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ABSTRACT: Objective Based on gas chromatography-mass spectrometry (GC-MS) technology and partial
least squares analysis (PLS-DA) metabolomics methods, observe the changes in serum metabolites of mice after
administration of traditional Chinese medicine Yuanbaocao, and provide a preliminary explanation for the
analgesic mechanism. Methods  Establish two analgesic models, the hot plate method and the acetic acid
writhing method, and use GC/MS to detect and analyze metabolites in mouse serum. After collecting data,
PLS-DA method is used to detect and classify endogenous small molecule metabolites in the samples. Results
The hot plate analgesic experiment showed that there were extremely significant differences (P<0.01) in the

licking time between the aspirin group, the high and medium dose groups of Yuanbaocao mice, and the model
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group at 30 and 60 minutes. As the administration time prolonged, Yuanbaocao showed different inhibitory effects
on pain symptoms, which was inferred to be related to the high or low blood drug concentration. Compared with
the blank group, the number of body twists in the Yuanbaocao group mice decreased significantly (P<0.01),
indicating that Yuanbaocao has a certain degree of analgesic effect. There are significant differences in the
metabolic characteristics of mouse serum, and further screening of metabolic pathways that have a significant
impact on data classification identified that taurine, glutathione, arginine and proline, ascorbic acid 5 metabolic

pathways are related to pain metabolism. Conclusion The Yuanbaocao group can reverse abnormal changes to a

certain extent and has analgesic effects.
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Table 1 Results of mouse acetic acid writhing test

(Mean%S.D.)
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Table 2 Effects of foot licking time of mice in each group (mean£S.D, n=5, s)

BffE  CON MOD ASP
30min  —— 17.5+5.54 34.0+7.93%
60min —— 15.2+4.49 35.6+6.51%
120min  —— 17.4+7.90 34.6+8.15

HIG MID LOW
32.1+7.89% 29.7+9.86% 27.6+6.9"
32.8+8.68% 27.148.48%" 24.7+9.12##*
30.3+8.81*" 24.4+6.35%"" 21.0+6.04™

0 SR A P<0.05, ##P<0.01;

3.3 NRIDEE GOMS FiRFER
Has 0 IR A 45 300 ul TR G342,
VER TS5
331 &ML AEAER

F B FRIBO IR S H 2R R 224
SRR . AR, CER. FrERRIEE, K

5Bl =] DEARZEAH L3 P<0.05, **P<0.01

VRO HEAT R RS, WO IR A bR Ol
200.0 mg/mL AR . B ECAT PTER G 0T BB %S
WA B, 439170 2.0,10.0,20.0.,40.0.,
80.0. 120.0. 160.0. 200.0 mg/mL Z5IEAHR
HESD VAR o HEFTUITAMAT, T AH XoF 0 T R RV
FEMERM I RAATELL, GRS e Y
AMERLF, MXRE (1) >0.9900, WL 3.

£3 LRBEFEMTE

Table 3 Experimental methodology linear range

sy LAl (mg/mL) EPETiiERS AR
(Compounds) (linear range) (regression curve) (correlation coefficient)
Alanine 2.08-208.0 y=0.0137x + 0.1076 0.9964
Serine 2.09-209.0 y=0.0083x + 0.0556 0.9925
Leucine 2.09-209.0 y=0.0171x - 0.1003 0.9956
Threonine 1.95-195.0 y =0.0089x + 0.0625 0.9903
Glycine 2.05-205.0 y=0.0141x + 0.0082 0.9926
Citric acid 2.09-209.0 y=0.0187x + 0.0065 0.9950
Tryptophan 20.8-208.0 y=0.0128x - 0.3758 0.9914
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Fig.1 Total ion chromatogram of mouse serum
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Fig.2 AMDIS diagram when retention time in serum is 8.91 min
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