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syndrome. Obesity is also a primary risk factor for type 2 diabetes and coronary artery disease and has become a global public health burden affecting all segments of the population [START_REF] Pr | Current mapping of obesity[END_REF]. According to the World Health Organization, 41 million children under the age of 5 years are overweight or obese, and 650 million adults are obese, among which 15% are women [START_REF] Organization | Obesity and overweight fact sheet[END_REF]. The prevalence of obesity in pregnant women is as high as 30% [START_REF] Flegal | Prevalence of obesity and trends in the distribution of body mass index among us adults, 1999-2010[END_REF][START_REF] Huda | Obesity in pregnancy: prevalence and metabolic consequences[END_REF] and ~40% of women gain an excessive amount of weight during pregnancy in western countries [START_REF] Flegal | Prevalence of obesity and trends in the distribution of body mass index among us adults, 1999-2010[END_REF][START_REF] Gavard | The Association of Gestational Weight Gain with Birth Weight in obese pregnant women by obesity class and diabetic status: a population-based historical cohort study[END_REF]. This is of special concern because maternal obesity or excessive body weight gain during pregnancy leads to an increased risk of developing metabolic syndrome and cardiovascular diseases in the offspring, via a developmental programming process not only in the first but also in the second generation, thus initiating a vicious cycle to perpetuate chronic degenerative diseases [START_REF] Goldstein | Association of gestational weight gain with maternal and infant outcomes: a systematic review and meta-analysis[END_REF][START_REF] Segovia | Maternal obesity, inflammation, and developmental programming[END_REF][START_REF] Neri | Effects of maternal obesity on fetal programming: molecular approaches[END_REF][9]. However, there is little information about the mechanistic link between maternal obesity and the longterm adverse metabolic outcomes in the offspring. In addition, it remains to be clearly established whether the increased disease risk exhibited by children born to obese mothers is due to their exposure to an imbalanced nutritional environment during fetal development or results from genetic factors and/or deleterious familial life style habits.

Q1

Lipotoxicity is a hallmark of several of the pathological conditions associated with obesity as heart attacks, strokes peripheral vascular diseases [START_REF] Falk | Pathogenesis of atherosclerosis[END_REF], and non-alcoholic fatty liver disease [START_REF] Mota | Molecular mechanisms of lipotoxicity and glucotoxicity in nonalcoholic fatty liver disease[END_REF][START_REF] Engin | Non-alcoholic fatty liver disease[END_REF]. The accumulation of fatty acids in skeletal muscle leads also to inhibition of insulin receptor signaling, increased production of inflammatory and stress factors, as well as impaired mitochondrial β-oxidation [START_REF] Meo | Skeletal muscle insulin resistance: role of mitochondria and other ROS sources[END_REF][START_REF] Kitessa | Lipid-induced insulin resistance in skeletal muscle: the chase for the culprit goes from total intramuscular fat to lipid intermediates, and finally to species of lipid intermediates[END_REF]. Overall, these lipid-mediated changes contribute to diabetes and other chronic degenerative diseases associated with obesity.

Given the key role of altered lipid metabolism in the etiology of obesity-related disorders, the quantification of blood lipids is routinely used in the clinic to estimate metabolic and cardiovascular disease risk, and has also been employed to determine the susceptibility of children born to obese mothers to developing the metabolic syndrome [START_REF] Gaillard | Childhood cardiometabolic outcomes of maternal obesity during pregnancy: the Generation R Study[END_REF][START_REF] Fraser | Association of Maternal Weight Gain in Pregnancy With Offspring Obesity and metabolic and vascular traits in childhood[END_REF]. However, these latter analysis have been restricted to a small number of circulating lipids, namely triacylglycerol (TG), total cholesterol and low-density lipoprotein cholesterol and high-density lipoprotein cholesterol (LDL-C, HDL-C), thus providing a very narrow overview of the alterations occurring in the circulating levels of the many hundreds of individual lipid species that constitute the blood lipidome. Actually, increasing evidence suggests that sphingolipids and other less abundant circulating bioactive lipids play an important role in the etiology of several obesity-related diseases [START_REF] Rai | Novel lipidomic biomarkers in hyperlipidemia and cardiovascular diseases: an integrative biology analysis[END_REF][START_REF] Quehenberger | The human plasma lipidome[END_REF]. Here, we performed a longitudinal lipidomic analysis in plasma samples of children born to lean, overweight, or obese mothers in order to Data acquisition and processing of mass spectrometry data, including peak detection, integration, alignment, and normalization, were achieved using MassLynx ® and MakerLynx ® software (version 4.1, Waters Corporation, Milford, MA, USA). Lipid markers were selected from the detected features using an in-house lipidomic database of 180 lipid species built by the use of lipid standards, the exact mass measured, the elemental compositions with a mass error below 5 ppm, the retention times, and the fragmentation patterns as described in other studies [START_REF] Gallart-Ayala | Versatile lipid profiling by liquid chromatographyhigh resolution mass spectrometry using all ion fragmentation and polarity switching. Preliminary application for serum samples 707 phenotyping related to canine mammary cancer[END_REF][START_REF] Sandra | 710 Comprehensive blood plasma lipidomics by liquid chromato-711 graphy/quadrupole time-of-flight mass spectrometry[END_REF].

The relative standard deviation (RSD, %) was calculated for peak areas to highlight the repeatability of the analytical process. Finally, selected lipid markers having a RSD value below 30% were retained for multivariate analysis (30).

Q3

Quantification of plasma ceramides

We used the method described by Croyal et al. [START_REF] Croyal | Fenofibrate decreases plasma ceramide in type 2 diabetes patients: a novel marker of CVD?[END_REF] were used for analysis (Supplemental Table S4). exhibited also a discriminative profile (Table 2). 3). Maternal overweight, but not maternal obesity, was associated with enhanced plasma levels of Cer (d18:1/18:0), in newborn babies (Table 3).

We observed a segregation of the lipidomic profile of shown that the fatty acid composition of umbilical cord plasma is different from that of maternal plasma [START_REF] Wijendran | Fetal erythrocyte phospholipid polyunsaturated 720 fatty acids are altered in pregnancy complicated with gestational 721 diabetes mellitus[END_REF]30] likely because of the high rate of fatty acid metabolism within the placenta [START_REF] Perazzolo | The influence of placental metabolism on fatty acid 728 transfer to the fetus[END_REF].

It has been reported that ceramides are increased in obese humans and are positively related with insulin resistance shows that these patients are already insulin resistant [START_REF] Blachnio-Zabielska | 730 Sphingolipid content of human adipose tissue: relationship to 731 adiponectin and insulin resistance[END_REF][START_REF] Kolak | Adipose tissue inflammation and increased 734 ceramide content characterize subjects with high liver fat content 735 independent of obesity[END_REF][START_REF] Haus | Plasma ceramides are elevated in obese 738 subjects with type 2 diabetes and correlate with the severity of 739 insulin resistance[END_REF][START_REF] Adams | Ceramide content is increased in skeletal 742 muscle from obese insulin-resistant humans[END_REF]. In fact, several studies have failed to observe differences in the concentration of ceramides between lean and obese non-diabetic patients [START_REF] Bergman | Serum sphingolipids: relationships to insulin sensitivity 746 and changes with exercise in humans[END_REF][START_REF] Majumdar | Serum sphingolipids and inflam-749 matory mediators in adolescents at risk for metabolic syndrome[END_REF][START_REF] Hanamatsu | Altered levels of serum sphingomyelin and cer-753 amide containing distinct acyl chains in young obese adults[END_REF][START_REF] Mamtani | Plasma dihydroceramide species associate with waist 757 circumference in Mexican American families[END_REF], indicating that an increase in ceramide content is a hall mark of insulin resistance rather than of obesity per se. Second, to date, all the studies linking ceramides to obesity have been performed in biological samples from men or non-pregnant women. This makes it difficult to establish a direct comparison with the present data because of the major adjustments in lipid metabolism occurring during gestation which include dynamic changes in the concentration of ceramides in blood [START_REF] Dobierzewska | Plasma cross-760 gestational sphingolipidomic analyses reveal potential first tri-761 mester biomarkers of preeclampsia[END_REF]. For instance, it has been shown that the plasmatic levels of glycerophosphatidylcholine (PC), decrease during the second trimester of pregnancy while those of LPC, lysophosphatidylethanolamine (LPE), and lipopolysaccharides (LPS) increase during the same period (Luan Q7 et al., 2014). Similarly, plasma levels of several ceramide species have been reported to increase across gestation [START_REF] Dobierzewska | Plasma cross-760 gestational sphingolipidomic analyses reveal potential first tri-761 mester biomarkers of preeclampsia[END_REF]. Indeed, to the best of our knowledge, this is the first report about the effects of obesity on the circulating levels of ceramides during pregnancy. Third, although the enhanced concentration of ceramides in blood followed by their accumulation in tissues has been proposed to have a key role in obesity-related metabolic disorders, ceramides are also down regulated in several pathological conditions.

In particular, a significant decrease in the concentration of ceramides has been reported in the amniotic fluid of women with fetal Down syndrome [START_REF] Charkiewicz | Maternal plasma and amniotic fluid 765 sphingolipids profiling in fetal Down syndrome[END_REF]. Similarly, preeclamptic patients exhibit a reduction of plasma Cer (d18:1/24:0) during the third trimester of pregnancy when compared to match-gestational control women [START_REF] Dobierzewska | Plasma cross-760 gestational sphingolipidomic analyses reveal potential first tri-761 mester biomarkers of preeclampsia[END_REF]. An inverse relationship between the serum levels of Cer (d18:1/24:1) and the occurrence of ischemic heart disease [START_REF] Argraves | S1P, dihydro-S1P and C24:1-cer-769 amide levels in the HDL-containing fraction of serum inversely 770 correlate with occurrence of ischemic heart disease[END_REF], or the progression of hepatic cirrhosis [43], has also been reported.

Finally, in addition to be at high risk of developing metabolic disorders, offspring of obese mothers exhibit also 
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 32 is a chronic pathological condition characterized by 33 the excessive accumulation of adipose tissue often com-34 plicated by one of the core components of the metabolic
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 3 conducted in plasma samples that were 94 obtained from pregnant women and their children who gave 95 their informed consent to participate in the Prenatal Omega-96 Acid Supplementation, Growth, and Development 97 (POSGRAD) trial registered at the Instituto Nacional de 98 Salud Pública (INSP) in Mexico (#CI-011) and at clin-99 icaltrials.gov (NCT00646360). The design of the trial has 100 been described in detail elsewhere [19]. Eligible women 101 were aged between 18 and 35 years old and between 18 and 102 22 weeks of pregnancy. Blood samples were collected from 103 mothers and from the umbilical cord blood of the babies by 104 venipuncture at term delivery, as well as from the same 105 infants at 4 years old under non-fasting conditions. Since 106 the original objective of the study was to evaluate the 107 impact of maternal docosahexaenoic acid (DHA) supple-108 mentation during pregnancy on the offspring's cognitive 109 development, maternal blood samples during pregnancy 110 were not collected. After collection, blood samples were 111 placed into a tube containing EDTA, and blood cells were 112 separated from plasma which was frozen and stored at 113 -70 °C until analysis. The original study included 973 114 women who received capsules containing either DHA (n = 115 485) or olive oil as placebo (n = 488) and that delivered 973 116 live infants. Among these children, 524 were followed-up 117 during 4 years of whom 341 were excluded because of the 118 lack of complete information or enough amount of plasma 119 sample to give a final number of 91 children in the DHA 120 group and 92 in the placebo group. (Supplemental Fig. 1). 121 For this study, we used 47 mother-infant dyads from the 122 placebo group with each dyad having three plasma samples 123 corresponding to the maternal and new-born samples taken 124 at delivery and the samples of the children at 4 years. 125 Mothers were categorized by standard convention as normal 126 body weight (18.5 ≤ BMI < 25), overweight (25 ≤ BMI < 127 30), or obese (BMI ≥ 30). 128 Dietary assessment 129 The daily intake of energy of the offspring at 4 years was 130 estimated using a food frequency questionnaire of 108 food 131 items adapted to the Mexican population as described by 132 longer than one week between the first and the last run.

  244OPLS-DA analysis permits to verify the hypothesis and to get information about the variables in which samples are distinguished. Corresponding OPLS models S-Plots permits a visualization of the most discriminant features between dyslipidemic status or origins. We therefore used PCA to identify the global lipidomic differences between the groups and OPLS-DA to reveal specific lipidomic changes and improve the separation between the different lipid classes. Models validity was appraised using permutation tests and CV-ANOVA. Data related to the clinical characteristics of mothers and offspring and the results of the direct quantification of ceramides, were checked for normality before statistical processing using the D'Agostino & Pearson omnibus normality test. Data are presented as mean ± SEM

Fig. 1

 1 Fig. 1 Global differences in plasma lipidome between mothers and between children of normal body weight (NBW), overweight (OW) or obese (OB) mothers. Scores plots of the OPLS-DA models of lipidomic profile in mothers (a) and their newborns (d) and children (g). Note the clear segregation pattern among the data from the NBW (open circles), OW (gray circles), and OB (black circles) groups of mothers and children but not among the data of newborns. Representative OPLS-DA loading S-plot showing the distribution patterns of specific lipids contributing to the differences between NBW, OW, and OB mothers (b) and between their newborns (e) and children (h) on the score plots. Note that though some lipids show a discriminative pattern in newborns, these differences are not statistically significant as indicated by the results of the multivariate model (R 2 (X) = 0.197, R 2 (Y) = 0.225, and Q 2 (Y) = -0.165, p > 0.05. Gray circles in (b) correspond to the following ceramide species: 2 = Cer (d18:1/24:0); 3 = Cer (d18:1/24:1); 4 = Cer (d18:1/23:0); 5 = Cer (d18:1/20:0); 8 = Cer (d18:1/22:0); 11 = Cer (d18:1/18:0). Other discriminating lipids are: 1 = PC (36:2); 6 = SM (20:0); 7 = FA (18:3); 9 = SM (22:0); 10 = LPC

  PCA of the data showed that the lipid 297 fingerprints of obese and overweight mothers were clustered 298 closely and separated from lean mother's fingerprints 299 (Supplemental Fig.2). The first component explained 300[START_REF] Ramakrishnan | Effects of docosahexaenoic acid supplementation during pregnancy on gestational age and size at birth: randomized, double-blind, placebo-controlled trial in Mexico[END_REF].7% of the variance and the second one 13.1%. Supervised OPLS-DA statistical models were subsequently performed in order to determine the relative contribution of the various classes of lipids to the differences in the lipidomic profile between the maternal groups and to identify putative biomarkers (Fig.1a). The performance characteristics associated to the resulting multivariate model were R 2 (X) = 0.285, R 2 (Y) = 0.719, and Q 2 (Y) = 0.420 (p-value of CV-ANOVA = 0.0001). Using as discrimination criterion the lipids located in the upper right and lower left squares of the OPLS-DA-associated S-plot (Fig.1b), we noticed that glycerophosphatidylchonines (PC), ceramides and free fatty acids (FA) were the lipid class contributing the most to the differences between the groups. Quantitative examination of the data followed by one-way ANOVA further showed that these differences were mainly associated with a decrease in the total abundance of Cer (F (2,44) = 17.34, p < 0.0001), along with an increase in cholestery esters (F (2,41) = 6.230, p = 0.043), in obese and overweight mothers compared with mothers of normal body weight (Fig.1c). This was confirmed by the analysis of the relative abundance of each individual lipid (Table2). Indeed, the plasma concentrations of six out of the seven species of ceramides that could be identified were decreased in overweight and obese mothers compared with their lean counterparts. Lysoglycerophosphatidylcholine (LPC) 18:0, sphingomyelin (SM) d18:1/ 20:0, glycerophosphatidylethanolamine (PE) 38:4; cholesteryl ester (CE) (18:2), and diglycerides (DG)(34:1) 
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 2 Fig. 2), and, consequently, the performance characteristics associated to the resulting multivariate model (Fig. 1d, e), were not statistically significant (R 2 (X) = 0.197, R 2 (Y) = 0.225, and Q 2 (Y) = -0.165, p-value of CV-ANOVA > 0.05). However, newborn babies of obese mothers had lower total concentration of CEs (F( 2,42) = 5.296, p = 0.0089, Fig. 1f), together with higher plasma concentrations of SM (d18:1/22:0) and of PC (40:4) when compared to the offspring of normal weight mothers (Table3). Maternal

children at 4

 4 Fig.1i). Examination of the plasma levels of each individual lipid further showed that in addition to ceramides (d18:1/22:0), (d18:1/23:0), and (d18:1/24:0), children of overweight and obese mothers exhibited differences in the

  37, p < 0.0001. Partial correlation analysis of the data 391 further showed that maternal plasma concentrations of Cer 392 (d18:1/22:0) and Cer (d18:1/24:0) are also highly correlated 393 with the offspring concentrations at age 4 but not at birth 394 after adjusting for maternal BMI, and maternal age and 395 children fasting length, sex, and zBMI [r = 0.318, p = 396 0.043 for the correlation between maternal and children Cer 397 (d18:1/22:0), and r = 0.554, p < 0.0001 for the correlation 398 between maternal and children Cer (d18:1/24:0)]. 399 To determine whether the BMI of the mother could 400 predict ceramide plasma levels in her 4-year-old children, data were analyzed by multiple regression analysis using a model in which the aforementioned variables were included as confounding factors. As illustrated in Fig. 3b and c, there was a statistically significant negative association between maternal BMI and the plasma levels of Cer (d18:1/23:0) [F (5,41) = 2.796, p = 0.029, R 2 = 0.254; p = 0.003 for maternal BMI], and the plasma levels of Cer (d18/1:24:0 [F(5,41) = 4.399, p = 0.003, R 2 = 0.349; p < 0.001 for maternal BMI] in children after adjusting for maternal age, children sex, children zBMI, and children fasting length. We observed also a negative association between maternal BMI and

Fig. 2

 2 Fig. 2 Plasma concentration of ceramides in mothers and their offspring. Graph represents the boxes and whisker plots corresponding to the concentrations of ceramides in plasma of mothers and their children at birth and at 4years old. Ceramides were quantified by UPLC-MS/MS using Cer (18:1/17:0) as internal standard. The boxes represent the 5th and 95th percentiles and horizontal lines within the boxes

Fig. 3

 3 Fig. 3 Predictive value of maternal BMI for plasma ceramide concentrations in 4year-old offspring and correlations between disease risk factor associated with obesity and plasma ceramide concentrations in children. Multiple regression analysis of the BMI of mothers versus the plasma concentrations of Cer (d18:1/22:0) (a), Cer (d18:1/ 23:0) (b), and Cer (d18:1/24:0) (c) in their children. Multiple correlation analysis in (a) was adjusted for children fasting length and children zBMI whereas maternal age, children sex, children zBMI, and children fasting length were used as confounding factors for the multiple linear regression analysis illustrated in (b) and (c). Square inserts in the figures correspond to coefficients of determination and the p values of the regressions models. (d), (e) and (c) illustrate Pearson's correlation coefficient analysis of the plasma concentrations of cholesterol versus those of Cer (d18:1/22:0) and Cer (d18:1/ 23:0), and between the circulating levels of AST and Cer (d18:1/22:4) in children. Correlation coefficients (r) and p values are shown
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 32 35]. These results are at odds with the herein presented observations in overweight and obese mothers and raise the question of the physiopathological relevance of the alterations in the concentration of ceramides detected in their children. However, other data from the literature could explain our seemingly contradictory results. First, a close inspection of the clinical phenotype of the patients in which enhanced ceramide levels have been linked with obesity,

  disorder (ADHD)[START_REF] Rodriguez | Maternal pre-pregnancy obesity and risk for inattention and negative emotionality in children[END_REF][START_REF] Daraki | Effect of parental obesity and gestational diabetes on child neuropsychological and behavioral development at 4 years of age: the Rhea mother-child cohort, Crete, Greece[END_REF]. In this respect, 534 it is worth mentioning that children with ADHD have 535 decreased serum levels of ceramides[START_REF] Henríquez-Henríquez | Low serum sphingolipids in children with attention deficit-hyperactivity disorder[END_REF]. The herein 536 reported alterations in the concentration of ceramides in 537 children of obese or overweight mothers may therefore 538 constitute an early marker of both cognitive disability and 539 metabolic disease risk. 540 The de novo ceramide synthesis involves the condensa-541 tion of serine and palmitoyl-CoA to form 3-ketosphinganine 542 followed by the sequential formation of sphinganine, 543 dihydroceramide, and ceramide. The N-acylation of sphin-544 ganine to produce dihydroceramide is catalyzed by a family 545 of six enzymes, the ceramide synthases (CerS), which differ 546 in their specificity toward the acyl CoA chain length used 547 for N-acylation leading to the synthesis of ceramides of 548 different length chain [47, 48]. This is of importance 549 because accumulating evidence indicates that the physio-550 logical and pathological effects of ceramides vary according 551 to their acyl chain length [49-51]. In the present study we 552 observed that obese and overweight mothers and their 553 children exhibit decreased circulating levels of ceramides 554 carrying C22:0, C23:0, and C24:0 saturated fatty acyl 555 chains which are produced by ceramide synthase 2 [47, 52]. 556 This indicates that maternal obesity is associated with 557 selective changes in ceramide metabolism. 558 To the best of our knowledge, this is the first report 559 describing the impact of maternal obesity on the offspring 560 lipidome. An additional strength of the study is the simul-561 taneous analysis of the mother-child dyad lipid profile at 562 delivery and its longitudinal nature. Few studies have 563 reported data on children blood metabolites collected from 564 birth into childhood. This approach enabled us to identify 565 potential early markers of disease risk and to get a more 566 comprehensive understanding of the metabolic disturbances 567 associated with maternal obesity that can be transmitted to 568 the offspring. We are nevertheless aware that our study has 569 several limitations that should be addressed in future work. 570 First, our results were obtained on a limited number of 571 patients and, therefore, need to be confirmed in larger 572 cohorts. Second, though children exhibited similar amounts 573 of total calorie intake, we cannot exclude the possibility that 574 the observed lipidomic differences are secondary to genetic 575 factors or to other life style behaviors or socio-economic 576 factors like physical activity, snacking, and family eco-577 nomic income. Finally, all people included in the study 578 were living in the same geographic area. Consequently, it 579 remains to be determined whether the herein reported 580 results can be generalized to other populations. 581 In conclusion, this study shows that maternal obesity is 582 associated with concomitant changes in the circulating 583 levels of ceramides in mother and their 4-year-old offspring. 584 Given the involvement of ceramides in the pathogenesis of obesity-related pathologies, this finding points out the potential role of ceramides as early predictors of disease risk due to maternal obesity.

Table 1

 1 Clinical characteristics of mothers

	Maternal characteristics				
	Height (m)	1.56 (1.54-1.58)	1.53 (1.50-1.56)	1.51 (1.47-1.55)*	0.0412
	BMI (kg/m 2 )	21.86 (21.24-22.48)	26.20 (25.93-26.46)***	31.62 (30.72-32.52) ***/ § § §	<0.0001
	Pregnancy weight gain (kg)	13.78 (12.83-14.72)	14.17 (13.17-15.16)	13.36 (12.35-14.37)	0.6979
	Age (years)	24.59 (22.43-26.75)	25.56 (24.36-28.37)	29.75 (27.18-32.27)**	0.0113
	Time of delivery	13h18 (9h37-16h18)	13h50 (11h10-16h40)	11h35 (8h42-13h47)	0.5245
	Infant characteristics at birth				
	Gestational age (weeks)	38.61 (37.68-39.54)	39.40 (38.88-39.91)	38.30 (36.84-39.75)	0.1904
	Weight	3.38 (3.15-3.62)	3.40 (3.07-3.74)	3.26 (2.83-3.70)	0.8149
	Boys	10	9	7	
	Girls	8	9	4	
	Child characteristics and metabolite profile in serum at 4 years		
	Body weight (kg)	15.63 (14.90-16.37)	17.41 (15.55-19.27)	16.78 (14.48-19.08)	0.2074
	Height (cm)	101.8 (99. 75-103.90) 103.30 (100.30-106.20)	103.2 (100.00-106.30)	0.6612
	BMI z-score	-0.17 (-0.54 to 0.19)	0.49 (-0.14 to 1.12)	0.13 (-084 to 1.09)	0.2282
	Fasting length (h)	3.6 (3.0-4.13)	2.79 (2.32-3.26)	3.97 (3.18-4.76) §	0.0153
	Insulin (mUI/mL)	8.03 (4.12-11.95)	5.60 (3.87-7.34)	7.85 (2.65-13.05)	0.3685
				66)	0.9132
	LDL-C (mg/dL)	83.22 (71.89-94.56)	99.06 (87.83-110.30)	89.70 (79.80-99.60)	0.0905
	AST (UI/L)	34.50 (33.17-35.83)	38.67 (36.02-41.31)*	40.45 (35.64-45.27)**	0.0070
	ALT (UI/L)	16.17 (14.34-18.00)	21.06 (17.44-24.67)	24.18 (14.55-33.81)*	0.0464
	GGT (UI/L)	9.66 (8.49-10.85)	10.94 (9.54-12.35)	9.70 (8.69-10.71)	0.2310

Q5

and their offspring at birth and at

[START_REF] Huda | Obesity in pregnancy: prevalence and metabolic consequences[END_REF] 

years Variable Maternal body weight characteristics One-way ANOVA p-value Normal weight (n = 18) Overweight (n = 18) Obese (n = 11) Glucose (mg/dL) 93.61 (89.02-98.20) 92.11 (88.12-96.10) 94.09 (84.94-103.20) 0,3403 Creatinine (mg/dL) 0.33 (0.29-0.37) 0.36 (0.32-0.40) 0.33 (0.29-0.37) 0.4122 Uric acid (mg/dL) 4.01 (3.67-4.37) 3.98 (3.64-4.34) 4.15 (3.85-4.46) 0.7919 Triglycerides (mg/dL) 95.17 (74.33-116.00) 123.50 (93.19-153.80) 141.00 (88.96-193.00) 0.1170 Cholesterol (mg/dL) 155.50 (143.30-167.70) 176.60 (164.10-189.30)* 168.60 (152.70-184.50) 0.0430 HDL-C (mg/dL) 53.28 (47.79-58.77) 54.67 (50.23-59.10) 53.36 (45.07-61.Children are grouped according to the body mass index of their mothers. Fasting length refers to the interval of time between the last meal and the time at which blood samples were collected. Values correspond to the mean ± SEM. *p < 0.05; **p < 0.01; ***p < 0.001 compared with mothers of normal body weight or with children born to mothers of normal body weight; § § § p < 0.001 compared with overweight mothers (as determined by one-way ANOVA followed by Tukey's multiple comparison test) HDL-C high-density lipoprotein cholesterol, LDL-C low-density lipoprotein cholesterol, AST aspartate aminotransferase, ALT alanine aminotransferase, GGT gammaglutamyl-transferase analyses were performed with GraphPad Prism software (version 6.0, GraphPad Software Inc., La Jolla, CA, USA), and IBM SPSS. Statistical significance was set at p < 0.05. 271 differences in BMI, mothers exhibited the same body-272 weight gain during pregnancy. Moreover, the anthropo-273 metric characteristics of the children, both at birth and at 4 274 years, were within normal reference values independently of

Table 2

 2 Data are expressed as mean ± S.E.M. and correspond to relative abundance of each lipid as determined by normalizing the intensity of its specific signal to the sum of the intensity signals of all the variables detected in the quality control samples. *p < 0.05; **p < 0.01; ***p < 0.001 compared to the values of mothers of normal body weight.

	Q6	. Maternal lipidomic profile in plasma according to	Type of Lipid	Maternal body weight characteristics	One-way ANOVA p-value
		body mass index		Normal weight	Overweight	Obese
				(n = 18)	(n = 18)	(n = 11)
			LPC (18:0)	134.41 ± 4.02	127.27 ± 4.35	114.45 ± 5.31*	0.0335
			SM (d18:1//16:0) 261.50 ± 7.80	334.80 ± 28.70*	264.50 ± 9.02	0.0227
			SM (d18:1/20:0)	135.70 ± 3.03	114.67 ± 3.12*** 112.28 ± 3.92*** <0.0001
			Cer (d18:1/18:0)	1.32 ± 0.10	0.87 ± 0.04**	0.95 ± 0.05*	0.0004
			Cer (d18:1/20:0)	1.96 ± 0.10	1.27 ± 0.05***	1.35 ± 0.07*** <0.0001
			Cer (d18:1/22:0)	9.42 ± 0.39	7.75 ± 0.30**	7.81 ± 0.31*	0.0037
			Cer (d18:1/23:0)	6.35 ± 0.38	4.46 ± 0.25***	4.56 ± 0.25**	0.0001
			Cer (d18:1/24:0)	20.61 ± 1.86	11.32 ± 0.66***	11.19 ± 0.67*** <0.0001
			Cer (d18:1/24:1)	14.97 ± 0.95	11.59 ± 0.93*	10.00 ± 0.77**	0.0031
			PE (38:4)	5.25 ± 0.42	6.51 ± 0.45	7.41 ± 0.78*	0.0321
			CE (18:2)	1.25 ± 0.14	2.08 ± 0.25*	2.09 ± 0.30*	0.0119
			DG (34:1)	0.72 ± 0.06	1.00 ± 0.08*	1.00 ± 0.11*	0.0061

§ p < 0.05 compared with overweight mothers. All comparisons were made using oneway ANOVA analysis followed by Tukey's multiple comparisons test LPC lysoglycerophosphatidylcholine SM sphingomyelin, Cer ceramide, PC glycerophosphatidylcholine, PE glycerophosphatidylethanolamine, CE cholesteryl ester, DG diglyceride

Table 3

 3 Impact of maternal obesity on the serum lipidomic profile of the offspring Data are expressed as mean ± SEM and correspond to relative abundance of each lipid as determined by normalizing the intensity of its specific signal to the sum of the intensity signals of all the variables detected in the quality control samples. *p < 0.05; **p < 0.01; ***p < 0.001 compared to the respective values obtained in serum from babies or children born to mothers of normal body weight using one-way ANOVA analysis followed by Tukey's multiple comparisons test

	Type of Lipid	Maternal body weight characteristics		One-way ANOVA p-value
		Normal weight	Overweight	Obese	
		(n = 18)	(n = 18)	(n = 11)	
	Newborns				
	SM (d18:1/22:0) 121.52 ± 2.04	130.79 ± *	149.28 ± 3.42***/ § § § <0.0001
	Cer (d18:1/18:0)	0.43 ± 0.03	0.53 ± 0.03*	0.40 ± 0.02	0.0201
	PC (40:4)	22.43 ± 1.51	25.32 ± 1.75	32.39 ± 1.28***/ §	0.0009
	Children				
	Cer (d18:1/22:0)	9.41 ± 0.52	7.59 ± 0.44*	6.79 ± 0.35**	0.0020
	Cer (d18:1/23:0)	7.01 ± 0.47	5.21 ± 0.32**	4.67 ± 0.25**	0.0005
	Cer (d18:1/24:0)	24.65 ± 1.57	15.48 ± 1.15***	14.29 ± 0.65***	<0.0001
	PC (36:2e)	18.44 ± 0.82	15.32 ± 0.80*	15.39 ± 0.94	0.0180

SM sphingomyelin, Cer ceramide, PC glycerophosphatidylcholine, TG triglyceride, LPC lysoglycerophosphatidylcholine, DG diglyceride
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