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Abstract: Objective To investigate the mechanism of action of Jiedu Huayu granules in improving liver injury in mice with acute
liver failure (ALF) by observing its effect on a mouse model of ALF after prophylactic administration, and to provide a basis for
clinical medication. Methods A total of 60 specific pathogen-free male C57BL/6] mice were divided into normal group, model
group, Jiedu Huayu granules group (JDHY group) , and farnesoid X receptor (FXR) agonist (GW4064) group using a random
number table, with 15 mice in each group. The model of ALF was induced by a single intraperitoneal injection of D-galactosamine
combined with lipopolysaccharide. The mice in the JDHY group were given prophylactic administration of 0.3 g/mL drug solution of
Jiedu Huayu granules by gavage for 3 days before modeling, those in the normal group and the model group were given 0.9% NaCl
solution by gavage, and those in the GW4064 group were given intraperitoneal injection of GW4064 for 3 consecutive days before
modeling. The mice were sacrificed after modeling, and serum and liver tissue samples were collected. A veterinary automatic
biochemical analyzer was used to measure the serum levels of total bilirubin (TBil) , total bile acids (TBA) , gamma-glutamyl
transferase (GGT), alanine aminotransferase (ALT), and aspartate aminotransferase (AST) in mice from each group; HE staining
was used to observe liver pathological changes; RT-PCR was used to measure the mRNA expression levels of FXR, fibroblast
growth factor 15 (FGF15), fibroblast growth factor receptor 4 (FGFR4) , small heterodimer partner (SHP) , and bile salt export
pump (BSEP) in mice, and Western blot was used to measure the protein expression levels of FXR, FGF15, FGFR4, SHP, and
BSEP. A one-way analysis of variance was used for comparison between groups, and the Dunett method was used for further
comparison between two groups. Results Compared with the normal group, the model group had significant increases in the serum
levels of TBil, ALT, AST, TBA, and GGT (all P<0.01), and compared with the model group, the JDHY group and the GW4064
group had significant reductions in the serum levels of TBil, ALT, AST, TBA, and GGT (all P <0.01). HE staining showed that
compared with the model group, the JDHY group and the GW4064 group had milder pathological injury, a reduction in the area of
hepatocyte necrosis, and alleviation of cellular swelling and edema. Compared with the normal group, the model group had
significant reductions in the mRNA and protein expression levels of FXR, FGF15, FGFR4, SHP, and BSEP in liver tissue (all P <
0.01), and compared with the model group, the JDHY group and the GW4064 group had significant increases in the mRNA and
protein expression levels of FXR, FGF15, FGFR4, SHP, and BSEP in liver tissue (all P <0.05). Conclusion Jiedu Huayu

granules may alleviate liver injury in mice with ALF through the FXR/SHP axis.
Key words: Jiedu Huayu Granules; Liver Failure, Acute; Bile Acid Metabolism
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x1 519F5
Table 1 Primer sequences

LA 51973 K JE (bp)

FXR  Fii#:CTAATGAGGACGACAGCGAAGG 147
% : CCTGAGGCATTCTCTGTTTGTTGTA

FGF15 Fif:GAAGACGATTGCCATCAAGGAC 93
% : TCCTCCGAGTAGCGAATCAGC

FGFR4 If:CTACCCACAGCAAGCACCCTA 181
T : CCGAATGCCTCCAATACGAT

SHP  [i%:ATCCTCTTCAACCCAGATGTGC 171
T : GCCTGGAATGTTCTTGAGGGTAG

BSEP  Fii#: AGTCAATGTTCAGTTCCTCCGTT 252
T : GCAATAGCAATGCGTTGTTTC

B-actin 37 : CCTCGTCCCGTAGACAAAATG 133

T : TGAGGTCAATGAAGGGGTCGT
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Figure 1 Comparison of serum liver function levels among
different groups of mice
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Figure 2 Liver histopathology (HE staining, x200)
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Figure 3 mRNA expression levels of FXR , SHP , FGF15,
FGFR4 and BSEPin mice from each group

*2 BWMEBRKREE/NSKEE

Table 2 Target protein gray value / internal reference gray value

b %L FXR SHP FGF15 FGFR4 BSEP
NG 15 1.20+0.07" 0.950.05" 0.90+0.24" 0.90+0.13" 1.16+0.12"
IR Z 11 0.65+0.18 0.58+0.09 0.37+0.10 0.50+0.06 0.52+0.09
JDHY 41 13 0.89+0.18" 0.82+0.26" 0.49+0.07" 0.72+0.12" 0.71+0.05"
GW4064 2H 14 1.01£0.23" 0.90+0.10" 0.58+0.15" 0.83+0.16" 0.73+0.05"
FiE 22.45 20.32 22.39 26.78 135.67
PiE <0.01 <0.01 <0.01 <0.01 <0.01
SRR LLES, 1)P<0.01, FXR, KB X 5244 SHP, /N7 ZRARAEAR s FGF 1S, LT A A= K 1 15; FGFR4, s £F A4 A= K 132

1A 4;BSEP, JHEM 5



148

IGPRATREfR 2R E 425 5E 1892026 F£1 A J Clin Hepatol, Vol. 42 No. 1, Jan. 2026

PB4 #ERIE JDHYZE GWA0644H
FXR | e s om— a— 70 | D

ror1s [ 55 o

SHP [ — — 2 0

B-actin | em— — — > | )

TEFXR, L JEBE X 324K s FGR15 )R A R4 LE K [ T 15; FGFR4, S £F
e R A T 320K 45 SHP, /NS SR AR AR s BSEP, IHER i i 2%
B-actin, B-YLBN .

4 &4A/NIEFXR.FGF15.FGFR4,.SHP 1 BSEP & B k%
1R
Figure 4 Protein expression levels of FXR, FGF15,
FGFR4, SHP and BSEP in mice from each group
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