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The Implication of Lysophophatidic acid in Aortic
Stenosis

Calcified aortic valve disease (CAVD) affects over six million Americans
and is associated with changes in valve leaflets’ mechanical properties,
resulting in impaired valvular blood flow. Currently, there is no viable
pharmacological treatment to stop the disease’s progression or activate
mineral regression. The only effective therapy to treat CAVD is aortic
valve replacement (AVR) or transcatherization (TAVR). It is therefore
imperative to understand the molecular mechanisms leading to aortic valve
mineralization to identify new pharmacological targets. The accumulation of
proteoglycans promotes lipoprotein retention, such as oxidized LDL, which
stimulates cell mineralization through the activation of an inflammatory
response. We have previously shown that phospholipase A2 (LP-PLA2)
uses oxidized phospholipids (OxPLs), which are incidentally transported by
Lp(a), as a substrate and produce lysophosphatidylcholine (LPC). We have
investigated the implication of lysophosphatidic acid in the mineralization
of the aortic valve. The treatment of isolated human valve cells (VICs) with
LPC stimulates the activation of osteogenic genes in vitro. In addition,
we have shown that autotaxin (ATX), an enzyme that metabolizes LPC to
lysophosphatidic acid was highly active in the plasma of patients with aortic
stenosis and in isolated VICS that were treated with the calcifying medium
in vitro. Furthermore, the administration of LPA to LDLR (-/-)/apoB100/IGFlI
mice significantly increases the progression of aortic stenosis and promotes
the calcification of the aortic valve leaflet. This effect was amplified by
activated platelets present in the lesion site of the calcified aortic valve.
Indeed, platelets carry ATX which consequently amplify the production of
LPA and stimulation of the osteogenic program. These findings suggest the
importance of LPA as a possible pharmacological target to decelerate the
progression of CAVD.
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