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Metabolomics-based study of metabolic changes in liver tissues of senescence
accelerated mouse prone 8 (SAMPS) treated with baicalein
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Abstract: Objective To study the protective effect and explore the mechanism of baicalein on the liver of senescence-accelerated
mouse prone 8 (SAMPS) based on '"H-NMR metabolomics. Methods The protective effect of baicalein (ig) on the liver of SAMP8
mice was investigated in the present study. The mice in control group was SAMRI, the mice in model group was SAMPS, the drug
treatment group was SAMPS + baicalein. The mice in control and model group were administrated with equal amount of normal
saline, and the mice in drug treatment group were administrated with 200 mg/kg baicalein. The liver tissues of mice in each group
were isolated, and the damage degree of liver tissue was determined by hematoxylin-eosin (HE) staining. 'H-NMR combined with
multivariate statistical analysis was used to investigate the mechanism of baicalein on liver damage in aging mice. Results Organ
index and HE staining results showed that baicalein can significantly improve liver damage in SAMP8 mice. Eight potential
biomarkers were found in hepatic metabolomics analysis, mainly involving three metabolic pathways: Alanine, aspartic acid and
glutamate metabolism; Glycine, serine, threonine metabolism, and inositol phosphate metabolism. Conclusion The study of
metabolites alterations in the liver tissue of SAMP8 mice would provide experimental evidence for anti-aging drug research.
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Fig. 2 Protective effect of baicalein on liver injury in SAMP8 mice (HE staining)
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Fig. 3 Representative 'H-NMR spectra of liver samples obtained from control group mice

#1 NRIFAREERHEY 'H-NMR 2R EIE SRR

Table 1 '"H-NMR assignments of major metabolites in liver of mice

g5 K O U R S

1 SEEEK 094(tJ=74Hz),101(d,J=70Hz), 127 (m)| 17 AW 3.25 (t,J= 6.6 Hz), 3.43 (t, J = 6.6 Hz)
2 RAR 0.96 (d, J=7.1 Hz), 0.97 (d, J = 6.6 Hz) 18 EHZEm 3.26 (s), 3.91 (s)
3 IR 0.99 (d, J= 6.6 Hz), 1.04 (d, J=7.2 Hz) 19  HAER 3.56 (s)
4 AW 1.33(d, J=8.4 Hz), 4.12 (q, /= 8.3 Hz) 20 HER 3.60 (d, J=7.2 Hz), 4.24 (m)
5 WEK 1.48 (d, J= 8.6 Hz) 21 PER 3.60 (m), 5.41 (m)
6 B 1.92 (s) 22 HLEE 3.63 (s)
7 O-ZBHEERE 2.14(s) 23 B-EENE 4.65(d, J="7.8 Hz)
8 WEHER 237 (s) 24 o-Hi%bE 5.23(d,J=4.2Hz),3.90 (dd, /= 6.0, 6.0 Hz)
9 BEM 2.08 (m), 2.35 (m), 3.75 (m) 25 JREEmE 5.81(d,J=9.0 Hz)

10 BRHR 2.41 (s) 26 fR# 8.24 (s), 8.35 (s)

11 BWEBEK  2.15(m), 2.46 (m), 3.77 (m) 27 EY® 6.52 (s)

12 JULEF 3.04 (s), 3.93 (s) 28 MEER 6.90 (m), 7.19 (m)

13 JHEH 3.20 (s) 29 FENERS 7.88 (s)

14 BEERAERR  3.21(s) 30 KFERS 8.20 (s), 8.22 (s)

15 HBEEE 3.22(s) 31 HR 8.45 (s)

16 EMh=H 324() 32 ZHERRMRE 8.56(s)
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Fig. 4 PLS-DA scatter plot (A) and corresponding model validation plot (B) of mouse liver samples
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Fig. 5 OPLS-DA scatter plot (A) and corresponding S-plot plot (B) of liver samples from SAMR1 and SAMPS8 mice
2 EATAE TH-NMR &S YIRS a0 xS g AR
Table 2 Relative peak area of potential biomarkers in mouse liver 'TH-NMR spectrum
45 : _ A
WA S = H ke HETR SRR

SAMR1 0.14340.006" 0.163£0.011" 0.527£0.022* 0.47140.029™"
SAMP8 0.181+0.013 0.109+0.006 0.412+0.029 0.18740.026
SAMP8+# % & 0.14840.006" 0.149+0.008™ 0.509+0.019" 0.39440.029""

i AU T

A5 — — ‘

LR it S JLRT B
SAMR1 0.227+0.015™" 0.284+0.008™ 0.169+0.010" 0.371+0.036™"
SAMP8 0.098+0.008 0.22940.011 0.11410.008 0.056+0.016
SAMPR+ B4 3 0.114+0.019 0.262+0.005" 0.12540.007 0.222+0.044"
5 SAMPS8 41H4: *P<0.05 *P<0.01 *P<0.001

"P<0.05 "P<0.01 ™P<0.001vs SAMPS group
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Fig. 6 Correlation analysis results of differential metabolites
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