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Rg1 alleviates the cholestatic liver fibrosis through
regulation of NF-kB/VCAM-1
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Abstract: A mouse model of cholestatic liver fibrosis was established by bile duct ligation (BDL) method.
The effect of ginsenoside Rg1 in the disease progress and the mechanism of cholestatic liver fibrosis are investigated
in this mouse model. All animal experiments in this paper have been approved by the Unit Ethics Committee.
Analysis of serum biochemical indicators and pathological sections assessed liver function, liver damage and
fibrosis in mice. Immunohistochemistry and Western blot assays were used to detect vascular cell adhesion
molecule-1 (VCAM-1) in BDL-induced mice. Nuclear factor-xB (NF-xB) and inflammatory factors were detected
to investigate related mechanism of Rgl. The results showed that expression of VCAM-1 was up-regulated and
peaked at 7 days, followed by decreased expression, but still efficiently expressed compared to the sham-operated
group. Compared with the model group, 40 mg - kg™ - d* Rgl treatment reduced serum aspartate transaminase
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(AST), alanine transaminase (ALT) and total bilirubin (T.Bili) levels (P<0.05 or P<0.01) and liver function damage,
alleviated BDL-induced liver fibrosis, significantly down-regulated the expression of VCAM-1 (P<0.05), and
inhibited the inflammatory response. In addition, Rg1 significantly reduced NF-xB p65 level in the cellular nucleus
(P<0.05). This study demonstrates that VCAM-1 is dynamically altered during BDL-induced liver fibrosis. Rgl
could dampen inflammation and alleviate cholestatic liver fibrosis via regulation of the NF-xB/VCAM-1 pathway.
The results provide an experimental basis for Rgl application for treating liver fibrosis.
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Figure 1  Aggravation of liver function and collagen fibers with prolonged time during bile duct ligation (BDL)-induced fibrosis. a: Repre-
sentative HE staining results of BDL mice. b-e: Representative serum biochemical parameters of BDL mice. b: Aspartate transaminase
(AST); c: Alanine transaminase (ALT); d: Total bile acid (TBA); e: Total bilirubin (T.Bili). Liver tissue sections are semi-quantitatively
analyzed for the positive areas of collagen fiber staining. f: Sirius red staining and Masson staining. n = 6, X £+ s. "P<0.05, “"P<0.01, "™"P<

0.001 vs sham group. Original magnification, 100x
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Figure 2 Protective effect of Rgl on histopathological changes and serum parameters. a: Representative liver histology of mice by H&E
staining. The abnormal elevations of AST, ALT, TBA and T.Bili were reversed by the treatment of Rgl (40 mg-kg?). b: AST; ¢: TBA; d: T.
Bili; e: ALT. n=4-6, X £ s, ""P<0.001 vs sham group; *P<0.05, #P<0.01 vs BDL-14d group. Original magnification, 40x
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Figure 3 Rg1l effectively ameliorated BDL-induced liver fibrosis. Liver tissue sections are semi-quantitatively analyzed for the positive

areas of collagen fiber staining; Positive areas of Masson staining and Sirius red staining in BDL-14d group was significantly increased
compared with sham group, while the Rgl (40 mg-kg™) group was significantly reduced comparing with the BDL-14d group. Rgl inhibited
expression level of a-SMA in BDL-induced mice. a: Masson staining; b: Quantitative results corresponding to Masson staining; c: Sirius red
staining; d: Quantitative results corresponding to Sirius red staining; e, f: Western blot analysis of a-SMA in liver tissue. n=4-6, X + s.
"P<0.05, ""P<0.001 vs sham group; *P<0.05, #P<0.01 vs BDL-14d. Original magnification, 40x
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Figure 4 Dynamic changes of VCAM-1 during BDL-induced liver fibrosis and activation of the NF-«B signaling pathway inhibited by
Rgl. Rgl (40 mg - kg™) inhibits the activation of NF-xB signaling pathway, down-regulates the expression of VCAM-1, andinhibits the
inflammatory response, thereby reducing liver fibrosis. a: Immunohistochemistry results of VCAM-1 staining; b: Quantitative analysis of
VCAM-1 by gPCR; ¢ and d: Inhibitory effect of Rgl on VCAM-1 level determined by immunohistochemistry and Western blot in BDL-
induced mice. e and f: Inhibitory effect of Rgl on nucleus NF-«B level determined by Western blot in BDL-induced mice. n=4-6, X + s.
"P<0.05, "P<0.01, ""P<0.01 vs sham group; *P<0.05 vs BDL-14d group. Original magnification, 100x
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Figure 5 Attenuation of hepatitis and liver fibrosis induced by Rgl in BDL-induced liver fibrosis mice. a: Representative MPO staining

results of BDL-induced mice treated with Rgl; b, c: Inhibitory effect of Rgl on pro-inflammation cytokines levels, including IL-14 and
TNF-a by Western blot. n=4-6, X + s. "P<0.01 vs sham group; *P<0.05 vs BDL-14d group. Scale bar=100 um
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Figure 6 Schematic of Rgl mechanism of preventing BDL-induced liver fibrosis through NF-xB signal pathway
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