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Metabolomics analysis of serum in mice infected with Echinococcus granulosus
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Objective To investigate the differences in serum metabolites between cystic echinococcosis (CE) mice in-
fected with Echinococcus granulosus (Eg) and healthy mice,which provided a basis for the early diagnosis and pathogene-
sis of CE. Methods The CE mice model was established by portal vein injection of protoscoleces. Serum samples from
CE mice and healthy mice were detected by liquid chromatography-mass spectrometry (LLC-MS). Unsupervised principal
component analyses (PCA), partial least squares-discriminant analysis (PLS-DA), orthogonal partial least squares dis-
criminant analysis (OPLS-DA) and student’s t test were used to screen out the differential metabolites,and hierarchical
clustering and metabolic pathway enrichment analysis were performed. Results 198 serum metabolites between two
groups were obtained by PLS-DA and OPLS-DA analysis,88 metabolites were significantly up-regulated and 110 metabo-
lites were significantly down-regulated. Compared with the control group. the contents of coenzyme QS8, phospholipid
acid, epinephrine, choline,5-amino-antagonic oxalic acid, L-isoleucine, L.-valine, creatine and y-aminobutyric acid in serum
of CE mice were increased. The contents of L-arginine, D-glyceric acid, cholinophosphate, glutathione, prostaglandin,
arachidonic acid and lysophosphatidylcholine were decreased,and the difference was statistically significant (P <C0. 01).
The area under receiver operating characteristic (ROC) curve of choline (AUC=1,P <0. 01) ,creatine (AUC=0. 97,P <<
0.01),L-valine (AUC=0. 902, P<C0. 01) ,lysophosphatidylcholine (AUC=0. 899,P<C0. 01) and arachidonic acid (AUC
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=0.838,P<C0.01) was greater than 0. 75,and they were selected as candidate biomarkers with diagnostic performance.

Differential metabolites enriched arginine and proline metabolism, lipid metabolism regulation, aldosterone synthesis and

secretion metabolic pathways.  Conclusion

Metabolomics provides a reference for the diagnosis and screening of CE

with high sensitivity and specificity. The serum differential metabolites during the early host infection of Eg are closely

related to amino acid metabolism and lipid metabolism pathway. The valuable serum biomarkers of early CE infection still

need to be further verified and studied.
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The blue scatter points represent the CE model group,and the red re-
presents the healthy control sample.

Fig.2 PCA diagram of CE group and control group

3 PLS-DA &#f

ST AR ) RS 5 R A A 2 R OG R
R A 3 AN U 3 % 43 51 PLS-DA A5 A
o S BB S 2 B E . Xl R BER (R2XD N
0.654,Y i 2R MR R (R2Y) N 0. 993, PLS-DA ##
2RI K 0. 968, R2Y 5 BRI R P b 42
1, R AR B ol CE 415 X% B4 43 5, AR
AR B 2 5 (K )

PLS-DA
20000
A
A A
10000 A
< A
) 0
S
o “ia
AA
-10000
—20000
-20000 20000
PC1(41.9%)
mCE AN

3 MRMEREY PLS-DA 747
Fig. 3 PLS-DA diagram of CE group and control group
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1 V¥ 1ML A U AL 6.73 <<0. 01 0.77 v 88. 89 81. 82 89. 90
2 L4 & R 4.36 <0.01 1. 30 A 77.78 90. 91 90. 90
3 HLiR 3.71 <0.01 1.35 A 100. 00 81.82 97.00
4 L-R 5t AW 3.47 <20. 05 1.38 A 66. 67 81. 82 77. 80
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Ty R S AT A R AU A =

Notes: v indicates that the content of metabolites decreases; * indicates that the content of metabolites increased.
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Fig. 6 Screening of serum differential metabolites in mice
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Fig. 8 Bubble diagram of metabolic pathway enrichment
of differential metabolites
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