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Analysis of Mechanism of Xiaoyaowan on Rats with Nonalcoholic Fatty Liver
Disease and Syndrome of Liver Depression and Spleen
Deficiency by 'H-NMR Metabolomics

GUAN Wei, LI Ruo-yu, GUO Ji-long, LI Ming-lei, MIAO Yu-chuan”
( Shanxi University of Chinese Medicine, Jinzhong 030619, China)

[ Abstract | Objective: To study on the effect of Xiaoyaowan on the endogenous metabolites in the urine of
rats with nonalcoholic fatty liver disease ( NAFLD) and liver depression and spleen deficiency syndrome, and to
explore the therapeutic mechanism of this compound. Method: SD rats were randomly divided into 3 groups,
namely blank group, model group and Xiaoyaowan group (3.24 g-kg '-d™'). The high-fat and high-fat diet
combined with irregular diet, chronic restraint stress stimulation, and tail clipping method were employed to
replicate the NAFLD model for 10 weeks. Xiaoyaowan was given for 4 weeks. The levels of serum alanine
aminotransferase, total cholesterol and triglycerides in the hepatic tissue, 5-hydroxytryptamine and norepinephrine
in brain tissue of model rats were detected by enzyme-linked immunosorbent assay. The morphology of liver tissue
was observed by hematoxylin-eosin ( HE) staining. The nucleus magnetic data of model rat urine was collected by
metabolomics and combined with multivariate statistical analysis to explore the therapeutic mechanism of
Xiaoyaowan. Result; Xiaoyaowan could make acetic acid, creatinine, glycine and other nine markers in the urine

of rats with NAFLD and syndrome of liver depression and spleen deficiency have varying degrees of callback. It
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mainly involved the regulation of metabolic pathways, such as energy metabolism, glucose metabolism, insulin

resistance, etc.

metabolism, glucose and amino acid metabolism disorders.

[ Key words ]

Conclusion: Xiaoyaowan may play a role in the treatment of NAFLD by regulating lipid

nuclear magnetic resonance hydrogen spectrum ('H-NMR); Xiaoyaowan; nonalcoholic

fatty liver disease; urine; metabolomics; syndrome of liver depression and spleen deficiency; energy metabolism
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Table 1

and norepinephrine in hippocampal tissue, excretion rate of D-xylose in urine of model rats(x +s,n =8)

Gl (x +s,n=8)

Effect of Xiaoyaowan on serum alanine aminotransferase, total cholesterol and triglycerides in hepatic tissue, 5-hydroxytryptamine

13 i ALT TC TG 5-HT NE g.ykﬁ
/g-kg’l /U-L7! /mmol -1~ ! /mmol -1 ~! /ng-L’1 /ng-[fl HEME R/ %
= - 44.14 +4.96 0.52 0. 12 0.71 +0.21 9.91 +1.84 14.40 +£2.99 37.74 £4.18
HLHY - 69.63 £2.20"  0.91 +0.24" 2.98 +0.73% 3.31+£0.97" 8.76 +1.59% 23.04 +4. 527
1 3% AL 3.24 48.42 £5.01°)  0.65 +0.08% 1.24 +0. 46% 5.75 +0. 88> 12.03 £2.77% 32.70 £4.01%

TS A P <0.05,7 P <0.01; SHIMA Y P <0.05, P <0.01(E S ),
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Fig. 1 Effect of Xiaoyaowan on liver tissue of rats with
nonalcoholic fatty liver disease (NAFLD) and liver depression and

spleen deficiency syndrome( HE, x400)
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Fig. 3 PLS-DA score of urine magnetic data of rats in blank

group,model group, Xiaoyaowan group
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Fig. 4 Multivariate statistical analysis of urine magnetic data of rats in blank group and model group
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Fig. 5 Relative contents of different metabolites in urine of rats in each group(x +s,n=8)
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Fig. 6 Metabolic pathway analysis of related biomarkers of

Xiaoyaowan interfered NAFLD rats with liver depression and spleen

deficiency syndrome
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