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Effect of Shear Stress on t- PA mRNA Expression in Human Endothelial Progenitor
Cells and Transplantation Patency of Small Diameter Artificial Vessels
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Abstract: Objective  The study was to investigate the effect of shear stress on tissue - type plasminogen
activator (t- PA) mRNA expression in human endothelial progenitor cells (EPCs) and transplantation patency of
endothelial progenitor cells (EPCs)- lined small diameter polyurethane artificial vessels. Methods The peripheral
blood mononuclear cells of healthy adult were induced into EPCs. Then EPCs were seeded on the small diameter
artificial vessels, and then divided into four different experimental groups including stationary group, low- flow shear
stress group(5 dyn/cm?), medium- flow shear stress group (15 dyn/cm?)and high- flow shear stress group (25 dyn/
cm?) . The levels of t- PA from EPC culture medium were measured by enzyme- linked immunosorbent assay(ELISA).
Furthermore, the t- PA mRNA expression in human EPCs was analyzed by quantitative reverse transcriptase real-
time polymerase chain reaction (PCR). Nineteen domestic dogs were randomly divided into two groups. The canine
carotid arteries of experiment group were transplanted with shear stress loaded EPC - lined small diameter
polyurethane artificial vessels (n=10), but those of control group were transplanted with non- shear stress loaded
EPC- lined ones (n=9). The transplantation patency of small diameter polyurethane artificial vessels in two groups
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was observed after the two months of operation. Results The peripheral blood mononuclear cells differentiated into
EPCs. They presented typical “spindle- shaped” appearance, and were positively labeled by fluorescent acetylated-
LDL, lectin, FLK- 1, and VWF. Shear stress enhanced production of the t- PA of EPCs, and further upregulated the
t- PA mRNA expression in human EPCs. After two months of the operation, the patency rate of small diameter
artificial vessels of experiment group showed 100.0%, and that of control group showed 55.6%. Conclusions Shear
stress treatment contributes to upregulation of t- PA mRNA expression in human endothelial progenitor cells and
improvement in transplantation patency of small diameter artificial vessels, which provides a novel strategy for
clinical small diameter artificial vessels transplantation.
Key words: shear stress; endothelial progenitor cells; tissue- type plasminogen activator; small diameter
artificial vessels; patency
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