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Abstract: It is investigated that the hepatotoxicity of Polygonum multiflorum (PM) was attenuated by its

processed products of nine times steaming and nine times sunning (RPM) based on immunological stress-mediated
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animal model by using metabolomics method. Sprague-Dawley (SD) rats were intragastrically administered
with (5.4 g crude drug per kg body weight) of 50% alcohol extracts of PM and its processed products of nine
times steaming and nine times sunning respectively or co-treated with non-toxic dose of lipopolysaccharide (LPS,
2.8 mg-kg ') via tail vein injection. The plasma alanine aminotransferase (ALT) and aspartate aminotransferase
(AST) activities were assayed and the isolated livers were evaluated for histopathological changes. Global
metabolomics profiling, multivariate analysis and data base searching were performed to discover common
differential metabolites for idiosyncratic liver injury. The results showed that co-treatment with non-toxic dose
of LPS and PM could result in significant liver injury, indicated by the elevation of plasma ALT and AST
activities, as well as obvious liver histologic damage; whereas RPM failed to induce detectable liver injury.
Furthermore, 10 potential metabolomics biomarkers that differentially expressed in LPS/PM group compared
with LPS/RPM without liver injury were identified by untargeted metabolomics, mainly involved ten pathways:
sphingolipid metabolism, linoleic acid metabolism, taurine and hypotaurine metabolism, steroid hormone
biosynthesis, galactose metabolism, steroid biosynthesis, metabolism of xenobiotics by cytochrome P450,
pyrimidine metabolism, biosynthesis of unsaturated fatty acids, primary bile acid biosynthesis. This work
illustrated the idiosyncratic hepatotoxicity of heshouwu and provided a metabolomic insight into diosyncratic
liver injury of PM and RPM.
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Figure 1 Influence of co-treatment with lipopolysaccharide
(LPS) and Polygonum multiflorum (PM) or processed Polygonum
multiflorum (RPM) on plasma alanine aminotransferase (ALT) (A)
and aspartate aminotransferase (AST) (B) activities. LPS-treated
n=10, x+s. ~P<0.05 vs
normal control group; "P<0.05 vs LPS group

group served as a model group.
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Figure 2 Representative microphotographs of livers isolated
from rats in experiment of PM and RPM.  Saline-treated (control)
(A), LPS-treated (B), RPM-treated (C), PM (5.40 g-kg ', i.g)-
treated (D), LPS/RPM group (E), LPS/PM group (F). HE
staining (*200)
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Figure 3 Principal component analysis (PCA) score plots of
different extracts of PM by UHPLC-MS in negative (A) and
positive (B) electrospray ionization source (ESI) mode
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Figure 5 Summary of pathway analysis with MetaboAnalyst
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c: Steroid hormone biosynthesis; d: Galactose metabolism; e:
Steroid biosynthesis; f: Metabolism of xenobiotics by cytochrome
P450; g: Pyrimidine metabolism; h: Biosynthesis of unsaturated
fatty acids; i: Primary bile acid biosynthesis; j: Taurine and

a: Sphingolipid metabolism; b: Linoleic acid metabolism;

hypotaurine metabolism
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Figure 4 Orthogonal partial least squares-discriminant analysis (OPLS-DA) analysis of the data generated from the ESI- and ESI+

mode.

S-score plots constructed from the supervised OPLS analysis of serum, the axes that are plotted in the S-plot from the predictive

component are pl vs p(corr)l, representing the magnitude and reliability, respectively. Metabolite ions with variable influence on the

projection (VIP) value >1 were marked with a red square.

A, B: Displays the result of OPLS-DA model using the data from the

LPS/PM and LPS/RPM groups in ESI- mode; C, D: Displays the result of OPLS-DA model using the data from the LPS/PM and

LPS/RPM groups in ESI+ mode
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Table 2 Identification and trends of change for potential biomarkers.

a: Potential biomarkers identified both in positive and negative

ESI mode; b: Change trends of potential biomarkers in LPS/PM compared with LPS/RPM groups. The levels of potential biomarkers

were marked with (]) down-regulated, (1) up-regulated

No* Retention time/min Biomarker Mass Formula Content variance®
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