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Fig.1 Flow diagram of fractionation of the Xiaoyaosan
prescription.
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Fig.2 Typical Carr-Purcell-Meiboom-Gill (CPMG) spec-
tra in plasmas of rats. A:control;B:model;C:XY-A;D:XY-B;E:
XY-C;F:XY-D;G:XY-E. Peak I :Leucine/Isoleucine; peak 2 Valine;
peak 3: B-HB; peak 4 Lactate; peak 5. alanine; peak 6: N-acetyl gly-
coprotein; peak 7: acetoacetic acid;peak 8:pyruvate; peak 9: glutamic
acid; peak 10 creatine; peak 11 :choline; peak 12 Trimethylamine N-
oxide (TMAO) ; peak 13: glucose; peak 14: B-glucose; peak 15: «-
glucose.
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Fig.3 Effect of different fractions on small metabolites in
plasmas of rats by OSC-PLS score plots analysis. A: XY-A
group; B: XY-B group; C: XY-C group; D: XY-D group; E:
XY-E group. n =6.
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Fig. 4 Score plot (A) and loading plot (B) in normal

control and model groups by PLS-DA analysis. A: @ nomal;
Hl model.
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Fig.5 Score plot (A) and loading plot (B) in XY-A and
MS groups by PLS-DA analysis. A: A XY-A group; ll model
group. n=6.

Tab.1 Possible potential biomarkers in model and XY-A
groups
Alteration

) potential biomarkers in model  in XY-A

group group
0.93 Leucine/Isoleucine 1 1
0.99 Valine 1 !
1.13 p-HB ! 1
l:?z—l.35,4.ll " Lactate | |
1.47 alanine 1 !
2.38 pyruvate ! 1
3.04 creatine 1 1
3.23 choline 1 !
3.27 TMAO 1 i
3.40 -4.00 glucose 1 !

Alteration in model group, compared with normal control group; and al-
teration in XY-A group, compared with model group.
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Antidepressant-like active fraction of Xiaoyaosan by metabonomics
based [ H]NMR spectroscopy

LU Lin-lin'*, ZHOU Yu-zhi', MA Zhi-jie">, WU Bin’, QIN Xue-mei'
(1. Modern Research Center for Traditional Chinese Medicine, 2. College of Chemisiry and Chemical Engineering,
Shanxi University , Taiyuan 030006, China; 3. Shanxi Medicine Group Co. Lid. ,
Taiyuan 030012, China)

Abstract: OBJECTIVE To identify the active fraction of Xiaoyaosan in producing antide-
pressant effect by applying [ 'H] NMR spectroscopy based metabonomic approach. METHODS
Forty-two SD rats were ig given petroleum ether fraction (XY-A), 30% ethanol fraction ( XY-B) ,
60% ethanol fraction ( XY-C), 95% ethanol fraction ( XY-D) or water fraction ( XY-E), once
daily, for 21 d. At 30 min after every administration, rats were simulated by kinds of factors, for
21 d, to set up chronic unpredictable mild stress model. Rats were anesthetized and blood samples
were collected from the femoral artery after 21 d. The small molecular metabolic profiles were inves-
tigated using [ 'H]nuclear magnetic resonance spectroscopy (NMR). ['H]NMR spectra were inte-
grated in segments of 0. 01, normalized and then analyzed using SIMCA-P software. RESULTS
The metabonomic results indicated that a clear separation of the model group and control group,
while XY-A group was much closer to the control group than other fractions in the score plot. Com-
pared with control group, leucine/isoleucine, valine, B-HB decreased, alanine, choline, glucose
increased in model group. Compared with model group, XY-A regulated the leucine/isoleucine,
valine and B-HB. Ten endogenous metabolites contributing to the separation of the model group and
control group were detected, while XY-A group regulated the most perturbed metabolites showing a
tendency of recovering to control group more or less. CONCLUSION Petroleum ether fraction is
the most effective fraction for antidepressant.

Key words: nuclear magnetic resonance; metabonomics; Xiaoyao powders; antidepressive
agents
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