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Endogenous protective effects of arachidonic acid epoxygenase metabolites,
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Abstract: The morbidity and mortality of cardiovascular diseases are increasing annually, which is one of the primary causes of
human death. Recent studies have shown that epoxyeicosatrienoic acids (EETs), endogenous metabolites of arachidonic acid (AA) via
CYP450 epoxygenase, possess a spectrum of protective properties in cardiovascular system. EETs not only alleviate cardiac remodeling
and injury in different pathological models, but also improve subsequent hemodynamic disturbances and cardiac dysfunction. Mean-

while, various studies have demonstrated that EETs, as endothelial-derived hyperpolarizing factors, regulate vascular tone by activating
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various ion channels on endothelium and smooth muscle, which in turn can lower blood pressure, improve coronary blood flow and
regulate pulmonary artery pressure. In addition, EETs are protective in endothelium, including inhibiting inflammation and adhesion
of endothelial cells, attenuating platelet aggregation, promoting fibrinolysis and revascularization. EETs can also prevent aortic
remodeling, including attenuating atherosclerosis, adventitial remodeling, and aortic calcification. Therefore, it is clinically important
to study the physiological and pathophysiological effects of EETs in the cardiovascular system to further elucidate the mechanisms, as
well as provide new strategy for the prevention and treatment of cardiovascular diseases. This review summarizes the endogenous
cardioprotective effects and mechanisms of EETs in order to provide a new insight for research in this field.
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molecular mechanism
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Fig 1. Schematic figure of arachidonic acid metabolism.
Arachidonic acid is metabolized by cyclooxygenases (COX)
and lipoxygenases (LOX) to produce prostaglandins and
leukotrienes, respectively. Thirty years ago, scientists found that
arachidonic acid can also be metabolized by CYP450 epoxy-
genases (including the 2J and 2C families) to four regioisomers
of epoxyeicosatrienoic acids (EETs), 5,6-EET, 8,9-EET, 11,12-
EET and 14,15-EET, respectively; the EETs are hydrolyzed by
the soluble epoxide hydrolase (sEH) to dihydroxyeicosatrienoic
acids (DHETs) with very low biological activity. 20-HETE:
20-hydroxyeicosatetraenoic acid.
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Fig. 2. Schematic of mechanisms on CYP2J2 and EETs mediated signaling in response to Angll-induced cardiac remodeling. Car-

diomyocyte-specific expression of CYP2J2 or EETs treatment attenuates oxidative stress-mediated NF-kB p65 nuclear translocation

by regulating oxidative stress related protein expression via PPAR-y activation. This reduces cardiomyocyte hypertrophy, oxidative

stress, and expression of collagen I, TIMP1 and TGF-B1. Therefore, the release of cardiomyocytes paracrine factors (H,O,, TIMP1

and TGF-B1) is reduced. Subsequently, cardiac fibroblasts activation and cardiac fibroblast TGF-f1-smad signaling are attenuated,

leading to a protective effect against Angll-induced cardiac fibrosis. In addition, EETs are paracrine factors which can act on cardiac

fibroblasts directly. EETs inhibit cardiac fibrosis by inhibiting fibrotic response of cardiac fibroblasts, including inhibition of cardiac

fibroblast activation, migration, proliferation, and collagen secretion. Mechanistically, EETs reduce Ga,,,; and subsequently inhibit
RhoA/ROCK activation by stimulating the NO/cGMP signaling pathway.
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Fig. 3. Endogenous protective effects of EETs in cardiovascular system. EETs possess a spectrum of protective properties in cardio-

vascular system. EETs not only alleviate cardiac remodeling and injury in different pathological models, but also improve subsequent

hemodynamic disturbances and cardiac dysfunction. EETs, as endothelial-derived hyperpolarizing factors, regulate vascular tone by

activating various ion channels on endothelium and smooth muscle. These effects of EETs on regulating vascular tone include lowering

blood pressure, improving coronary blood flow and regulating pulmonary artery pressure. In addition, EETs are protective in endo-

thelium, including inhibiting inflammation and adhesion of endothelial cells, attenuating platelet aggregation and aortic remodeling,

promoting fibrinolysis and revascularization.
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