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[ Abstract] Objective To search for the potential plasma biomarkers for patients with psoriasis vulgaris by
metabonomics technology based on nuclear magnetic resonance ' H spectroscopy (! HNMR), and to explore the related
metabolic pathway. Methods !'HNMR technique was applied to examine the plasma samples from 10 patients with
psoriasis vulgaris and 12 healthy volunteers. The data were analyzed for pattern recognition using principal component
analysis (PCA) and orthogonal partial least squares discriminant analysis (OPLS-DA). The differential metabolites in
plasma between patients psoriasis vulgaris and healthy volunteers were analyzed, and the metabolic pathways were
constructed according to the changes of the differential metabolites. Results Pattern recognition analysis had a
satisfactory discriminating and predicting performance. Compared with healthy volunteers, the levels of very low density
lipoprotein (VLDL), low density lipoprotein (LDL), lipids, leucine, isoleucine, valine, g-hydroxybutyrate, lactate,
alanine, arginine, N-acetylglycoproteins, acetoacetate, glutamate, pyruvate, glutamine, citrate, creatine, creatinine,

glucose, aspartate and phenylalanine in plasma of patients with psoriasis vulgaris were greatly increased. Conclusion Our
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results suggest that patients with psoriasis vulgaris have disorders of lipid metabolism, glucose metabolism and amino

acid metabolism, accompanied by inflammation and functional damage to the liver and kidney, which may improve our

understanding of the pathogenesis of psoriasis vulgaris.

[Key words ] metabolomics; psoriasis; biomolecular nuclear magnetic resonance; biological markers; metabolic

pathway
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Fig1 Plasma ' HNMR spectrum of healthy group and psoriasis vulgaris group
A: Healthy group; B: Psoriasis vulgaris group. 1: VLDL/LDL CH3; 2: Leucine/isoleucine; 3: Valine; 4. g-Hydroxybutyrate; 5: VLDL/LDL
(CH2)p,; 6: Lactate; 7: Alanine; 8: Lipid CH,CH>C=0; 9: Arginine/lipid CH,CH,C=C; 10: Lipid CH>C=C; 11: N-acetyl glycoprotein;

12: Glutamate; 13: Glutamine; 14: Acetoacetate/lipid CH,C=0; 15;

Pyruvate; 16: Ca-EDTA (co-shifting signal); 17. Citrate; 18. Mg-

EDTA; 19: Lipid C=CCH;C=Cj; 20: Aspartate; 21: Creatine; 22; Creatinine; 23; Acetate Ca-EDTA; 24:. EDTA; 25: Acetate Mg-EDTA;

26 Glucose; 27: Phenylalanine. 'HNMR: Nuclear magnetic resonance !H spectroscopy; VLDL: Very low-density lipoprotein; LDL: Low-

density lipoprotein; EDTA: Ethylene diamine tetraacetic acid
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Fig 2 PCA (left) and OPLS-DA (right) score plot

PCA: Principal component analysis; OPLS-DA: Orthogonal partial least squares discriminant analysis
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OPLS-DA: Orthogonal partial least squares discriminant analysis
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Tab 1 The differential metabolites in psoriasis vulgaris group and healthy group

No. Metabolite Chemical shift (X1076) Trend
1 Isoleucine 0.94 (0, 1.02 (d), 1.46 (m) A
2 Leucine 0.94 (O, 1.70 (m) A
3 Valine 0.98 (d), 1.06 () A
4 S-Hydroxybutyrate 1.22 (d), 2.35 (m), 2.43 (m), 4.19 (m) A
5 VLDL/LDL 1. 26 (br), 0.90 (br) A
6 Lactate 1.34 (d), 4.15 (@) A
7 Alanine 1. 50 (d) A
8 Arginine 1.75 (m), 1. 87 (m) A
9 N-acetyl glycoprotein 2.07 () A

10 Acetoacetate 2.27 (s) A

11 Glutamate 2.11 (m), 2.31 (m) A

12 Pyruvate 2.39 (s) A

13 Glutamine 2.47 (m), 2.15 (m) A

14 Citrate 2.55 (d)» 2. 67 (D 4

15 Creatine 3.03 (s) A

16 Creatinine 3.07 (s) A

17 Glucose 3.43 (m), 3.47 (m), 3.51 (m), 3.87 (m) A

18 Aspartate 2.83 (dd), 3.91 (dd) A

19 Phenylalanine 3.99 (dd) A

20 Lipids 1.58 (br), 1. 70 (br), 2.03 (br), 2.75 (br) A

VLDL: Very low-density lipoprotein; LDL: Low-density lipoprotein; t: Triplet; d: Doublet; m: Multiplet; br: Broad; q: Quartet; s:

Singlet; dd: Doublet of doublets. 4 indicates increase compared to healthy group

Metabolites in the box represent increase compared to controls. VLDL: Very low-density lipoprotein; LLDL: Low-density lipoprotein; CoA:

Coenzyme A

Glucose

[Alanine | «—— [Pyruvate | «———»[Lactate | Fatty acids
Phenylalanine,
isole_ucma > Acetyl COA ———— [ Acetoacetate | «—— | f-Hydroxybutyrate|
eucine
Oxal@cetlc
acid
Phenylalanine Fumaric acid
Succinic acid a.-Ketoglutaric acidO—»l Glutamate |<—|Argiuine|
\ Glycine | Methionine
Succinyl CoA Creatine
isoleucine, Creatinine
valine

VLDL, LDL, lipids, etc |

B4 =REREHREHERE
Fig 4 The metabolic pathways of differential metabolites
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