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Differences in seminal plasma metabolites analyzed by untargeted metabolomics in
different types of male infertility
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Abstract Objective To analyze the differential metabolites in the seminal plasma of different types of male infertility based
on untargeted metabolomics and explore new biomarkers. Methods Seminal plasma samples were collected from 85 men,and
divided into oligospermia (n = 20),azoospermia (n = 20), asthenozoospermia (n = 10),high sperm DNA fragmentation index (n =
15),and healthy control (n = 20) groups. Seminal plasma metabolites were detected using liquid chromatography-mass spectrometry (L.C-
MS). Differential metabolites were identified after data processing and statistical analyses. Kyoto Encyclopedia of Genes and Genomes
(KEGG) enrichment analysis was used to identify key metabolic pathways. Area under the curve (AUC) was used to evaluate the diag-
nostic efficacy of differential metabolites. Results We identified 1 431 differential metabolites. KEGG enrichment analysis showed that
differential metabolites mainly participated in pathways,such as amino acid biosynthesis, protein digestion and absorption, and nucleotide
metabolism. The AUC of the top 10 upregulated and downregulated metabolites in each group were > 0.7, indicating good diagnostic effi-
cacy. Conclusion Untargeted metabolomics of seminal plasma can detect differential metabolites between different types of male infer-
tility and healthy men, providing new ideas for exploring biomarkers and metabolomics-related mechanisms of male infertility.
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Tab.1 Comparison of clinical characteristics of participants between the five groups

Group n Age (year) BMI (kg/m®) Abstinence days (d) Semen volume (mL)
Oligospermia 20 32.50 £ 6.52 24.65 £ 5.33 4.55 £ 3.66 471 +1.99
Azoospermia 20 31.60 £5.72 26.01 £4.71 495 +3.53 3.78 £ 1.95
Asthenozoospermia 20 29.70 £ 5.19 25.48 £6.21 5.30+3.44 4.15+2.01
High sperm DFI 15 34.67 £4.62 26.29 +5.82 453 +4.02 435+ 1.70
Healthy control 20 30.65 +5.20 24.37 £ 6.03 5.25+2.51 419+ 1.44
F 1.64 0.41 0.54 0.68
P 0.17 0.20 0.29 0.39

BMI, body mass index; DFI, DNA fragmentation index.
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Fig.1 Compound classification and proportion of seminal plasma samples
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A, hierarchical clustering analysis heatmap of differential metabolites; B, hierarchical clustering boxplot of the top 10 differential metabolites. Group A,

oligospermia group;group B,azoospermia group;group C,asthenozoospermia group;group D, high sperm DNA fragmentation index group;group E,

healthy control group.
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Fig.2 Screening of differential metabolites in seminal plasma samples
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KEGG classification
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Fig.3 KEGG enrichment analysis of seminal plasma samples
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