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Urinary excretion of lipocalin-type PGD(2) synthase (L-PGDS), which converts PG H(2) to PGD(2),
increases in early diabetic nephropathy. In addition, L-PGDS expression in the tubular epithelium
increases in adriamycin-induced nephropathy, suggesting that locally produced L-PGDS may promote
the development of CKD. In this study, we found that L-PGDS-derived PGD(2) contributes to the
progression of renal fibrosis via CRTH2-mediated activation of Th2 lymphocytes. In a mouse model, the
tubular epithelium synthesized L-PGDS de novo after unilateral ureteral obstruction (UUO).
L-PGDS-knockout mice and CRTH2-knockout mice both exhibited less renal fibrosis, reduced
infiltration of Th2 lymphocytes into the cortex, and decreased production of the Th2 cytokines IL-4 and
IL-13. Furthermore, oral administration of a CRTH2 antagonist, beginning 3 days after UUO,
suppressed the progression of renal fibrosis. Ablation of IL-4 and IL-13 also ameliorated renal fibrosis in
the UUO kidney. Taken together, these data suggest that blocking the activation of CRTH2 by PGD(2)
might be a strategy to slow the progression of renal fibrosis in CKD.

We recently demonstrated that glucocorticoids markedly upregulate the expression of
cyclooxygenase (COX)-2 in cardiomyocytes and protect hearts from ischemia-reperfusion (I/R) injury
by activating lipocalin-type prostaglandin D (PGD) synthase (L-PGDS)-derived PGD2 biosynthesis.
Here, we examined a downstream mechanism of cardioprotection elicited by PGD2 biosynthesis. Acute
PGD2 treatment did not protect hearts against I/R injury. We then speculated that PGD2 and/or its
metabolite 15-deoxy-A12,14-PGJ2 (15d-PGJ2) activate gene expression networks to mediate the
glucocorticoid-mediated cardioprotection. Using an unbiased approach, we identified that
glucocorticoids induce a number of well-known erythroid-derived 2-like 2 (Nrf2) target genes in heart in
an L-PGDS-dependent manner, and that the cardioprotective effect of glucocorticoids against I/R injury
was not seen in Nrf-2-knockout (KO) hearts. We showed relatively low expression of canonical PGD2
receptors (i.e., DP1 and DP2) in heart, but abundant expression of the canonical PGF2a receptor (FP),
which binds PGF2a and PGD2 with equal affinity. Glucocorticoids also failed to induce the expression
of L-PGDS-dependent Nrf2 target genes in FP-KO hearts. PGD2 acted through its metabolite 15d-PGJ2
in heart, as evidenced by the glucocorticoid-mediated activation of peroxisome proliferator-activated
receptor (PPAR) v. In turn, glucocorticoids failed to induce the expression of L-PGDS-dependent Nrf2



target genes in hearts pretreated with PPARy antagonist GW9662, and glucocorticoid-mediated
cardioprotection against I/R injury was compromised in FP-KO mice and GW9662-treated mice. In
conclusion, PGD2 and its metabolite 15d-PGJ2 are cooperatively involved in glucocorticoid-mediated
cardioprotection against I/R injury via activation of Nrf-2. This study is the first showing that FP is a
functionally relevant PGD2 receptor in cardiomyocytes. In conclusions, PGD2 acts predominantly at FP
receptors and not canonical PGD2 receptors (DP1 and DP2) in the heart. In addition, we propose that
activation of PPARy by the dehydrated metabolite of PGD2 (15d-PGJ2) is another mechanism by which
glucocorticoids induce its cardioprotective effects.
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