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Mass spectrometry enables characterization of low molecular weight compounds to provide an individual’s “metabolic spectral footprint.” We have shown that essential nutrient supplementation (ENS) in a transgenerational rodent model prevents adult metabolic disease and is associated with a lifelong abrogation of epigenetically modified expression of reprogrammed fetal genes. We characterized the metabolic spectral footprint in our model, and determined if profiling in newborn pups can identify biomarkers associated with risk for adult metabolic disease. Sprague-Dawley dams underwent uterine artery ligation (e19) or sham surgery; resultant F1 litters yielded IUGR or sham lineages that were allocated to ENS or control diet. F2 weum was harvested at postnatal d 21, d 160, and d 400 (n = 48), and comprehensive spectral footprints were generated using LC-MS and GC-MS (lipid and polar metabolites). Data were visualized in reduced planar space via principle component analysis and projection onto latent structures-discriminate analysis (PLS-DA). Metabolites contributing to the PLS-DA model were analyzed to determine biomarker availability. Adult phenotypic differences (obesity, insulin resistance, and dyslipidemia) in F2 offspring of IUGR lineages are accompanied by a significant ENS-modifiable spectral footprint of more than 23 known metabolites. At the time of weaning, an altered profile with a non-identified metabolite of characteristic retention time and mass (biomarker RT_m/z 16.24) was uniquely absent among IUGR F2 pups at risk for later obesity and insulin resistance. This study suggests that ambient HAP exposure and perinatal outcomes are related in a biologically plausible fashion, and underscores the need for prospective analyses involving HAP monitoring of pregnant women and their offspring.
