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Abstract: Focusing on the TCM-related adverse drug reactions, especially those conventionally non-toxic
TCM induced hepatotoxicity, this paper has proposed and established the disease-syndrome-based toxicology
evaluation pattern and approach for TCM, not only the normal rats, but the hepatic fibrosis model rat were studied
hepatotoxic or hepatoprotective effects of rhubarb, meanwhile liver histopathology changes by histological
tests such as HE and TUNEL staining. The metabolomics analysis method will be employed to screen the key
metabolites and possible metabolic pathway of the dual effects of rhubarb in rats. The results showed that
rhubarb could result in significant liver injury in normal rats, indicated by the elevation of plasma serum alanine
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aminotransferase (ALT) and aspartate aminotransferase (AST) activities (P<0.01), as well as liver histopathology
changes by histological tests such as HE and TUNEL staining; whereas the levels of ALT and AST were
significantly decreased in the model group of rhubarb, and the histopathology of liver was significantly improved.
The UPLC-QTOF/MS methods were used to characterize the differences metabolites in contrast group plasma
of rats. Eventually, seven potential biomarkers such as taurine, L-arginine, creatine, L-valine, retinyl ester,
and prostaglandin F2a were confirmed by multivariate statistical analysis and metabolic pathways enrichment
analysis linked to six metabolic pathways, including taurine and hypotaurine metabolism, primary bile acid
biosynthesis, arginine and proline metabolism, arachidonic acid metabolism, retinol metabolism and valine,
leucine and isoleucine biosynthesis. In summary, the results suggested the dual effects of rhubarb screened by
taurine and hypotaurine metabolism, primary bile acid biosynthesis and arginine and proline metabolism may
be the key metabolic pathway related to You Gu Wu Yun phenomenon of rhubarb.  This study will provide new
vision and illustration of scientific evidences for the hepatotoxicity assessment and rationa use of those drugs

containing anthragquinones.

Key words: rhubarb; metabonomics; hepatotoxicity; hepatoprotective; You Gu Wu Yun
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Figurel Theresultsof plasmabiochemical indexesinrats. A:
Alanine aminotransferase (ALT); B: Aspartate aminotransferase
(AST). Normal: Normal control group; NR: Normal group
treated with rhubarb; Model: Model group; MR: Model group
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Figure 2 Effects of rhubarb on histopathologic change of liver
tissues in rats. Normal control group (A, E), normal group
treated with rhubarb (B, F), model group (C, G), model group
treated with rhubarb (D, H). HE and TUNEL staining ( x200)
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Figure 3 Principa component analysis (PCA) score plots of
different groups of rhubarb by UPLC-QTOF/MS in positive (A)
and negative (B) electrospray ionization source (ESI) mode
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Figure 4 Orthogonal partia least squares-discriminant analysis
(OPLS-DA) analysis of the data generated from the ESI+ mode
(A, B, C). Score plots constructed from the supervised OPLS
analysis of plasma (D, E, F), the axes that are plotted in the
S-plot from the predictive component are p 1 vs p(corr) 1, repre-
senting the magnitude and reliability, respectively. Metabolite
ions with variable importance for the projection (VIP) value
>1 and |p(corr)| >0.5 were marked with a red square. A, D:
Displays the result of OPLS-DA model using the data from the
Normal and Model groups in ESI+ mode; B, E: As well as
Normal and NR group; and C, F: Model and MR group

Table1 Identification and trends of change for potential biomarkers. VIP: Variable importance for the projection
No. tw/min Metsholite Mass Formula Normal vs Model Normal vs NR Model vs MR
VIP Fold VIP Fold VIP Fold
ESI+
1 0.85 L-Arginine 1741117 CsH14N4O2 1.73 0.41 191 0.36 2.03 1.85
2 0.95 L-Vvdine 117.0790 CsH11NO; 1.86 0.52 1.56 0.41 1.37 1.78
3 1.09 Creatine 131.069 5 C4HgN30, 1.65 0.43 1.38 0.45 1.87 1.26
4 11.90 Prostaglandin F2« 354.240 6 Co0H3405 2.86 2.23 2.26 3.12 2.36 0.23
5 18.29  3a,7a,12a-Trihydroxy- 450.334 5 Cu7H4605 1.83 0.46 142 0.48 1.72 1.83
5p-cholestanoic acid
ESI-
6 0.98 Taurine 125.014 7 CoH/NOsS 111 0.48 141 0.52 1.13 1.13
7 16.03  Retinyl ester 302.224 6 Ca0H3002 1.22 0.36 1.59 0.32 2.65 2.05
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Figure 5 The standard mass spectrum of L-arginine, L-valine, creatine and taurine (A1-A4), MS/MS spectrum of 4 standard compo-
nents (B1-B4) and MS/M S spectrum of 4 componentsin rat ’s serum (C1-C4)
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Figure6 Peak intensity weighted PCA score plot for each special
screened metabolites. A: Score plot for screened L-arginine
metabolites weight by normalized peak intensity; B: L-Valine; C:
Retinyl ester; D: Creatine; E: Taurine, F: 3a,7a,12a-Trihydroxy-
5p-cholestanoic acid; G: Prostaglandin F2a
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