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Current status and progress of male seminal plasma metabolomics research
WU Ya-Ru, ZHANG Jie*

(State Key Laboratory of Molecular Vaccinology and Molecular Diagnostics,
School of Public Health, Xiamen University, Xiamen 361102, China)

Abstract: Male sperm quality decline is a major public health problem worldwide. However, accurate diagnosis of
the associated diseases is still challenging, and the pathogenesis remains unclear. Seminal plasma is an ideal sample
for male reproduction research, and seminal plasma metabolomics has promising applications in investigating
potential biomarkers and molecular mechanisms of male reproduction. In this article, we review typical semen
metabolomics studies from 2011 to 2022, and introduce the technical characteristics and application status of
nuclear magnetic resonance, gas chromatography-mass spectrometry, liquid chromatography-mass spectrometry,
and Raman spectroscopy. Additionally, we summarize the alterations in seminal plasma metabolism attributed to
male reproductive disorders and environmental exposures from multiple perspectives, including seminal plasma
metabolomic methods, seminal plasma metabolic markers and their involved metabolic pathways, which mainly
include energy metabolism, lipid metabolism, amino acid metabolism and steroid metabolism. Finally, we analyze
the research difficulties of semen metabolomics in the field of male reproduction and propose future development
trends.
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