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Metabolomics analysis of serum lipids in patients with acne vulgaris
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Abstract: Objective To analyze and compare the differences in serum lipid metabolomics between patients with
moderate to severe acne and healthy controls to understand the characteristics of serum lipid metabolism in acne patients.
Methods Serum samples were collected from 30 patients with moderate to severe acne and 30 healthy controls matched for
age, gender and body mass index in the Department of Dermatology, the Affiliated Hospital of Southwest Medical University
from May 2019 to Apr. 2020. Serum lipid metabolomics was analyzed by liquid chromatography—tandem mass spectrometry.
Partial least squares discriminant analysis (PLS=DA) was used for multivariate statistical analysis of differentially expressed
lipid metabolites. The metabolic pathways with significant differences between the two groups were screened by Kyoto
Encyclopedia of Genes and Genomes (KEGG) database. Using Mann—Whitney U test to calculate differential metabolites.
Spearman correlation analysis was used to analyze the correlation between serum PC (18:2¢/20:2) concentration and acne
severity. Results The PLS-DA results showed that the composition of serum lipid metabolites in acne patients was
significantly separated from that in healthy controls. Of the top 30 lipid metabolites with the most significant differences, four
kinds of triglycerides (TG), two kinds of diglycerides (DG), six kinds of phosphatidylcholine (PC), one kind of MePC, two kinds
of sphingomyelin (SM), two kinds of phosphatidylinositol (PI), two kinds of ceramide (monohexosyl ceramide, Hex1Cer;
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dihexosyl ceramide, Hex2Cer), two cardiolipin (CL) were found to be increased in the acne group (P<0.05). The levels of one

kind of DG, two kinds of lysophosphatidyl ethanolamines (LPE), one kind of dimethylphosphatidyl ethanolamine (dMePE), one

kind of bismethyl phosphatidic acid (BisMePA), three kinds of phosphatidyl ethanolamine (PE) and one kind of ceramide were

found to be decreased in the acne group (P<0.05), and most of them belonged to phospholipid metabolites. Spearman

correlation analysis showed that serum PC (18:2¢/20:2) concentration was positively correlated with acne severity (r=0.456, P=

0.004). KEGG enrichment function analysis revealed that the differential lipid metabolites were primarily enriched in metabolic

pathways such as sphingolipid signaling pathway, cholesterol metabolism, insulin resistance, glycerophospholipid metabolism,

among which the sphingolipid signaling pathway may play an important role. Conclusion There are significant differences in

serum lipid metabolism between acne patients and healthy controls. Lipid metabolism disorders may be related to the

pathogenesis of acne, but it’s molecular mechanism still needs further experimental exploration.

Keywords: Acne vulgaris; lipid metabolism; lipidomics
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Table 1  Clinical data of patients with acne vulgaris and

healthy control
- TR AERE Ac-
it H Program 7 P

Healthy control ne vulgaris

AEHE1% AgelYear 25.400+2.644 20.650+3.110 -4.780 0.001
BMI/(kg-m™) 20.086+1.615 20.590+1.878 -0.886 0.375
PRI (F /L) Gen- 24/6 2317 0.754
der (male/female)

AST/(U-L™) 20.180+3.980 19.705+6.659 -1.262 0.207
ALT/(U-LY 20.800+9.793  15.658+10.485 -1.830 0.072
HOMA-IR 1.612+0.667  1.440+0.741 -0.925 0.355
INS/(uU-mL™) 7.853£2.983  6.792+3.331 -1.333 0.183
Glu/(mmol - L") 4.594+£0.385  4.707£0.296 -1.239 0.215
HDL/(mmol - L) 1.426+£0.267  1.431+£0.323 -0.345 0.730
LDL/(mmol - L") 2.299+0.361  2.162+0.603  -1.074 0.283
TG/(mmol - L) 0.954+£0.434  0.802+0.299 -1.153 0.249
TC/(mmol - L") 3.985+0.463  3.814+0.605 -1.294 0.196

GAGS 34y
GAGS score

1 BMIL A BT 45 50 ; AST. KA MR FL 200 ; ALT. TN &2 R 5% 2 ;
HOME-TR. [ & Z HE DU 445 INS. 23 IR )9 55 %5 Glu. 4% ; HDL. & %
JENRHE 1  LDL. R IR E 1 TG, =B Hh; TC. BIHEEE; GAGS. 4
BRI R G Note: BML Body mass index; AST. Aspartate amino-

transferase; ALT. Alanine aminotransferase; HOMA-IR. Homeostasis mod-

27.875+4.950

el assessment for insulin resistance; INS. Fasting insulin; Glu. Bloodglu-
cose; HDL. High density lipoprotein; LDL. Low density lipoprotein; TG.
Triglyceride; TC. Total cholesterol; GAGS. Global acne grading system.
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Retention of permutation

WAL FHE PS50 1 B, FTES 7 (1B)BE 45 43 (51 ; C. PLS-DA FH & FA A B 40K 35 s D. PLAS-DA FHES FHR B HuAG 36 . R2Y (cum) F1 Q2
(cum ) JEBERIEGUESHL, 53 501 F2 75 ARE) T i g 8 RS0 ] o000 88 o A 18 BH 28 AR R %80 : Q2 4 0.866 (cum ) \R2Y (cum) 7 0.984 5 B 8 1A B &
$0: Q2 (cum) 47 0.554 . R2Y (cum) 24 0.954, A b REI KT 0.5, 340 1, F IR BN 68 7 =, B A9 305 BE 388 . Note: A. Cationic model score
chart; B. Anionic model score chart; C. PLS-DA cationic model permutation test; D. Anion model permutation test; R2Y (cum) and Q2 (cum) are model vali-
dation parameters, which represent model interpretability and model predictability, respectively. The coefficient of cation model of samples was Q2 0.866
(cum) and R2Y 0.984 (cum). The cation model coefficients of the sample were 0.866 (cum) for Q2 and 0.984 for R2Y (cum). The anion model coefficients: Q2
(cum) is 0.554, R2Y (cum) is 0.954, and the above coefficients are greater than 0.5, close to 1, indicating that the model had high predictive ability and good
fitting degree.

1 PLS-DA 47 R H A BHE FHER B SR

PLS-DA analysis and permutation test of anion and cation models

Fig.1
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Table 2 Comparison of serum differential lipid metabolites

B B A H) Metabolite VIP_PLS-DA  FC(Acne/HC) P JIR AR ) Metabolite VIP_PLS-DA  FC(Acne/HC) P
BisMePA(18:2¢/18:2) 2.096 0.944 <0.001 || PC(18:0/16:0) 2.41 1.091 <0.001
Cer(m17:0/25:0+0) 3.050 0.923 <0.001 || PC(18:2¢/20:2) 2.524 1.102 <0.001
CL(24:0/18:0/20:4/18:2) 2.388 1.044 <0.001 || PC(20:1/20:4) 2.624 1.098 <0.001
CL(24:0/18:0/20:4/20:4) 3.544 1.067 <0.001 || PC(6:0/22:6) 2.936 1.136 <0.001
DG(10:0/11:2) 4.102 1.338 <0.001 || PE(14:1e/22:6) 2.534 0.927 <0.001
DG(18:1/22:6) 3.391 0.695 <0.001 || PE(17:0/22:6) 2.999 0.896 <0.001
DG(9:0/11:2) 4.372 1.368 <0.001 || PE(17:1/20:4) 2.876 0.923 <0.001
dMePE(16:1¢/16:0) 2.254 0.960 <0.001 || PI(16:2¢/19:0) 2.691 1.088 0.004
Hex1Cer(t18:0/23:4) 2.012 1.069 <0.001 || PI(18:1e/17:0) 2.132 1.052 0.009
Hex2Cer(d14:0/22:6) 2.089 1.041 0.001 || SM(d18:1/22:0) 2.149 1.063 <0.001
LPE(16:1¢) 1.704 0.974 0.008 || SM(d20:1/23:4) 2.388 1.089 <0.001
LPE(18:2¢) 2.191 0.961 0.002 || TG(15:0/6:0/12:1) 2.31 1.125 <0.001
MePC(20:4¢/23:1) 2.508 1.109 <0.001 || TG(4:0/6:0/10:1) 7.262 7.581 <0.001
PC(12:0e/18:1) 2.393 1.115 <0.001 || TG(4:0/9:0/10:1) 2.954 1.171 <0.001
PC(16:1/18:2) 2.099 1.073 <0.001 || TG(6:0/6:0/10:4) 7.309 5.474 <0.001

T: BisMePA. —HIJEBRARER ; Cer. MHZEMERE ; CL..OBENR; DG. H il M ; dMePE. —HUEEBEARIE L B ; Hex 1 Cer. B MHMZMERL ; Hex2Cer. 0
i 28 2 ; LPE. IRBRAR s MePC. T IEALBERRTENAGL ; PC. BEARIEARGR PE. BEARTE LB ; PL BEARIEILES ; SM. $WRAR s TG. —BEH . Note: BisMe-
PA. Bismethyl phosphatidic acid; Cer.Ceramide; CL. Cardiolipin; DG. Diacylglycerol; dMePE. Dimethylphosphatidylethanolamine; Hex1Cer. Monohexosyl
ceramide; Hex2Cer. Dihexosyl ceramide; LPE. Cephalin; MePC. Methylated phosphatidylcholine; PC. Phosphatidylcholine; PE. Phosphatidyl ethanolamine;

PL. Phosphatidylinositol; SM. Sphingomyelin; TG. Triacylglycerol.

TE: AR B 4 A P, PR/ NESE 22 Dl A (B35 B, — B PAE/N T 0.05 A% I RED
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N85 sh kK RERTfE Lipid and atherosclerosis

FIH 9% Leishmaniasis |

IV PR IR A DI 92 2% Kaposi sarcoma—associated herpesvirus infection |-
Ji 5 ZHEHT Insulin resistance
WL BE AR L WLBEAY & 4 W5 I Glycosylphosphatidylinositol (GPT)—anchor biosynthesis
MBS L Glycerophospholipid metabolism
&5 T A6 IR Fat digestion and absorption
JeaiE TP A BB AR5 Choline metabolism in cancer
HH [ B Cholesterol metabolism
A g —HAb Autophagy—other -

A WE-sh) Autophagy—animal |-

Mg 15 40 PRl F-{7 53 % Adipocytokine signaling pathway
B PRIpIIE ARE T AGE-RAGE {5 5@
AGE-RAGE signaling pathway in diabetic complications
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P{H P value

P{H P value

0.025

0.02

0.015

0.01

0.005
-0

%0 H Number
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[ )
@3

B3 & AT YA bR KEGG 3 1 5 <0l

B 20 3 5 38R PR BTG s S A, DA & A 328 3% L AR I 8 H i £ . Note: The abscissa is the enrichment significance P value; the

smaller the P value, the more statistically significant it is, and the P value of less than 0.05 is considered as a significant enrichment term; Ordinate is KEGG

pathway; The color of bubbles from red to purple indicates that the P value decreases in turn. The larger the bubble, the greater the number of metabolites en-

riched to the pathway.

B2 ByERE SRR BRERUAY KECC BRI A

Fig. 2 KEGG enrichment analysis bubble map in acne patients and healthy controls
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