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Abstract: Objective To investigate the mechanism of Ganji Recipe (GJR) antiliver fibrosis (LF) using network pharmacology and
experimental validation. Methods The LF model was established. Liver pathology was observed by hematoxylin-eosin (HE) and
Masson staining. Protein expression levels of a smooth muscle actin (a-SMA), collagen type I alpha 1 chain (Collal), and TGF- in
liver tissue were detected by Western blotting. Hydroxyproline (HYP) content in liver tissue was measured by alkaline hydrolysis.
Serum activities of alanine aminotransferase (ALT) and aspartate aminotransferase (AST) were determined using microplate assays.
Potential targets of active components in GJR were screened from the Traditional Chinese Medicine Systems Pharmacology Database
and Analysis Platform (TCMSP) and SwissTargetPrediction. LF-related targets were obtained from the GeneCards database. The
intersection of these targets was used to identify common targets. A protein-protein interaction (PPI) network was constructed to screen
core targets, followed by Gene Ontology (GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway enrichment analysis.
Molecular docking was performed to predict the binding activity between key targets and major active components of GJR. Hepatocyte
apoptosis was detected by terminal deoxynucleotidyl transferase mediated dUTP nick end labeling (TUNEL) staining. mRNA levels
of Caspase3, BCL2, and Bax in liver tissue were measured by quantitative real time polymerase chain reaction (QRT-PCR). For in vitro
experiments, LX-2 cells were activated by transforming growth factor-p (TGF-) and then treated with GJR containing serum (10%,
15%, 20%). mRNA and protein expression ofa-SMA, Collal, and tissue inhibitor of metalloproteinase 1 (TIMP1) were examined by
qRT-PCR and Western blotting. Apoptosis of LX-2 cells was analyzed by flow cytometry. Results I vivo experiments showed that
GJR can alleviate liver injury and collagen deposition, reduce levels of HYP, ALT, and AST, downregulate the expression of a-SMA,
Collal, and TGF-B, decrease hepatocyte apoptosis, and regulate the expression of Caspase3, BCL2, and Bax. Network pharmacology
identified 625 common targets, with core targets related to apoptosis enriched in pathways such as PI3K-Akt. The key components
bound well with the core targets. In vitro experiments showed that GJR-containing serum downregulated the mRNA and protein
expression of a-SMA, Collal, and TIMP1, promoting the apoptosis of LX-2 cell. Conclusion Network pharmacology and
experimental verification demonstrate that GJR exerts anti-LF effects, which may be related to promoting aHSC apoptosis and
inhibiting hepatocyte apoptosis via the Caspase3/Bc¢l-2/Bax signaling pathway.
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Human Collal CCTGGTGATGCTGGTGCTAA ACATTACCAATGGGGCCAGG
Human TIMP1 CATCCTGTTGTTGCTGTGGC AACTTGGCCCTGATGACGAG
Human f-actin ATTGCCGACAGGATGCAGAA CGGACTCGTCATACTCCTGC
Mouse Caspase3 AGCTGGACTGCGGTATTGAG CGCGTACAGTTTCAGCATGG
Mouse BCL2 GCCTTCTTTGAGTTCGGTGG CTGAGCAGCGTCTTCAGAGA
Mouse Bax GATCGAGCAGAGAGGATGGC GTAGAAAAGGGCAACCACCC
Mouse p-actin CTACCTCATGAAGATCCTGACC CACAGCTTCTCTTTGATGTCAC
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Masson

A HE

44,46 KREIE

GIR/(g-kg™)

1 HE. Masson M5 GJR 3R LF AERIERSHENE (X £5, n=5)
Fig. 1 Effects of GJR on histopathological morphology of liver fibrosis tissues in mice observed by HE and Masson staining
(X *£5,n=5)

3.2 GJIR X} CCL4IFESH LF pRIXRE . FFBEE
g0

Wi 2 fion, SxHRAAH L, IR /N R 1k
e TR, GIRG. mfEd . K= H )R
B2 LA, BEERLSEE . SXRAML,
MRV SR % (P<0.001), StRAIZHAILEL,
GIR (&, miflEA. K CEI=AMITEEE FotiE
# (P<<0.01. 0.001), ¥iHH GIR REfE A R IE
MEACHRERE, ZEHp I IE IR AR

2 GJRILF /NRERE. FHAHEEEIRNG (X £5,n=>5)
Table 2 Effects of GJR on body weight and organ index in

liver fibrosis mice ( X *s, n=5)

20 5] HE(gkg)  HFE/g  HHEEE (Mg g7)
X HE — 24.80+0.400 0.056+0.003
LAY — 24.60+1.077 0.035+0.003%#
GIR 2223 24.68+0.879  0.041+0.002"

44 .46 24.984+0.939  0.043+0.005"**
K KA 0.10 24.9441.549  0.048+0.003""

Eagdites: #p<0.001; SHAALE: “P<0.01 ™"P<0.001.

##P < 0.001 vs control group; “P<0.01 P <0.001 vs model group.

33 GJR¥ CCLIFSRLF /NRATHEAL HYP &
BRIMME ALT. AST /KRS
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ALT S8UX—45 5 GIR K. mf R4 RI/K &5
Y1 ALTAST RIAKFIZEHT % (P<0.01.0.001)
7E— 2R E GIR BES R4 AT ThAE .
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Collal, TGF-p EBRFRIAHIEMN

Western blotting SE40 455 (B 3) &R, HXHHE
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