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Metabolomics reveals orexigenic mechanisms of oral zinc in the rat hypothalamus from the viewpoint
of “zinc-ome”

Kumiko Sakai"”, Mika Nishiuchi*”, Hitoshi Shirakawa”, Michio Komai”

1) Institute for Research Promotion, Faculty of Medicine, Oita University
2) Department of Human Health and Nutrition, Shokei Gakuin University
3) Laboratory of Nutrition, Graduate School of Agricultural Science, Tohoku University

During perioperative period in patients who underwent surgery, serum zinc concentration
decreases and food intake is suppressed. We here investigated the mechanism of the orexigenic
action of zinc using GC-MS/MS-targeted metabolomic analysis in the rat hypothalamus. Four-week-old
SD rats were used, and zinc solution were administered to each rat either orally or intraperitoneally.
Three hours after administration, the rats were sacrificed and the hypothalamus were excised and
analyzed. We found that the oral administration group showed increased concentrations of more
metabolites than that of the intraperitoneal administration group. These differential metabolites were
used for pathway analysis and several pathways were enriched significantly. Some of these pathways
consisted of the beta-alanine metabolism, the TCA cycle, pyrimidine metabolism and biotin
metabolism. In these pathways beta-alanine and biotin were key metabolites and some zinc proteins
were found. With the availability of metabolomics techniques, attractive progress has been made in
understanding zinc signaling networks called “zinc-ome”.
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