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The anti-proliferation effect of YC-1 in human vascular endothelial cells.
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The aim of this thesis is to examine the antiproliferation effect of guanylyl cyclase
activator, YC-1, in human umbilical vein endothelial cells (HUVEC) and it’s possible
underlying mechanism. Our data demonstrates that YC-1 caused a
concentration-dependent inhibition in HUVEC proliferation. The results of
3H-Thymidine incorporation showed that YC-1 significantly decreases endothelial
cell DNA synthesis. Flow cytometric analysis demonstrated that treatment of HUVEC
with YC-1 arrested the cell at the GO/G1 phase of the cell cycle. Western blot analysis
showed that treatment of HUVEC with YC-1 for 18h increased the levels of p21 and
p27 protein, while the levels of cyclin A, cyclin D1, cyclin D3, cyclin E, cdk2 and
cdk4 protein were not changed. Kinase assay showed that YC-1 increased the
p21/cdk2 association, which in turn inhibited the cdk2 enzyme activity. Interesting,
YC-1 increases the level of phospho-p44/42 MAP kinase. To examine whether
guanylyl cyclase activation is involved in the YC-1-mediated antiproliferation in
HUVEC, effects of YC-1 were measured in the presence or absence of guanylyl
cyclase inhibitors (ODQ and methylene blue) or PKG inhibitor (KT5823). The results
showed that YC-1 inhibited HUVEC proliferation to the same extent, regardless
whether ODQ, methylene blue, or KT5823 was present or not. Moreover,
administration of the cell membrane permeable cGMP analogue, 8-bromo-cGMP,
which mimics the cGMP effect, does not cause any retardation in endothelial cell
proliferation even at the concentration of 100uM. Since YC-1 has been shown to
increase the intracellular cAMP level, we examined the antiproliferation effect of
CAMP analogue, 8-bromo-cAMP, in endothelial cells and found that it strongly
induced antiproliferation in endothelial cells. However, adenylyl cyclase inhibitor
(2’,5’-DDA\) and protein kinase A (PKA) inhibitor (KT5720) did not change the
antiproliferation effect caused by YC-1. YC-1 also has been shown to activate NOS,
whichin turn increases NO concentration in endothelial cell, we tested if the NOS
inhibitor, L-NAME, can block the antiproliferation effect of YC-1 in HUVEC. Our
results revealed that L-NAME did not reverse the YC-1 ability in HUVEC. In
conclusion, the results of the present study suggest that YC-1 interrupts the cell cycle
progression and proliferation of human endothelial cells by increasing the protein
levels of p21 and p27 via apathway independent of p44/42 MAP kinase, cGMP, CAMP,
or NO.



