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Supplementary Figure S1: 'H NMR spectra (600 MHz) of liver aqueous extracts of
Chow and High Fat + 0.25% Chol. diets at 16 weeks of age. For identification of the

peak numbers, refer to codes in Table 1.
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Supplementary Figure S2: 'H NMR spectra (600 MHz) of liver lipidic extract. For

identification of the peak numbers, refer to codes in Table 1.
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Supplementary Figure S3: Results of the two PCA models fit either at 16-weeks time
point (A) and 32-weeks time point (B) using data derived from concentrations of

metabolites identified in both lipophilic and hydrophilic liver extracts.
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Total Cholesterol: TC; Free Cholesterol: FC; Esterified Cholesterol: EC; Triglycerides
Monoglycerides : MG; Total Phospholipids : TP; Phosphatidylethanolamine: PE; Phosphatidylcholine: PC;
Phosphatidylinositol : PI; Phosphatidylserine : PS; Lysophosphatidylcholine : LPC; Sphyngomyelin : SPHM;
Plasmalogen : PLAS; omega-3 : w-3; Arachidonic acid + Eicosapentaenoic acid: ARA+EPA; Oleic acid : OLEIC;
Docohexanoic Acid: DHA; Linoleic acid: LINOLEIC; Polyunsaturated Fatty Acyls: PUFA; Monounsaturated Fatty
Acyls: MUFA; PUFA/MUFA ratio: PUFA/MUFA; Phosphatidylcholine/Phosphatidyletanolamine ratio: PC/PE;
Glucose-6-Phophate:  G-6-P; Glucose-1-Phosphate (Glycogen): G-1-P; UDPG: UDPG; Pyruvate: Pyr; 3-
hydroxybutyrate: 3-OH-but; Lactate: LAC; Fumarate: FUM; Free Glycerol: Free Gly; NADH/NADP/NADPH:
NADH/NADP/NADPH; ATP/ADP/AMP: ATP/ADP/AMP; UTP/UDP/UMP: UTP/UDP/UMP; Uracil: Uracil;
Carnitine: CAR; Cholines: CHOL; Acetates: ACET; Ascorbic acid: ASC; Leucine: LEU; Valine: VAL; Alanine:
ALA; Isoleucine: ILEU; Lysine: LYS; Glutamine: GLN; Glutamate: GLU; Methionine: MET; Phenylalanine: PHE;
Threonine: THR; Tyrosine: TYR; Histidine: HIS; Taurine: TAU; Glutathione (oxidized): GSSG;Creatine: CRE;
Creatinine: CREAT.

: TG; Diglycerides: DG;




Supporting Table S1: Absolute individual concentrations of metabolites identified in both aqueous and lipophilic extracts. Data comparison between high-fat

and high-fat high-cholesterol diets with respect to chow diet used the Mann-Whitney U test (p<0.05). Data is expressed as mean + SEM.

10 weeks age 16 weeks age 32 weeks age
HF+0.25 Chol HF+0.25 Chol
Chow Diet Chow Diet HF Diet Diet Chow Diet HF Diet Diet
Lipid-soluble (umol/ g liver)
Total Cholesterol 17.80 + 3.11 14.09 £ 1.56 17.44 £+ 1.60 74.40 £ 15.96* 17.02 £ 0.65 14.15 £ 224 120.18 + 8.13%*
Free Cholesterol 1.72 + 0.22 542 £ 071 545 £ 0.70 6.58 £ 1.30 9.05 £ 1.14 9.05 £ 124 10.17 £ 1.59
Esterified Cholesterol 4.58 + 0.98 390 £ 051 7.52 + 1.51 61.03 + 13.46* 7.66 = 0.70 588 £ 0.99 91.78 £ 9.19%
Triglycerides 13.60 + 1.37 20.14 = 3.71 78.15 £ 28.14* 133.02 £ 38.23* 11642 + 23.89 12841 = 19.09 332.46 + 75.74*
Diglycerides 5.42 + 0.56 509 £ 071 571 £ 092 539 £ 0.93 8.84 + 0.67 4.88 = 0.48* 2621 + 14.11*
Monoglycerides 0.35 + 0.11 0.68 £ 022 043 £ 0.04 0.37 £ 0.09 044 £ 0.10 035 £ 0.06 9.25 £ 8.86
Total Phospholipids 50.05 + 7.20 48.36 + 5.33 39.24 + 4.99 28.34 + 4.78 3694 £ 220 31.54 £ 6.14 38.51 £ 2.49
Phosphatidylethanolamine 19.54 + 2.73 19.25 + 196 17.45 £+ 1.68 13.56 + 2.13 1749 + 0.85 1438 + 267 1846 + 1.04
Phosphatidylcholine 37.62 + 5.69 36.17 £ 4.55 29.17 £ 4.13 21.44 + 4.11 26.67 + 1.73 2458 + 443 3243 + 1.85
Phophatidylinositol 4.65 + 0.77 3.83 £ 039 392 + 049 291 £ 0.54 3.18 £ 0.30 337 £ 0.55 5.06 £ 0.63
Phosphatidylserine 0.16 = 0.03 0.85 £ 0.11 092 £ 0.15 0.69 £ 0.12 1.66 = 0.17 1.56 £+ 0.23 1.10 £ 0.25
Lysophophsatidylcholine 0.81 + 0.12 201 + 126 0.76 + 0.06 0.79 + 0.07 1.32 + 0.46 0.80 + 0.19 141 + 0.22
Sphyngomyeline 2.11 £ 0.34 1.97 £ 028 1.68 £ 0.30 149 £ 0.31 1.68 £ 0.13 148 £ 0.29 2.53 £ 0.20%
Plasmalogen 1.13 + 0.22 0.75 £ 0.09 0.65 = 0.08 0.65 £ 0.12 0.86 £ 0.06 0.64 = 0.12 1.11 £ 0.04*
PUFA/MUFA 0.38 £ 0.01 034 = 0.02 0.26 = 0.04 0.15 £ 0.01* 045 + 0.06 0.30 £ 0.05 021 £ 0.01*
PC/PE 193 £ 0.08 1.87 £ 0.09 1.65 £ 0.07 1.56 £ 0.05 1.52 £ 0.04 1.73 £ 0.06 1.74 £ 0.06
Lipid-soluble (% mol)
®3 783 £ 0.20 592 + 035 587 + 046 577 = 0.19 499 £ 0.59 3.83 £ 0.58 399 + 0.37
ARA+EPA 1437 =+ 036 17.72 £ 137 9.78 £ 1.97* 6.09 £ 0.98% 9.16 £ 2.07 7.06 £ 1.39 324 £ 0.37*
Oleic 24.84 + 0.34 2526 + 1.87 3248 £ 2.69 40.41 + 0.89* 3234 + 238 36.87 =+ 1.52 4690 + 0.33*
DHA 547 =+ 0.40 378 £ 025 4.10 + 0.36 225 £ 0.12%* 2.86 £ 0.47 240 £ 0.45 1.64 £ 0.11%*
Linoleic 18.55 = 1.00 1696 + 0.82 19.23 + 1.26 17.11 £ 0.47 2587 + 1.74 1494 + 0.71* 1341 £ 0.65*
PUFA 6432 + 140 49.80 + 3.84 39.23 + 5.50 2291 + 1.44%¥ 3253 £ 431 2284 + 396 1621 + 1.10%
MUFA 84.78 + 0.77 7273 + 338 7543 + 2.36 76.79 £ 0.72 7273 £ 338 7543 £ 2.36*% 76.79 £ 0.72
Water-soluble (umol/ g liver)
Glucose-6-Phophate 19.34 + 2.79 1845 + 344 887 + 3.85 3.10 £ 0.47* 2,67 £ 098 1229 + 142* 918 + 324
Glucose-1-Phosphate (Glycogen) 40.63 = 10.31 50.56 + 10.27 19.70 + 11.49 2.39 + 0.56* 0.57 £ 0.14 2582 + 3.72* 441 £ 1.65
UDPG 0.17 £ 0.05 0.41 £ 0.05 0.21 £ 0.05%* 0.22 £ 0.04 0.20 £ 0.10 0.16 £ 0.08 0.22 £ 0.02
Pyruvate 0.53 + 0.29 0.56 £ 0.08 0.31 £ 0.06* 042 + 0.13 0.25 + 0.08 038 + 0.17 021 + 0.05
3-hidroxybutyrate 0.21 = 0.02 0.18 £ 0.03 0.24 = 0.03 023 + 0.04 0.39 = 0.12 024 £ 0.05 0.30 £ 0.04



10 weeks age

16 weeks age

32 weeks age

HF+0.25 Chol

HF+0.25 Chol

Chow Diet Chow Diet HF Diet Diet Chow Diet HF Diet Diet
Water-soluble (umol/ g liver)

Lactate 7.26 = 0.63 698 + 1.06 3.86 + 0.90 3.00 £ 0.09* 3.51 = 0.64 442 + 0.89 5.54 £ 1.20
Fumarate 0.14 £ 0.03 0.09 £ 0.02 0.09 £ 0.01 0.10 + 0.02 0.11 + 0.01 0.06 £ 0.00* 0.14 £ 0.02
Free Glycerol 13.25 £ 2.60 1427 + 3.01 6.61 = 3.12 1.53 + 0.25* 2.36 + 0.29 799 £ 0.84* 549 £ 240
NADH/NADP/NADPH 0.45 = 0.08 044 £ 0.06 044 < 0.05 0.32 + 0.06 042 + 0.04 0.33 + 0.07 0.39 + 0.03
ATP/ADP/AMP 122 = 0.18 1.15 = 0.17 148 £ 0.16 1.04 £ 0.15 1.28 + 0.15 1.03 = 0.15 1.28 £ 0.12
UTP/UDP/UMP 0.50 = 0.07 034 £ 0.05 042 £ 0.04 0.32 + 0.05 0.51 + 0.05 040 + 0.07 0.40 £ 0.06
Uracil 0.13 + 0.04 0.07 £ 0.01 0.12 £ 0.02 0.05 + 0.01 0.08 + 0.03 0.07 £ 0.01 0.09 £ 0.03
Carnitine 2.37 £ 0.55 238 £ 032 090 £ 0.44 0.32 £ 0.12%* 0.51 = 0.05 1.06 + 0.34 043 + 0.02
Cholines 0.31 = 0.04 024 £ 0.04 043 £ 0.06 0.32 + 0.08 0.46 + 0.09 027 + 0.04 0.34 + 0.04
Acetates 1.27 £ 0.10 1.88 £ 039 1.77 £ 0.39 1.77 £ 0.34 1.92 + 0.29 1.79 £ 0.19 1.47 £ 0.07
Ascorbicacid 142 = 0.33 254 £ 036 1.54 £ 0.21% 1.56 + 0.38 149 £ 0.54 1.17 £ 0.38 1.15 £ 0.13
Leucine 0.59 = 0.08 036 £ 0.05 0.56 £ 0.05 0.48 + 0.03 0.70 + 0.06 0.50 = 0.06 1.04 £ 0.15
Valine 0.52 + 0.06 035 £ 0.03 045 £ 0.05 0.43 + 0.03 0.59 + 0.07 041 + 0.04 0.89 + 0.15
Alanine 499 = 0.89 338 £ 0.29  3.19 £ 0.69 244 + 0.31 3.15 £ 0.20 298 £ 0.47 3.70 £ 0.26
Isoleucine 0.25 + 0.03 0.16 £ 0.02 023 £ 0.02 0.16 + 0.01 0.29 + 0.03 0.20 £ 0.02 0.34 + 0.06
Lysine 0.89 + 0.08 0.59 £ 0.04 0.76 £ 0.09 0.61 + 0.04 1.01 + 0.11 0.67 £ 0.08 126 £ 0.14
Glutamine 1.64 =+ 0.14 2.16 £ 035 1.62 £ 0.33 1.30 + 0.18 1.37 £ 0.25 1.30 £ 0.24 2.11 £ 0.24
Glutamate 1.56 = 0.40 0.75 £ 0.05 0.74 £ 0.09 0.98 + 0.23 0.93 + 0.05 0.68 = 0.09 1.27 £ 0.04%*
Methionine 0.93 + 0.14 041 £ 0.08 045 £ 0.05 0.33 + 0.05 0.75 + 0.12 0.30 £ 0.03* 0.57 £ 0.05
Phenylalanine 0.23 + 0.03 0.11 £ 0.02 021 + 0.02* 0.15 + 0.02 0.27 + 0.04 0.19 £ 0.03 0.39 + 0.06
Threonine 0.76 £ 0.10 0.69 =+ 0.10 0.70 £ 0.07 0.52 + 0.07 0.69 + 0.01 0.56 £ 0.06 0.78 £ 0.06
Tyrosine 0.23 + 0.03 0.12 + 0.02 0.18 £ 0.02 0.14 + 0.02 024 + 0.02 0.16 £ 0.02 0.32 £ 0.04
Histidine 0.24 + 0.03 022 £ 0.03 0.18 £ 0.03 0.14 + 0.02 0.18 + 0.02 0.14 £ 0.01 0.26 + 0.04
Taurine 27.46 = 3.17 2498 + 2.66 1938 + 248 13.46 + 2.35% 1454 +£ 230 1232 + 2.15 15.00 £ 1.65
Glutathione (oxidized) 2.39 + 0.42 3.03 £ 029 1.87 £ 043 1.20 + 0.20* 1.24 + 0.14 1.56 =+ 0.39 1.56 + 0.08
Creatine 0.87 £ 0.42 025 £ 0.03 0.31 £ 0.05 0.28 + 0.04 0.39 + 0.03 0.26 £ 0.03 0.46 + 0.04
Creatinine 0.14 £ 0.02 0.05 £ 0.01 0.09 £ 0.01 0.06 + 0.01 0.11 + 0.02 0.08 £ 0.01 0.14 £ 0.02



