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Analysis on dynamic variations of plasma metabolites of
CUM S-induced depression rats by GC-M S metabolomics

WANG Cui', JIA Xue-yang', HOU Lu-wen, QIN Xue-mei*?, LI Jian-guo® >

(1. Modern Research Center for Traditional Chinese Medicine, 2. Key Laboratory of Chemical Biology and Molecular
Engineering of Ministry of Education, 3. Institutes of Biomedical Sciences, Shanxi University, Taiyuan 030006, China)

Abstract: To compare static and dynamic metabolomics data analysis of CUMS (chronic unpredictable
mild stress)-induced depression, GC-MS spectrometry was conducted on the plasma metabolome. S-Plot and
ANOVA (analysis of variance)-simultaneous component analysis (ASCA) were respectively applied to static
and dynamic analysis of metabolomics data.  Static metabolomics data analysis revealed three typical plasma
metabolites including propionic acid, D-allose, and 9,12,15-octadecatrienoic acid, while dynamic metabolomics
data analysis found seven typical metabolites including propionic acid, D-allose, My-inositol, methylamine, etc.
The abundances of typical metabolites observed by dynamic metabolomics data analysis were consistent with
the variation trends of body weight and sugar water preference rate of CUMS rats. In conclusion, dynamic
metabolomics analysis revealed more typical plasma metabolites, which have the potential to explain variations
of body weight and behavior parameter of CUM S-induced depression rats.  Combination of static and dynamic
metabolomics data analysis may provide a strong support to the pathological study of complex diseases.
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Figure 1 Dynamic variations of body weight (a) and sugar preference rate (b) of rats under CUMS (chronic unpredictable mild
stress) model replication, and abundance of plasma neurotransmitters (c—f) and open-field test results at the 28 d of CUMS model

replication.

of CUMS model replication

Body weight was weighed at 9 am. of each time point.
formula: SPT = sucrose consumption / (sucrose consumption + water consumption).

SPT represents sugar water preference rate, calculated with
Open field tests were performed on the 28" day
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Table 2 Typica plasma metabolites of rats with successful
model replication of CUMS. "VIP: Variable importance for the
projection. Metabolites with VIP >1 in the OPLS-DA model
and P < 0.05 in the independent samples t-test were considered to
be typical metabolites contributing to the separation of the study
groups

Retention
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17.79 Threonine 73,117, 130 43.40 Myo-inositol 73,147, 217, 305

18.25 Glycine 73,174, 248 46.87 Stearic acid 73,117, 341

19.39 2,3-Dihydroxyl butyric acid 73,117, 147, 292 49.96 Ethane 73, 290
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Figure2 PCA scatter plot of plasma metabolites of rats under CUM S model replication (a), and OPLS-DA scores plot (b) and S-plot (¢)
of rats at the 28™ day of CUMS mode! replication. PCA scatter plot is consisted of total plasma metabolites from 5 time points (0, 7, 14,

21, and 28 d) of CUMS model replication.
Control groups on the 28" day of CUMS model replication

OPLS-DA and S-Plot were constructed based on the total plasma metabolites of CUMS and
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Table3 Typical plasma metabolites of rats under CUMS model
replication inferred from ASCA analysis. *SPE: Specia purpose
entity. SPE was used to test the fitness of a model for the

metabolite
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Figure3 Leverage/SPE scatter plots of the ASCA variables submodels.  The metabolomics dataset from all five time points of CUMS

model replication were introduced to MetaboAnalyst web portal (www.metaboanalyst.ca) to construct these scatter plots.

ANOVA

(analysis of variance)-simultaneous component analysis (ASCA) was applied to split the original dataset into subsets describing the
variations of phenotypes, the variations of time, and their interactions. Leverage was employed to evaluate the importance of a metabolite
to the model, and SPE (special purpose entity) was used to test the fitness of a model for the metabolite. Variables with high Leverage

value and low SPE value were considered to have significant contributions to the model
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Figure4 Dynamic variations of typical plasma metabolites of rats under CUMS replication. Relative abundances of typical metabolites
were represented by their relative peak area.  Student t-test was performed to infer the inter-group difference.  Differences supported by

statistic test with ‘P <0.05, "P<0.01, ~""P < 0.001 were shown
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