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Plasma Metabolomics Study of Effect of Xuefu Zhuyu Decotion on Rats Suffering
Traumatic Brain Injury Based on Gas Chromatography — Mass Spectrometry

FAN Fan, ZHANG Zhi-min, LU Hong-mei"
(College of Chemistry and Chemical Engineering, Central South University, Changsha 410083, China)

Abstract: This study aimed at the investigation of effect of Xuefu Zhuyu decotion ( XFZY ) on rats
with traumatic brain injury (TBI) in plasma metabolomics. The plasma samples from the treatment
group, the model group as well as the sham group were analyzed by gas chromatography — mass spec-
trometry ( GC — MS). Forty-three important metabolites were qualitatively and quantitatively analyzed.
t-test was employed for the model group and the sham group, and 13 metabolites were found with sig-
nificant differences. Orthogonal partial least squares — discriminant analysis ( OPLS — DA) was per-
formed on the model group and the sham group. The obvious classification tendency was observed be-
tween the two groups. Integrating the variable importance in projection ( VIP) and the results of
T-test, lactic acid, histidine, palmitic acid, tryptophan, linoleic acid, oleic acid, and stearic
acid were selected as biomarkers. The treatment group was gavaged with XFZY, and seven biomark-
ers were used to observe the metabolite changes in treatment groups experiencing the treatment after
1, 3, 7 and 14 days, respectively. It was found that the relative concentrations of lactic acid, his-
tidine, palmitate, linoleic acid, and stearic acid decreased gradually. The relative concentration of
tryptophan decreased at first, and then increased, while the relative concentration of oleic acid
showed an opposite trend. A consensus is emerging about the relative concentration of seven metabo-
lites between the sham group and treatment group on day 14. Experimental results showed that XFZY
had a good therapeutic effect on TBI. Meanwhile, those metabolites, i. e lactic acid, histidine,
palmitic acid, tryptophan, linoleic acid, oleic acid and stearic acid could be used as the biomarkers

for monitoring the therapeutic effect and recovery of TBI.
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Table 1  Qualitative, quantitative analysis and ¢ — test results of plasma samples of model group and sham group

Peak No. ty (min) Compound Model group(mean +SD)  Sham group( mean + SD)
1 7.30 Malonic acid (7§ —[i%) 0.011 +0. 007 0.016 0. 034
2 7.87 2-( Methoxyimino) propanoate ( 2-H1 £ JlZ P ) * 0.035 £0. 012 0. 030 +0. 009
3 8.08 Propionic acid( PJER) * 1. 040 £0. 287 0.857 0. 206
4 8.10 Lactic acid (FLiE) * 1.251 0. 108 0.986 +0. 125
5 9.06 Alanine ( PFE) 0. 127 +0. 040 0. 141 +0. 041
6 9.50 Glycine ( H&#) 0. 056 +0. 029 0.062 +0. 025
7 9.88 Ethanedioic acid( Z, ) 0.462 +0. 104 0.515 +0. 107
8 10. 30 3-Hydroxybutyric acid(3-33%THR) 0.077 £0. 096 0.042 +0. 044
9 11. 40 Valine (4i51%) 0. 057 0. 016 0. 066 = 0. 020
10 12.07 Urea( JR2%) 1.094 +0. 337 1.177 0. 330
11 12. 48 Leucine (52 2%) 0. 057 +0. 020 0. 034 +0. 026
12 12. 50 Phosphoric acid ( B ) 0. 173 0. 033 0.156 0. 041
13 12.52 Glycerol ( HiH) 0.198 +0. 110 0. 168 +0. 086
14 12. 88 L-Isoleucine ( 523224 ) 0.027 0. 008 0. 030 £0. 009
15 13.30 Butanedioic acid( T ) 0. 004 +0. 001 0.003 +0. 001
16 13.54 Glyceric acid (HlT ) 0. 008 +0. 004 0. 006 +0. 003
17 14. 08 Serine ( &%) 0. 084 +0. 022 0. 090 0. 020
18 14.51 L-Threonine ( FH 58 ) 0.122 +0. 034 0. 140 +0. 034
19 16.72 Methionine ( 25488 ) 0. 024 +0. 006 0. 026 +0. 005

20 16. 81 L-Proline ( fili&l%) 0. 020 +0. 008 0.023 +0. 008
21 17.24 Creatinine enol ( JJLEFHHE) 0.032 +0.013 0.034 0. 011
22 18.18 Ornithine ( ZE(%) 0.027 +0.016 0.037 +0.018
23 18.25 Glutamic acid (42 ) 0. 026 +0. 007 0. 025 =0. 006
24 18.35 Phenylalanine (3P &% ) 0. 024 =0. 006 0.028 +0. 008
25 18.96 Asparagine ( K& ) 0.010 +0. 005 0.013 0. 004
26 19.02 Lyxose ( JE45bE) * 0. 018 +0. 009 0.013 +0. 004
27 19.51 Lysine ( #i&0#) 0.035 +0. 028 0. 042 +0. 029
28 21.00 Citric acid (/L) 0.054 0. 013 0.052 0. 011
29 21.47 Tetradecanoic acid (+PU4zER) * 0.014 £0.013 0. 008 +0.007
30 21. 84 Galactose ( J:FLBE) 0. 481 +0.230 0. 453 +0.203
31 22.01 Glucose (% B ) 0.690 0. 132 0.744 0. 107
32 22.33 Histidine (Z4%) * 0. 006 +0. 003 0. 008 +0. 003
33 22.58 Tyrosine ( BEEI) 0.044 +0.014 0.047 +0. 015
34 23.69 Palmitelaidic acid (47 5 i) * 0. 019 +0. 009 0.012 +0. 008
35 23.94 Palmitic acid (#H§/2) * 0. 166 0. 015 0.133 0. 011
36 24.36 Inositol ( LK) * 0.063 +0.014 0.056 0. 011
37 25.83 Tryptophan ({51 ) * 0. 036 +0. 005 0. 052 £0. 005
38 25. 84 Linoleic acid ( TFiH#%) * 0. 130 0. 058 0. 083 +0. 029
39 25.91 Oleic acid(jHiR) * 0. 104 +0. 009 0.073 £0. 012
40 26.20 Stearic acid (TSR * 0. 065 +0. 012 0.056 0. 010
41 26. 66 3-Cyclopentylpropionic acid ( 31 [% L PR ) 0. 006 +0. 003 0. 005 0. 003
42 27.53 Arachidonic acid (£ DUWEIR) 0. 022 +0. 006 0.018 +0. 005
43 35.02 Cholesterol ( fH[# %) 0. 160 +0. 042 0.148 +0. 033

# p <0.05 when compared with sham group by ¢ — test (GlJZ ¢ — test }, p {E <0.05)
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the peak number 1 —43 were the same as those in Table 1
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