Genetic and pharmacological inhibition of lipocalin-type prostaglandin D synthase suppresses obesity
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Introduction. Obesity is a serious health problem worldwide and increases the risk of etiology of metabolic diseases such as type 2 diabetes and cardiovascular disease. However, its regulation is complex. Various genetic, endocrine, metabolic, and nutritional factors are involved in this regulation. Understanding the regulatory mechanisms of obesity is important for the control of obesity. Prostaglandins (PGs) are members of the lipid mediators, some of which are involved in the regulation of obesity. Lipocalin-type PGD synthase (L-PGDS) is expressed in adipocytes, and its expression level is elevated in the adipose tissue in obese. 
Aims. The role of L-PGDS and PGD2 in adipose tissue remains unclear. We investigated the roles of L-PGDS and PGD2 in obesity using adipose-specific L-PGDS gene-knockout (KO) mice and an orally available L-PGDS inhibitor. 
Methods. We generated adipose-specific L-PGDS KO mice using an aP2-Cre transgene (aP2-Cre/L-PGDSflox/flox). aP2-Cre/L-PGDSflox/flox mice and their control littermates (L-PGDSflox/flox mice) were fed either a low-fat or a high-fat diet (HFD). Moreover, an orally available L-PGDS inhibitor, AT-56 (10 mg/kg) was administered to HFD-fed mice.
Results. When fed an HFD, aP2-Cre/L-PGDSflox/flox mice lowered body weight gain with smaller adipose size, as compared with L-PGDSflox/flox mice. The expression levels of the adipogenic and lipogenic genes were decreased in HFD-fed aP2-Cre/L-PGDSflox/flox mice. In contrast, the transcription levels of the lipolytic genes were enhanced in HFD-fed aP2-Cre/L-PGDSflox/flox mice. Moreover, glucose level in serums was decreased, and insulin sensitivity was improved in HFD-fed aP2-Cre/L-PGDSflox/flox mice. In addition, administration of AT-56 decreased body weight gain in HFD-fed mice. 
Discussion. Adipose L-PGDS-produced PGD2 increased body weight gain and enhanced insulin resistance under nutrient dense condition. Moreover, the pharmacological inhibition of L-PGDS reduced body weight gain, indicating that L-PGDS inhibition possesses potential for the treatment of obesity.
