an 

exercise-intensity-dependent manner. Additionally, the responses of intracellular nitric 

oxide (NO), reactive oxygen species (ROS) and the autophagy flux to WSS waveforms 

induced by different intensity exercise were also studied in a multi-component parallel-

plate flow chamber system. The experimental results indicated that autophagy regulated 

intracellular NO and ROS production, and the magnitude and frequency of WSS induced 

by the moderate intensity exercise were more beneficial to improve arterial endothelial 

function than the high intensity exercise. Finally, the feasibility of quantitative regulation 

of the intracellular Ca2+ concentration in ECs by WSS was preliminarily investigated and 

confirmed in a microfluidic chip. In summary, our work indicated that it is feasible to 

choose reasonable exercise modalities to accurately modulate the hemodynamic variables, 

including blood pressure, blood flow and WSS in the CCAs, and then to improve the 

structure and function of the CCAs.  
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