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Abstract: In this study, rats were used to evaluate the effect of Radix glycyrrhiza on reducing liver toxicity
of Tripterygium wilfordii. Metabonomics techniques were used to analyze the changes of small molecular
metabolites and the metabolic pathways involved in the beneficial process. Different groups of rats were given
for the extractions from Tripterygium wilfordii and Tripterygium wilfordii together with Radix glycyrrhiza. The
general state, pathological changes of liver tissue, biochemical indexes of liver function and the changes of
inflammatory factors in rats were observed. The results showed that the liver tissue injury of Tripterygium
wilfordii group was significant, and the injury was reduced by Radix glycyrrhiza. Biochemical indexes and
inflammatory factors also suggested that Tripterygium wilfordii together with Radix glycyrrhiza effectively
decreased the liver toxicity. HPLC-MS/MS-IT-TOF was used to characterize the difference of serum metabolism
in rats. Multivariate statistical analysis was used to screen 15 potential biomarkers, such as fatty acid, glycerol
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ester, glycerol phosphate, phosphatidylethanolamine and phosphatidylcholine. It mainly involved in 7 metabolic

pathways, such as glycerol phospholipid metabolism, linoleic acid metabolism, alpha linoleic acid metabolism,

and glycosyl phosphatidylinositol terminal biosynthesis.

The results showed that the Tripterygium wilfordii

compatibility of Radix glycyrrhiza effectively decreased the liver toxicity induced by Tripterygium wilfordii.

Phospholipid metabolism may be the key metabolic pathway of Tripterygium wilfordii hepatotoxicity and the

target of Radix glycyrrhiza. This study provides a reference for the control of liver toxicity of Tripterygium

wilfordii.
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Table 1 The gradient elution condition of HPLC. A: H,O (1%
HCOOH); B: CH;CN (1% HCOOH)

Time/min Mobile phase A/% Mobile phase B/%
0.01 95 5
3 95 5
5 50 50
8 50 50
10 30 70
20 30 70
22 5 95
25 5 95
27 95 5
35 95 5

L5 Lomin 'y FHEE (N2): 100 kPa; i 570
200 C; Ion Accumulation Time: 30 ms; CID Energy:
50%; &2 K 1.80~2.10 kV .,
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Figure 1 The results of HE staining of paraffin sections of liver tissues in rats. A: Con; B: TW; C: TW+RG. Con: Blank control;

TW: Tripterygium wilfordii Hook. f.; RG: Radix glycyrrhiza
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Figure 2 The results of serum biochemical indexes in rats.
C: Albumin (ALB); D: Urea (UREA); E: Creatinine (CRE).
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n=10, x=*s.

'P<0.05, "P<0.01 vs Con; #P<0.01 vs TW

Con ™ TW+RG Con

Figure 3 The results of inflammatory factors of IL-1 f, IL-6 and TNF-« in serum of rats.
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Figure 4 The score scatter plot of serum of rats
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Figure 5 The loading scatter plot of serum of rats
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Identification biomarker of TW liver toxicity and compatibility of RG.
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Figure 6 The VIP scatter plot of serum of rats
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VIP m/z Retfmtion Bomarker Addition form  Error value Content change
time ab
2.54 400.341 1 23.25 L-Palmitoylcarnitine M+H 0.001 035 "
2.47 339.250 4 20.96 MG (15:0/0:0/0:0) M+Na 0.000 178 —1
2.24 855.516 9 31.61 PGP (18:1(92)/18:1(112)) M+H 0.002 208 "
2.15 854.510 7 30.86 PE (22:5(72,10Z,13Z,16Z,192)/20:3(8Z,11Z,14Z7)) M+K 0.001 037 "
2.01 832.574 7 31.19 PC (16:0/22:4(72,10Z,13Z,162)) M+Na 0.007 973 "
1.87 691.522 7 29.89 DG (18:2(92,127)/22:4(72,10Z,13Z,162)/0:0) M+Na 0.004 493 1
1.81 834.596 2 0.04 PC (20:0/18:3(62,92,127)) M+Na 0.002 123 1"
1.80 786.595 6 29.02 PC (20:1(112)/16:1(92)) M+H 0.005 131 "
1.68 411.260 2 0.23 LPA (0:0/16:0) M+H 0.009 584 "
1.58 826.472 3 23.27 PE (20:4(82,112,14Z,172)/20:4(5Z,8Z,11Z,147)) M+K 0.006 063 "
1.55 830.513 4 0.09 PC (15:0/22:6(42,72,10Z,132,16Z,192)) M+K 0.003 737 1
1.53 782.568 0 21.86 PC (18:0/16:1(92)) M+Na 0.000 977 "
1.53 809.580 9 30.12 PE (22:5(72,10Z,13Z,16Z,192)/18:1(92)) M+NH4 0.000 572 "
1.53 459.250 0 23.32 LPA (0:0/18:1(92)) M+Na 0.001 792 1"
1.51 353.229 8 17.86 9,12,13-TriHOME M+Na 0.000 042 1"
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Figure 8 KEGG target map of glycerol phospholipid metabolism
Table 3 Summary information of metabolic pathway analysis. n=10, X +s
Metabolic pathway Total Expected Hit Raw P -log(P) Holm adjust FDR Impact
Phospholipid metabolism 30 0.11 3 8.60E-05 9.36E+00 6.97E-03 6.97E-03 0.43
Linoleic acid metabolism 5 0.02 1 1.77E-02 4.03E+00 1.00E+00 7.18E-01 0.00
a-Linoleic acid metabolism 9 0.03 1 3.17E-02 3.45E+00 1.00E+00 8.57E-01 0.00
GPI terminal biosynthesis 14 0.05 1 4.90E-02 3.02E+00 1.00E+00 9.92E-01 0.04
Glycerolipid metabolism 18 0.06 1 6.27E-02 2.77E+00 1.00E+00 1.00E+00 0.02
Arachidonic acid metabolism 36 0.13 1 1.22E-01 2.10E+00 1.00E+00 1.00E+00 0.00
Fatty acid metabolism 39 0.14 1 1.32E-01 2.03E+00 1.00E+00 1.00E+00 0.00
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