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Abstract: An immunologically stressed rat model was used in a metabolomics study on the ability of Paconiae
Rubra Radix to reduce the liver toxicity of Psoraleae Fructus. Different groups of rats were given the extracts of
Psoraleae Fructus and Psoraleae Fructus together with Paeoniae Rubra Radix or combined with a non-toxic dose of
lipopolysaccharide (LPS). The biochemical indices of liver function and pathological changes in liver tissue were
used to evaluate histopathological changes. UHPLC-QTOF/MS was used to analyze the metabolic profile of serum
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samples, combined with principal component analysis (PCA) and orthogonal partial least squares discriminant
analysis (OPLS-DA) methods. The HMDB database and Metabo Analyst online tool were used for biomarker
identification and metabolic pathway-enrichment analysis. The results show that the co-treatment Psoraleae Fructus

and LPS resulted in significant liver injury, indicated by the elevation of aspartate aminotransferase (AST) and

alanine aminotransferase (ALT) activities, as well as obvious pathological changes. Liver injury was significantly

decreased by treatment with Paconiae Rubra Radix. Metabolomic analysis showed that the addition of Paconiae

Rubra Radix ameliorated the abnormal serum metabolism in rats mainly through regulation of arachidonic acid

metabolism and glycerophospholipid metabolism pathways.
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Figure 1 Influence of co-treatment with LPS and Psoraleae Fruc-
tus or compatible with Paconiae Rubra Radix on levels of related
biochemical indicators (A) and inflammatory cytokines (B) in plas-
ma of rats. n =6, x £ 5. P <0.05, "P < 0.01 vs control group; "P <
0.05, #P < 0.01 vs LPS group; “P < 0.05, 2“P < 0.01. C: Control
group; L: LPS group; P: Psoraleae Fructus group; PP: Compatibili-
ty group of Psoraleae Fructus and Paeoniae Rubra Radix; PL: Pso-
raleae Fructus group combined with LPS; PPL: compatibility
group combined with LPS
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Figure 2 Pathological changes of liver tissue (A, x400); Patho-
logical score of liver tissue (B). n =6, x £ 5. P < 0.05, "P < 0.01
vs control group; P < 0.01 vs LPS group; “P < 0.05
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Figure 3 PCA score plot (1), OPLS-DA score plot (2) and S-plot (3) of the plasma samples. A: Negative mode, B: Positive mode. In the S-
plot, the red dots are potential biomarkers that have been identified, the yellow dots are the biomarkers that meet the screening requirements

but has not been identified, and the blue dots are the metabolites that meet the requirements of VIP and |P| but have no significant difference

Table 1 Identification and trends of change for potential biomarkers. 1 means increase, | means decrease, - means no significant difference.

*P<0.05,"P<0.01,"P<0.001; 2P <0.05, 2P < 0.01

Content variance

t/min Biomarker ESI m/z Formula PLys L PPL vs PL
2.92 1,2-Dihydronaphthalene-1,2-diol - 162.068 1 C,,H,,0, 1 -
5.81 Sphingosine 1-phosphate - 379.248 8 C H;{NO,P L # -
6.15 Sphinganine 1-phosphate - 381.264 4 C,H,NO,P L # 14
6.78 LysoPE (22:6 (4Z,77,10Z,13Z,16Z,192)/0:0) - 525.2855 C,,H,,NO,P 1 l2as
6.81 LysoPE (0:0/18:2 (92,122)) - 477.2855 C,,H,,NO,P 1# Lo
6.83 Glycocholic acid - 465.309 C,H,NO, i 12
7.47 LysoPE (0:0/16:0) - 4532855 C,H,NO,P T -
7.65 5-HETE - 320.235 1 C,oH,,0, It -
7.93 LysoPE (P-16:0/0:0) - 437.290 6 C, H,NOP L Te
8.31 LysoPC (15:0/0:0) - 481.316 8 C,,H,NO,P 1t -
8.93 Stearic acid - 284.2715 C,H,,0, bt -
9.29 LysoPC (17:0/0:0) - 509.348 1 C,;H,NO,P 1* -
9.71 LysoPE (P-18:0/0:0) - 4653219 C,,H,NOP 1 -
12.23 Arachidonic acid - 304.240 2 C,H,,0, 1 l s
12.35 PC (20:1 (112)/18:3 (6Z,9Z,127)) - 809.593 5 C, Hy NO,P T# -
7.75 5,6-Epoxy-8,11,14-eicosatrienoic acid + 320.235 1 C,H,,0, | 14
9.39 LysoPC (18:0/0:0) + 523.363 8 C,H,NO,P | T
11.65 PA (20:0/8:0) + 592.410 4 C,H,,O.P L # -
12.01 PE (22:5 (7Z,10Z,13Z,16Z,19Z)/P-18:0) + 777.567 2 C,H,,NO,P T l2
13.04 PC (16:1(92)/18:0) + 759.577 8 C,H,NOP i -
14.56 PC (16:0/20:4 (52,8Z,112,14Z)) + 781.562 2 C,.H NOP i -
14.76 PC (16:1(92)/22:6 (42,72,10Z,13Z,16Z,19Z)) + 803.546 5 C, H,,NOP T -
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Figure 4 Relative peak area of different metabolites in each group. n =6, x +s; P < 0.05, "P < 0.01, ""P < 0.001 vs control group; P <

0.05,7P<0.01,™P < 0.001 vs LPS group; “P < 0.05, ““P <0.01
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Figure 5 Metabolic pathways associated with idiosyncratic hepatotoxicity of Psoraleae Fructus (A) and detoxification of compatibility

with Paeoniae Rubra Radix (B)
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