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Elucidation of thermogenic mechanism through sphingosine 1-phosphate production
and its application to obesity treatment

Morishige, Jun-ichi
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We investigated the role of the bioactive lipid sphingosine 1l-phosphate

(S1P) in brown adipocytes. We found that S1P-synthesizing enzyme sphingosine kinase 1 (SphK1)
largely localized in the lysosomes of brown adipocytes. In addition, genetic deletion of Sphkl
reduced the number of lysosomes in brown adipocytes. Interestingly, brown adipose tissue of
Sphkl-deficient mice showed greater triglyceride accumulation with dominant larger lipid droplets in
brown adipocytes, possibly due to reduced lysosome-mediated lipolysis. Furthermore, Sphkl-deficient
mice resulted in mild hypothermia upon cold environments than wild-type mice. Because the process
of mitochondrial thermogenesis itself in brown adipose tissue of Sphkl-deficient mice was probably
comparable with wild-type mice, the decreased fuel supply by impaired lysosomal activity could, at
least in part, be involved in hypothermia of Sphkl-deficient mice.
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