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Signaling pathways of lysophosphatidic acid induced vasodilatation

Introduction. Lysophosphatidic acid (LPA), an emerging lipid mediator of inflammation and hemostasis, has been reported recently to enhance nitric oxide (NO) synthesis in cultured bovine aortic endothelial cells (BAEC) via endothelial NO-synthase (eNOS) phosphorylation, which is mediated by the phosphatidil-inositol-3-kinase (PI3K) – Akt-kinase pathway. Our aim was to determine the potential effects of LPA on the vascular tone and to identify the signaling pathway involved.
Methods. Reactions of thoracic aorta segments, isolated from adult male C57Bl/6J (WT), eNOS knock-out (eNOS-KO) and phospholipase-C-[image: ]  deficient (PLC[image: ] -KO) mice and those of endothelium-denuded segments of WT animals were determined under isometric conditions via myography. Effects of LPA and the LPA1/LPA3 receptor agonist VPC31143 were examined within the concentration range of 0.1 nM - 100 μM on phenylephrine-precontracted vessels. Afterwards the vasorelaxant effect of 10 μM LPA was examined in the presence of one of the following inhibitors: LPA1/LPA3 receptor antagonist Ki16425, LPA1 receptor antagonist AM095, PLC inhibitor U73122, PI3K inhibitor wortmannin and Akt-kinase inhibitor MK-2206.
Results. Both LPA and VPC31143 induced dose-dependent vasorelaxations, reaching 43±2% and 50±3% of the precontraction at 10 μM. The effect of LPA was absent in eNOS-KO (1±2%) and endothelium-denuded WT (3±1%) vessels. LPA induced vasorelaxation could be prevented by the application of both Ki16425 (8±1%) and AM095 (6±2%). While PLC[image: ] -KO vessels showed unaltered responses (38±2%), inhibition of PLC suppressed LPA induced relaxation in the aorta of both WT (1±1%) and PLC[image: ] -KO (0±0%) mice. Wortmannin and MK-2206 failed to influence the effects of LPA (47±5% and 56±2% in the presence of the inhibitors, respectively), although they significantly attenuated insulin induced vasorelaxation, which is reportedly mediated by PI3K and Akt-kinase dependent phosphorylation of eNOS.
Conclusion. According to our results LPA causes eNOS mediated vasodilation in vessels with intact endothelium. This effect is mediated by LPA1 receptor and PLCβ-IP3 but not via the PI3K-Akt kinase pathway as reported in cultured BAECs. Since a large amount of LPA is secreted during platelet activation, the process described above may serve as a negative feed-back mechanism to limit vasoconstriction and terminate thrombus-development in the presence of intact endothelium.
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