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Research advances of prostaglandin E, synthases and receptors in cardiovascular
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Abstract: Prostaglandin E, (PGE,) is an important lipid mediator derived from arachidonic acid. It is widely distributed in various
tissues and involved in numerous physiological and pathophysiological processes. Based on the inhibition of inflammatory PGE,
production, non-steroidal anti-inflammatory drugs (NSAIDs) are considered as the most commonly used drugs to treat pain and
inflammation. However, clinical trials have revealed that NSAIDs, especially cyclooxygenase-2 (COX-2) selective inhibitors, may
predispose patients to a remarkably increased cardiovascular risk, including hypertension, myocardial infarction, and heart failure.
This promotes scientists to develop new drugs to not only afford pain relief but also have cardiovascular efficacy. Microsomal prosta-
glandin E synthase-1 (mPGES-1), the key terminal enzyme catalyzing the synthesis of inflammatory PGE,, and the four PGE, receptors
(EP1-4) have gained more attention as the promising alternative drug targets for the development of novel NSAIDs. The role of mPGES-1
and EP receptors in cardiovascular diseases also has been widely studied. In this review, we highlight the most recent advances from
our and other studies on the role of PGE,, particularly mPGES-1 and the four PGE, receptors, in cardiovascular diseases.
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Fig. 1. Biosynthesis pathway of prostaglandin E, (PGE,). PLA,: phospholipase A,; NSAIDs: non-steroidal anti-inflammatory drugs;

COX-1/2: cyclooxygenase-1/2; PGI,: prostaglandin I,; TXA,: thromboxane A,; PGD,: prostaglandin D,; PGF,,: prostaglandin F,,;
PGES: PGE, synthase; PGIS: PGI, synthase; PGDS: PGD, synthase; PGFS: PGF,, synthase; mPGES-1: microsomal prostaglandin E
synthase-1; mPGES-2: microsomal prostaglandin E synthase-2; cPGES: cytosolic PGE2 synthase.
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Table 1. Cardiovascular phenotypes of mPGES-1 and PGE, receptors knockout mice

Mouse model Phenotype Reference
mPGES-1 Global KO Blood pressure - [15-18]
Blood pressure 1 [22, 23]
Thrombosis - [15]
Myocardial remodeling - [18, 71, 72]
Myocardial remodeling | [73]
Myocardial remodeling 1 [74]
Atherosclerosis | [104]
Vascular injury | [105]
Abdominal aortic aneurysm | [17]
EC cKO & VSMC cKO Blood pressure - [24]
Thrombosis - [24]
Atherosclerosis - [52]
Vascular injury 1 [24]
Macrophage cKO Blood pressure - [52]
Blood pressure t [25, 26]
Myocardial remodeling - [76]
Myocardial remodeling 1 [77]
Atherosclerosis | [52]
Vascular injury | [24]
EP1 Global KO Blood pressure | [29]
EP2 Global KO Blood pressure 1 [31, 33, 40]
Vascular remodeling 1 [124]
EP3 Global KO Blood pressure | [30, 35]
Thrombosis | [61]
Platelet cKO Thrombosis | [62]
Hepatocyte cKO Atherosclerosis 1 [125]
EP4 Global KO Blood pressure 1 [40, 43]
Myocardial remodeling 1 [78]
Abdominal aortic aneurysm | [111]
EC cKO Blood pressure 1 [45]
VSMC ¢cKO Blood pressure 1 [46, 47]
Blood pressure | [43]
Abdominal aortic aneurysm | [47]
CM cKO Myocardial remodeling | [83]
Macrophage cKO Abdominal aortic aneurysm [115]

Atherosclerosis |

Atherosclerosis 1 [114]

1, accelerated/increased; |, improved/decreased; -, unchanged; EC, endothelial cell; VSMC, vascular smooth muscle cell; CM, cardio-

myocyte; KO, knockout; cKO, conditional knockout.
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Fig. 2. The role of EP receptors in blood pressure regulation. PGE, increases blood pressure through EP1-mediated Ca™ influx and

EP3-mediated inhibition of cAMP synthesis, and decreases blood pressure via EP2- and EP4-mediated activation of cAMP synthesis.
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