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Abstract (300 word limit)
[image: Macintosh HD:Users:jezidmiranda:Dropbox:PILOTOS 2016:Metabolomica MetaCIR Jezid:Submission Scientific Reports April 2018:Figures:Figure 3.tif]Statement of the Problem: While fetal smallness is, overall, associated with poor perinatal outcomes, small fetuses can be clinically categorized under two phenotypes: small for gestational age (SGA) and fetal growth restriction (FGR). SGA is usually associated with near-normal perinatal outcomes, whereas FGR is characterized by fetoplacental Doppler changes and a higher risk of fetal death and poor perinatal outcome. It is unclear whether these clinical phenotypes are different entities or represent variable degrees of severity of the same condition. Large-scale studies of metabolites (metabolomics) are key to understanding cellular metabolism and pathophysiology and might aid in the identification of specific changes in metabolites classes and subclasses that underpin metabolic responses to pathologic conditions. The purpose of this study was to characterize metabolic profile changes in maternal and umbilical cord blood plasma in full-term singleton gestations with different clinical phenotypes of fetal smallness. Methodology & Theoretical Orientation: Herein, maternal and cord blood plasma samples were used for NMR-based metabolic fingerprinting and profiling, including analysis of the enrichment of circulating lipid classes and subclasses, as well as the number of sub-fraction particles and their size. Changes in phosphatidylcholines and glycoproteins were prominent in growth-restricted fetuses indicating significant alterations in their abundance and biophysical properties. Lipoprotein profiles showed significantly lower plasma concentrations of cholesterol-intermediate density lipoprotein (IDL), triglycerides-IDL and –high-density lipoprotein (HDL) in mothers of growth-restricted fetuses compared to controls (p<0.05). In contrast, growth-restricted fetuses had significantly higher plasma concentrations of cholesterol and triglycerides transporting lipoproteins [LDL, IDL, and VLDL, (p<0.005; all)], as well as increased VLDL particle types (large, medium and small). Significant changes in plasma concentrations of formate, histidine, isoleucine and citrate in growth-restricted fetuses were also observed. Comprehensive metabolic profiling reveals that both, mother and fetuses of pregnancies complicated with fetal growth restriction have a substantial disruption in lipid metabolism.
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Figure legend: Heat map following metabolomic profiling on the annotated and significant (among the three groups) identified in plasma samples of mothers and neonates. A colored heat map of significant LMW metabolites and the Liposcale analysis along with their p-values, and percentage of fold change was obtained to visualize and characterize the differences between adequate for gestational age (AGA), small-for-gestational age (SGA) and fetal growth restriction (FGR) groups from maternal and umbilical cord blood. Fold change of significant differences (p<0.05) for each metabolite are on a graded color scale from green (lower value) to black (no differences) to red (high values).
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