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Abstract: Objective To explore the serum metabolomics mechanism of Tiansi Liquid on chronic stress rats. Methods The chronic
unpredictable mild stress model with ovariectomization was utilized by giving Tiansi Liquid 3.5 g/kg, detection was carried out by Morris
water maze and NMR metabolomics after six weeks of administration. Results The Morris water maze result showed that, compared with
the control group, the distance to zone platform prolonged (P < 0.01) and the times of passing platform decreased (P < 0.05) in model group.
While, the distance to zone platform shortened (P < 0.01) and the times of passing platform increased in treatment group compared with the
model group. The NMR metabolomics showed that compared with the control group, the contents of alanine, allantoin, arginine, creatine,
pyruvate, and serine were increased in model group, and the contents of asparagine, carnitine, glycerol, N,N-dimethylglycine,
N-acetylglutamine, threonine, and valine were decreased in model group. The contents of glucose, glutamine, and methylhistidine in model
group show different trends at different chemical shift. Compared with model group, the content of arginine and alanine were decreased in
treatment group. Compared with the control group, the content of valine, arginine, glutamine, acetoacetate, asparagine, lysine, glycerol,
carnitine, and threonine were decreased in treatment group, while the content of allantoin was increased in treatment group. Conclusion
The main metabolomics effect of Tiansi Liquid on chronic stress rats was amino acid metabolism.
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FIH 5 M (PLS-DA) . 1E 5 i Bt /N = 3 1 51 53 #r
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EITER EAR B R . Chenomx Nmr
Suite A E A4, MetaboAnalyst A TACTHEES 34T
3 4R
3.1 Morris KX ESLIGLER
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Table 1 Learning and memory behavior of all groups (X £s,n=7)

S HOIREE R E B /em ST SV
- BIPN H2K 3R EXPN
ot 13301.91+6442.7 4134.4%2072.1 1969.9+1024.5 1035.0& 576.7 8.7+1.0
i 11418.9+5481.9 4397.7+1871.3 2773.7£2057.6 1860.14+1177.0" 6.5+1.6"
RELLAR 8963.9+5532.2 32933+18134 1505.5& 984.0 1014.5+ 554.3% 8.1%2.1

SxE4IEE: "P<0.05 "P<0.01; SHAMILLE: #P<0.01
"P<0.05 P <0.01 vs control group; P < 0.01 vs model group
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Table 2 Differential metabolites between model group and control group
R EALFE (9) Sig. Uy  VIP[2]  LbfH (BERYA : %t 1g tbfE
WER 14717, 3801 0.004 2.18 1.783 0.251
JUR 3 2, Y IR 5391 0.018 1.72 2.314 0.364
FEIR 1.68 1" 0.033 1.59 1.306 0.116
KA 28414, 2924, 295" 0.004 2.09 0.048 -1.317
I, 3224 0.029 1.70 0.905 —0.043
il 3931, 3.941° 0.011 1.81 1.184 0.073
b 3231, 3381%% 3401}, 3754, 3701 0.008 2.11 2.760 0.440
AT 2101, 2431%, 2461, 250 0.002 2.24 1.771 0.248
i 3671 0.002 2.23 0.816 -0.088
AR 1904, 1.914% 3.02), 3.03} 0.002 2.08 0.634 -0.198
AL 20 R 7054, 7744, 7751 0.000 2.27 0.371 -0.431
NN-ZHEHER 2931 0.019 1.70 0.714 -0.146
N-ZEAE Mg 2.04147 0.046 1.49 0.905 —0.043
IR 2381 0.012 1.94 1.411 0.149
25 R 3.961" 0.020 1.92 1.230 0.090
INERIR 1324, 3614, 4241, 425" 0.003 2.05 0.604 -0.219
G IR 0.981¢, 099" 0.007 1.90 0.857 -0.067
T8 - PR R S R R, R
T-increase |-reduce “chemical shift of top-signifient value or top-radio value, same as below
+*3 ReBESEBEERNIRY
Table 3 Differential metabolites between treatment group and model group
R ENF (9) Sig. (WU VIP [2] ELfE (R : R Ig HUAE
R 1.6817% 1.73} 0.034 1.94 0.727 —0.138
REEY 290" 0.031 1.74 0.016 —1.800
WNAR 3794, 380 4" 0.003 222 0.813 -0.090
KE&4  4.191° 0.028 1.76 1.516 0.181
REMEY) 53717 0.039 1.71 1.633 0.213
REWEY  6.001" 0.043 1.64 0.088 -1.056
K& 611" 0.045 1.70 0.250 -0.602
REMLEY 64617 0.009 2.07 0.269 -0.571
REEY 690" 0.044 1.99 0.780 -0.108
KEtb By 7211 0.040 1.71 0.172 -0.765
REtkady 7561 0.046 1.66 0.184 -0.736
REEY 7971 0.014 2.01 0.023 -1.631
Ktk &d  8.191t” 0.049 1.91 8.103 0.909
REtkaY) 8761 0.025 1.79 0.088 -1.057
AREMLEY)  8811” 0.033 1.73 0.162 -0.790
F a4 RLRBESHRBEEZERKEY
Table 4 Differential metabolites between treatment group and control group
R A (0) Sig. AUy  VIP[2] WE CRZMRA XA g HiE
AR 0974, 0981}, 09914%, 1.00} 0.008 1.59 0.789 -0.103
R 1.69 4%, 1.714 0.038 1.48 0.759 -0.120
R 1.894, 1.904*, 191} 0.003 1.85 0.592 -0.227
LB TR 22047 0.028 1.67 0.814 -0.089
BBt 246 1%, 215 0.010 1.56 0.812 -0.090
KA 2921% 2954 0.007 1.56 0.577 -0.238
RNz 3.021%, 3.03}4 0.021 1.38 0.695 -0.158
PRI 3224 0.004 1.85 0.845 -0.073
i 3.6714" 0.013 1.74 0.834 -0.079
-FIEIFRAETIR 4251 0.014 1.52 0.742 -0.130
JIRIE 2, P I IR 5391 0.001 1.88 2.951 0.470
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(1) Xﬁﬁﬁéﬂ-*ﬁjﬁgéﬂ MetaboAnalyst 4ﬁ1§§[@ﬂ§ Pathway Impact
OIHTEER (8D S, BAEMBUERS, S IR 2SR, AR ARG AR 3
H L, B2 R AR R AL BB 7 AN G M. “EBAERE 4 ZEBIE-RNA AR SR

MAE KT 0.1 RIARHIERAE), 7R HE-(RNA
EVE K, HE R LZBRMFARNY, NER.
REBBRMBAR, HEH. AR A AR
AW HGEAEATH AR AR, PR ER A .
(2) IR RZA. ZRER (B 9, 4
TREWE, SXRAE, Rk HrEHLHIHE
RARBIER L2 4 4 GERERT 0.1 L5
BEAR), AN AERR . KRR AR, B
R E RS iR, S RN R E IR A

1=
EZ

. REERMNER RN SHERAW  7-IRR A
S-H MR o-F AN 10-PMER S EEARNAYW 11-
TEM AR 12-FP R AE R

1-methane metabolism 2-valine, leucine, and isoleucine biosynthesis
3-glycine, serine, and threonine metabolism  4-aminoacyl-tRNA

biosynthesis 5-alanine, aspartate, and glutamate 6-arginine and

proline metabolism 7-pyruvate metabolism 8-glycerolipid

metabolism  9-galactose metabolism 10-cysteine and methionine

metabolism 11-starch and sucrose metabolism 12-citrate cycle

8 XtERESRBVANRSIREEE ST
Fig. 8 Metabolism pathway between control and model groups
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