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Abstract: Objective To investigate the effect of ginsenoside F2 (GF2) on o-naphthalene isothiocyanate (ANIT) -induced cholestatic
liver injury (CLI) in mice and its mechanism. Methods 70 male Kunming mice were randomly divided into seven groups (n = 10):
control group, single GF2 (100 mg-kg™') group, model group, UDCA (40 mg-kg™!) group, and low, medium, and high dose GF2 (25,
50, 100 mg-kg™") groups. The mice were administered orally with the drugs for seven consecutive days, and ANIT (100 mg-kg™') was
ig administered on the 5th day to establish a cholestasis model. The automatic biochemistry analyzer was used to measure serum alanine
aminotransferase (ALT), aspartate aminotransferase (AST), alkaline phosphatase (ALP), total bile acid (TBA), total bilirubin (TBIL),
direct bilirubin (DBIL), malondialdehyde (MDA), superoxide dismutase (SOD), glutathione peroxidase (GSH-Px) levels, and the levels
of MDA, SOD, GSH-Px, and catalase in the liver tissue homogenate supernatant; the enzyme-linked immunosorbent assay (ELISA)
was used to detect the levels of inflammatory factors (tumor necrosis factor-a (TNF-a), interleukin (IL)-6, IL-1f, and LPS) in the liver
tissue homogenate supernatant; hematoxylin and Masson staining were used for histopathological analysis of the liver tissue; TUNEL
staining was used to observe hepatocyte apoptosis; immunohistochemistry was used to detect the expression of immune cell markers
(neutrophil markers CD11b and Ly6g, macrophage markers F4/80 and T cell markers CD3), liver fibrosis markers (a-smooth muscle
actin (a-SMA), type I collagen (Collagen 1)), Toll-like receptor 4 (TLR4)/myeloid differentiation factor 88 (MyD88)/nuclear factor
kappa B (NF-kB) related protein, transforming growth factor-f1 (TGF-B1)/SMAD-associated protein, Bcl-2 associated X protein (Bax)
protein expression. Western blotting was used to detect the expression of TLR4/Myd88/NF-kB, Nrf2/HO-1/NQO1, TGF-B1/Smad, B-
lymphoblastoma-2 (Bcl-2)/Bax pathway proteins. Results Compared with the model group, the levels of AST, ALT, ALP, TBA, TBIL
and DBIL were significantly lower in the GF2 group (P < 0.05, 0.01, 0.001), and GF: significantly improved the liver cell swelling,
vacuolization, intrahepatic inflammatory cell infiltration and necrosis, bile duct hyperplasia and dilation in the model group; GF2
significantly lowered the levels of inflammatory factors TNF-a, IL-6, IL-1B and LPS induced by ANIT (P < 0.05, 0.01, 0.001), and
significantly lowered the expression of CD11b, Ly6g, F4/80, CD3, and significantly downregulated the protein expression of TLR4,
Myd88, NF-kB p65 and plkBa (P < 0.05, 0.01); the level of MDA was lowered in the GF2 group, and the activities of SOD and CAT
and the level of GSH were restored, with significant differences (P < 0.05, 0.01, 0.001), and the expression of Nrf2 and its target genes
HO-1 and NQO1 was significantly upregulated (P < 0.05, 0.001); the degree of liver fibrosis was significantly alleviated in the GF2
group, and the expression of a-SMA and Collagen I was significantly downregulated, and the expression of TGF-B1, Smad2 and Smad3
was significantly downregulated (P < 0.05, 0.01, 0.001); GF2 weakened the degree of liver cell apoptosis in CLI mice, significantly
decreased the expression of pro-apoptotic protein Bax and significantly increased the expression of anti-apoptotic protein Bcel-2 (P <
0.05, 0.01). Conclusion CF> can inhibit the TLR4/Myd88/NF-kB pathway to alleviate inflammatory responses, activate the Nrf2
pathway to alleviate oxidative damage in mice, inhibit the TGF-f1/Smad pathway to alleviate liver fibrosis, alleviate cell apoptosis
induced by ANIT, and thereby alleviate liver damage in cholestasis mice.

Key words: ginsenoside F2; cholestasis; liver injury; inflammation; oxidative stress; liver fibrosis; apoptosis; TLR4/Myd88/NF-«xB
pathway; Nrf2/HO-1/NQO1 pathway; TGF-B1/Smad pathway
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E1 GFE% ANIT BES#/MRFRG (X £s, n=10)
Fig. 1 GF: alleviates ANIT induced liver injury in mice (X £s, n=10)
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infiltration results (scale bar: 100 pm).

***P < 0.001 vs control group; *P<0.05

#P<0.01 *P<0.001 vs model group.

2 GF 55 ANIT S8/ NRAFARKER FMREMMRE (X s, n=10)
Fig. 2 GF2 weakens expression of inflammatory factors and immune cells induced by ANIT in mice (X £s, n=10)
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Fig.3 GF: inhibits TLR4/NF-kB pathway reduces ANIT induced inflammatory damage in mice (X £s, n=10)
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Fig. 4 GF: activates Nrf2/HO-1/NQO1 pathway to alleviate ANIT induced oxidative damage in mice (X s, n=10)
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Fig. 5 Masson staining and immunohistochemical detection of fibrosis markers a-SMA and Collagen I expression
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Fig. 6 GF: inhibits TGF-f1/Smad pathway reduces ANIT induced liver fibrosis in mice (X *s, n=10)
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Fig. 7 GF: inhibits TGF-$1/Smad pathway reduces ANIT induced liver fibrosis in mice (X *s, n=10)
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