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Interactions between vascular endothelial cells and smooth muscle
cells under shear stress

REN Chang-hui, LIU Xiao, KANG Hong-yan, DENG Xiao-yan ( Key Laboratory for Biomechanics
and Mechanobiology of Ministry of Education, School of Biological Science and Medical Engineering, Beihang

University, Beijing 100191, China)

Abstract: Endothelial cells (ECs) and smooth muscle cells (SMCs) are the most crucial components of the vas-
cular wall, and the interactions between them are essential for the maintenance of normal vascular physiology, as
well as the initiation and development of cardiovascular diseases. Various typical co-culture models have been
developed to simulate the location and growth situation of ECs and SMCs in vivo. In this review, the co-culture
systems combined with the device applying fluid shear stress were introduced with discussion on the strengths
and limitations of each system. The influences of ECs-SMCs interaction on the phenotype and alignment of ECs
and SMCs, growth and migration of SMCs, and adhesion molecules expression of ECs under shear stress were
briefly reviewed. The established evidence indicates that nitric oxide (NO), cytokines and microRNA are the
most important signal molecules mediating the interactions between ECs and SMCs.
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Fig.1 Schematic diagrams of the co-culture systems (a) Mixed co-culture system, (b) Collagen gel co-culture system, (c¢) Capillary co-culture
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system, (d) Microcarrier co-culture system, (e) Transwell co-culture system, (f) Parallel plate flow chamber co-culture system
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