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Role of prostaglandin E2 receptor 4 in cardiovascular diseases
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Abstract: Prostaglandin E2 (PGE2) is a cyclooxygenase metabolite of arachidonic acid. It acts as a bioactive lipid and plays an
important role in regulating many biological processes. PGE2 binds to 4 different G protein-coupled receptors including prostaglandin
E2 receptor subtypes EP1, EP2, EP3 and EP4. The EP4 receptor is widely expressed in most of human organs and tissues. Increasing
evidence demonstrates that EP4 is essential for cardiovascular homeostasis and participates in the pathogenesis of many cardiovascular
diseases. Here we summarize the role of EP4 in the regulation of cardiovascular function and discuss potential mechanisms by which

EP4 is involved in the development of cardiovascular disorders with a focus on its effect on inflammation.
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2.1 EPAMGERMEER

PGE2 A IUM G B AR 1A, G HEEH o.p-
Yy, o WRNAE T Gs A GiEH. Gq &
FA G12 AU R, AASZ A AR R
GEAABKER. i, EPl £% 5 Gq & HAREK,
THE NS 5 1K, EP3 I E% 5 Gi &5 (AR EE,
BEA% cAMP /K7 7%, EP2 M1 EP4 B i 2 A S 45
FE5 Gs HEAREL, A cAMP KPR W,
HEAMIEH AR 23, FNEP4 Y Gs tEH
FAEE 5 BOE cAMP (V1R8I EAL T EP2 P IR BT
K], EP4 LW AEHK Gi g LA ] fl 5 R A A il
(adenyl cyclase, AC)/cAMP i #% ", Gs & [ ¥ i%
AC, FHEgHMIN cAMP IR EE, T HOE B B e
A (protein kinase A, PKA)!', #2805 cAMP J B
Te 4548 H (cAMP response element binding protein,
CREB), f#if4 c-fos H . A KHIE (somatostatin).
125 b RR R 5 R BR0 2R (corticotropin-releasing hor-
mone, CRH) S5 %142, DURIEREHMMRIGHE. 4
1, LA I A % (angiogenesis) ¥ 3 fE 2. ik
i cAMP/Epac (exchange protein activated by cAMP)
i, Il Rapl 8 HA VA IE LR Rapl GTP HH,
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AKT # %, MK Bad BERR 1L, SGI0EREAH ML T,
I 0 2 0 B Bk R AL BEER O TR Y. A5
PI3K/Akt I % J00E B J5L & 13 i 308 -3B (glycogen
synthase kinase 3B, GSK-3pB)/B-catenin i % I 7] i
AR e ET: " AR, EP4 AT4
PI3K/AKT/mTOR i@ % 1 4% fif J83 48 a1y 3T % ™7
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Fig. 1. PGE2 synthesis and its receptors. Phospholipids are catalyzed by phospholipase A2 to form arachidonic acid, which is cata-

lyzed by cyclooxygenase-1 (COX-1) or cyclooxygenase-2 (COX-2) to further synthesize prostaglandin G2 (PGG2). Prostaglandin
H2 (PGH2) synthesizes prostaglandin E2 (PGE2) under the catalysis of PGE synthase. PGE2 acts through four different G-protein

coupled receptors (EP1-4) in vivo.
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Fig. 2. The signal transduction of EP4 receptor. After activation by PGE2, EP4 coupled with Gs protein or Gi protein to accelerate
or inhibit activity of adenyl cyclase (AC) respectively, which causes a corresponding change in cyclic adenosine monophosphate
(cAMP). The isolated Gfy complex can regulate the activity of potassium channel, calcium channel, phospholipase C (PLC) and AC.
The AC/cAMP/PKA (protein kinase A) pathway ultimately activates cAMP response element binding protein (CREB) to regulate
gene transcription, while the AC/cAMP/Epac (exchange protein activated by cAMP) pathway activates Rap-1 (Ras-related protein 1),
and eventually cAMP is inactivated by phosphodiesterase (PDE) degradation. EP4 can also directly activate -catenin by the GRK
(G protein-coupled receptor kinases)/B-arrestin/Src/PI3K (phosphatidylinositol 3-kinase) pathway or indirectly activate Stat3 (signal
transducer and activator of transcription 3) via MAPK (mitogen-activated protein kinase)/ERK1/2 (extracellular signal-regulated kinases
1/2) to regulate gene transcription. Additionally, PGE2 can also be de novo synthesized by early growth response protein 1 (EGR-1).
EP4 can inhibit the activation of nuclear factor kB (NF-kB) by inhibiting phosphorylation of p105 by EPRAP (prostaglandin E
receptor 4-associated protein). B-arr: B-arrestin; GSK-3f: glycogen synthase kinase 3[3; B-cat: B-catenin; 5’-AMP: 5’-adenosine
monophosphate.
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Ff B P R i A T A B A SR A R R 2 R A
BEAEWE I o, A28 AR K B0 UL L 0 EP4,
Al ERK/2 3 B AR 3E 2 A R 38 K H: 28 i
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cAMP-PKA i i i CoJ LIS 4 2 F IR AL, 0L

INFy
TGFB

\ IL2
/ IL10

EXPANSION Thtcel Cytokines
produced

IL17A

/ Th17 cell \ IL17F
21
\ / IL22

GM-CSF
Th17 cell

Fig. 3. The relationship of EP4 receptor with Th cells’ differentiation and expansion. PGE2 regulates the differentiation of naive T
cells (ThO cells) by EP4. ThO cells differentiate into type 1 T helper (Thl) cells under the action of interleukin 12 (IL12) and INFy
(interferon v), and release cytokines such as INFy, transforming growth factor B (TGFp), interleukin 2 (IL2) and interleukin 10 (IL10)

after proliferating in a large amount. ThO cells differentiate into Th17 cells under the action of TGF and interleukin 6 (IL6), and the

subsequent proliferation process can be facilitated by interleukin 23 (IL23) produced by dendritic cells. Type 17 T helper (Th17) cells
release cytokines such as interleukin 17A (IL17A), interleukin 17F (IL17F), interleukin 21 (IL21), interleukin 22 (IL22), and granulo-

cyte-macrophage colony-stimulating factor (GM-CSF).
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GMHB N, FEHER PR MK IL10 f5rw ),
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