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Arachidonic acid Alox15/12-HETE signaling inhibits vascular calcification

HAN Ying-Chun, ZHANG Ji-Chao, ZHANG Cong-Cong, DU Jie"
Vascular Biology Department of Beijing Anzhen Hospital, Capital Medical University, Beijing Institute of Heart, Lung and Vascular
Diseases, Beijing 100029, China

Abstract: This study aims to explore the effects of arachidonic acid lipoxygenase metabolism in vascular calcification. We used 5/6
nephrectomy and high-phosphorus feeding to establish a model of vascular calcification in mice. Six weeks after nephrectomy surgery,
vascular calcium content was measured, and Alizarin Red S and Von Kossa staining were applied to detect calcium deposition in aortic
arch. Control aortas and calcified aortas were collected for mass spectrometry detection of arachidonic acid metabolites, and active
molecules in lipoxygenase pathway were analyzed. Real-time quantitative PCR was used to detect changes in the expression of lipox-
ygenase in calcified aortas. Lipoxygenase inhibitor was used to clarify the effect of lipoxygenase metabolic pathways on vascular
calcification. The results showed that 6 weeks after nephrectomy surgery, the aortic calcium content of the surgery group was signifi-
cantly higher than that of the sham group (P < 0.05). Alizarin Red S staining and Von Kossa staining showed obvious calcium deposi-
tion in aortic arch from surgery group, indicating formation of vascular calcification. Nine arachidonic acid lipoxygenase metabolites
were quantitated using liquid chromatography/mass spectrometry (LC-MS) analysis. The content of multiple metabolites (12-HETE,
11-HETE, 15-HETE, etc.) was significantly increased in calcified aortas, and the most abundant and up-regulated metabolite was 12-
HETE. Furthermore, we examined the mRNA levels of metabolic enzymes that produce 12-HETE in calcified blood vessels and found
the expression of arachidonate lipoxygenase-15 (Alox15) was increased. Blocking Alox15/12-HETE by Alox15 specific inhibitor
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PD146176 significantly decreased the plasma 12-HETE content, promoted calcium deposition in aortic arch and increased vascular

calcium content. These results suggest that the metabolism of arachidonic acid lipoxygenase is activated in calcified aorta, and the

Alox15/12-HETE signaling pathway may play a protective role in vascular calcification.

Key words: vascular calcification; arachidonic acid; lipoxygenase-15; 12-HETE
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Fig. 1. 5/6 nephrectomy induced vascular calcification. 4: Representative Alizarin Red S and Von Kossa staining of aortic arch in the

sham and surgery groups 6 weeks after induction of calcification. Scale bar, 200 um. B: Aortic calcium levels after induction of calci-

fication. The calcium content was normalized to the weight of the aorta (n = 3—4 per group). Mean = SD, P < 0.05 vs Sham group.
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Fig. 2. The contents of arachidonic acid lipoxygenase (LOX)
metabolites detected by using liquid chromatography/mass spec-
trometry (LC-MS) analysis in calcified aorta. Mean + SD, n = 3.
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Fig. 3. Alox15 mRNA expression was elevated in calcified aorta.
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detected by real-time PCR. Mean + SD, n = 4, “P<0.01 vs
Sham group.
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6 weeks after induction of calcification. Scale bar, 100 um. Mean + SD, P < 0.05, P < 0.01 vs Sham group, P <0.05 vs Surgery+

DMSO group.
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