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Abstract: Objective A metabolomics method based on derivation reaction combined with gas chromatography—mass
spectrometry was established to investigate 18 amino acids of the endogenous metabolites from the brains of normal rats
and modeled rats. The present study was performed to find out the potential biomarkers after analyzing the relationship
between metabolism of amino acids and ischemic cerebral stroke in rats by the methods of principal component
analysis (PCA). Methods Amino acids, fatty acids, organic acids, glucose and sterols were transferred into ethers
or esters which were heat —stable and highly volatile through silylation derivation reaction. And then the
chromatographic conditions were optimized to analyze the cerebral endogenous metabolites of the rats. Results The
metabolic fingerprints of the endogenous metabolites were obtained by the optimal method reported in another article.
Data of 18 amino acids in the rat brain of normal rats, sham operation rats and model rats was analyzed by PCA.
Conclusion Thirteen potential biomarkers of ischemic stroke have found out and they were alanine, glycine,
valine, glutamic acid, leucine, proline, aspartic acid, phenylalanine, cysteine, lysine, histidine, tyrosine, and
tryptophane.
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1.1 L3 Agilent 6890N/5973N S AH (18— 57 15 3¢ FH
1%, A Agilent G4513A F ShitAESE, Agilent DB
5MS B4 FE(0.25 mm x 30 m, 0.25 pm), Agilent
3 TAESG AT NIST2008 JR i 5 % .

1.2 i 18 FhalJLie (el , A &1k
SFRFNA RN 98 REHERZHR(ECF), Liff =&
A5 TR, Qe 252 A
e, Sk TP T A RRAE] Al KEME#
BAE RN R gk, RFREHMEE RAH .
1.3 i AAFE SD KRR 18 H, SPF %k, MfEtk, 1Ak
it 200~250 g, T ARA LB S0, A
IES: SCXY-$.-2003-0001, H RS, K.
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1.6 FES W% 0y ik RS B PR AH L Y s R R s
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pg mL? BRAS PR, P 0.05 mol L™ HCI
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JU. Table 1  The retention time and MS fragments of derivations of 18
2 5
goceee ‘* amino acids
I TR R /min  ELFGER (m/2)
EANZ 89 8.592 116, 88, 72
350000 13
Ham 75 102, 73, 204
250000 1o 1 i AR TR 117 10.618 144, 72, 55, 116
1 . HEIR 147 11.611 84, 56
A - SEER 131 11.987 158, 102
100000 TR R 131 11.988 158, 102, 74, 130
UL /L l J P2 105 12.315 132, 65, 74, 101, 175
A, I AL ’ " A s - e e
> 10.00 15.00 20,00 25.00 30.00 35.00 R 119 12316 129, 101, 74, 56, 175
. . pire - NIl =R 115 12.841 142, 70, 98, 114
L WERR(Ala); 2. THRR(gly)s 3 HARVal)s 4 BEMC: 5. gop 133 15.969 188, 56, 70, 116
R (Leu); 6. A% BR(Iso); 7. 2% (Ser); 8. SRR (Thr); 9. R 149 17.653 61, 101, 129, 175
22 (Pro); 10. RAZMR (Asp); 11 FERER(Met); 12. RN R N 165 20.403 176, 91, 191, 102, 120,
(Phe); 13. FBEERR (Cys); 14. H&ENE (Gln); 15. 2R (Om); AN 121 21311 220, 102, 74, 56, 132
16. a2 (Lys )5 17. BB (Tyr); 18. B2 (Trp) A AR 146 22.536 84, 128, 173, 56
B 1 18 FREERLTEY GC-MS EEEFiRE kL 132 26.038 142, 70, 258
=iy
Figure 1 The SIM chromatogram of derivations of 18 amino acids R 146 28335 156, 56, 84, 128
ik 24 1R 181 32.087 107, 192, 264, 135, 280
detected by GC-MS P
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Figure 2 The SIM chromatograms of derivations of amino acids in rats brains from different groups
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Table 2 The quantitative contents of 18 amino acid in rats brains o4 e
from vehicle control group, slam group and MCAO group 03 ‘M’S‘Phe

s /g g 02

N TR UL ) teu
ENA 21.06+1.94 21.56+2.85 28.15+2.07" o
H&mR 46.81x4.32 47.90+6.34 62.65:4.61° 00 o
EIERT 12.72+1.51 14.12+3.11 20.78+1.40" a1 <ain TS
B 107.6322.12 107.43:24.88  145.56+23.91" s “Gdval
SCER 29.12+5.63 33.213.55 40.27+0.68" ahep <pro
StsE A 56.78+3.42 61.74+8.57 81.78+9.37" o o o P s
2R 5.77+2.03 7.89+1.32 6.02+1.44 Fl1l
Piva 6.75+1.92 7.48+1.04 7.08+0.91 4 BRFARA., HEAKXRMALIER PCA BREFEE
iEEEliA 14.38+0.51 17.48+4.60 22.29+3.16" Figure 4 The PCA coading plots of 18 amino acids in rats' brains
KEHR 25.05+4.25 31.02+14.01 52.01£19.37 from sham group and MCAO group
H R 6.85:1.83 7.91:0.84 6.380.63
RN 26.77+4.91 30.65+3.16 40.26+5.76" Bers, it S E ERE RS, [FIETRE L
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TR mnen e S RS, SRR
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Figure 3 The PCA plotting of amino acids in rats' brains from
eroup(A) , sham group(B) and MCAO group(C)
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