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ABSTRACT Objective To observe the changes of plasma metabolites in SD rats during spring,
summer, autumn and winter using high performance liquid chromatography-mass spectrometry (HPLC/
MS), and to explore the physical basis responsible for seasonal variations. Methods Ten rats (male,
SD) of each group were fed for 7 days under the circumstance in accordance with the corresponding sea-
son before the Spring Equinox (Chunfen), the Summer Solstice( Xiazhi) , the Autumnal Equinox ( Qiufen)
and the Winter Solstice (Dongzhi). Blood was collected at 12:00 on the exact day of the four solar terms
and the plasma metabolites were detected by HPLC/MS. The data was analyzed by principal component a-
nalysis (PCA ) and partial least squares-discriminant analysis (PLS-DA), metabonomics data and spec-
trum in each group were compared. The metabolites which affect the differences of four groups were ex-
plored, and the potential biomarkers for seasonal variations were inferred. Results  With the variations
of spring, summer, autumn and winter, significant changes in metabolic spectrum were found between
the rats of each group. In the pairwise comparisons of four seasons, dimethyl fumarate, testosterone,
homocysteine and ceramide showed obvious differences in expression. Moreover, dimethyl fumarate and
testosterone showed the tendency of rising in spring and summer, falling in autumn and winter. While ce-
ramide and homocysteine showed the opposite tendency of falling in spring and summer, rising in autumn
and winter. Conclusions Seasonal variations of plasma metabolites were related to amino acid metabo-
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lism and the hormone regulation level. Dimethyl fumarate, testosterone, homocysteine and ceramide

may be the potential biomarkers for the variations of different seasons.
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