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chromatography quadrupole time-of-flight tandem mass spectrometry (UPLC-Q-TOF/MS) combined with the UNIFI platform was
established to characterize the chemical constituents of ILEE. KM mice were randomly divided into a control group, a model group, a
colchicine (positive drug, 0.20 mg-kg!) group, and high-, medium-, and low-dose ILEE groups (16.28, 8.14, and 4.07 g-kg™!), with
12 mice in each group. Except for the control group, all mice were intraperitoneally injected with 10% CCla olive oil solution at a dose
of 4 mL-kg ! once every 3 days for six consecutive weeks to establish a liver fibrosis model. From the first day of model establishment,
intragastric administration was simultaneously given. Mice in the control and model groups were intragastrically administered 0.1%
sodium carboxymethyl cellulose solution (20 mL-kg™!"), while mice in the other groups were intragastrically administered the
corresponding drugs once a day for 6 consecutive weeks. Serum levels of alanine aminotransferase (ALT), aspartate aminotransferase
(AST) levels, type I1I procollagen (PC-III), type IV collagen (COL-1V), laminin (LN), and hyaluronic acid (HA) were measured. Liver
tissue pathological changes were also observed. UPLC-MS/MS technology was employed to assess changes in liver metabolites across
the control, model, and high-dose groups, enabling differential metabolite screening. Network pharmacology was employed to perform
an integrated analysis of the chemical components and differential metabolites. Results A total of 24 chemical components were
identified. Compared with the model group, the high- and medium-dose ILEE significantly reduced the serum levels of ALT, AST, PC-
11, COL-1V, LN, and HA (P < 0.05, 0.01, 0.001). Pathological sections revealed that ILEE at high, medium, and low doses reduced
hepatocyte enlargement, inflammatory cell infiltration, and fibrosis. Metabolomic analysis demonstrated that high doses of ILEE
significantly reversed 13 differential metabolites in the livers of mice with liver fibrosis. Integrated analysis indicated that nine
components including eupatilin, rosmarinic acid, salvianolic acid B, and laxiflorin B, may act on 17 targets such as TYMS, TYR, and
AKRI1AL, affecting tyrosine metabolism, glycolysis/gluconeogenesis, and one carbon pool by folate, regulating the levels of vitamin
B9, thyroxine, 2-hydroxyphenylacetic acid, and 2-phospho-D-glyceric acid in the livers of mice with liver fibrosis. Conclusion ILEE
exhibits significant preventive and therapeutic effects on CCls-induced liver fibrosis in mice, with its mechanism may be associated
with tyrosine metabolism, glycolysis/gluconeogenesis, and the one carbon pool by folate.

Key words: cthanol extract of Isodon lophanthoides; liver fibrosis; component analysis; metabolomics; isophosphorus flavin;

rosmarinic acid; salvianolic acid B; tyrosine metabolism; glycolysis/gluconeogenesis; one-carbon metabolic pathway of folic acid
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%1 HT UPLC-Q-TOF/MS i ILEE B 5 9 HrsE R
Table 1 Analysis results of ILEE based on UHPLC-Q-TOF/MS
F9 wmin ¥R m/z SEE i #£/(<1079) WHET B

F1 7.71  CpH300s  593.150 6 [M—H]" 0.8  503.107 7. 473.1103. 383.0788.  HrG=t4tlFr 2
353.068 5

F2 9.34  CaHsO14  563.140 3 [M—H]" 0.4 503107 7. 473.107 1. 443.0994.  HfiEt e
383.078 9. 353.066 4

F3  10.83  CxH2801s 563.141 4 [M—H]~ 23 473.1040. 443.0964. 383.0769. HFEfhETe
353.066 8

F4 1327 CasHaO3  533.127 1 [M—H] —4.5  443.093 3. 383.073 7. 353.0683  FFi%-6,8 —-C-a-L-

R

F5 1730  CaHasO13  547.143 7 [M—H]" -2.7  519.078 6. 415.7679. 295.0523  ERFE-6"-O-ApEH 14

F6 1780 CisHicO7  343.081 7 [M—H]" -0.3  328.1008. 313.120 8. 299.0613  SEEFZiEEML

o)l 1.38  CeHsO7 191.019 4 [M—H]" 1.0 129.0159. 111.0056 Frig Rl

02 3.34  CoHi00s 197.044 4 [M—H]™ -3.0  179.033 6. 135.043 1 var s al

03 449  CoHi0O4 181.049 6 [M—H]" -2.8  163.0359. 135.0409 A-FEFEIRITR

04 511  C7HeOs3 137.023 4 [M—H]" -3.6  109.0290 Ji LS Rl

05 597 CipHisOs  285.059 8 [M—H]™ -42  153.013 6. 109.028 0 LR R

06 6.57  CoHsOs4 179.034 7 [M—H]" 1.7 135.0448 WIHERRIL

07 1619 CisHisOs  359.077 4 [M—H]™ 1.9  197.0461. 179.0339. 161.0243.  HKiEFEm: 2
135.038 5

08 1650  CaH22010  493.1129 [M—H] -12  295.060 1. 185.024 1 FHEAER AT

09 1720  C3eH3001s 717.144 5 [M—H] 0.7 519.091 6. 339.0479. 321.0392  FHHlL BLY

DI 2233  CaH2Os  343.153 8 [M—H]" —2.0  328.1156. 313.051 9. 295.0945 laxiflorin B2

D2 2489 CxnHxsOs  387.180 8 [M—H]" 1.8 327.1670. 309.170 3 maoecrystal AR

D3 2589  CaoHOs  331.1920 [M+H] 3.3 313.1853. 2951764, 257.1254.  gerardianin C[2!
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a- SR O P O-FHLIRSE: D-—Wid; Ot-HAfhdk,

a-comparison with reference substance; F-flavonoids; O-organic acids; D-diterpenes; Ot-other classes.
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Table 2 Deta ILEE information of screened differential metabolites
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5 3 QD (Q3) ot BR A

1 JEMBiENEE (hyodeoxycholic acid)  CasHaoOs BT 3913 391.3 i i

2 REEREEAEHER Ca6HasNOsS fEF 4983 79.8 TiA iR
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3 442 By (vitamin Bo) C19H19N706 EET 4422 295.1 T ol
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