Pranlukast, a cysteinyl leukotriene receptor 1 antagonist, alleviates high-fat diet-induced obese mice
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Introduction. Cysteinyl leukotrienes (CysLTs), such as LTC4, LTD4, and LTE4, are lipid mediators that are synthesized from arachidonic acid. CysLTs play important roles in the pathogenesis of various inflammatory diseases. We have demonstrated that LTC4 and LTD4 activated adipogenesis through CysLT1 receptors in adipocyte-differentiated 3T3-L1 cells1).
Aims. We investigated the effect of pranlukast, a CysLT1 antagonist, on obesity in high-fat diet (HFD)-fed mice.
Methods. C57BL/6 mice (male, 5 weeks old) were fed a low-fat diet (LFD) or an HFD, and intraperitoneally administered pranlukast (1.5 mg/kg, daily) for 2 months. Body weight, food and water intake, and rectal temperature were measured once a week. Insulin tolerance and oral glucose tolerance were evaluated by measuring blood glucose levels from the tail vein after insulin and glucose administration, respectively. The expression of adipogenesis- and thermogenesis-associated genes in the visceral white adipose tissue (vWAT) were examined by real-time PCR. 
Results. Pranlukast lowered the body weight gain in HFD-fed mice with the decreased weights of visceral and subcutaneous WAT. In LFD-fed mice, there was no significant change in the body weight gain between the pranlukast-administered and the vehicle-administered groups. Although pranlukast treatment did not improve insulin sensitivity and glucose tolerance in HFD-fed mice, the blood glucose level was lowered in the pranlukast-administered HFD-fed mice. Moreover, the rectal temperature increased in HFD-fed mice by pranlukast administration. The mRNA levels of the adipogenesis- and thermogenesis-associated genes in vWAT of HFD-fed mice were not changed by pranlukast administration.
Discussion. These results suggest that pranlukast, a CysLT1 antagonist, had an ability to suppress obesity. We are performing a bacterial 16S rRNA gene sequencing analysis in feces to clarify the mechanism of anti-obesity effect of pranlukast.
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